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WHEN IT COMES TO PERSONAL COMPUTER 
SPECTRAVIDEO IS BEYOND ANY COMPARE: 

c r` 

To the de- 
light of our cus- 
tomers, and the 
dismay of our com- 
petitors, we now 
proudly present the 1.,5-1* 

most advanced, most 
capable personal compu- 
ter system available to- 
day: SpectravideoTM's 
SV-318 and SV-328. While the SV-318 is 
"everything home computer users were 
waiting for, "the SV-328 is specially 
designed "for the small business that 
doesn't plan to stay that way." These 2 

computers, too, are beyond any 
comparison in their price range. 

And they do not stand alone. 
Seldom, if every, has a new computer 
been supported by so many peripherals. 
Of exceptional quality, all this hardware 
rides into you on the crest of the very last 

I 
71.,. 

5Yl+IsFa 

\I 

11%1' Q .. 0 on»mVOOOOse 
mYó6"úbOQ 

vuo"ó 
t- 

nem 

, .101. ` , c. 

technology. 
Addi- 

tionally - and 
importantly - 

SpectravideoTM is very soft- 
ware oriented. With built-in 

CP/M compatibility, the SV system 
allows you to take advantage of 
thousands of pre-existing programs. And 
with the MSX software compatible 
standard, jointly launched by 
SpectravideoTM and most of Japan's 
largest electronics firms, SpectravideoTM 
can take advantage of all software 
developed by other MSX participants. 
Plus, SpectravideorM is now producing its 
own line of top-quality software. Finally, 
the SV system includes several innovative 
and interesting accessories that you will 
want to use. 

Because of product depth and ease - 
of -operation, the SV system will give you 

i 

"1" 

full usage from the moment you unpack 
it. Yet it is both capable and expandable 
enough to give you long-term usage, too. 
That's why SpectravideoTM is truly, "The 
computer system you'll grow into, not 
out of." 
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SPECTRAVIDEO SPEC TRAVIDEO 
E9 328 59 318 

APPLE IIE ATARI BOO COMMODORE 
64 

BBC 
MODEL E 

DRAGON 
32 

SPECTRUM 

COMPUTING POWER FEATURES 
BUILTIN ROM 
EXPANDABLE TO 
BUILT-IN EXTENDED MICROSOFT BASIC 
BUILT-IN RAM 
EXPANDABLE TO 

18K 
98K 
YES 

80K 
200K 

32K 
98K 
YES 

32K 
266K 

16K 
N/A 
YES 
64K 
64K 

10K 
4216 

ADDITIONAL COST 
4811 

NO 

206 
N/A 
NO 
64K 
N/A 

16K 
616 
NO 
32K 
32K 

16K 
NIA 
YES 
32K 
61K 

16K 
NIA 
NO 
16K 
48K KEYSOARD FEATURES 

NUMBER OF KEYS 
USER DEFINE FUNCTIONS 
SPECIAL WORD PROCESSING 
GENERATED GRAPHICS (FROM KEYBOARD) 
UPPERILOWER CASE 

07 
10 

YES 
YES 
YES 

71 
10 

YES 
YES 
YES 

63 
N/A 
NO 
NO 
YES 

61 
4 

NO 
YES 
YES 

66 
8 

NO 
YES 
YES 

73 
10 

NO 
YES 
YES 

53 
N/A 
NO 
YES 
YES 

40 
NIA 
NO 
YES 
YES 

GAME/AUDIO FEATURES 
SEPARATE CARTRIDGE SLOTS 
BUILT-IN JOYSTICK 
COLORS 
RESOLUTION (PIXELS) 
SPRITES 
SOUND CHANNELS 
OCTAVES PER CHANNEL 
A DSR ENVELOPE 

YES 
NO 
18 

2560192 
32 
3 
8 

YES 

YES 
YES 
10 

2505192 
32 
3 
B 

YES 

NO 
NO 
/5 

280, 160 
N/A 

1 

4 
NO 

YES 
NO 
128 

320, 192 
4 
4 
4 

NO 

NO 
NO 
/6 

320,200 
8 
3 
9 

YES 

NO 
NO 

76 

256,610 
N/A 

1 

3 
YES 

YES 
NO 

9 
256,192 

16 
3 
5 

NO 

NO 
NO 

8 
256,1º2 

N/A 
1 

3 
NO 

PERIPHERAL SPECIFICATIONS 
CASSETTE 
AUDIO 1l0 
BUILT-IN MIC 
DISK DRIVE CAPACITY 
(LOW PROFILE) 

2C/t*NNEL 
YES 
YES 

28816 
YES 

2CHANNEL 
YES 
YES 

288K 
YES 

1CHANNEL 
NO 
NO 

14316 
NO 

2CHANNEL 
YES 
NO 
92K 
NO 

(CHANNEL 
NO 
NO 
1706 
NO 

1CHANNEL 
NO 
NO 
100K 
NO 

2CHANNEL 
YES 
NO 

100/1 
NO 

1 

NO (11111 
NO 

100K 
NO 

CP/M COMPATIBILITY (Standard 80 column 
CP/M+22 prOglSnSS) 
CPIM 30 

YES 
YES 

YES 
YES 

NO"" 
NO 

NO 
NO 

NO 
NO 

YES 
NO 

NO 
NO 

NO 
NO 

Spent/we/tons Sr. ~Me lo change w,IhOul prior no7,08 
646 use, adOnsseO'e plus 1616 grannie Support 

' 2400 user e0Oresi50/e plus 160 g15pn,c sup0WI 
160 user a3dnis50n plus 160 0,59n,í Sup0011 

Apple II Can accept mod,neo 40 01 00 Column CPIM 
Commodore 64 scce07s 40 Column CPIM 

MSX. Microsoft Extended BASIC Is a trademark of Microsoft 
CPIM Is a trademark of Dtgltal Research Inc. 
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If y i ciwka Commodore home computer, 
her s an offer too good to miss. 
B ny Computé`Cllassics VIC 20 game 
ande#Galactic Defe ider free. 
Or buy a Computer Classic's 64 game an 
get Stratagem free. 
Two explosive games for the price of oñg. 
Only from Computer Classics. 
Available from all leading softwaré retailers. 

THENDBENDERS , 

tip 

( 
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COMMENT 

Season's Greetings 
to all our readers 
and advertisers 

from 
ETI Editor & staff 

Roger Harrison 
Editor 

NEXT MONTH 
CIRCUIT SOURCE GUIDE 
Our first Circuit Source Guide, pub- 
lished in the Feb. '82 issue, proved a 

popular feature, so it returns in Jan- 
uary. The '84 Circuit Source Guide will 
contain dozens of practical circuit 
ideas for experimenters and engin- 
eers, tinkerers and technicians. Don't 
miss it - lots of holiday -time in- 

spiration! 

PROGRAM BUG DEBUGGER r / 
Ever burnt a program into an EPROM 
and found it wouldn't run? Without a 

logic analyser it's nigh on impossible 
to debug. This project costs far less 
than a logic analyser and gets you out 
of the jam. It provides 'mirror image' 
RAM (battery -backed, if you like), 
permits the addition of program 
breakpoints and removes R/W con- 
trol. It plugs directly into a 2716/2516 
socket. Use also for temporary RAM 
extension or program storage. 
Cheap, too. 

i.' 

JAPAN ELECTRONICS SHOW 
Dennis Lingane brings you two re- 
ports on the All Japan Audio Show 
and the Electronics Show. Read all 
about the latest developments in 
audio, video and home computers. 

LET CALLER 
Play tennis, anyone? This unit 
provides you with clear indication 
when a ball 'tips' the net in flight - 
requiring a 'let' call. Our electronic let 
detector is more reliable than umpires 
and saves tennis court tantrums. 
Cheap and simple to build. 

IMPROVING THE '668 
EPROM PROGRAMMER 
Our popular Microbee EPROM pro- 
grammer has been improved at the 
suggestion of a number of readers. 
Geoff Nicholls combines the best sug- 
gestions for the '668 deluxe! 

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

GENERAL INQUIRIES: For all inquiries about back issues, 
subscriptions ($20.00 for 12 months/12 issues), photo- 
copies of articles, artwork or submitting articles, call (02) 
663-9999 or write to: ETI Reader Services, 140 Joynton 
Avenue (PO Box 227), Waterloo, NSW 2017. 

CONTRIBUTIONS: Submissions must be accompanied by 
a stamped, self-addressed envelope. The publisher ac- 
cepts no responsibility for unsolicited material. 
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. LOWEST . I PRICE IN 

AUSTRALIA 
esa,a¿:seSe tFOR QUALITY, 

rbrÓam ee 1epa réC, POLAROID 
teoocA,{,gJeoheov 

CASSETTES 
VIDEO , VHS 3 hr Cat G3410 

111110BET' hrCatC-3415 

12.50 

NEW 20 MHz 
;;; Y`,t ..-_ 

- s;r,, *ijüt_;et 

HITACHI 
DUAL TRACE CRO 
Not just a good CRO... a great one 
Top brand name with huge 20MHz 
bandwidth, dual traces... it's got the 
lot! And all for our low, low price! 
Features: 

Extra high bandwidth, Extra 
high sensitivity 5 display modes 

1 touch wave form shifting. 
Cat 0-1243 

ONLY 699 

%VooFB 
of- BEARCAT . 

SCANNER 

UNIVERSAL 
ANTENNA 
MAGNA BASE 82980 
Ideal for company cars etc, where 
drilling holes in the roof is a defin- 
ite no -no! Extra strong magnet 
grips any ferrous surface and 
stays stuck even at high speed! 

Cat 
D-4514 

SCOOP 
PURCHASE! 

^Swttewreeoo Cassette 
Player 

ONLY 82995 
From Bach to Beethoven to Beatles 
to B -52's, they'll all sound great on 
this brilliant little stereo cassette 
player. And at this low, low price, 
how can you look elsewhere? 
Cat A-4055 

What a beauty! A superb scanner NEy PROTEL T for such a low price, with features n sl fl EC , 
like 16th memory, direct channel 
access, auto and manual memory YOUR ANTENNA 
scanning AND it can be used ' OUICK 015 - mobile! Cat D-2801 CONNECT 

You didn't realise 
your antenna was 
pinched until you 
saw the smoke 
Coming from your 
finals ... A quick dis- 
connect would let 
you put the stick in 
the boot as you leave 
the car! Removal 8 
replacement takes a 
second or so. 
Cat D-4501 59.95 

ANTENNA SPRING 
Thwunk! You've just 
hit a low flying bridge 
- 8 your antenna is 
now a dipole. If you 
had a spring in the 
base it would have 
bounced back. Stan- 
dard thread, Suits 
most antennas. 
Cat D 4500 
$ 7.50 

DICK SMi H 

Metric 
Conversion 
Calculator 

Take the hardship out of 
metric conversion with this 
pocket sized LCD calculator. 
Converts to metric and vice 
versa 
Cat x3025 

. RELAYS , .. BELAYS,, 

EXTRA High 
hg 

power 
burt a ~ budget price! 

DUTY Operates from 
PCB nominal 12V, has 

double pole, $350 double throw 
contacts, 
Cat S-7140 

HIGH A small but high 
RATING capacity relay 

POWER ideal for power 

engcon 
with a 

RELAY mast act 

$975 rCatno-72 OA 

20k/V 
MULTIMETER 

(inbuilt logic probe) - 
Amazing Value! 1n: 
Cat 0-1026 $3250` 

AND TIME 
WITH THE 

LOGIC PROBE 
This outstanding Logic Probe hooks onto 
the circuit under test for its power `5V DCI, 
and you can tell at a glance what the logic ".,, 
level is by which of the three LEDs is 
glowing. It is easily held in one hand - so 
your other hand is left free! Ideal tool for 
the hobbyist, technician, engineer etc 
Cat 0-1272 WAS 532.50 

Sub 

$2250 ,-."}D 

Countless applica- 
Miniature lions- amazing low 

DPDT Slide 
Cafe) 

Switch S-2010 

SAVE A 
FORTUNE! 

ull 

O 

on 
comparable 

Quality 
DIE CAST 

BOCtXH ES 
'IIÍ a 

101 
150x50x80mm2206 

$925 

GE 
Quality 
NiCad 

Charger! 
Handles 4 AA 
N!Cadst Great 
GE brand...full 
instructions 
provided' 

Cat M-9 20 
$895 

WAS 
$10.95 

QUALITY 

PHILIPS 
Car Speakers 
Twincone(or really thrilling 
sound! 4 ohms impedance 
and 20W rating. $40? Not 
$30? Not Thanks to a very 
special deal, our crazy price 
is just... 

,95 
10' A -69B 

ILLUMINATE° 
SPST (12V) 

Intended for' automotive 
use. The soft glow from 
the toggle is not distrac- 
tive In night driving, the 
switch can quickly be 
located. 12V lamp oper- 
ates from supply being 
switched. 
Cat S-1214 

$ 295 

Píezo 
Transducer 

Great for miniature audio 
alarms Can be driven by 
transistor, C-MOS or TTL 
giving a piercing note 
around 80dB @ 30cm. 
Very low power needed - 
operates from around 3V 
to 30V peak to peak 
Cat L-7022 

Mini Sized 
Multimeter 
A fantastic multi - 
meter for anyone 
starting out in 
electronics - 8 
just as useful for 
the house, car 
etc. Economic, 
reliable and 
simple to 
operate 
Cat 0-1010 

$1350 

y9< 

2k/V 
sens 

Electronics 



EAT SAVINGS' 
BUILD 

YOUR OWN , 

DICK SMITH . 

SERIES 200 
Just cause you haven't got as much space, 
why skimp on sound quality? Build these 
superb Dick Smith Series 200 hi-fi spea- 
kers and you'll be amazed at the sound 
quality that could come from such a tiny 
package! And you'll be amazed at the 
savings made over built-up speakers! 

(See 
ETI September 1983) 

Includes: 
Speaker Grille Cat C-2608 $31.50 
Enclosure Kit Cat C-2636 $128.50 
Speaker Kit Cat C-2046 $89.50 

} Complete 200mm D.I.Y. Speaker Kit 

t 

/24956 
( - Fantastic - NEW FROM 

will not corrode.r KAMBROOK. 
ALL 
WEATHER 

HORN SPEAKER 
At last - a horn speaker you can use 

4 WAY 
POWER 
BOARD 

anywhere) Until now all horn speakers 
Get rid that ugly 

have suffered a similar problem:corrosion. piggy double 

Now a plastic horn speaker which doesn't 
adaptorrck withower- this 
new -look power - 

sacrifice any of the acoustic qualities of 
it i butboard 4 outlets ; 99 
s 

0Z5 
s' 

s aluminium counterparts - doesn't Cat P-5612 
iffer from corrosion! S 
Cat C-2705 ONLY 1 

SAV 

4 SECTOR ALARM 
CONTROL 

> lo 
MODULE 051111 
Protect your home and valuables with this 
alarm control unit. Virtually identical in op. 
and circuitry to one of the advanced alarm 
control units you pay 555 more for! 
Cat L-5056 

ONLY 169" 
BOOK VALUE 
GE OPTO BOOK 
Great Value! 
Cat 8-4028 $995 
NATIONAL LOGIC TTL 
DATA MANUAL 
Contains complete infor- 
mation on the extensive 
National Semi conductor 
bi polar logic families. 
Cat 8-4022 S 95 

MOS MEMORY 
Data book of Fairchild's MOS 
memory L51 & VLSI devices! 
Cat 8-4023 $595 
AUST'N RADIO 
FREQUENCY H'BOOK 
Get into the exciting hobby of 
scanning with this superb 
publication. A must for any 
scanner enthusiast. 
Cal 8-9600 S129 

PHONE AMPLIFIER 
Are you forever sitting with a phone to 
your ear waiting for the person on the 
other end of the line to come back to 
the phone? Well now you can relax 
because this unit will let you know 
when there is a person on the other 
end. Easy to attach via the sucker 
supplied. Also ideal f 

or for when those overseas 
call -now everone can 
Cat Y-1174 

2nd EDITION 

i 

1 
NOW HEAR THIS: 

FAMOUS 
SENNHEISER 
HEADPHONES 

uu 

/tat t a `. 

MOTOROLA 
QUALITY 

PIEZO 
TWEETER 

Just look at this! Superb head- 
phones from one of the world 
leaders in audio products at an 
unbelievably low price! Check out 
the quality sound from these 
'phones - you won't go elsewhere. 
Cat C 120 

ONLY Q 95 

A magnificent new addition to our 
range of quality speakers. This 
excellent piezo-ceramic tweeter 
is an ideal replacement tweeter. 
Handles up to 40 watts Contin- 
Jous. Add these to your system 
and you'll notice the difference. L, 
Cat C2006. 

Transistor Checker . 

M u lti meter 
The ideal test instrument for 
hobbyists, also great for the 
serviceman - rugged, low profile 
25 ranges, highly visible display. 
And you now save 510.001 
Cat 0-1136 WAS 579.95 fAre $IO 

THE POCKET COM II /CFO RF NC 
WALKIE TALKIE wii,YA 
Great giftforanychild! Full 2-waytransmission Ma 
unit so compact it could fit into your pocket! Ideal 
for construction workers on the lob or for mothers 
who want to know what Johnny is up to in the 
backyard. Makes an ideal Christmas gift! 
Cat D-1101 
Complies with spec. RFME001 of the Australian 
Dept. Of Communications. 

Deluxe Slimline ñ -ti 

TEA L 
.' HI Fl 

ONLY 

95 

$995 
wN r aur.r 

or conferences ar 
relatives 

hearthecaller. at a Dick Smith s' 2so 
bargain s new price!A-505 

OVER 8000":Looking for a great hi fi? Check these out: Teac' 

SOLI, DC integrated stereo Amplifier 
ies 

and 
r chanmatfhin 

T -303án3 

of 

AM/FM Stereo Tuner. 30W P P 

inputs and switching for the most demanding audiophiles. 
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TELECOM -RUN NATIONAL 
VIDEOTEX SERVICE APPROVED 

The Minister for Communications, Mr Michael Duffy has 
announced the approval for Telecom to establish a 

national videotex service. 
Mr Duffy said that Telecom 

will soon invite tenders, from 
selected suppliers, for the sup 
ply, installation and commission 
ing of the necessary equipment. 
The service is likely to be oper 
ating towards the end of 1984. 

Mr Duffy said. "There has 
been strong industry support, 
especially through the recently 
formed Australian Videotex 
Industry Association, for 
Telecom to provide a national 
videotex service giving 
Australians efficient, low-cost 
access nationally to such a 

service via the automatic 
telephone network." 

"In effect, therefore, the 
national videotex service will 
serve as a decentralised national 
library, with an extensive range 
of information being made 
available via the telephone 
line." 

The service is expected 
initially to be capable of working 
with existing Prestel terminals 
and data bases now operating in 
Australia. It is anticipated that 
later it will be able to handle 
other videotex systems as well. 

A national system would boost 
employment in a variety of fields 
outside Telecom - 
manufacture, sale and rental of 
terminals, operators of data 
bases, information assemblers. 
etc. 

Mr Duffy emphasised that the 

A 

provision of a national videotex 
service does not preclude other 
organisations from establishing 
systems to meet their own 
special requirements. Telecom 
will make facilities available for 
such systems at standard tariff 
rates. 

Meanwhile, the Australian 
Videotex Industry Association 
(AVIA) has welcomed the 
announcement by the Minister 
for Communications that 
Telecom will establish a national 
Videotex service for Australia. 

The Association anticipates 
that several large organisations 
who have previously lacked 
confidence in the future of the 
technology will now become 
active participants. 

The national service will have 
special attraction for 
non -metropolitan users as it is 
understood that Telecom 
intends to offer the service at a 
uniform tariff. 

The Association believes that 
Telecom's role as a common 
carrier - offering information 
storage capacity only but with no 
involvement in information 
ownership, information 
provision, terminal manufacture 
or distribution - is the best 
approach. In this way the private 
sector will be presented with 
significant opportunities which 
will boost activity and 
employment. 

AIL 

i- RilINlAi,i6 MM= M IMM I MM - 1 MMM /r MRA MMPA- MOM 11MM-AM-M 
"'" I Me 1111 VIM MOP 111 REM M- MME AIM ima1M..MMMI MM. MI AM EMI Mug 

.44.- 

-. v',11, 

. 

IiSI 
E;MY,OPE PDEYt 

PERMIEA 

COUPS JOURMALIERS DES 91CAV: L 
Dr 04 MART R03o w PI MARE Mau 
L 09: t1MSOr1M30:Pou,. ~41414.44 
IrVI Iron ML u CMLFTr. .umur Lurl 

-LE LIVREI PORTE,LV1LLr 
PRIX FERRE P11ALIC EIM, 

,PRIX FEMME PTT TAI 

-EIVRET 
000051 IMVEAlIMAEMEMTS 

Rix FERME PUPLIC .. ec .131.1 
PRIX VERNE PTT . (MI 

-SOCIETE NOUVELLE FRANCE- OPLIOATISM 
PRIX FEAMT UELIC 

E A S0 ACIIOMS .o 
It A S50 y ACTIONS MEIA 

í,t:I'úó:wcAEVPOSYS 

SS,. 
»Iv_.r,P 

LE PU0TIo1! 

0E LA POSTE 

MOMSIEIJA RDEENT EICARPIT,JOUMMALISI 

ST EORIVAMM,OONMERA UNE COIIERgR 
LE MERCREOI A MARA A /R M 

AU PUREE DE LA POSTE 

AOULEVARO DE VAUOIMRO 
SUR LE THEME . LA COMMUMICATIOM 

IT LA POSTS 

It' EMtALES 
2 

W +é0I44161511 Pr.,LEyN1[Eial. PAeE 
ENNEIOEMEMT MOYEM VE r 3/30 

Y 

tNEEi 
---2000M 

OEMTALEp. --isOOM 
--100M 

MENEE5 
ENTRALE --/NOOM 30 CM' O 

--1R0OM O CM O 

TOTAL 

tO CM 
o CM 

PRAI 

O 

TRENEES --210014 E0 EA 0 
.--170CM A CM 0 

130041 0 CM 0 

IPPirIC C!M0I110N5 1101 S[D 27.1979 

. 

,. 

11f FOMMIpiww14 iACCIIMM, AT WtW MvOi 
II 44. I. 014 0 DO,RAIE IP AIM/, A1V,S ;pA á:.1MwIP1MI11N ROOIMu 
11\ R:°FIMC iRRii rri. ñí0i:l,MirOwv1 All MA 
MnY 1M,P L11X 

ISCORE90ARD T!U SED 27,1979 

6 

PORTABLE SOLAR 
POWER PACK 

lnce solar cells were first 
used in outer space, prices 

have gradually dropped, making 
them economical for an ever 
growing range of applications. 

Amtex Electronics has 
released a portable solar power 
generator in a lightweight carry- 
ing case. Called the NV -500M. it 
can supply up to 5 W of do 
power for a variety of appli- 
ances. It is especially useful for 
recharging batteries for portable 
video cameras which may be 
taken to the beach, a sports 
event or anywhere away from 
main electricity. 

The unit produces 12 V at 

0.5 A and has a built-in over- 
load protector. It also has out- 
lets for 3 V at 0.5 A, 6 V or 9 V 
at I A. The hinged, molded - 
plastic, attache -style case mea- 
sures 330 x 350 x 65 mm and 
snaps shut to protect the cells 
during transport. 

It simply needs to be opened 
flat to expose its solar cells, 
which immediately begin con- 
verting sunlight into electricity. 
The unit is priced at $389. 

For futher information, con- 
tact Amtex Electronics, II 
Spring Street, Chatswood 2067 
NSW. (02)411-1323. 
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LASERS COULD AID 
WEATHER FORECASTING 

Weather forecasting is a 

V V subject that is taken very 
seriously in Britain and, in a bid 
to improve results, scientists at a 

northern England university are 
to start using data collected by 
satellite -based lasers. 

The University of Hull's 
¡Department of Applied Physics 
¡has been awarded a grant of 
almost $92 000 for work on 
atmospheric measurements 
using coherent laser radars. The 
research has applications for 
metereology in examining 
humidity and wind velocity and 
in the control of pollution. 

Doctors Barry Rye and Eric 
Thomas are developing a 

technique for monitoring 
atmospheric gases which 
involves the absorption of 
infra -red laser beams passed 

1 

1 

through them. 
Dust particles act as the 

"targets" of the radar system, 
while wind velocity can be 
determined from the speed of 
the dust using methods of 
measuring doppler shift 
analogous to those in police 
radar traps. 

The researchers hope that, in 
the future, it will be possible to 
develop mobile systems for use 
on the ground and possibly from 
aircraft and satellites. 

As the latter can be used to 
scan all the earth's surface, the 
measurements obtained would 
be far more comprehensive than 
those available from existing 
land -based sources, and could 
lead to a considerable 
improvement in weather 
forecasting, it is claimed. 

A 

NEW TYPE OF 
`SOLAR BATTERY' 

anyo Japan has announced 
the development of the 'flex- 

ible' Amorton - a layered 
amorphous solar battery which 
utilises both metal and resin 
substrates. 

In contrast to the existing 
glass substrate Amorton used in 
calculators, electronic games 
and watches, the flexible metal 
and resin film substrate types 
are claimed to be superior in 
their mass production quality. 

They are also adaptable to any 
sort of surface, including bends 
or curves. 

Sanyo says this technology 
'breakthrough' is highly signifi- 
cant for the future of applied 

solar energy. 
New ideas for flexible solar 

cells include their use in curved - 
surface electronic products such 
as headphone radios and adap- 
tation to products which com- 
bine energy from both solar light 
and solar heat. 

Now that the Amorton strata 
can be accumulated on such 
metal bases as nickel and cop- 
per, says a Sanyo spokesman, it 
is possible to construct solar bat- 
teries on the surfaces of all kinds 
of machinery. 

Sanyo Japan expects that a 

monthly production total of five 
million units will be reached by 
the end of the year. 

News DIGEST 
NATIONAL STRATEGY FOR 
NEW TECHNOLOGY? 

arry Jones, the Minister for 
Science and Technology, has 

foreshadowed a national strat- 
egy for new technology. 

Such a strategy would prob- 
ably be formulated and dis- 
cussed at a national technology 
conference in six months or a 
year's time. It would incorpo- 
rate priority actions and ways of 
putting them into effect. 

Mr Jones predicted the move 
at a three-day technology con- 
ference in Canberra in October. 
The conference was attended by 
140 business and union leaders, 
scientists, academics and pol- 
iticians from Australia and 
overseas. 

He told the conference dele- 
gates in his closing speech that 
he thought it had been a valu- 
able exercise in conscience rais- 
ing and he hoped it would serve 
as a good basis for a national 
technology strategy. 

The general thrust of the 
Labor Party's science -and - 
technology had come through 
the conference "comparatively 
unscathed", he felt, but he plan- 
ned to revise the policy before 
next year's national ALP 
conference. 

The Minister thought the con- 
ference had been successful in 
promoting dialogue between 
people and interest groups 
which had not met before and in 
drawing attention to the central 
role of technology in economics 
and politics. 

Australia has changed from an 
industrial society into an 'infor- 
mation society', with more peo- 
ple employed in collecting, pro- 
cessing and disseminating data 
than farming, mining and manu- 
facturing combined, but politi- 
cians and the community have 
been slow to recognise this shift, 
Mr Jones said. 

ELECTRONICS INDUSTRY 
SUPPORTS TRADE MINISTER 

e Australian Electronics 
Industry Association 

(AEIA) has supported the Fed- 
eral Trade Minister, Mr Bowen, 
in his claim that non -tariff 
barriers would provide more 
protection for manufacturing 
industries. 

The AEIA represents 50 of 
Australia's leading electronics 
and communications companies 
and pointed out that most de- 
veloped countires support their 
technological and strategically 
significant industries by applying 
non -tariff barriers. 

In many cases, the import 
tariffs they impose are low 
compared to Australia, but the 
non -tariff barriers give their 
local manufacturing sector ade- 
quate protection. 

The AEIA executive director, 
Mr Ed Hodgkinson, says the 
Australian viewpoint of lower- 
ing tariffs the prime objective is 
one the association does not 
agree with. 

"Too often the initial buying 
price is taken as the be and end 
all of the purchasing process. 
But in many cases, back-up ser- 
vice and support of systems and 
products are a major cost item, 

which can be minimised by hav- 
ing local manufacturing," Mr 
Hodgkinson said. 

The association is keen to see 
Australian firms follow the ex- 
ample of companies such as 
Telecom, which buys local 
equipment and recognises the 
advantages of having the sup- 
port of a viable manufacturing 
industry. 

MARKETING 
SERVICES 

at Daly, the former market- 
ing manager for Dick Smith 

Electronics, has established a 
marketing services company. 

Over the past few years, Mr 
Daly has successfully launched 
many new consumer products, 
including telephone products, 
video games, home products 
and answering machines. 

For further information, 
contact Pat Daly Marketing 
Services, 6 Chatswood Avenue, 
Chatswood NSW 2067. (02)411- 
7707. 
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News DIGEST 
SUNSHINE FOR 
SUNRISE INDUSTRIES 

High-tech 'sunrise' industries 
are .being billed as the 

growth markets of the future 
and it seems sunburnt Australia 
is already embracing some of 
them with great enthusiasm.. 

In the solar power market- 
place, market growth has been 
little short of phenomenal dur- 
ing 1983, according to one of the 
most experienced companies in 
the field, Amtex Electronics. 

At a time when most compa- 
nies are suffering from the stag- 
nant economic conditions, Mr 
Jim Kuswadi, the company's 
general manager, claims sales of 
solar energy systems, as a 

replacement for electric and 
diesel power, have almost doub- 
led since March. 

"The major growth has been 
in NSW, Queensland and Victo- 
ria," said Mr Kuswadi. 

"Seventy per cent of systems 
have gone to remote rural com- 
munities for domestic applica- 

tions such as pumping water 
from dams and providing elec- 
tricity for household appliances. 

"The remaining 30 per cent 
are commercial applications 
such as microwave radio links 
for communications. 

"The technology has been 
talked about for a long time and 
is now gaining credibility among 
the ordinary consumers," he 
said. "People now accept that it 
works. It's also economic and 
our system can be easily instaled 
by a handyman. 

"It's a highly innovative mar- 
ket. Every week I'm confronted 
by somebody who wants to 
know if solar is the answer to 
their problems. In many cases it 
is the perfect solution." Amtex 
markets the Kyocera brand of 
solar energy systems. For fur- 
ther information, contact Amtex 
Electronics, P.O. Box 285, 
Chatswood NSW 2067. (02)411- 
1323. 

EXPORT OPPORTUNITY 
FOR SECURITY SYSTEMS 

ales of security systems in 
the USA have almost treb- 

led since 1980 as a counter to the 
increasing rate of crimes against 
people and property, making it 
an opportune time for the Aus- 
tralian security industry to 
increase its penetration of the 
US market at next year's Inter- 
national Security Conference 
(ISC) and Expo in New York 
from 27-29 August. 

The Expo is a complete 
security forum for products, 
systems, and education, where 
qualified buyers from all indus- 
try segments can see and com- 
pare the latest technology avail- 
able to solve their security 
problems. 

In 1980 the US security equip- 
ment market was worth little 
more than $7000 million; today 
it exceeds $20 000 million; and 
by 1995 it could reach $31 000 
million. The ISC exhibitors will 

have access to 35 000 execu- 
tives, dealers, installers, end - 
users, new companies, and 
security professionals. 

The Expo will feature hun- 
dreds of displays in all security 
categories, including alarm sys- 
tems and components, access 
control, locking equipment, per- 
imeter and space protection, 
monitoring equipment, smoke 
and fire detection equipment, 
and vehicles and accessories. 

The demand exists for high 
quality, sophisticated security 
products which Australian firms 
can supply and Australian par- 
ticipants at the Expo will be 
exposed to an excellent cross- 
section of the market, conducive 
to establishing exports. 

For further information, con- 
tact The Promotions Officer, 
Chris Begley, Department of 
Trade, Canberra. (062)72-2527. 

THE MICROPROFESSOR SERIES 

MPF-IB 
$138 
+ SALES TAX. 

COMPLETE Z-80 BASED M CROCOMPUTER SYSTEMS FOR 
The Micro -professor I gives you all yoy need to 

It's a fully developed, tested and proven system that gives 

Interactive 2K Monitor Enter program in RAM & execute useful 
debugging functions. Other support functions 
2K RAM, 4K ROM (expandable to 4K RAM or 8K ROM) 
6 digit 7 segment display 
36 keys: 16 Hex: 19 Function & 1 user defined 
Tiny 2K Basic interpreter 
Provision for on -board Z80 PIO & Z80 CTC 
Bread-board/wire wrap area 

. 
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MPF-IP 
$207 . 

+ SALES TAX. " rti 
HARDWARE/SOFTWARE TEACHING & DEVELOPMENT 
join the growing world of microcomputing. 
you step by step, start -to -finish hands on instruction. 

Interactive 8K Monitor Two Pass Assembler & Text Editor Line 
Assembler Disassembler Direct Data Entry (Hex) 
4K RAM, 8K ROM (Expandable to 16K) 
20 digit. 14 segment display 
49 key 'OWERTY' type keyboard 
Optional Languages - BASIC & FORTH 
RAM backup battery 

Z80 CPU, Z80 Bus socket for external interfacing, Cassette I/O, Speaker, 3 User's Manuals & Optional Student Work Book. 

MPF-I OPTIONS: 
IOM-MPF-IP, Input Output and Memory Board (MPF-IP only) 5132.00 
PRT-MPF-I, Printer Board $105.00 
EPB-MPF-I, Eprom Programming Board (incl. AC/DC adapt.) $159.00 

' ALL PRICES - PLUS 20% SALES TAX, IF APPLICABLE. 

Micro -Professor is a trade mark of Multitech Industrial Corporation. ' Z80 is a trade mark of Zilog Inc. 

Synthesizer Board 
SGB-MPF-I, Sound Generation Board 
AC/DC-Mains Adaptor (for IOM, PRT, SSB & SGB) 

5159.00 
S105.00 
S 11.50 

Distributed by: 

EMONA ENTERPRISES PTY LTD. 
CBC Bank Bldg, 
661 George St, Sydney NSW, 2000. 
Tel (02) 212-4815. Tlx ÁA74500 

Also available from: VIC: Radio Parts Group, 329-7888. 
SA: International Communication System P/L, 47-3688. WA: 
HINCO Engineering P/L, 38-4477. QLD: Baltec Systems, 
369-5900. TAS: D & I Agencies, 23-1755. ACT: Electronic 
Components P'L, 80-4654. 
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Model DT -830. The accuracy 
and functions you need at a 
sensible price. Extreme 
electrical and mechanical 
ruggedness combined with the 
highest accuracy in its class. 

30 ranges, including 
transistor testing, audible 
continuity test 
Auto zero and auto polarity. 
Sampling time 0.4sec 
Voltage inputs protected to 
1000V, Ohms and Current to 
250VAC 
Basic Accuracy±0.5% 

DT -830 

DT -8 60 
POWER 

( 
DC/AC 

OFF 

40,10A1 
MAX 10A 
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MAX 

- 750V^ 10IIOV- NPN ® COM 

z 
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PNP 

MEASURING 
POWER 

PLUS 

Model DT -860 Autoranging, 
fast sampling (0.5sec), high 
resolution and moderate price: 

Continuity buzzer with fast 
(0.4 sec) response (sampling 
time other ranges 0.5sec) 
Built-in stand 
Basic Accuracy±0.5% 

For further details and latest 
prices contact: 
BEN ELEC Pty Ltd 
1 Greville Street, 
Randwick, N.S.W. 2031 
Phone: (02) 665-8211 
Telex: AA20181 BENELC 

BENELEC 
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We have no 
q aFtycontrnHers, 
just hi'.: ly critical 
employees:' 

At Audio Technica we reject mindless, conveyer -belt 
operations. 

Instead we encourage our employees to deal with 
problems on their own initiative. To be responsible for the 
excellence of their own work. 

The result is the world's toughest quality controllers and 
Audio Technica's unrivalled reputation for precision and 
reliability in stereo cartridges, stylii, microphones, head- 
phones, tone arms and accessories. 

And now Australian hi-fi enthusiasts will discover Audio 
Technica more readily available through an expanded 
dealer network. 

For a free Audio Technica brochure and dealer 
information, simply clip the coupon below. 

Please send me your free Audio Technica brochure and dealer information. 

Name 

Address 

Postcode 

Post to: Audio Technica brochure offer, c/- Rose Music Pty. Ltd., 
17-33 Market Street, South Melbourne, 3205. 

audio-technicá 
L_ 



B&W DIGITAL MONITORS 
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LISTEN AND YOU'LL SEE 
The new DM110 and DM220 are built to the same DM220, you now have a perfect excuse to upgrade 

exacting standards as the monitors we supply to your equipment to digital standard. 
major digital recording studios throughout the world. Ask to hear them soon. t k 

They are. happily, much more affordable. Close your eyes and listen. , i . \'«' 
At around $399 for the DM110. and $599 for the Then you'll see. 

AS USED BY DIGITAL STUDIOS WORLDWIDE. AND SOON, WE HOPE, BY YOU. 

Distributed by: Convoy International Pty. Ltd., 
400 Botany Road, Alexandria, NSW, 2015. 
Telephone 698-7300. Telex AÁ23111. 



Robot Intelligence 
The intelligent robots of science fiction and the industrial robots of 
today may not appear to have much in common. The current 
trend in robotics is based on principles which are only just being 
recognised in Artificial Intelligence research. 

D.M.W. Powers 
Department of Computer Science, 
University of New South Wales 

Unintelligent robots 
The common understanding of 'robot' is as 
some sort of humanoid or Dalek-like box of 
computing tricks. This fantasy being is auto- 
mobile and intelligent, endowed with human 
or even superhuman dexterity, language 
ability and visual acuity, and is typically 
self -aware, self -motivated and fictitious. 

The more informed view of 'robot' will 
realise that eventually something like such 
a robot may be achieved. However, now 
robots are generally just glorified assembly - 
line or manipulation devices, apart from a 
few toys and turtles 'running' around re- 
search establishments. 

When current robots are compared with 
the 'ideal' robot they are found to be deficient 
in precision and feedback responsiveness, in 
pattern recognition ability of a visual and 
tactile nature, and also in language and 
speech ability. The principle of self - 
activation, when a robot makes a decision 
based on 'its past experiences, is scarcely 
more than a dream. 

There is, however, one aspect of intelli- 
gence that is becoming common in current 
robot technology. The programming of 
robots is changing from the familiar pattern 
of 'programmer and console' to one of 'gui- 
dance and learning'. There are still many 
problems related to the flexibility and toler- 
ance of such systems, but it is clear that 
guidance, in whatever form it is given, has 
distinct practical advantages over conven- 
tional programming. 

Adopting this learning pattern has ramifi- 
cations far beyond the current usage. Vari- 
ous definitions of what characterises intelli- 
gence have been adopted throughout history; 
e.g: tool-making, language ability and 
generalisation ability. These features, said 
to distinguish man from the rest of the ani- 
mal kingdom, must surely bear some rela- 
tionship to those which will distinguish the 
intelligent computer or robot from its unin- 
telligent counterpart. 

Each of these characteristics has been dis- 
puted, or has been identified in certain other 
animal species. However, it is clear that the 
ability to deal with and develop the novel 
and the intangible is the basis of all these 
human characteristics. Only a system cap- 
able of learning could exhibit such 
characteristics. 

It is not really a surprise that learning 
techniques should be so useful in industrial 

Learn 

Language 
Recognition t ° Respons,ti. "-: -`- _!!- . i .1E7;1 7,--"*": '4 

.. 

Feedback 

robots. What is surprising is that they are 
not applied more widely. After all, we don't 
program our children, but they acquire 
language, knowledge and motor skills natur- 
ally without being an intellectual drain on 
us (Derr77a). 

As early as 1959 this technique was ap- 
plied to draughts (checkers), and the learn- 
ing program eventually reached master 
standard (Samu59a, Samu67a). Learning is, 
in fact, the main activity of our lives - not in 
a classroom sense, but in terms of everyday 
memory, in dealing successfully with what is 
novel, and in tackling a multitude of 
problems. 

The proposition put forward is that it is 
learning which is the keystone of intelli- 
gence. 

Philosophical Robots 
As early as 1950, people were wondering ab- 
out the nature and philosophical implica- 
tions of this computing machinery they were 
hearing about. And in that year a paper of 
continuing significance was written addres- 
sing the question 'Can Machines Think?' 
(Turi50a). This paper has been reprinted a 
number of times in recent years and is still 
relevant; the imitation game suggested in it 
as a test of intelligence and thought has be- 
come a focus for argument as well as a goal 
for research. 

The 'Turing Test' tests the ability of a 
machine to emulate a person and deceive an 
interviewer into thinking it is human. It is 
set up so that no communication or hint is 
conveyed except by typed messages. To fool a 
person, the computer must not only have 
language ability and logical inference abil- 

IIP o 

ity comparable to a human's, but it must be 
either provided with or capable of providing 
a background as a personality in society. 

These days the Turing Test is generally 
accepted as a test of intelligence. However, 
there are many who argue that it is invalid - that the test does not test for intelligence, 
but something that looks like intelligence 
yet is not the real thing (Sear80a). This prob- 
lem of definitions is precisely what Turing 
hoped to avoid in defining a test rather than 
providing a definition of intelligence or 
thought. 

But the philosophical discussion has a use- 
ful side -effect. It has focused our understand- 
ing of intelligence on purposeful behaviour 
and on the system of which it formsa part. It 
denies that an isolated 'black box' of'intelli- 
gent' thought is intelligent; it is only in its 
involvement and relationships with the 
environment that intelligence can be con- 
strued, if even then. This again forces us to 
consider how sensory input, motor output, 
feedback loops and self-awareness, and the 
intentionality and purpose are involved in 
human intelligence. 

The problem is best characterised in terms 
of whether a computer that is capable of ans- 
wering questions, as if it were a person who 
understands the subject matter and the 
language, can itself be said to understand. 
When is it merely manipulating and trans- 
forming symbols from one code to another? 
When does it understand? When is a human 
merely translating between some sort of in- 
put code and some sort of output code? Is the 
human brain merely a translation program 
in this sense, translating input data (e.g: 
sensory) to output data (e.g: motor)? 

The best answer that we can come up with 

I, 
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If you don't find the logic 
you probably don't need 

Meet the logic analyser family that 
spans a wide spectrum in design. It's 
a family you can rely on in hardware 
design, software test and debug and 
even system performance analysis. 
One that's equally at home testing 
and troubleshooting low-cost single 
processor designs or sophisticated 
multiprocessor systems. 

You can choose from a wide 
selection of different logic analyser 
configurations with HP. And when 
yóu do, you'll have an analysis solution 
that can help accelerate your design 
cycles...and speed your products 
to market. 

The 1630A and 1630D... for 
confidence in tackling the 
day-to-day logic problems. 

Choose one of these logic analysers 
and you'll have the combined power 
of timing, state, and software 
performance analysis ín one 
convenient, low-cost instrument. 
The 1630A gives you 35 channels 
of state/performance analysis 
(to 25 MHz), or 8 channels of timing 
(to 100 MHz). In the interactive 
measurement mode, it delivers 
27 channels of state and 8 timing. 

The 1630D offers 43 channels 
of state/performance analysis or 
16 timing. In the interactive mode, 
you have a choice of 35 state and 
8 timing or 27 state and 16 timing. 

L 

As your primary tool in hardware 
test and debug, the 1630 provides 
new triggering power to help you 
isolate the source of timing errors. 
This includes.pattern triggering 
ANDed with a transition or glitch, 
edge or glitch triggering, and time 
qualification of pattern triggering. 
This is the capability that helps you 
quickly solve difficult hardware 
problems such as timing errors, 
transient effects and handshake 
malfunctions. 

Use the 1630 in software 
development and integration phases 
and you have sequencing, triggering, 
store qualification, and sequence 
restart power to isolate targeted areas 
of code and view just the measurement 
information you desire. 

To optimize your system 
performance, the 1630 gives you a 

nonintrusive view of system software 
in action. One that lets you analyse 
system activity at the level of 
procedures and tasks instead of 
the instruction level. Histogram 
displays make it easy to spot soft- 
ware bottlenecks and inefficiencies. 
The result can be improved system 
performance, and a more competitive 
product...with minimal additional 
design effort. 

_ 

The 1630 also gives you interactive 
measurement capability for greatly 
enhanced analysis power. The ability 
to cross arm and trigger between state 
and timing analysers helps you get to 
the problem source quickly when the 
difficulty could be.either a hardware 
or software malfunction. 

Throughout the development cycle, 
you'll find the 1630 easy to use. That's 
because menus simplify operation. 
Label assignments let you view 
results in your system's terminology. 
And inverse assembly, via low-cost 
peripherals, displays listings in 
familiar target microprocessor 
mnemonics. 

The 64110A... a configurable 
analyser that can handle 
those complex problems 
found in multiprocessor 
environments. 

This logic analyser is, in reality, 
a number of different analysers, 
depending on how you configure it. 
For example, it can -be a standalone 
timing analyser with 8 or 16 channels. 

It can also be a standalone state 
analyser with up to 120 channels. 
You can combine timing and state with 
performance overview. Or, combine 
multiple state or timing analysers in 
the same station. 

O 



analyser you need here... 
a logic analyser. 

Put the 64110A to work in the 
hardware test and debug phase and 
you can allocate high speed timing 
resources. For example, you might 
choose sampling speeds to 400 MHz. 
The resulting 2.5 ns resolution lets 
you make high -resolution measure- 
ments to resolve timing margin 
problems. 

In addition, the timing analyser 
provides new triggering capability. 
The dual threshold mode lets you 
trigger on marginal signal levels, 
which helps you spot excessive fan - 
out, bus loading problems, and slow 
transition times. Other trigger modes 
include time qualification of pattern 
triggering, sequential triggering, 
pattern triggering ANDed with a 
transition or glitch, glitch triggering, 
plus other modes that simplify the 
analysis of handshake problems. 

In software test and debug, the 
64110A gives you unequalled tracing, 
triggering, and store qtialification 
power. With its master enable 
function, 16 -level sequencer plus 
8 user -definable terms for trigger, 
store qualification and count 
functions, you'll have little 
trouble locating the specific 
portion of code you want 
and displaying only the 
information of interest... 
even in the most complex 
multiprocessor software. 

SiGMEO EO 

HP-IB 

For system performance analysis, 
the 64110A gives you a nonintrusive 
view of software in action in the form 
of histogram and graph displays. 
The histogram modes provide a fast 
way to locate system bottlenecks and 
identify inefficient portions of soft- 
ware. These display modes help you 
identify a processor stuck in a loop, 
see where software went into the 
weeds, or spot activity occurring in a 
forbidden area. A graph mode shows 
software performance data in 
chronological order. 

Interactive measurements between 
all analyser subsystems multiplies the 
power of the 64110A far beyond the 
capability of other logic analysers. 
Cross arming and triggering between 
any of the analyser subsystems helps 
identify the source of difficult 
hardware/software interaction 
problems, and resolves hardware/ 
software fingerpointing issues. 

In any phase, the 64110A is a 
pleasure to use. Directed syntax soft - 
keys guide you through setups and 
measurements with a minimum of 
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HP -18: Not just IEEE -488, but the 
hardware, documentation and 
support that delivers the shortest 

SYSTEMS path to a measurement system. 

keyboard entries. Symbolic tracing 
means you interface with the analyser 
using terminology you're familiar 
with. And preprocessors with inverse 
assemblers let you view measure- 
ment results in familiar processor 
mnemonics. All of which lets you 
concentrate on the problem you're 
trying to solve...not the analyser. 

Choose both and you'll have 
your analysis needs covered. 

When you combine both of these 
analysers in your lab, you have a cost- 
effective solution to the day-to-day test 
and debug tasks, plus the power to 
deal efficiently with those complex 
troubleshooting jobs. 

So before you buy any logic analyser, 
be sure you explore the individual 
power of HP 's standalone analysers... 
and the synergistic effect of a combin- 
ation of instruments. 

For complete details fill in the reply 
paid coupon overleaf. 

C[HEWLETT 
nP PACKARD 

LBV 5303 HEP 90364 



here seems to be that understanding is 

bound up in terms of whether the input, the 
output and the feedback are all within the 
compass and purpose of the system. Under- 
standing can then itself be seen as an inter- 
nal modelling of the world - and from that 
perspective, modelling of understanding be- 

comes less distinct from understanding per 
se. 

What is the point of this philosophical 
argument? Merely that 'robot' is the cate- 
gory we must give to the species of composite 
computer system which is capable of directly 
sensing and manipulating its environment. 
And it is only in such a context that we can 
talk about understanding in the human 
sense. Of course we can simulate the robot 
(or the human) and inject the understanding 
system into a toy world which it is capable of 
sensing, and this has been done. 

The proposition put forward is that it is 

sensory/motor context which is fundamental 
to understanding. 

Intelligent robots 
The most obvious feature of the computers 
and robots of science fiction is their ability to 

converse in English. At first this sort of 
language ability appears to be necessary, but 
on second thoughts a number of problems 
emerge - particularly concerning the accu- 
racy with which we can specify something in 
a natural language, and the verbosity in- 
volved in making sure the meaning is clear. 
However, language remains one of the 
greatest barriers to the accessibility of the 
computer. 

Language processing is not the only com- 
plex task we must face. If we have taken our 
language ability for granted, except as con- 
trasted with lower forms of life, we have also 
taken visual (and tactile, motor, etc) abilities 
for granted, until coming face to face with 
the problems of robotics and pattern recogni- 
tion. Visual processing is giving us just 'as 

much of a headache as language. Further- 
more, these perennial problems turn out to 
be not so unrelated as they first appeared to 
be. 

The connection operates both ways. 
Artists and poets throughout the ages have 
freely used analogies from each other's art. 
Our language reflects that 'a picture is worth 
a thousand words', and today we may claim 

that 'a novel is worth a thousand movies'. 
Philosophers have reflected on the language 
of art and of vision itself (Turb7la). Psy- 
chologists and neurologists have, at a 
number of levels, reflected on the language 
of vision and the language of the mind 
(Prib71a). 

Neurologists have found that the mech- 
anisms and transformations they have 
observed in the study of human vision are 
identical in nature with the processes used 
for the other senses. The functions of the 
brain for the different senses, and therefore 
for language as well, are the same. But these 
processes can only be perceived in terms of 
our visual maps of what occurs in the brain 
(Ecc167a). 

The visual perspective may be character- 
ised as follows. The pattern recognition 
which takes place in the retina is traced 
through the cortical layers. Different 
features of the patterns presented are recog- 
nised at succeeding levels; the lower the 
level, the more complex the feature or 'con- 
cept' recognised. The underlying levels use 
the simpler features recognised by the 
higher levels. The sequence progresses from 
specific areas to specific lines, to lines of 
specific orientation or rate of movement, and 
eventually to the more complex shapes and 
'objects' (Hube79a, Mals73a). 

The auditory pattern produced at the coch- 
lea is transformed in a similar way when we 
perceive visually (if we map the auditory 
areas of the brain). We simply do not have 
the mechanism for dealing with musical 
composition and correlation of concepts de- 
rived from different senses are similarly dif- 
ficult to identify. 

Nonetheless, the pattern processing that 
occurs in the brain, despite our visual per- 
spective, can be employed in a variety of 
ways - or in computer jargon, applications. 
We also find this with our more familiarcom- 
putational tools. For example, the Fourier 
transform is employed in both vision and 
speech research. 

The Fourier transform, however, is one of 
those rare techniques; we actually find ít 
easier to think about in auditory terms than 
visual. Once we have transformed a visual 
pattern, we lose our orientation and under- 
standing of it at a visual level. But we do 
understand it in terms of the frequencies (re- 
current patterns) involved. 

A more interesting example of a non - 
visual perspective is the linguistic metaphor 
employing another major technique of com- 
puter science - parsing. A scene may be 
broken down in the same way as language. 
Complex structures and concepts may simi- 
larly be broken down into simpler ones 
(Lern80a). 

This view is the reverse of the previous 
transformational one in another sense too. 
The perspective here is coming from the 
deepest level toward the external input. But 
we may reverse this and employ a bottom -up 
parsing technique; building up the picture. 
This corresponds with the previous descrip- 
tion of cortical layers. Interestingly, we 
represent parse information visually, using 
trees. 

In fact, theories of the brain can and have 
been formulated in linguistic terms 
(Prib7la), and models of the world have been 
parsed in such a fashion (Powe83a). 

It is at this point that the dividend is 
reached. The parsing technique of an 
appropriately universal linguistic theory 
may be applied to the language, the environ- 
ment and the interrelationships. The hard- 
ware associative network or software logical 
description turns out to bear a close relation- 
ship to neurological evidence of linguistic 
and other sensory and cognitive processes. 

The proposition put forward is that it is 
language which is characteristic of cognitive 
processes. 

Conclusions 
These thoughts have been arrived at after 
considering research and writings on Artifi- 
cial Intelligence and Cybernetics. The ideas 
are based on certain neuropsychological 
theories which attempt to explain human 
intelligence. These same ideas are the basis 
of a research project at UNSW involving the 
writing on a computer system which relates 
language input with other modes of input in 
a simulated environment (Powe83a). 

After thirty years of relatively unsuccess- 
ful work on isolated language understanding 
systems, it appears that an acquisitive 
approach, placing the onus of the computer, 
or robot, is required. In this way the 
language of the world and the natural 
language used may be correlated; semantics 
actually has a real meaning. 
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DECK SW/HES CUE SW/ AUX IN/OUT 

VÓICE LID 3 BAND EO. FADER TAPE \FADER AUX 0/RIDE OUTPUT 

INTRODUCING THE PANTHER. SUPERB QUALITY DC SW/G. STEREO DISCOTHEQUE 
MIXING CONSOLE. THE ULTIMATE IN DISCO MIXERS INBUILT POWER SUPPLY 

(TOROIDAL) TRANSFORMER FOR 240 VOLTS +12 VOLT SUPPLY FOR CUE LIGHTS. 
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STAGE CONTROLLER 
CHECK THESE FEATURES ON THE BEST CONTROLLER IN THE COUNTRY. * 18 SW/BLE 

FUNCTIONS * 1000 WATTS PER CH. * ROPE LIGHT EXT. * BUILT IN MIC * SW /S 
INDUCTIVE LOADS. MANUAL OR AUTO OPERATION. 

ON EVERY 
PURCHASE OF 

STAGE CONTROLLER 
GET ONE ROPE 
LIGHT FOR $120. 

j 
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HOSE TYPE 10 METRE ROPE LIGHT 6 
FASCINATING COLOURS. SUPERBLY 
MANUFACTURED BY OUR COMPANY IN 
AUSTRALIA. PRACTICALLY UNBREAKABLE - TREAD ON IT/THROW IT IN THE BACK OF 
YOUR TRUCK. 

INTRODUCING SCORPION 3. 
18" BASS DRIVER 15" MID RANGE 100 WATT HORN 
POWER HANDLING 500 WATTS. HEIGHT APPROX 50" x 
24" x 24" FREQ FROM 50 HZ TO 16 KHZ USE EITHER 
PASSIVE OR ELECTRONIC X OVER. THESE CABINETS 
TESTED AND USED WITH JADE HURLEY. ONE 
CABINET PER SIDE IN 800 SEATER VENUES. 

MID RANGE VOLUME 

HORN VOLUME 

LED + OBM READOUT 

THE ONLY 500 WATT PASSIVE X -OVER IN AUSTRALIA 
DESIGNED BY OUR COMPANY FOR MANUFACTURE 
BASS X -OVER AT 350HZ. MID RANGE AT 900HZ. 

ALSO AVAILABLE * MINI MIST FOG MACHINES (CANISTER TYPE) $800. * 4 ARM SPINNERS 
(SPACE BEACONS) $220 + PIN SPOTS. $49. * 750 WATT FRESNELS $180. TEE BAR STANDS $45. * MIRROR BALLS. DECEMBER SALE OF X CONCERT SOUND EQUIPMENT + LIGHTING. 
* DOUBLE W * 4560 * JBL HORNS. ALTEC 805 HORN DRIVERS, MONITORS. * 18FT WINCH UPS. 
TRUSSES. JANDS. 12x2 DIMMER DESK. ROCK IND. 12x2K BOARDS. ETC. CHECK OUR HIRE DEPT 
FOR ALL THE ABOVE EQUIPMENT PLUS PARTY HIRE - DISCO'S - STROBES - FLASHING 
LIGHTS - AMPLIFIERS. GUITAR AMPS MICROPHONES - WALKIE TALKIES - LOUD HAILERS - 

T/TABLES - CASSETTE REC. 

CASHMORE ENTERPRISES 
HIRE - SALES - INSTALLATION SERVICE. 

356 LIVERPOOL RD., ASHFIELD 2131 
(02) 799-6129 - 798-6732. TLX AA 74549 



PIONEER INTRODUCES NEW 
LASERDISC 

pioneer has finally launched its long-awaited Laserdisc 
players along with a range of videodisc packages for 
in -home use. 

The Australian launch follows 
the successful release of Laser - 
disc in USA and Canada, latterly 
Japan, the United Kingdom and 
recently in Germany. 

In January, 1981, Pioneer 
bought out all the interested par- 
ties in Discovision Associates in 
USA to become the sole owner. 
Pioneer also acquired world 
wide marketing rights for that 
optical Laserdisc system. This 
acquisition included the disc 
manufacturing facility in Carson, 
California, which has since been 
substantially remodelled. 
Pioneer also owns a disc repli- 
cation plant in Kofu, Japan. 

Les Black, Managing Director 
of Pioneer Electronics Australia 
said "response from both con- 
sumers and industry during 
recent shows and exhibitions has 

convinced Pioneer that this revo- 
lutionary product is ready to find 
a permanent place in the homes 
and boardrooms of Australia. 

"On the home front," he said, 
"families will be able to enjoy 
what is a new dimension in home 
entertainment." 

Laserdisc, as Pioneer 
describes it. 'stereo sound you 
can see' is poised to become the 
focal point of the home enter- 
tainment situation. 

Mr Black went on to say "as an 

educational and merchandising 
tool. Pioneer's Laserdisc offers 

unique advantages to approp- 
riate business houses and the 
acceptance of Laserdisc for it's 
industrial versatility had given 
the company great confidence 
about its future." 

Pioneer will market their 
domestic Laserdisc LD1100 
PAL format model. It is a video- 

disc player which uses a laser 
beam to read the permanently 
encoded information on a 30 cm 
acrylic disc providing high fid- 
elíly sound of very high quality 
and a television picture equal to 
or better than those received 
from off -air broadcasts when 
viewed on a television monitor, 

Pioneer claim. 
The LD1100 can be simply 

integrated with existing tele- 
vision and hi-fi equipment, or 
become part of a component 
system with the result that 
recording artists covering all 
shades of musical tastes can he 
seen whilst they are heard. 

A CX noise reduction system 
is included, which improves the 
signal-to-noise ratio up to 10 db. 

A random access pause facility 
and ability to link the machine 
with teletext and interface it with 
personal or main frame comput- 
ers makes the LD1100 extremely 
versatile. 

Measuring just 525 mm wide 
by 143 mm high and 402 mm 
deep, the player is a very com- 
pact unit and it is anticipated that 
Pioneer will market the conept 
of a total integrated system con- 
sisting of speakers and monitor 
as they have successfully done in 
the USA and Japan. 

Laserdisc went on sale at the 
end of October from approxi- 
mately 100 retail outlets. 

The LD1100 player is priced at 
$1299 recommended retail and 
videodiscs will retail between 
$35 and $50 from the Pioneer 
dealers, depending on the title. 

Considering that newly 
released compact audio disc 
players are selling in excess of 
one thousand dolalrs, the 
additional feature of colour tele- 
vision to the high quality stereo 
sound of Laserdisc makes it a 

most appealing product, accord- 
ing to Pioneer. 

For further information, 
contact Mr Kevin Hoolihan, 
Manager, Laser Disc Systems, 
Pioneer Electronics Australia 
Pty Ltd, (03)580-9911. 

PORTABLE VIDEO SYSTEM 
matte Dumont Galaxy 2100 

video centre, new to Aus- 
tralia, combines a 13 mm VHS 
video cassette recorder with a 

100 mm colour screen. 
Aimed at business people who 

need to show video programmes 
outside the office, the Galaxy 
2100 weighs only 7.2 kg and is no 
bigger than an attaché case. 
Both screen and recorder are in- 
corporated in the one unit. 

The Galaxy 2100 uses the PAL 
system and accepts standard 
13 mm VHS tapes. 

For further details, contact 
Results Audio Visual/Media- 
Craft, 7th Floor, 46 Holt Street, 
Surry Hills NSW 2010. (02)698- 
8799. 
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LOW -PRICE 
DIGITAL 
MONITORS 

English maker B&W Loud- 
speakers has launched a new 

pair of digital monitors on to the 
Australian market, the DM110 
and the DM220. 

Essentially, the two units are 
similar in concept. The smaller 
DM110 is a vented design em- 
ploying two drive units. The 
DM220 is a sealed -box enclos- 
ure' employing three drivers, 
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Sight & Sound NEWS 
PHILIPS LAUNCH LASERVISION, TOO 

Philips 
plans to release its 

Laservision video disc sys- 
tem for the educational, indust- 
rial and professional audio- 
visual markets. Laservision is 

the Philips -developed system 
based on the same revolutionary 
laser technology that is the heart 
of the Compact Disc. 

Laservision discs can contain 
information in many different 
forms and are enormously versa- 
tile in educational, advertising 
and professional applications. 

TOSHIBA'S 
FOUR -HEAD 
VIDEO 

Toshiba's V -8700A video cas- 
sette recorder, now available 

in Australia, incorporates a four - 
head drum to enhance the 'still' 
and 'slow-motion' modes. 

VCRs with two heads inevita- 
bly produce bar noise across the 
screen when in the still or slow- 
motion modes. This is because 
the heads must trace two re- 
corded tracks. 

Toshiba believes it has solved 
the problem with its four -head 
drum, the additional two heads 
being used exclusively for spe- 
cial -effect playback. These extra 
heads trace only one track. 

Other features of the top -load- 
ing V -8700A, which uses the 
Beta system, include a wire -less 
remote -control headpiece, 31/4 

hours of recording time and an 
audio dialing system. 

For more information, contact 
Toshiba Australia, 82-94 Talav- 
era Road, North Ryde NSW 
2113. (02)887-3322. 

with greater power -handling ca- 
pacity and an extension in bass 
response over the DM110. 

B&W Loudspeakers says the 
design brief for both models had 
three main requirements: high 
sensitivity (not less than 90 dB, 
1 W at one metre); broad 
extended and linear frequency 
response; and a 'dramatic' re- 
duction in production cost. 

The end result is an Austra- 
lian price tag of $399 for the 
DM110 and $599 for the 
DM220. 

For furthur information, con- 
tact Convoy International, 
400 Botany Road, Alexandria 
NSW 2015. (02)698-7300. 

As well as conventional audio 
and video signals, Laservision 
can store complex graphics and 
text. 

Philips Laservision for profes- 
sional applications will be built 
around Philips state-of-the-art 
interactive television monitor 
which will allow infividual users 
to retrieve single messages from 
the large array stored on each 
video disc. 

This monitor has a touch - 
sensitive screen so that cumber- 

some keying facilities are elimi- 
nated - users simply press the 
section of the screen displaying 
their area of interest. In a few 
seconds, that message is then 
located and displayed. 

Philips will lend its expertise 
in creating software tailored to 
each application. 

Further information from 
Peter Brownlee, Philips Indus- 
tries Holdings Limited, North 
Sydney NSW 2060. (02)925- 
3333. 

PHILIPS DROP CD PLAYER 
PRICES 

I -hilips' new Compact Disc 
digital audio players will be 

available at a much lower cost 
than earlier models. 

Mike Orvis, group general 
manager of Philips Consumer 
Products, said that the price 
reduction demonstrated the 
increasing popularity of Com- 
pact Disc worldwide. These 
"perfect sound forever" disc 
players are supported by an 
increasing disc library with more 
than 500 titles already available 
and over 1,000 titles expected to 
be available before the end of 
1983. 

The new Compact Disc 

players are the CD202 (top - 
loading) and the CD303 (front - 
loading). These players have the 
basic features of the earlier 
Philips models CD200 and 
CD300 but have an additional 
digital display facility. An LED 
digital readout on the front of 
each player displays either indi- 
vidual track playing time or total 
elapsed time of the disc cur- 
rently playing. 

The suggested retail prices of 
the CD202 and CD303 players 
are $799 and $899 respectively. 
For further information, contact 
Philips Industries, North Sydney 
NSW 2060. (02)925-3333. 

-- 
PRAGUE, 
MADE IN 

SYDNEY 
Sydney's Audiosound Lab- 

oratories has developed the 
Prague 8045 control monitor, a 

high-performance medium -size 
two-way loudspeaker system de- 
signed for small studios, control 
rooms and situations where ac- 
curacy and high levels are re- 
quired. 

Audiosound claims the 8045, 
which is fitted with 3 dB pre- 
cision attenuators for final bal- 
ance of upper -midrange and 
treble, has a tonal balance that 
is close to imported studio 
monitors. 

The 8045's extensive cross- 
over system utilises air -cored 
coils and polyester capacitors 
with an 18 dB/oct Butterworth 
filter. 

Efficiency is 91 dB, and the 
8045 is suitable for amplifiers 
from 10 to 100 W (RMS) 
output. 

For more information, con- 
tact Audiosound Laboratories, 
148 Pitt Road, North Curl 
Curl 2099. (02)938-2068. 

UHQR's 100 -MINUTE TAPE 
UHQR Sound Laboratories' 

new 100 -minute cassette 
tape, the UHQR C-100, features 
a shell produced by the ULM - 
ultimate laboratory mechanism - method. 

Under this system, the shell is 
moulded from a polycarbonate 
material and is so finely tooled 
that it takes up to 15 times 
longer to produce than conven- 
tional cassette shells. 

The principle benefit, says 
UHQR Sound Laboratories, is 

that the shell 'remembers' its 
initial design form and always 
returns to íts original shape, 
even after exposure to very high 
temperature. 

The UHQR C-100, which 
gives 50 minutes of recording on 
each side, uses a cobalt - 
formulated tape with an 'amaz- 
ingly' low residual tape -noise 
level. 

Innovations in the shell, such 
as specially concave silicon slip - 
sheets with carbon-sputtred dis- 

charge stripes, are designed to 
provide what UHQR Sound 
Laboratories believes is perfect 
tape -spool support as well as 
being able to dissipate static 
build-up. 

The UHQR C-100 cassettes, 
in gold packaging, are available 
as singles and in packs of six. 
They are priced at $9.95 for a 

single cassette and $59.95 for 
the six-pack. 

For further details, contact 
UHQR Sound Laboratories, 
421 Forest Road, Bexley 
NSW 2207. (02)59-4727. 
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Six linear tracking turntables 
reviewed 

More than 60 years ago it was decided that only a 
linear tracking tone arm system could reproduce recorded sound 

with minimum distortion. So does a linear tracking system really have better 
tracking, better dynamics and lower distortion than the conventional 

pivoted tone arm turntables? Yes it does, but is it worth it? 

SINCE THE , FIRST EDISON record 
player appeared, designers and 
manufacturers have been involved in 
developing tangential or linear tracking 
record players. 

The original Edison recorder was the 
grandfather of the linear tracking record 
players; it used a mechanical lead screw to 
control the tracking of the sound head over 
the tubular recordings. Edison's equipment 
was far from being high fidelity as it 
converted the vertical modulation on the 
waxed tubular recording into a sound that 
only resembled and never faithfully 
reproduced the original sound. 

Why Edison chose that particular method 
of tracking the record remains something of 
a mystery; there were many other ways in 
which he could have implemented his 
sytem. 

A different method was used by another 
equally brilliant gentleman called Berliner 
who started a revolution with his circular, 
shellac recording discs. The difference 
between the two systems was very basic. 
The Berliner system was more practical and 
the circular recordings were far easier to 
mass produce than the Edison Ambirol gold 
recording system which it later eclipsed. 

The trouble with the Berliner concept 
was that the replay system involved a 
pivoted tone arm that cannot position the 
headshell at exactly the same angle as the 
linear tracking recording head which was, 
and still is, the basis by which most masters 
are produced in the studio. 

In 1906 that may not have mattered in 
terms of tracking angle error or even total 
distortion. But around 1920. and especially 
later on, a large number of clever 
gentlemen decided tha the pivoted tone arm 
system was not the correct way to reproduce 
the sound. They decided that only a linear 
tracking tone arm system could reproduce 
the recorded sound with 'minimum 
distortion'. 

Whether you like them or not, pivoted 
arms have one major attribute - they are 
very simple and generally inexpensive. 
More research has gone into their design 
than the average buff may realise. Even 
now there are a large number of engineers 
and scientists working on improving their 
design. providing better and cheaper tone 
arms. . 

Louis Challis 
But no matter how good you make a 

pivoted tone arm, it will always suffer one 
major disadvantage - that of tracking 
angle error. From 1906 to 1946 that really 
didn't matter because I do not believe 
anyone could really tell the difference in 
sound quality when they were playing a 
shellac record using a steel -tipped needle, 
or even a sapphire or diamond stylus. 

In 1983, with microgroove records 
offering superlative performance, it is 
possible to hear and measure the difference. 
The tracking error manifests itself as 
distortion products which purists believe 
should be removed. So the purists, fadists 
and technical buffs search for the perfection 
that the manufacturer's glossy brochures 
tell you can only be found in a linear 
tracking turntable. 

Since the late 1920s there must have been 
hundreds of patents taken out in 
innumerable countries for various versions 
of linear tracking turntables. Not 
surprisingly, very few of these ever got into 
real production. I have only seen a few 
dozen of the latest generation working, and 
even fewer of the earlier generations. There 
were many models produced that never 
reached this country. 

I was fortunate enough to view a number 
of rare units in the Smithsonion Institute of 
Washington earlier this year, most of which 
were developed before the Second World 
War; the majority were outstanding in their 
conceptual innovation. I would have liked 
to have heard them play but these units had 
been put in glass cases to prevent just that. 
(If any readers know of such units in 
Australia I would love to have a look at 
them and, with the Editor's approval, 
publish some photographs). 

Not surprisingly. the majority of the 
linear tracking turntables developed 
between 1920 and 1980 proved to he less 
than perfect, both technical and financially. 
(Sec our review of the Garrard Zero 1000 
turntable ETI 1973). Not one linear 
tracking turntable developed during that 60 
year period proved to be a commercial 
match for the more conventional, and 
equálly imperfect, pivoted tone arm record 
players. 

Many of the best units developed over 
the last ten years have involved esoteric and 
expensive concepts which achieved only 

slight technical improvements over the best 
pivoting tone arms. The cheaper units 
managed to sell the concept but failed to 
capitalise on the most important attributes 
of the linear system; better tracking, better 
dynamics and lower distortion. 

With these thoughts in mind I set out to 
review six units representative of those 
currently available in Australia: AIWA 
LX -70, Revox B791, Sony PS -X800, 
Technics SL -5, Toshiba SR-L7F and the 
Yamaha PX-3. 

These units typify a wide range of units 
commercially in production at the present 
time; the marketplace has shown a positive 
acceptance of both the ergonomic and 
marketing features by which they are 
promoted. The major attribute of the 
smallest units is their physical size which is 
substantially smaller than that of most 
conventional record players. 

By contrast, the largest units offer a 
technical performance which is excellent 
and which partially justifies the concept of 
linear tracking turntables. More 
importantly, this creates a niche in the 
market place which is sorely beset by the 
new competition from other sytems. 

These units are strikingly different in just 
about every possible way; their 
recommended retail 'prices range from $299 
to 51269, their weights range from 5.2 kg to 
12 kg and their measured performances 
were equally diverse. 

The objective testing of these units in the 
laboratory was aimed at assessing their 
conventional characteristics, as well as the 
technical improvements achieved through 
the use of the linear tracking system. The 
most important parameters were frequency 
response. wow and flutter, tone arm 
resonant frequency, bandwidth (the 'O' of 
the tone arm). speed stability and, most 
importantly, improvements in trackability. 

The subjective performance of all the 
players was assessed with two new 
outstanding records; Verdi's 'La Traviata' 
featuring Joan Sutherland and Luciano 
Pavarotti (Deceit SXDL7562) and Gustave 
Holst's 'The Planets' featuring Herbert von 
Karajan (Deutsche Grammophon 
2532019). 

I will examine each unit in alphabetical 
order; many are innovative and technically 
exciting. 
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AIWA LX -70 
The AIWA LX -70 is described by the 

manufacturers as being a computer 
controlled, linear tracking tone arm system. 
It features a beautifully designed, 
lightweight plastic, moulded cabinet with 
rear-pivotted lid. Only a segment of the lid 
is clear acrylic, whilst the rest features a 

matt silver-grey finish. matching the base 

section of the unit. The lid is removable and 

the majority of the controls are located on 

the fascia. 
AIWA has chosen to incorporate a host 

of electronic 'goodies', few of which are 

conventional in terms of record player 
control functions, while many are similar to 
the control features incorporated in the first 
generation of CD players. 

From left to right across the fascia is an 

enlarged power ON/OFF switch, a row of 
seven very small programme select buttons, 
a switch labelled ALL CLEAR by which 

The conventional tone arm moves across the 
record in an arc of a circle so that the path of 
the stylus is as shown. When a record is being 
cut, however, the cutting arm moves inwards 
along a radius towards the centre of the record. 
Thus the cutting path is a straight line unlike 
the arc of the replaying stylus. 

This leads to the Important point that the 
direction of the motion of the recording head, 
relative to the record surface, is a tangent to 

the recording groove at all times. A 

conventional stylus cannot move at a tangent 
to the record groove at more than two places. 
At all other points there will be a small angle 
between the direction of relative movement and 
a tangent to the groove. 

Many people feel that a stylus which follows 
the path of the cutting head across the disc as 

accurately as possible is likely to achieve a 

more faithful reproduction of exactly what is on 
the disc than a stylus which moves at an angle 
to the direction of movement of the cutting 
head. 

In the linear tracking system the tone arm 
does not swing in an arc, but moves from right 

to left along a fixed bar at the back of the 
record. The stylus moves in a straight line 
along a radius of the record so that tangential 
tracking is achieved at all points. 

One of the major disadvantages of linear 
tracking systems is that the arm must be 
moved across the record surface by some type 
of motor drive system. This requires very 
careful design of the tone arm motor, if 

satisfactory performance is to be obtained. 
Most manufacturers employ an optical 

feedback system to control the tone arm motor. 

one can cancel a previous selection and a 

novel switch labelled INTRO PLAY/LIST. 
After all that has been written iii the last 
few months about programme selection, 
you are now probably familiar with the 
concept of the user being able to preselect a 

random choice of tracks on a CD disc. To 
be able to perform the same function on a 

miniscule record player the size of this unit 
may be a little more difficult to grasp. 

AIWA has managed to achieve this with 
a tiny tone arm. On the underside of the 
arm they have incorporated a track sensor 
element, duplicating one of the acclaimed 
advantages of the CD disc system. 
.Obviously AIWA was not the first to offer 
this capability but it is probably one of the 
first to achieve it in such a small package. 

I believe that the provision of the INTRO 
PLAY/LIST function is more exciting as 

this provides the user with the ability to 
preview the first ten seconds of each track 

Linear tracking 

In the normal or equilibrium position a beam of 
light from a lamp is blocked off -by a shutter of 

the tone arm so that it cannot reach a 

photoreslstive cell. 
If the record now rotates so that the stylus is 

closer to the centre of the record, the position 
of the tone arm will be changed by a small 
amount so that the shutter no longer prevents 
the beam of light from reaching the 

photoconductive cell. The current through this 
cell activates the tone arm motor which moves 
the arm inwards towards the centre of the 
record until the shutter again blocks the beam 
of light. 

RADIAL PATH OF TANGENTIAL 
TRACKING STYLUS 

A conventional tracking 
system. 

FIXED BAR ALONG WHICH 

A linear tracking system. 

A successful optical system of this type must 
be extremey accurate, since the record 
grooves are very small and close together. The 
tone arm motor system must also be carefully 
designed to prevent 'hunting' in which 
excessive or inadequate movement of the tone 
arm takes place and the system hunts for the 
correct position. 

Linear tracking systems generally provide 
tracking angles to within a few tenths of a 

degree of the desired angle, whereas 
conventional systems may have angles of up to 

on the record. You can then determine 
which tracks you want to listen to on those 
occasions when you don't want to listen to 
all of them. 

The right-hand side of the fascia 
incorporates a recessed escutcheon with the 
main controls. At the centre of the unit is a 

stroboscope with a speed adjustment knob 
located immediately adjacent to it. Next to 
Ithis are three pushbutton switches with 
illuminated bezel to indicate the function 
selected. The first button is REPEAT and 
the second and third buttons facilitate 
forward or reverse tone arm cueing across 
the record. 

Three larger touch buttons are provided; 
one is to RAISE the tone arm and lower it. 
the second is for FORWARD SKIP and the 
third's for BACK SKIP, moving the tone 
arm by one track. Last, but not least, is the 
START/CUT control which is self 
explanatory. 

a few degrees at some point on the record. 
But what is the practical effect? Tracking 

error angles tend to introduce second harmonic 
distortion which, while obviously undesirable, is 

not nearly so objectionable as third harmonic 
distortion. There seems to be some 
controversy as to exactly how much distortion 
is introduced by such tracking angle errors. 

The pickup arm of a conventional system will 

tend to 'skate' towards the centre of a record 
unless the correct amount of bias 

compensation Is applied. If no bias or an 
incorrect bias is applied, the inner groove is 

likely to receive more force from the stylus; this 
will result in signals of an unequal amplitude in 

the two channels and is likely to cause the 
inner groove to wear at an increased rate. 

These problems are said not to arise in 

linear tracking systems, whereas in 

conventional systems the application of bias is 
only a compromise; the required bias varies 
with the position of the tone arm on the record 
and with the modulation levels. 

In a tangential tracking system the effective 
arm length can be relatively short and the 
equivalent mass low even if strong materials 
are used to obtain a highly rigid arm. This can 
bring the advantages of minimum vibrational 
levels and small resonance patterns, and 
hence cleaner reproduction. 

In spite of their important advantages, linear 
tracking turntables must be very carefully 
designed if they are to be better than 
conventional systems. The intending purchaser 
would be well advised to try any linear tracking 
equipment very thoroughly before making a 

commitment to purchase. 

Make and 
Model 

Recom, 
Retail 
Price 

Dimensions 
W x H x D 

mm 

Weight 
kg 

Speed 
Accuracy /O 

Range 
Wow Flutter 

Weighted 
RMS 

Rumble 

dB 

Tone 
Arm 

Resonance 

Rise 
Rating 

AIWA LX -70 $465 
(w/o cartridge) 

330 x 88 x 330 5.2 ±4.8 0.14 0.04 -60 15 Hz 8 dB 

Revox B791 $1100 
(w/o cartridge) 

449 x 142 x 395 9.1 0.01 ±9.9 0.06 0.03 -61 9 Hz 9 dB 

Sony SP -X800 $1269 
(w/o cartridge) 

440 x 120 x 445 11.6 0.01 0.16 0.036 -62 12 Hz 1.5 dB 

Technics SL -5 $359 
(with cartridge) 

315 o 88 x 315 4.4 0.34 0.02 0.02 -61 13 Hz 9 dB 

Toshiba SR-L7F $299 
(with cartridge) 

420 x 110 x 339 5.8 0.05 0.16 0.05 -64 14 Hz 7 dB 

Yamaha PX-3 $999 
(w/o cartridge) 

469 x 149 x 428 12.0 0.01 0.02 0.015 -62 7 Hz 10 dB 

' no adjustment. 
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AIWA -LX-70 
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WOW AND FLUTTER 

Wow 0.12% peak to peak 

Flutter 0.04% weighted R.M.S. 

0.06% unweighted R.M.S. 
RUMBLE -60.0 dB weighted (Band Pass) 

(Re 5.42 cm/sec) 

SENSITIVITY Right Channel 0.86 mV/cm/sec 
Left Channel 0.82 mV/cm/sec 
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On the forward front edge of the console. 
inside the lid, are two controls; the tone arm 
sensor sensitivity control enables the 
electronics to be optimally adjusted to cope 
with various record configurations and 
surface reflectivities. 

This control is essential as the record 
sensor operates on an optical system to 
detect the presence or absence of grooves. 
The illumination effect can vary 
dramatically, depending on the choice of 
record moulding material. The 33/45 speed 
control also functions as an auto/manual 
switch when the 45 rpm position is selected. 

The tone arm has a toy -like appearance 
and uses an extremely lightweight, plastic 
mounting. On its underside, immediately 

Cartridge 
Type 

Cartridge 
Rating 

Overall 
Rating 

VM 
Moving Coil " 
Shure TXE-SR 
Moving Coil "" ' 
Sony XL30 
Moving Coil "' '" 
Technics P24 
Moving Coil ' "' 
Toshiba C -68M 
Moving Coil 

Yamaha MC2000 
Moving Coil ' 

loan ovan 1000@ MO 
1161.11. 

Distortion components of test record and cartridge. At tracked velocities 
of 15 and 19 arms at a pressure of 1.25 g; 10 dB/div; 20 dBV full scale. 

FREQUENCY RESPONSES 

SPEED ACCURACY 

SPEED RANGE 

TONE ARM RESONANCE 

TRACKABILITY 

20Hz-20kHz (See curves) 

Strobe Adjustable 

33 1/3 and 45RPM 4.8% 

15 Hz (see graph) peak 8 dB 

(Using Shure Disc TTR 103 400 

and 4000 Hz) 
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behind the fixed cartridge headshell. are a 

pair of protuberances. One of these 
incorporates a photoelectric emitter and the 
other is a matching optical detector. These 
cleverly sense the lead-in groove as well as 
the gaps between tracks required for both 
programme selection and the skip function. 

Inside the cabinet at the rear of the unit is 
a small and cleverly designed motor -driven 
slide assembly. This runs on two tubular 
slides and supports the lightweight, plastic 
tone arm on a solid structure with full 
diecast gymbal assembly. This slide 
incorporates the miniature drive motors and 
electronic optical sensors to provide the 
parallel tracking function by detecting offset 
angle between the tone arm and the basic 
reference. 

The most significant difference between 
this unit and the more expensive units is 
unquestionably the differences in tone arm 
and parallel slide design. In this unit they 
have apparently been designed with size 
and price. not performance. as the most 
important parameters. 

The unit is. however. innolativc and 
exciting as it contains a host of clever 
features by which a reasonable performance 
and sonic unusual, technical refinements 
are still achieved. The motor turntable is 
relatively light, featuring a precision diecast 
moulding with a total weight of less than 
one kilogram. With a unit as small as this, a 
greater platter weight would not really he 
possible. 
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The objective testing of the unit revealed 
a frequency response that is reasonably flat 
over the frequency range of 20 Hz to 
20 kHz, but not quite in the same class as 
some of the other units that we evaluated. 
The measured 'wow' is surprisingly good 
and the 'flutter' is quite acceptable. The 
measured weighted rumble was -60 dB 
which is quite good and so the more 
conventional parameters of the unit are 
generally acceptable. 

The tone arm resonance is relatively high 
at 15 Hz and it exhibits a resonance curve 
which is reasonably sharp in terms of its 
bandpass characteristics. More 
significantly. the tone arm does not provide 
facilities for pressure adjustment and was 
measured with a tracking force of 
approximately two grams. The cartridge 
and arm will only track effectively to 19 cm 
per second on the Shure TTRI(13 test record 
and thus could be expected to mistrack on 
many high velocity sections in sonic of the 
most difficult tracks of modern recordings. 

However, this unit is better than many 
other moderately priced conventional 
record players and features a range of 
operational attributes which arc technically 
exciting in those situations where space 
and/or weight are limited. 

In the subjective testing the voices on 'La 
Traviata' came through exceptionally well. 
However. the transients produced by the 
music in 'The Planets' was just a little too 
tough for the trackahility of the cartridge. 
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Distortion components of test record and cartridge. At tracked velocities 

of 19 and 24 cm/s at a pressure of 1.25 g: 10 dB div; 20 dBV full scale. 

1 

WOW AND FLUTTER 

FREQUENCY RESPONSES 20Hz-20kHz (See curves) Wow 0.06% peak to peak 

SPEED ACCURACY 0.01% Flutter 0.03% weighted R.M.S. 

SPEED RANGE 33 1/3 and 45RPM +9.9% 0.04% unweighted R.M.S. 

TONE ARM RESONANCE 9.0 Hz (see graph) peak +9 dB RUMBLE -61 dB weighted (Band Pass) 

(Re 5.42 cm/sec) 
TRACKABILITY (Using Shure Disc TTR 103 400 and 4000 Hz) 

SENSITIVITY Right Channel 0.94 mV/cm/sec 

Lett Channel 1.07 mV/cm/sec 

Ct1a14 
br t ln b. a.,s. a ., 

n us . 1 i' 1 
.. ,Y..,.... 

yW SO 

1111111111§111111111111111111111111111111 
111:41!!!!IwMnRIfflaliaNll®R ®IIIINII1ióstr 
MIRIIiIIIIIiM1111Wi!il11111i 
ITAIM1111IIiililq11ei111111119IN aZTe;gmLM!!!ea!lrnlw!!si11111lM 
1111iIi®ii81®®®ilislili 
WEI111It1®i®i111NI®O®®11iI1®i 
a_1111I!Iilllll®i®iI1111li 

4a. I lew.4 JL_ Sawa -30.1_w c 

MAW, w..nr Sc.. 
IM 

0, 1 

SOO Son IOM 
2we lew 

Revox B791 
The Revox B791 direct drive turntable is a 

completely different unit from the AIWA 
LX -70. It features a quartz -referenced, 
direct drive turntable incorporated in a 

relatively large enclosure with a very high, 
clear, hinged dust cover. This is required to 
provide clearance over the unusual linear 
tracking drive system. 

The base of the unit is solid and heavy; 
the system exudes a solid. expensive feeling 
which the AIWA unit does not impart. The 
front of the unit incorporates a sloping 
fascia with three switches and bezels on the 
left and three on the right. Two speed 
control buttons at the centre flanking a 

digital display are for record speed and 
percent deviation. 

The three switches on the left are the 
power ON/OFF switch and the other two 
are for selecting 33 rpm or 45 rpm. The 
three switches on the right are for cueing, 
forward and reverse. and raising and 
lowering the cartridge assembly. 

In the centre, the two slides on either side 
of the bezel allow you to adjust the record 
speed precisely up or down (by ±9.9%) and 
shows the exact speed deviation in percent 
relative to the 33.33 or 45 rpm speeds. 
These features are, however. far less 
important than the linear tracking 
mechanism and its associated features. 
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Unlike all of the other systems reviewed 
this assembly pivots on the outer edge, 
therefore the cartridge assembly does not 
require a conventional tone arm. The tone 
arm is a relatively small assembly with 
which the designers could theoretically 
achieve any performance and resonance 
that they may desire. It is interesting that 
they have chosen to use a special cartridge 
assembly, designed specifically for this 
application by Shure Brothers of the USA. 

Although the controls are generally 
simpler than those offered by the other 
linear tracking turntables, the electronics is 

still complex. Underneath the turntable 
cover is a large printed circuit board 
containing the complex electronic motor 
and turntable drive systems. This has been 
designed to provide very precise speed and 
drive characteristics; the pc board 
incorporates 31 integrated circuits. 26 
transistors and numerous diodes, rectifiers 
and display units. 

The turntable has a mass of 2. I kg and 
achieves excellent wow figures of 0.06% 
and a good weighted flutter of 0.03%. The 
rumble is low at -61 dB and The general 
turntable characteristics are excellent. 

It is undoubtedly the tone arm 
characteristics of this particular unit that are 
its forté. By discarding the conventional 
tone arm assembly, the designers have been 
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able to fully optimise the dynamic 
characteristics of the cartridge assembly 
which feature a 9 Hz tone arm resonance 
and an unusually broadband 'Q'. 

The breadth of this resonance 
characteristic is substantially assisted by the 
use of the brush assembly in front of the 
cartridge. This also further assists the user 
by removing some of the dust. 

The cartridge appears to be a special 
version of the V15 -IV and this provides a 
smooth frequency response which is 
essentially ±2 dB from 20 Hz to beyond 
20 kHz. 

The Bruel & Kjaer test record which we 
used for this phase of the testing is not flat 
at the top end of the range and thus the 
results are substantially better than indi- 
cated on the level recordings. 

The cartridge provides good trackability 
at recorded velocities of up to 24 cm/s, but 
fails to track perfectly at the highest level on 
the Shure TTR 103 test record. 

The subjective performance on both the 
'La Traviata' record and 'The Planets' 
record proved to be outstanding and I 

believe that most listeners would he just as 
inpressed as I was. 

The overall performance of the Revox 
B971 is excellent, although not markedly 
superior to the best conventional. pivoting 
tone arm record playing system. 
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SONY PS -X800 

WOW AND FLUTTER 

4 Res Hz a,e7Ho 

Distortion components of test record and cartridge. At tracked velocities 
of 24 and 30 cm's at a pressure of 2 g; 10 d&div; 20 dBV full scale. 

Wow 0.16% peak to peak 
FREQUENCY RESPONSES 20Hz-20kHz (See curves) 

Flutter 0.036% weighted R.M.S. 

0.057% unweighted R.M.S. SPEED ACCURACY Better than 0.01% 

RUMBLE ó2 dB weighted (Band Pass) 
SPEED RANGE 33 1/3 and 45RPM Not adjustable 

(Re 5.42 cm/sec) TONE ARM RESONANCE 12 Hz (see graph) peak . 1.5 dB 

SENSITIVITY Right Channel 1.27 mV/cm/sec T RACKA RI LITY (Using Shure Disc TTR 103 400 and 4000 Hz) 
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Sony PS -X800 
The Sony PS -X800 is a very attractive. if 
somewhat heavy, unit. The appearance of 
this unit is very different from the first two 
units in that it features a very large 
turntable with a heavy. diecast cabinet base 
and a high upturn at the rear. The high 
upturn incorporates the unusual parallel 
tricking tone arm assembly. 

The clear plastic cover hinges from the 
top edge of this upturn and in the 
well -travelled unit that we received, the lid 
would stay up only at its uppermost 
position. 

The controls located across the front of 
the unit consist of a power ON/OFF switch 
on the left-hand side and the arm transport 
controls of RAISE/LOWER. FORWARD 
and REVERSE and a FAST transport 
control in the middle. This design approach 
for the controls is sensible as it allows very 
fine adjustment or, alternatively. by 
pressing two of the controls, rapid transport 
at will. 

On the right-hand side of the panel is a 
small inset fascia through which the words 
LOCKED or the speed, 33 or 45. is 
displayed. This panel is not particularly well 
illuminated. You have to be standing 
directly over the unit in subdued lighting. 
to determine whether the speed is locked 
and to read what the speed is. On the 
right-hand side of this fascia is a small 
button which changes the turntable speed 
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and beside this a REPEAT button by which 
the full record sequence may be recycled. 

On the extreme right-hand side is a green 
START/STOP switch which, when 
activated. illuminates a bezel and raises the 
tone arm from its rest position, traverses it 
across to the turntable and lowers it onto 
the record. 

The tone arm, labelled a 'Biotracer auto 
zero balance', allows for stylus forces in the 
range 0.5-3 gni by means of a control knob 
placed near the front of the turntable. 

The tone arm runs on a' single. polished 
stainless steel rod located at the rear of the 
unit. The arm and its assembly arc relatively 
short and squat. It is a sqare section arm 
with a universal headshell coupling at its 
end. The unit was fitted with an XL30 
moving coil cartridge which gives a very 
smooth frequency response; effectively 
± I dB from 20 Hz to 17 kHz and only 3 dB 
down at 20 kHz. the cartridge tracked well 
at 30 cm per second on the Shure TTR103 
test record and it provided a performance 
which was generally better than the 
majority of the other cartridges reviewed. 

Unlike the other arms. this unit's tone 
arm resonance is low and relatively flat right 
across the full range of frequencies from 
5 Hz to 20 Hz. How they achieve this I 

don't know, but the results arc quitre 
satisfactory. The turntable has a slightly 
high figure for wow of 0.16%. and an 
acceptable flutter of 0.036%. 

These figures are most probably lower in 

>0a0 5000 .0000 10000 

I.aavr..r 

a new unit as the unit we received appeared 
to have been 'kicking around the world' 
before it got to us, and showed many signs 
of general abuse. The measured rumble was 
low at -62 dB and the main objective tests 
of the unit were excellent. 

The turntable rests on four large 
well -designed pneumatic and rubber shock 
mounts which seem to work better than 
those installed on any of the other units. 

'The Planets' played very well and came 
through the test with flying colours. 
However, the residual record warp in the 
'La Traviata record seemed to worry the 
tone arm assembly which did not track this 
particular redord as- well as most of the 
other linear tracking turntables. The 
performance on less warped records was 
excellent. Provided the records arc not 
badly warped this unit will perform very 
well. 

Technics SL -5 
The Technics SL -5 direct drive automatic 
turntable is an extremely neat unit with 
avant garde design features which will 
endear itself to many users. This is a small 
unit, even smaller than the AIWA LX -70. 

In typical Japanese fashion. this unit is 
'something yet again' when compared to 
any of the other units. It is a more 
economical unit, based on the design 
principles developed to such a high degree 
in the much more expensive SL -10 linear 
tracking turntable. 
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The first thing that catches your eye with 
this particular unit is the way that the linear 
tracking mechanism, together with tone 
arm assembly and cartridge are all attached 
to the lid of the unit. When the lid hinges up 
they hinge up with it. achieving what must 
he one of the smallest and neatest designs of 
record players (irrespective of type) on the 
market. 

The dimensions of the unit are so small 
(315 mm x 315 mm x 88 mm) that one must 
he impressed by the ingenuity of the 
designers who have put so much into such a 

small package. 
The lid of the unit, unlike the AIWA. is 

clear right across its front and incorporates 
a calibrated scale on its rear edge. The tone 
arm incorporates an illuminated bezel so as 
to clearly indicate the position of the 
cartridge. even though you may be unable 
to sec the cartridge below. 

The controls are placed on the front edge 
of the front panel; an ON/OFF switch is on 
the extreme right-hand side, a small 
REPEAT button is near the centre. a 

cueing control switch is adjacent and two 
large buttons are for START and inward 
movement. and STOP and outward 
movement on the right-hand side of the 
panel. These controls are sensible and 
ergonomically well conceived. 

The other controls are a single 
three -position switch inside the cover by 
which the 33 or 45 speeds are selected. 
There is also a stylus pressure control within 
the lid of the unit which allows for forces of 
1. 1.25 and 1.5 gram. 

The rear of the unit features a pair of 
coaxial sockets so that the signal lead may 
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AIWA LX -70 
Manufacturer: AIWA in Japan 
Distributor: AIWA (Aust) Pty Ltd, 14 

Gertrude St, Arncliffe NSW 
2205. (02)597-2388. 

REVOX B791 
Manufacturer: Studer Revox, Regesdorf, 

Switzerland 
Distributor: Syntec International, 53 

Victoria Ave, Chatswood NSW 
2067. (02)406-4700. 

SONY PS -X800 
Manufacturer: Hi-li audio division of Sony . 

Corp. in Japan 
Distributor: Sony, 33 Talavera Rd, North 

Ryde NSW 2113. 
(02)887.6666. 

TECHNICS SL -5 
Manufacturer: Matsushita Electric Trading 

Co, Osaka, Japan 
Distributor: National Panasonic (Aust) Pty 

Ltd, 95 Epping Rd, North 
Ryde NSW 2113. 
(02)887-5333. 

TOSHIBA SR-L7F 
Manufacturer: Toshiba Corp, Tokyo, Japan 
Distributor: Toshiba (Aust) Pty Ltd, Cnr 

Talavera and Alma Rds, North 
Ryde NSW 2113. 
(03)887-3322. 

YAMAHA PX-3 
Manufacturer: Yamaha Nippon Gakki Co Ltd, 

Hamamatsu, Japan 
Distributor: Rose Music, 28 Kent St, 

Belmore NSW 2142. 
(02) 750-8999. 
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be disconnected and replaced by a longer 
or shorter pair of leads as required, a fea- 
ture that some of the other manufacturers 
would do well to emulate. 

The cartridge is one of the new "P" 
mount units (plug-in) and can be replaced 
by units from other manufacturers. These 
include Audio Technica, Shure, Ortofon 
and others who have cartridges available for 
this particular headshell configuration. 

The wow on this unit is acceptable at 
0.022% and the flutter is relatively low at 
0.02%. The rumble is reasonably good at 
-61 dB while the tone arm resonance is 
only a trifle high at 13 Hz. The tone arm 
resonance 'O' is moderately sharp but quite 
acceptable. The frequency response of the 
cartridge is excellent and a credit to the 
designers as it is ± I dB from 30 Hz to 
20 kHz, with a 3 dB rise at 20 Hz. 

Regrettably, the cartridge trackability 
only allows it to track satisfactorily at 
velocities up to 19 cm per second. This robs 
it of the ability to faithfully track the best 
and most difficult of modern records which 
have velocities three times higher than these 
figures. 

Ergonomically, the Technics SL -5 must 
he one of the neatest, smallest and most 
attractive record players available 
anywhere. It is only because of poor 
cartridge trackability that it cannot be 
classified as a true all-rounder. 

The subjective evaluation of the SL -5 
exhibited an excellent performance with 'La 
Traviata'. However, it failed to achieve a 

superlative performance with 'The Planets' 
as the highest velocities on this record 
caused the cartridge to audibly mistrack. 
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Toshiba SR-L7F 
The Toshiba SR-L7F is another particularly 
good example of a fully automated linear 
tracking turntable. It is a trifle larger than 
either the AIWA LX -70 or the Technics 
SL -5, bit it resembles both of these units 
because of the materials from which the 
plastic cabinet has been moulded. 

The lid has a different two -tiered shape 
t which, instead of covering the whole of the 

plinth. is split five -sevenths of the way 
across the front. This provides a fixed plinth 
where the main controls and displays are 
located. The lid is emblazoned at the front 
with the letters L7F and is similar to the 
AIWA player as it incorporates a clear 
section through which the tone arm may he 
viewed. This clear section is carried through 

/ into the fixed sloping section which contains 
bezel lights to indicate the selection of the 
repeat function and also indicates the speed 
selected. 

On the fixed sloping edge on the 
right-hand side of the unit there are six large 
rectangular touch buttons. The upper pair 
arc for 33/45 rpm speed selection and 
REPEAT which allows the entire record to 
be replayed. The central pair provide the 
FORWARD and REVERSE cueing 
functions while the front pair provide 
START/STOP and CUEING of the tone 
arm. The only other control is a push -on 
STAND BY switch located on the very 
front edge of the plinth. 

The turntable automatically detects the 
size of the records by means of a very simple. 
but effective mechanical switch and 
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consequently sets the rotational speed 
accordingly. If the automatic selection 
function happens to be incorrect then all 
you have to do is touch the speed selector 
switch to correct the mistake. 

Under the plastic cover, which tilts up 
clear to the plinth. there is a simple tubular 
tone arm with a universal headshell 
assembly. This will accept a wide range of 
moving coil or moving magnet cartridges. 
The cartridge supplied is a Toshiba C -68M 
which is a normal issue with the turntable. 
however, it fails to optimise the dynamic 
characteristics or achieve the full 
performance that the turntable is capable of 
providing. 

The arm and cartridge are attached by 
means of a rugged, precision assembly 
incorporating a photoelectric detection 
system to determine the carriage advance 
requirements. This part of the system, as we 
observed with most of the units evaluated. 
is very effective; it certainly avoids most of 
the problems which plague the conventional 
pivoting tone arm. 

The short tone arm in this unit has a 
resonant frequency which is a little high at 
14 Hz: it would probably perform better 
with a slightly heavier cartridge. The tone 
arm resonance is moderately sharp with an 
acceptable 7 dB rise in response at the peak 
frequency. 

The turntable is a well machined 
diecasting. without user adjustment 
provided for the rotational speeds which 
were low by -0.5%. The turntable drive 
system is achieved by use of a direct drive 
using a de servo motor with adequate 
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torque; this produces a moderately high 
level of wow at 0.16% and a reasonable 
flutter performance of 0.05% (RMS 
weighted). 

The unit has a rumble figure of -64 dB 
which is very good and lower than any of 
the other units. 

The moving magnet cartridge type 
C -68M does not achieve a very good 
frequency linearity performance as its 
response is +3 dB high at 20 Hz, ±l dB 
from 30 Hz to 8 kHz and -3 dB from 
approximately 10 kHz to over 18 kHz. This 
frequency response differs substantially 
between left and right channels and 
indicates that either the parellel tracking is 
not as precise as it should be or that the 
frictional drag on the slide mechanism is too 
high. 

It is significant that the cartridge does not 
track particularly well and will only track to 
19 cm/s (the third highest velocity) on the 

.Shure TTRI03 test records. This is a shame 
as most of the other parameters are 
reasonably good and this desultory 
performance by the cartridge detracts from 
what would otherwise be a reasonable 
performance. 

Mechanically the Toshiba unit is solid 
and reliable. It is a joy to use but the 
cartridge performance detracts from the 
sparkling sound that this unit should be 
offering. 

During the subject evaluation with 'La 
Traviata' the performance was outstanding. 
However, with the highest velocities on 
'The Planets', which most certainly exceed 
40 cm/s, it failed to track faithfully'. 
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Yamaha PX-3 
The Yamaha PX-3 is the largest of the six 
units reviewed. This seems to typify one of 
Yamaha's design philosophies, designing 
units which are dramatically different to 
those of their competitors. 

The first thing that strikes you about this 
unit is the unusual shape of the clear acrylic 
lid. Instead of being rectangular and 
angular, as are most of the other units on 
the market, the lid of this unit follows the 
circular contour of the turntable over one 
section and incorporates a sloped angular 
profile over the rest of the front. 
Surprisingly, the cover incorporates a 

rectangular notched profile to clear the 
elevated platform at the rear of the plinth. 

The visual impression that this creates is 

of an expensive and complex form designed 
to cover the critical sections of the record 
player. This also frees the controls from the 
restriction created by the clear dust cover. 

The turntable is extremely heavy with a 

weight of 12 kg, even outdoing the Sony 
which weighed in at 11.6 kg. Its major 
attributes include the very clear and large 
controls on the leading edge of the plinth. 
On the left-hand side is a power ON/OFF 
switch and a record speed selector switch; 
this illuminates on one side or the other to 
indicate the selected speed. These LED 
speed indicators are matched on the 
right-hand side by an illuminated bezel to 
indicate that the speed has been 'locked' by 
the crystal -controlled circuitry. 

The turntable itself features a 1.6 kg 
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diecast turntable which is driven by a 

quartz, phase -locked loop, servo, direct 
drive system incorporating a four -phase, 
eight -pole, coreless dc Hall -effect motor. 
This is a pretty effective drive system and it 
achieves an excellent wow of 0.02% and an 
even better flutter of 0.015%. The rumble is 

-62 dB and so this turntable is right up with 
the best of the turntables available on the 
market. 

It is the tone arm design and presentation 
which is the 'piece de resistance'. This must 
be one of the most technically advanced 
tone arm support and drive systems 
available anywhere. The way Yamaha have 
executed it is unquestionably one of the 
most complex and advanced that 1 have 
seen. 

Yamaha's approach to this involves a 

massive slide assembly with a large and 
complex machined structure. This 
incorporates a photoelectric tracking error 
sensing system by Which the servo drive 
system detects tracking error angles created 
by the pivoting of the tone arm. These 
forces are created as a result of forces 
exerted by the two side walls of the 'V' 
groove in which the stylus is tracking. The 
net tracking error achieved by this system is 

claimed to be less than 0.15° and the tone 
arm smoothly and effectively traverses any 
record, provided the record is not damaged. 

The tone arm itself features a relatively 
short tubular structure with a tone arm 
resonance which we measured at 8 Hz, 
although the literature indicates that this 
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should have been at 12 Hz. The difference 
between our measurement and theirs must 
be attributed to an incorrect adjustment of 
either the counter weights or headshell 
weight and I believe I may have 
misinterpreted the instructions in the 
handbook. 

The cartridge provides a very smooth 
frequency response which is ±2 dB on one 
channel and ±1 dB on the other channel. 
The cartridge supplied with the unit was a 

Yamaha MC2000 moving coil cartridge 
which the manufacturer's literature claims 
has the lowest equivalent mass of any 
cartridge in the world. The weight was 
claimed to be 0.059 mg which is intended to 
convey the concept that the unit provides 
superior trackability. Our testing did not 
fully substantiate this claim as the cartridge 
did not perfectly track the highest level on 
the Shure TTRI03 test record. 

The cartridge uses a 30 µm seven -strand 
wire for its cantilever suspension and two 
types of rubber dampers for variable 
damping of the cartridge assembly. 

The subjective testing of the unit with 'La 
Traviata' and 'The Planets' revealed a 

particularly smooth performance which 
indicated that it was better than the 
objective test measurements showed. 

Like the Sony model, this unit features 
gold plated leads and exemplifies the 
advanced engineering approaches that need 
to he applied to linear tracking turntables; 
optimum performance is based on the 
design criteria. 
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Conclusion 
The subjective evaluation of the six record 
players was an extremely difficult task. The 
smallest units, the AIWA LX -70, Technics 
SL -5 arid the Toshiba SR-L7F, were in 
many respects the neatest to use. However, 
they each suffered from the choice of 
cartridge in which the low level of 
trackability impaired their ability to provide 
the highest performance which most 
purchasers would be looking for in a linear 
tracking turntable. Notwithstanding, these 
three units shine in terms of their compact 
size, and their cartridge performance 
disabilities are partially compensated for by 
user convenience and ergonomic design, 

Each of these three units exemplify some 
of the best features of Japanese innovative 
design, albeit in slightly different directions., 
The AIWA LX -70 provides some of the 
best features of the CD player for those 
people who are attracted by the advantages 
of a record player in which you can select 
the track you want to play. The design of 
the tone arm limits the dynamic 
performance and, in particular, trackability 
and in this unit a better cartridge would not 
necessarily enhance the quality of 
reproduction. 

By contrast, the Technics SL -5 is the best 
unit of the six when it comes to avoiding the 
scratching of your records, as when you lift 
the lid you also lift the tone arm. The price 
of this unit is also attractive and it can be 
easily improved by choosing a better 
cartridge than that supplied. 

The Toshiba SR-L7F is sensibly designed 
for shelf mounting and provides a striking 
appearance, excellent ergonomic design 
and reasonable technical performance. The 
tracking and trackability of this unit can also 
be readily enhanced by a better cartridge 
which would undoubtedly provide a much 
more exciting result. 

The Revox B79I is a particularly large' 
unit; its ergonomic features combined with 
cartridge trackability make it extremely 
attractive. Although the controls are simple 
their major attribute is their 'user friendly' 
layout, which is superior to that offered by 
all the other units. This particular unit 
tracks warped records better than any of the 
other units and consequently makes it a 

delight to use with old and badly warped 
records. 

The Sony PS -X800 is an impressive 
record player and on good or above average 
records performs admirably well. It failed to 
perform well on a badly warped record as 
the vertical dynamics of the tone arm are 
inferior to the horizontal dynamics. 
Consequently, the Sony player does not 
provide perfect tracking on badly warped 
records. However, I must admit that the 
test record that I use specifically for warp 
tests is one that very few self respecting 
buffs would keep in their collection; it falls 
outside the limit that most people would 
regard as acceptable (thus its use for this 
specific test). The trackability of the Sony 
cartridge is, however, reasonably good and 
this record player is a well engineered and 
well executed piece of equipment. 

The Yamaha PX-3 linear tracking 
turntable is an exciting piece of equipment, 
although its physical appearance is not as 
neat as some of the cheaper and smaller 
units. However, its technical performance is 
extremely good and it exemplifies the 
heights to which linear tracking turntables 
aspire. This particular unit tracks ordinary 
records very well, tracks warped records 
reasonably well and tracks difficult, high 
velocity content extremely well. It is very 
well engineered for what should be a long 
and trouble free life. It is also one of the 
most expensive of the units evaluated, so 
you tend to get what you pay for. 

My overall impression of linear tracking 
turntables is that properly executed, they 
require complex engineering far 
outweighing the complexity of the best 
pivoting tone arms. 

To achieve improvements in distortion 
and trackability requires superb engineering 
in the construction of their tone arm 
assemblies, for which the user must be 
prepared to pay. The cost of such 
engineering by and large outweighs the 
benefits when the final test results and 
improvements in performance are 
compared. 

Finally, to make a linear tracking tone 
arm work the way it, is intended to calls for 
skill and attention by the user which may 
not be achieved by simply following the 
manufacturer's instructions. With all our 
laboratory facilities we experienced 
problems and so it is reasonable to suppose 
that you might experience more. 

"...offer a performance bordering 
on the superlative." 

Louis Challis, ETI. 

This statement, made by one of Australia's highly respected 
hi -fl critics, ís no exception. 
The Danish JAMO Loudspeakers are acclaimed world wide. 
Their unique way to solve the problems which plague ordinary 
speakers have made JAMO one of Europe's best speakers 
today. 
No other speakers on the market feature all these benefits: 

- Patented CBR-system (Centre Bass Reflex) which 
eliminates cabinet resonances and decreases distortion 
to an absolute minimum. 

- Acoustically dead insert around tweeter and midrange 
ensures perfect stereo image. 

- Optimum phase linearity assured by slightly curved front 
-panel which position the drivers on axis. 

- Acoustic attenuators. 
- Electronic overload protection. 

If you are considering spending from 5400-S2000 on a pair of 
loudspeakers make sure that you arrange an audition of the 
incredible JAMO Professional loudspeakers. 

Please contact us for brochures, reviews and your nearest 
dealer. 

SCAN AUDIO PTY LTD 
P.O. Box 242, 
HAWTHORN. VIC. 3122. 
Phone (03) 819 5352 
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CBR -1304 
130 watt RMS 
$1095.00 incl. stands 



Where to o for Spectravideo? 
Sydney's largest stockis of VIC 20 and C64 utilities and software are proud to 
announce that a complete range for Spectravideo is now available ex -stock. 

The remarkable Spectravideo SV318 is packed 
with features with a comprehensive range of state- 
of-the-art software available $499' 

71.71;0111%.4 
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The Commodore 1541 Disk Drive. Uses 
standard 5% inch floppy disk and stores up 
to 170,000 characters of program or data 
information. Unit includes own 
microprocessor and memory system. $499" 

The Spectravideo SV328 is the 
computer for the small business that doesn't 
plan to stay that way. 
It offers so many features and advantages 
we couldn't start to mention them. Come in 
for a demonstration. $799' 
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The commodore 64 needs no 
introduction and are available ex -stock. 
$499" 

Commodore stocks include: 
Commodore 801 Printer S399" 
Commodore Printer/Plotter $299" 
Commodore Datasette $49.75' 
Commodore 1701 Colour Monitor $499' 

Programming Aids for C64 
Simons Basic $80.00' 
Hes Machine lang. Monitor S59.95' 
Ozi Sprite Generators (cassette) $19.95' 
Ozi Typing Tutor (cassette) $19.95" 
Ozi Typing Tutor (Disk) $24.95' 

Computer Education 
Gortek and the microchips $50.00' 
Introduction to Basic part one and two S40.00' 

Business Software for C64 
Easy Script (Disk) $100.00' 
Easy Mall (Disk) $80.00' 
Easy Spell (Disk) $80.00" 
Easy Cola Result (Cartridge) $319.00't 
The Filing Assistant (Disk) $144.00" 
Personal Finance Assistant (Disk) S119.00" 
Debtors 64 (Disk) $119.95' 
Creditors 64 (Disk) $119.95' 
General Ledger 64 (Disk) $119.95' 
Masterfile 64 Ozi (Disk) $39.95' 

C64/VIC 20 Game Cartridges 
Now available 
Super Lander $39.95 
Kickman $39.95 
Sea Wolf $39.95 
Bingo Math $39.95 
Radar Rat Race $39.95 
Clowns $39.95 
Visible Solar System $39.95 
Omega Race $39.95 
Music Machine $39.95 

These are just a few of our most popular progrmmes for Commodore 
Come in soon and see the complete range. You still have until Nov 
25th to enter Another Winning Spot Competition where you could 
win a Commodore 64. Entries available inystore. 

All prices listed are recommended retail, including sales tax, which 
is exempt in some business purchases. 

oinputer Spot 
Shop C4 MLC Centre, Martin Place Sydney Tele: 235297' 

IMAGpMAT 100 2Y 
Shop 35 Gallery Level Eastgate Centre, Bondi Junction 
Tel: 387 5208 



Computing Today 

COMPUTER SYSTEMS LEGALLY 
`GOODS', RULES JUDGE 

Buyers and sellers of computer systems will be affected by 
a judgment of major importance made by the Honour- 
able Mr Justice Rogers in the Supreme Court recently. 

Sales of computer systems 
comprising both hardware and 
software constitute `sales of 
goods' within the NSW Sales of 
Goods Act (1923), and the 
Commonwealth Trade Practices 
Act (1974), ruled Mr Justice 
Rogers. 

The judgement provides 
ammunition for dissatisfied users 
faced with suppliers disclaiming 
responsibility for a system's 
deficiencies. It should put an end 
to the practice of selling software 
(packaged with computers at 
least) before it is fully developed - and allowing early buyers to 
sort out the deficiencies. Such 
products must now be of 
`merchandisable quality'. 

The decision was part of an 
action brought by Toby 
Constructions Sales Pty Ltd 
versus Computer Bar Sales Pty 
Ltd. 

Toby Constructions purchased 
a computer system which 
included Executive Five 
accounting, stock control, 
payroll, and (Wordstar) word 
processing software from the 
Ward Computer Company Pty 
Ltd - a company which the 
plaintiff also claims never 
existed. 

It is claimed that the sale 
agreement included installation, 

maintenance, periodic updating, 
and staff training. The system is 

claimed to be deficient and the 
action is against three 
defendants in respect of losses 
alleged to have been suffered as 

a result. 
Two of the three defendants 

sued failed to appear and 
judgement has been signed 
against them for want of defense - with damages to be assessed. 

The third defendant is Kevin 
John Morrissey. Mr Morrissey is. 

cited as acting for himself only, 
or as an agent for the first 
defendant, and/or the second 
defendant and the Ward 
Computer Company. 

Counsel for Mr Morrissey 
claimed that the Deed of Sale did 
not provide for the sale of goods, 
but for work to be done, 
materials to be provided, and 
perhaps for the transfer of 
intellectual property. It was 
alternatively submitted that the 
agreement embodied in the deed 
was divisible and in so far as 

there was a sale of the software, 
and the claims concerned only 
the software, software not being 
'goods', the legislation did not 
apply. 

In his judgement dealing 
(solely) with part of the 
Amended Statement of Claim, 

Mr Justice Rogers said, "I conic 
to the conclusion that a sale of a 

computer system, comprising 
both hardware and software 
does constitute a sale of goods 
within the meaning of both the 
Commonwealth Act and the 
State legislation. There is a sale 
of tangible chattels, a transfer of 
identifiable physical 
property ..." 

Mr Justice Rogers went on to 
note that "It may be a debatable 
question whether or not the sale 
of computer software by itself is 
sufficient to constitute a sale of 
goods within the meaning of the 
legislation I am considering. 
However, I have no doubt that 
the sale of a system in toto is 
within the legislation ..." 

Commenting upon whether 
software alone constituted 
`goods', Mr Justice Rogers said, 
"I do not wish it to be thought 
that I am of the view that 
software by itself may not be 
'goods' ... the questions arising 
here are of considerable 
importance to the computer 
industry, and I think it is 
appropriate that those who 
attend to matters of law reform 
should consider whether or not 
legislative action is required to 
ensure the matter is put beyond 
argument." 

The balance of the action was 
remitted to the District Court. 
Costs for the plaintiff were 
awarded against Mr Morrissey. 

IBM PC TO BE MADE HERE 
IBM Australia is expected to 

give a $100 million -plus boost 
to local hardware and software 
manufacturing over the next five 
years. 

Planned projects include: the 
manufacture of the IBM Per- 
sonal Computer at Wangaratta, 
Victoria for export to New Zea- 
land and South -East Asia, 
sourcing Australian -made com- 
ponents for other IBM equip- 
ment in addition to the PC; 
establishment of a Software 
Development Support Centre 
(SDSC) in Sydney to promote 
Australian software and the 
transfer of production of PC 

software and documentation to 
Australia early next year. 

The software centre will 
acquire software from local 
industry, encourage Australian 
software companies to develop 
products for marketing overseas 
and handle contracts awarded 
by the internal development 
division of the US parent 
company and other IBM subsid- 
iaries to Australian software 
companies. 

Mr Finn said, "IBM's plans 
for the SDSC fall in line with 
recent government encourage- 
ment of selected high tech- 
nology industries. The largest of 

the sunrise industries clarified in 
the Espie report was the soft- 
ware industry." 

In announcing the move, IBM 
Australia's managing director 
Mr Brian Finn predicted that the 
various projects would create 
more than 200 jobs over the next 
five years. 

The manufacture of IBM PCs 
will begin at the Wangaratta 
plant by July 1984. The assem- 
bly of IBM Selectric typewriters 
at the plant will be phased out. 
The plant will become only the 
third in the world for manufac- 
ture of IBM PCs. 

DICK 
THROWS 
DOWN 
CHALLENGE 
TO IBM 

At a time when the top end of 
the personal computer mar- 

ket is somewhat saturated, it's a 
bold move to release yet another 
new model on to the Australian 
market. 

Dick Smith Electronics has 
done just that with their latest 
entry to the computer stakes: 
the Dick Smith Challenger. 

Dick Smith Electronics has 
been down a similar road a few 
years ago with the release of the 
System 80. That computer was 
made software compatible with 
the then acknowledged market 
leader, but sold for hundreds of 
dollars less. 

The Dick Smith Challenger 
has been designed using exactly 
the same philosophy. A 16 -bit 
machine, it is software compat- 
ible with all known programs for 
the IBM Personal Computer. 
IBM PC plug-in hardware is also 
compatible with the Dick Smith 
Challenger (even the keyboard). 

The Dick Smith Challenger 
sells for less than half the price 
of a similarly configured IBM 
PC. A really usable IBM system 
costs around $7000 but the 
equivalent Challenger sells for 
$2990. 

The expanded Challenger 
comes with over a thousand dol- 
lar's worth of business software 
included for no extra charge: 
famous Wordstar, Calcstar and 
mailmerge. They're the type of 
programs every business user 
needs (some may need not other 
software at all). The basic Chal- 
lenger costs $995. 

The Challenger is fully backed 
up by Dick Smith's technical and 
service centres. For further 
information, contact Dick Smith 
Electronics. (02)888-3200. 
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Computing Today NEWS 
EPROM -BASED MICROBEE. 
TOOLKIT' 

Hobart electronics company, 
High -Tech Tasmania, has 

released a new Micobee soft- 
ware package in EPROM 
(Erasable Programmable Read - 
Only Memory). The 4K package 
containing eleven programs was 
written by Tom Moffat, a soft- 
ware author well known to 
Microbee users. 

Although any of the programs 
can be called from BASIC, most 
of the package has been directed 
at machine code programmers. 
Included is a debugging routine 
that freezes a program in mid - 
run and displays the contents of 
all the Z80's registers. 

There's also a memory dump 
facility that provides a hexideci- 
mal listing of any memory area, 
to both the screen and a printer. 

A program called "BAS - 
CON" provides on -screen con- 
versions among the decimal, 
hexidecimal, and binary number 
bases, a task that's usually done 
from tables in a book. 

The largest program in the 
package, occupying just under 
half the EPROM, is a disassem- 
bies that converts pure machine 
code into human -readable 
assembly language. It can also 
display the meaning of ASCII - 
coded data sections of a 

program. 
The disassembler allows a 

user to study the workings of 
any machine language program, 
including the latest high-speed 
games. 

And for the ultimate games 
study, a program called 

"SCRDMP" when called from 
within a program, provides an 
exact copy of the Microbee's 
screen to a C-ITOH printer, 
graphics and all. 

For those who use the Micro - 
bee's editor/assembler as a word 
processor, there are some pro- 
grams to make the task easier. 

MANU sends control codes to 
a C-ITOH printer to set it up in 
manuscript format ... big left 
margin, and double spacing. 

WORDS provides a count of 
the words written into the 
EDASM's primary file. There's 
also a program to initialize the 
Microbee for use with a parallel 
printer. The Microbee does not 
do this itself except under 
BASIC. 

Finally, three general use pro- 
grams represent a "best of Tom 
Moffat" collection: The highly 
popular radioteletype decoding 
program, the facsimile "picture 
plucker" program, and the 
Microbee audio frequency 
counter. 

The memory for the eleven 
programs, presented individual- 
ly, would run to much more than 
4K. The space saving is achieved 
by sharing subroutines among 
several programs. The package 
is available in a type 2532 
EPROM for both the standard 
(2 MHz clock) Microbee, and 
the IC model (3.375 MHz 
clock). The cost, including post- 
age and full instructions, is 

$50.00. Inquiries to High -Tech 
Tasmania, 39 Pillinger Drive, 
Fern Tree, Tasmania 7101. 

PRO -LOG'S 32K 
RAM BUFFER 

A32K x 8 RAM buffer mem- 
ory has been added to Pro - 

Log Australia's M980 and 
M910A PROM programmer 
control units. The Melbourne - 
based company has also an- 
nounced that a 64K x 8 option 
will be offered when RAMS 
become available from memory - 
device vendors. 

According to Pro -Log, the 
new option makes the M980 and 
M910A the only PROM pro- 
grammers on the market to 
provide 32K memory support 
using CMOS battery -backed 

RAM devices. 
Existing M980 and M910A 

control units with 8K x 8 or 16K 
x 8 RAM buffer memory 
configurations can be upgraded 
to the new 32K option. 

In addition to PROM pro- 
grammers, Pro -Log manufac- 
tures and markets microproces- 
sor cards and systems based on 
the STD bass concept. 

For more details, contact 
Pro -Log Australia, 69 Can- 
terbury Road, East 
Camberwell Vic. 3126. 
(03)836-3533. 
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QUME TERMINALS 
nderson Digital Equipment 
(ADE) is stocking a line of 

CRT terminals from Qume, a 

division of ITT. 
Qume terminals boast such 

features as a menu set-up mode 
instead of DIP switches, a 25th 
status line, sculptured keys con- 
toured to fit the fingers, high 
resolution 7 x 9 character format 
with descenders for superior 
readability and separate pro- 
grammable function keys. 

ADE also offers a complete 
set of line drawing characters so 

the user can create charts, 
graphs and forms. 

The QVT 102 terminal com- 
bines simplicity with quality. 
This unit has all the standard 
Qume features in an 80 -column 
12" display. 

The QVT 108 is a high power, 
low price terminal with 22 pro- 
grammable function keys for 
power and flexibility. For fur- 
ther information, contact ADE, 
14 Whiteside Road, Clayton Vic. 
3168. (03)544-3444. 

MEGS GINGERS UP 
BIRTHDAY CELEBRATIONS 

Australia's oldest personal 
computer club - the Micro- 

computer Enthusiasts' Group of 
Sydney (MEGS) celebrates its 
7th birthday in January. 

Formed in 1977 the objective 
of the club was (and still is) to 
provide a meeting place where 
microcomputer enthusiasts and 
beginners can get together and 
discuss all sort of problems 
about hardware, software or 
whatever, and to pass infor- 
mation on to other members. 

Members of MEGS include 
engineers, technicians, hard- 
ware and software experts, sales 
personnel and everyone from 
students to retired people hav- 
ing computers as a hobby. 

MEGS is an 'all -systems' club 
with most types of computers 
being represented including 

Apple, Commodore, MicroBee 
and homebrew equipment. 

MEGS has moved from its 
original meetings at the WIA 
Hall at St Leonards following 
sale of the building, and now 
meets in the hall at the rear of St 
Andrew's Presbyterian Church, 
37 Anderson Street, Chats - 
wood, on the third Monday of 
each month, commencing 7pm. 

Club membership fees have 
been held at the 1977 level of 
$15 per year. MEGS also has a 

new mailing address; P.O. Box 
1309. Chatswood NSW 2067. 

For further information con- 
tact the publicity officer Jim 
Hooke on (02)419-2568 or the 
president, John Whitlock on 
(02)628-1142 between 7 and 
9 pm, or by coming along to any 
meeting, preferably the next! 
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INVENTING 

THE STD BUS 

HAS GIVEN 

PRO -LOG 

A LOT TO 

ANSWER 

FOR... 

And in the great Pro -Log tradition, 
they're practical, engineering -type 

answers. 
STD Bus is for real -world projects like 

automation of manufacturing 
processes production control 
systems data acquisition 

microprocessor design and 
test equipment. 

WHY IS STD BUS AN INDUSTRY 
STANDARD? 
STD Bus has become the standard 
throughout a wide variety of industries 
(including education) because it has 

proved to be: O simple reliable 
O flexible compact size highly 
modular inexpensive. Also because 
it has a well-defined Bus structure, 
and because it can be sourced from 
over 100 independent manufacturers 
from the USA, plus some excellent 
Australian manufacturers. 

SO WE'VE 

KEPT THE 

ANSWERS 

COMING! 

Oci 
PRO -LOG 
(AUSTRALIA) PTY. LTD. 

PRO- LOG (Aus ralia) Pty. Ltd. P.O. Box 1, Canterburry. 126. 

Phone (03)8363533orStD FREE on(008)338020. 

IT'S ALL PART OF THE PRO -LOG 
APPROACH: 

LIKE NO SECRETS. That's right, 
when you buy our products you can do 
with them what you will. We'll even 

supply the source code on our software 
if you want it - including any driver 
routines for the board. Buy more than 

$250 worth of any one board and you 

get the manufacturing rights to that 
board free of charge. 

LIKE THOROUGH 
DOCUMENTATION. We're absolutely 
fanatical about completely 
comprehensive documentation 
and when you buy our equipment, 
that documentation's yours! 

LIKE DOWN-TO-EARTH 
PRACTICALITY. So engineers and 
technicians can design from board 
level, boosting productivity by 
implementing solutions much 
more quickly. 

LIKE INSISTENCE ON QUALITY 
AND RELIABILITY. Just take a look 
at the range and capabilities of our 
products and then look at our client 
list. Our commitment to doing things 
thoroughly, really does work! 

AND NOW THERE'S SERVICE 
ACROSS AUSTRALIA! We promise 
7 day delivery of 90% of our product 
range. And all our products are 
covered by a 2 year limited parts 
and labour warranty. 
We have representatives and 
distributors around Australia to help 
you with equipment selection and 
engineering advice. 
We also hold seminars and courses, 

and can supply you with 
superb literature 
on our products 
and systems. 

ANY QUESTIONS? 
In the first instance, contact: Mr Mike 
Nash, Pro -Log (Australia) Pty. Ltd., 
69 Canterbury Road, East Camberwell, 
3126. Phone (03)8363533 or 
STD FREE (008)338020. 

PRODUCTS INCLUDE: 
Z80 and Z80A Processor Cards 
8085A, 6800 and 6809 Processor 

Cards El Memory Cards Digital 
I/O Cards Industrial I/O Cards 

Peripheral Interface Cards 
Miscellaneous Cards CMOS STD 

Cards Card Racks STD Packaging 
O STD Development Systems. 

ITo: PRO -LOG (Australia) Pty. Ltd., P.O. Box 1, Canterbury, Vic. 3126. 

I Please send me more information on 

Name - 

Position _ 

LAddress 

Company 
_ Postcode _ Phone 

- J 
LEXICON Eli NOV'83 2067 



Computing Today NEWS 

CHIP -8 LANGUAGE 
FOR THE MICROBEE 

reamcards, the Melbourne - 
based software producer, 

expects to release the Chip -8 lan- 
guage in EPROM for the 16-32K 
Microbee before the end of the 
year. 

Chip -8 is a language devised 
by RCA for its low-cost VIP 
computer systems and used in 
such machines as the VP -111 
(from RCA), the US -produced 
ELF series and ETI's popular 
ET1-660 Learner's Micro. 

It is a simple language, ideal 
for beginners, using a small set of 
'mnemonic' style instructions 
that are easy to learn and use. A 
huge range of software has been 
produced for the machines avail- 
able and a software column for 
the ETI-660 project has been 
running for two years in ETI. 

Dreamcards' Chip -8 for the 
Microbee gives 'Bee owners in- 
stant access to another large soft- 
ware base for which many fasci- 
nating and exciting programs 
have been produced. (Just look 
back through the '660 Software 
columns in ETI!) 

It comes in a 4K EPROM, 
containing an interpreter/coder 
which can be inserted in the 
'Bee's Network ROM space. It 
can also be custom -loaded into 

other locations, if so desired. A 
detailed book on the Chip -8 lan- 
guage is included. 

Dreamcards says the inter- 
preter is fully compatible with 
earlier Chip -8 dialects. In addi- 
tion, a number of extensions 
have been included, giving addi- 
tional instructions which provide 
such things as full addressing 
capability over 64K, high -resolu- 
tion graphics, standard alpha- 
numeric characters (64 x 16), 
mixing of alphanumerics and hi- 
res with standard Chip -8 graph- 
ics, software sound -effects 
generator. joystick instructions, 
execution rate control (to speed 
up or slow down program execu- 
tion), half -or full -tone cursor for 
standard graphics and a full-size 
screen display. 

The interpreter is of the 
'threaded' variety and is claimed 
to run four to five times faster 
than earlier Chip -8 dialects. The 
encoder/decoder converts the 
Chip -8 code to BASIC REM 
statements and back again. 
Chip -8 can be run from or mixed 
with BASIC to get the best of 
both languages. 

Further details from Dream - 
cards, 8 Highland Court, North 
Eltham Vic. 3095. 

HEAD -CLEANING KITS 
FOR DISK DRIVES 

The Allsop 3 computer disk - 
drive head -cleaning kits are 

for 51/4" and 8' disk drives using 
ANSI compatible media dis- 
kettes. 

The cleaning disk will remove 
deposits and negate static charge 
that can affect 'read' and 'write' 
functions, claims Allsop. 

These kits can be used on sin- 
gle- or double -sided drives and 
contain two cleaning disks and a 
bottle of cleaning solution. Each 
disk can he used for 13 cleanings. 
providing up to 26 cleanings per 
kit. 

Many computer owners don't 
realise that the drive heads 
should be cleaned regularly. It is 
recommended that drive heads 
should be cleaned every 40 
operational hours, which implies 
that a heavily used drive would 
be cleaned once a week. There- 

fore, one Allsop kit will clean 
one drive for six months. 

The cleaning process is based 
on the use of a porous, non-abra- 
sive cleaning disk and a proprie- 
tary cleaning solution. The solu- 
tion is applied to approximately 
40% of the cleaning disk. As the 
disk rotates against the heads, 
the wet/dry cleaning process re- 
moves contaminants and buffs 
the surface of the heads. 

These kits are recommended 
by major hardware manufactur- 
ers and it is claimed that the 
cleaning solution and the ma- 
terial used for the cleaning disk is 
completely safe in all drives. 

More information about these 
drive -head cleaners can be ob- 
tained from Allsop Fidelity Ac- 
cessories, P.O. Box 246, Double 
Bay NSW 2028. (02)357-2022. 
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SPHERE SET TO SPEAR 
TERMINAL MARKET 
A new low-cost terminal, the 

Sphere CCT-100, for use 
with computer systems requiring 
an RS232C terminal, is available 
through Paris Radio Elec- 
tronics. 

Features include a low -glare 
30 cm green phosphor monitor 
displaying 80 x 24 lines of text, a 

high -quality detachable key- 
board and selectable baud rates 
from 75 to 19 200 bits per 
second. 

In addition to its own range of 
editing and data transmission 
functions, the CCT-100 can also 
emulate three of the most com- 
monly used terminal configura- 

tions, the Hazeltine 1500, Lear - 
Siegler ADM -3A and the 
ÁDDS Viewpoint. 

A sound generator is also pro- 
vided, responding to the ASCII 
BEL (decimal 7) code and self - 
test code which is entered when 
the terminal is first switched on. 
This reports errors in the termi- 
nal's RAM, ROM, serial inter- 
face and keyboard. 

The CCT-100 is price around 
$799, plus tax. For further infor- 
mation, contact Paris Radio 
Electronics, P.O. Box 380, 
Darlinghutst NSW 2010. 
(02)344-9111. 

LITTLE FLEX BOARD 
Flex Electronics has released 
their model FMD-09 'Little 

Flex Board' single board micro- 
computer. capable of running an 
'off -the -shelf version of FLEX9 
DOS. 

The board has a 6809 micro- 
processor, WD2797 disk con- 
troller to handle up to four 5" 
floppy disks as standard (capa- 
ble of double or single density 
operation), two RS232 ports, 
56K of dynamic RAM and 4K of 
ROM with resident monitor and 
bootstrap routine. 

The board measures 185 mm 
x 118 mm and enables users to 
construct a small but powerful 

FLEX9 computer system. 
Most applications software 

available to run under FLEX9 
will run on the board with little 
or no patches to be made to the 
code. Several commonly used 
programs have been run on the 
board with performance and 
speed the manufacturers claim is 
comparable to other systems 
available. 

The Little Flex Board is 
Australian -designed and made. 
For further information contact 
Flex Electronics, 14 Doonkuna 
Avenue, Camberwell Vic 3124. 
(03)830-1668. 
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MOVE FOR 
LOGIC SHOP 

ne of Victoria's oldest com- 
puter outlets, The Logic 

Shop, has moved into the heart 
of Melbourne and the central 
business district. 

New owner and managing 
director, Tom Zagon, said not 
only will The Logic Shop have 
an ideal location at 97 Franklin 
Street, but it will also have a 
new business policy - total 

. computer solutions for hobby- 
ists, small business and white- 
collar professionals. 

Apple IIe, Apple III, Tele - 
Video and BBC personal com- 
puters are available from The 
Logic Shop, along with the 
NorthStar Advantage small- 
business computer. A full range 
of printers and peripherals are 
also available. 

For more information, con- 
tact The Logic Shop, 97 
Franklin Street, Melbourne 
Vic. 3000. (03)348-1488. 
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DATA GENERAL DESKTOPS 
Data General has announced 
the first four models of a 

new family of professional desk- 
top computer systems. 

The new computer systems 
provide a unique bridge for 
users as they range from a small 
diskette -based entry level sys- 
tem to a large 30 megabyte disk 
system, believed to be the larg- 
est available, according to Data 
'General. 

Data General's new Desktop 
Generation models 10 and 10SP 
computers run most of the popu- 
lar 'off -the -shelf software 
packages and Data General's 
own software, too. 

Models 20 and 30 are more 
powerful systems designed to 

: r !` {: 
.' _ , - 

32K PRIN_ - 
188 PRINTE S B(/FFFR 

FOR MX 
88, 82, 

IMAGINE BEING ABLE TO SEND 32K TO YOUR PRINTER IN 
SECONDS AND LEAVING THE CPU FREE TO GET ON WITH 
WHAT IT SHOULD BE DOING. 

PB-32 BUFFER INSTALLS DIRECTLY INTO EPSON 
MX80, 82, 100 COST: $144.00 
PB-32X CAN BE USED WITH MOST CENTRONICS 
INTERFACE PRINTERS COST: $160.00 
PB-64X GIVES 64K BUFFER COST:$300.00 

Packing & postage 
add $5.00 extra 

ALFATRON PTV. LTD. 

INDUSTRIAL 
ELECTRONICS 
1761 Ferntree Gully Rd., 
Ferntree Gully, Vic. 3156 
Ph: 758 9000 

run the full range of technical 
and commercial languages and 
operating systems, such as AOS, 
RDOS, COBOL and others. 

Prices start at $4500 for an 
entry-level system comprising a 
processor, 128K of memory, 
380K of diskette storage and a 
display. 

The top of the range is priced 
around $17 500 for a four - 
terminal system with 1.5M of 
main memory, a 736K diskette 
system and 30M of Winchester 
type disk storage. 

For further information, con- 
tact Data General Australia, 32 
Ellingworth Parade, Box Hill 
Vic. 3128. (03)831-3234. 

COMPUTER 
TECHNICS 

Computer Technics stocks a 

wide range of computer - 
related equipment, including the 
ETI light pen and radio teletype 
decoder. 

This light pen for the Micro - 
bee works in the low -resolution 
graphics mode and connects di- 
rectly to the I/O port. The kit 
comes fully documented with 
software examples and costs 
$24.50. including p&p. A built- 
up 'Optiwand' light pen for the 
VIC-20 and the Commodore -64 
is available for $39.95. 

The radio teletype decoder 
displays RTTY encoded mes- 
sages on your monitor. The kit 
includes a DBI5 plug and back - 
shell for connection to the Mi- 
crobee and costs $24.50, includ- 
ing p&p. 

Computer Technics are now 
located at a new address, 123 
Clarence Street (G.P.O. Box 
4936) Sydney NSW 2000. (02) 
29-7244. 

FLEX 9 Single Board Computer 
, 

Ar 

E -, .,,3 
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fy 

"LITTLE FLEX BOARD" 
* 6809 Microprocessor 
* 2 serial ports 
* EPROM with monitor & boot 

* WD2797 disk controller 
* 64K DRAM 
* Runs 'off the shelf' FLEX9 

* * Australian made * * 
The FMD-09 "Little Flex Board" is manufactured in Australia by Flex Electronics. The 
board is a single board computer measuring 185mm x 118mm, capable of running a 
standard version of FLEX9The board contains two RS -232 ports, normally 
dedicated to VDU and Printer. A Western Digital floppy disk controller WD2797 Is 

used to control 5" disk drives, single or double density, 64K of dynamic RAM Is 

supplied. The ROM socket contains a 2732 with resident monitor and FLEX9 

bootstrap routine. 

Bare board only Complete kit Complete board A&T 
FMD-09-B FMD-09-K FMD-09-A 

$93 $396 $598 

Add 20% where soles tax applicable. 
Delivery 56.50 overnight courier. 
FLEX9 Is Trode Mark of TSC. 

Bankcard Welcome 

LE 
Lecrxoxt 

TECHNICAL 
SERVICES 

P.O. Box 75 Camberwell 3124 
132 Burwood Hwy Burwood Vic, 
1031288-4411. 
N.S.W.-Microbits 1021 89 3145 
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Cat D-2940 

11111y r " 
All new, All to , All powerful . 

Computer Aided Transceiver 

FT 757 GX 
Wow ! What a transceiver. Everything you could EVER want ... and then some! 
Even before its release, Yaesu have over 5000 on back order: that's just from 
the brochure! 

It's the absolute latest state-of-the-art in design - in fact, its CAD/CAM 
(computer aided design, computer aided manufacture) ensures unbelievable 
standards of reliability. 

LOOK 
AT THESE 

FEATURES: 

:eore 
buying 

elsewhere 
check the 
Dick Smith 
`Invisible 
Extras' 

All mode- including FM with no optional extras 
All HF bands from 160 to 10m including 
WARC 
General Coverage Receive -500 to 29.999MHz 
Computer Aided - use with your micro for 
external control 
Full 100W PEP/DC at 100% duty cycle 
Tiny 238 x 93 x 238mm (smaller than some 2m 
rigs!) 

NOT $1399 AS.RUMOURED .. . 

$ ° ONLY 599900 

1°A);t5611 
l°11504/1 5 ! 

° 1/Z 

FP 757 GX 
SWITCH MODE SUPPLY 
Neat! Fits under your FT 757 and 
you'd hardly notice it was there! 
Designed just for the FT757, 
makes your base station really 
look the part. 240V input. 
Cat D-2941 

5299°° 
FC 757 AT 
Antenna Coupler 
The very latest auto coupler for your 757. 
Great for mobile & contest use - you can 
almost work into a piece of wet string! 
Cat D-2942 

$399°° 
FIF 232 C 

RS -232C Interface 
Run your transceiver via your 
micro. Allows external control of 
VFO, memory functions, etc. 
4800 Baud - so it's fast! 
Cat D-2943 $9900 Due in stock 

next month! 

We honour Yaesu's 12 month guarantee: beware of others who may only 
offer you a 90 day warranty! * We have the largest service centre to back that guaranteelf anything does 
go wrong with your Yaesu, we can fix it fastest! 

*Dick Smith Electronics: Australia's largest supplier and Yaesu factory 
approved distributor and service centre. 
Dick Smith Electronics have over 40 stores throughout Australia (with F more to come!) plus over 200 approved re -sellers. You're never far from 
friendly help and service! 

All available from most Dick Smith Electronics stores... 



t AN YE SEA of a 
Home Brew' 

UHF Transceiver 
Remember the good old days' of amateur radio? 
When an amateur built his own gear and was so 
proud of it! Sadly those days passed! With incredible 
advances in technology, it became economically and 
technically impossible to compete with commercially 
built equipment. NOW home brewing is here again! 
And what's more with the all new Dick Smith UHF 
Explorer, you'll end up with a transceiver less than 
the cost of a commercial unit -and not just as good - 
better! YES! A completely up-to-the-minute design 
featuring phase locked -loop frequency synthesis. 

.tr. 

Exclusive '*e- - 

. to Dick Smith .- . 

Electronics 
. i 
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Cat K-6300. 

SPECIFICATIONS: 
Freq. Coy. 438.025 - 439.000MHz in 

25kHz steps. 
No. of Channels 40 
Mode of Operation FM 
Supply 13.8v OC. Receiver 340mA 

with full audio output and alt 
options. Transmitter 2A more 
(5 watt output). 

Receiver Dual Conversion Superhet 
Sensitivity 0.4uV for 20dB quieting 
Selectivity +/-7.5kHz - 6d9 

+/-15kHz - 60dB 
Adj. Chan. Re¡ect Better than 80dB 
Transmitter 
Power Output 5W (typical) 
Deviation +/-5kHz 
Spurious Emissions Better than -60dB 

OPTIONS AVAILABLE 
Upgrade Kit (Cat K-6302) 
(Repe ter, S meter, additional xtat filter 8 new front 
panel). 

ONLY $24.50 

UHF Antenna 
Kit 

I1Just for your UHF transceiver. Includes 
deluxe gutter gripper base, UHF co -ax 
and whip with cutting details. Also 

uitable for UHF CB 
Cat D-4014 S -,-- 50 

YAESU 

!'T-7Q8R Superb hand-helransceiver for hose people constantly on 
the got Covers full 438-439MHz band in 25kHz steps, with 
simplex AND standard 5MHz repeater split. 
Look at these features: and it's only 

10 memories Low 720g 
weight Switchable 200 1d $399 
1W outp i battery (and 
charger!) and rubber duckie 
whip are included! 
Cat 0-2930 

t 
tt 

ECONOMY DIRECTLY IMPORTED 
THAT'S 

ALL MODE DICK SMITH SS105S 
. ?---r.r H nTRANSCEIVER 

Last 11 

band HF transceiver now reduced to 
clear - and look at the incredible specs. 
Where else could you get a transceiver 
of this type for under $500? And with 
optional pcb, it will even do FM (great 
for 10m and for transverting!). - Quick - before they all disappear! 

WAS 5549 

AMAZING VALUE 499 _ Cat D-2900 ONLY 

ACCESSORIES FOR THE SS1O5S 
Noise Blanker 
That really works! Minimise most types 
of pulse noise. Highly recommended 
for maximum transceiver capability. 

829"Cat D-2901 
FM receive IF unit 
FM receive circuit to convert 9MHz to 
455kHz and amplify and detect signals; a 95 
equipped with a built-in squelch circuit. 59 
Cat D-2902 
FM transmit IF unit 
IF circuit for FM transmit, consisting of $ 95 
a modulation circuit & IF amplifier. 
Cat D-2903 

ouC ° h e`d y Pat 
Phone \( 
~MO 111.1.11.1, 

¡ // ( ' . .1 

7 / 
r1 

25 kHz monitor 
Plug-in pcb to give 25kHz for 
accurate calibration. 
Cat 0-2904 $3495 

100W Linear Amp 
100W Linear Amplifier. For 
when you've got that big ticket! 
Work the world - and more 
(more?) Cat D-2905 3249 

Phone patching is legal from November 
1st! Build your own phone patch and save 
a fortune ... very simple kit, suits most 
transceivers. Compare our price from 
built-up units! 

Cot K-3054 $ 950 
Not Telecom Permitted 

t1. 

t . 1 

l\'/l% DICK SMITH 
Ü HAM SHACK! 

Dick Smith Ham Shacks are located in the Dick Smith Stores listed 
below. You'll find a licensed amateur at each Shack. 

Sydney 125 York St 267 9111 Sydney 6 Bridge St 27 5051 
Gore Hill 162 Pacific Hwy 439 5311 North Ryde Lane Cove & 

Waterloo Rds 88 3855 Gosford 315 Mann St 25 0235 Melbourne 
399 Lonsdale St 67 9834 Richmond Bridge Rd 428 1614 
Springvale Springvale & Dandenong Rds 547 0522 Brisbane: 
Buranda 166 Logan Rd 391 6233 Townsville Ingham Rd &Cowley 
St West End 72 5722 Toowoomba Bowen & Ruthven Sts 38 4300 

Adelaide Wright & Market Sts 212 1962 Perth William St & 

Robinson Ave 328 6944 Cannington Wharf St & Albany Hwy 
451 8666 Hobart 25 Barrack St 31 0800 /ac2r/o7i 

u,mcome here 
1.= 

DICK SMITH Electronics See Page 101 foraddress 

details 

WHY NOT USE HFC FINANCE - 
It's so easy to balance you 

Xmas budget 
No repayments until March 
1954 (APPtoved a0PkCants 

only) 
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Proportional analogue 
joystick for the Microbee 
The joy of a joystick! A twiddle of the fingers as your 
spaceship races through the cosmos, zapping space invaders 
and other various baddies with searing photon torpedoes. Or 
a tank on a battlefield, dodging the mines. Or your Tiger Moth 
bucks through the turbulance as your skilful fingers guide it 
gently towards a landing. Fasten your seatbelts, folks, 
because with this latest ETI project, you'll be joining the fun. 

1 

Geoff 
Nicholls 

0 

MOST COMPUTERS offer joysticks as 
options. And most of them aren't as 
snazzy as this one. Your average home 
computer joystick, or games controller, is 
nothing more than four switches, actuated 
by a central handle. Leaning the handle 
one way or another actuates the 
appropriate switch, which tells the 
computer to drive a dot or other shape 
across the screen in the direction given. 
Some computers allow two switches to 
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Tom Moffat 

operate at once; that is, if you lean the 
handle 45 degrees from North. the North 
and East switches will operate together, 
moving the dot from lower left to upper 
right. 

This arrangement is quite OK for many 
applications, but you can only move at 
one speed, in only eight different 
directions. Now, consider the true 
analogue joystick. On the outside it looks 
the same ... a vertical handle that can be 
moved around. BUT ... when you move 
the stick say 24 degrees from North. the 
dot will follow exactly. If you move 
quickly the dot moves quickly. If you 
move the stick slowly the dot just creeps 
along, and it stops or changes direction 

when you do. Here's where the really 
subtle control becomes available for such 
tasks as a precision landing of a lunar 
module. You can even write your name 
with it. 

All analogue joysticks must use an 
analogue -to -digital converter. Many 
computers have them built in but the 
Microbee doesn't, so we have to supply 
one. Two, actually, one for vertical values 
and one for horizontal. Six -bit conversion 
is used, giving 64 different values each' 
way. The seventh bit tells the joystick 
whether an X or a Y value is required, 
and the eighth bit feeds results back into 
the computer. So, the whole business 
works through one eight -bit port. 

A bit approximate 
Before the joystick can be used, a short 
driver routine must be loaded into the 
computer, usually as part of the main 
program requiring the joystick. The 
program, and the joystick A/D converter, 
form a device called a "successive 
approximation converter". It is a very fast 
scheme that works in the following way: 

Imagine you have a piece of coaxial 
cable, and some ratbag has stuck a pin in 
it, and broken the pin off. You know the 
cable is shorted, but you don't know 
where. There are two ways to find out 

. first you can cut off a metre at a time 
until it comes good. If luck isn't with you 
you will end up with a nice collection of 
one metre lengths of coax, with the short 
in the very last one. (Shades of Monty 
Python's "stringettes" - 3" lengths of 
string, good for tying small parcels, ideal 
present etal - Ed.) 

In the "sensible" method you cut your 
losses, so to speak. You first cut your 
coax in half, knowing that will leave one 
good bit and one bad bit. You then cut 
the bad bit in half, leaving half of that 
good and half bad. You keep on cutting 
the bad bits in half until you have 
localised the short. The beauty of this 
system is that no matter where the short 
is, it takes exactly the same number of 
cuts to find it. And it's the fastest way to 
find the short. 

In the joystick we cut its value in half, 
and then look at a comparator. If the 
value is above half the maximum it tells 
the computer to store a bit, and then cuts 
the upper half in half. looking for a "too 
high" or "not high enough" indication. 
And so it goes for all six bits. The result is 
a binary representation of the joystick 
value, stored in the computer. 

.The "halves" are generated by that 
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HOW IT WORKS - ETI-674 
The circuit includes most of a successive ap- 

proximation analogue -to -digital converter. 
The rest of the converter is actually the 

Microbeel 
Resistors R4 to R22 form a binary ladder 

network, also called an 'R -2R' network. The 
actual resistance of the resistors In the 

network is not critical, provided they are 

closely matched. IC4 is used to ensure that the 
digital signal levels from the computer's PIO 

will swing to within millivolts of the supply 
rails, i.e: 0 or 5 volts. It the six -bit number ap-1 

plied to IC4 Is 'n', then the voltage at the junc- 
tion of R4 -R6 will be Vcc x n/96. Thus, if n=0 
the voltage will be 0 and if n=63 the voltage will 
be 3.28 volts. 

Resistors R1, R2 and R3 are chosen to shift 
the voltage range to match the output voltage 
range from the joystick. Trimpots RV1-RV4 are 

used to fine-tune the joystick range. 
Comparators ICI and IC2 compare the vol- 

tage from the joystick ports to the voltage from 
the ladder network; if the latter exceeds the 
former, then the comparator output is high, 
and vice versa. IC3 selects either the horizon- 
tal or vertical comparator output to feed to the 

computer, according to the state of bit 6, which 
is set by the software as required. 

To read the joystick, the computer selects 
the pot (horizontal or vertical), then starts out- 
putting six -bit data via DO -D5, while reading 
the comparator output. As outlined in the text, 
this process is done one bit at a time, so only 
six operations are required, independent of 
the actual value. This technique is called suc- 
cessive approximation. 

05 JOYSTICK 
ASSEMBLY 
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ADDR CODE LINE LABEL MNEM 

0400 
0800 

0800 
0802 
8804 
0806 
0808 

3ECF 
0301 
3E80 
D301 
C9 

0809 79 
080A 1620 
080C 62 
080D D300 
080F 0600 
0811 CB7F 
0813 2801 
0815 AA 
0816 CB3A 
0818 30F2 
081A E63F 
081C 4F 
081D C9 
0000 
00000 Total 

OPERAND 

00100 ;JOYSTICK DRIVER ROUTINES, Tom Moffat, 1/12/82 

00110 
00120 DEER 16 ;ASSUME HEX VALUES 

00130 ORG 0800 
00140 
00150 ;Initialize the PIO: 

00160 
00170 ;SET FOR CONTROL 

00180 
00190 ;DDR 10000000 

00200 
00210 
00220 
00230 ;Joystick routine, get X if C=00, get Y if C=40. 
00240 
00250 
00260 
00270 
00280 
00290 
00300 
00310 
00320 
00330 
00340 
00350 
00360 
00370 
00380 
errors 

LOOP 080C 

LD 
OUT 
LD 
OUT 
RET 

A,OCFH 
(1),A 
A,80 
(1),A 

LD A,C 
LD D,20 

LOOP OR D 

OUT (0),A 
IN A,(0) 
BIT 7,A 
JR 2,$+3 
XOR D 
SRL D 
JR NC,LOOP 
AND 3FH 
LD C,A 
RET 
END 

;SELECT X OR Y (BIT 6) 

;SET "TRY" BIT (BIT 5) 

;COMBINE THE TWO AND... 
;SEND TO A/D CONVERTER. 
;GET THE RESULT. 
;TEST COMPARATOR BIT. 
;IF LOW SKIP NEXT INSTR. 
;KILL "TRY" BIT IN A REG. 

;SHIFT TO NEXT POSITION. 
;DO AGAIN UNTIL FINISHED. 
;CHOP GARBAGE OFF FRONT. 
;LOAD WHAT'S LEFT INTO C. 

;AND RETURN TO BASIC. 

LISTING 1 

+5V 
HORIZONTAL - IA 

great network of 4k7 resistors, with the 
output feeding two comparators at once. 
Each joystick pot, X and Y. goes to one 
comparator. A series of NAND gates 
selects which comparator output goes back 
to the computer. The NAND gate X/Y 
selector is driven by bit 6 from the 
computer. An assembly language listing of 
the A/D converter driver is provided for 
those interested. 

173 

4 

122 

12 

DI 

There are actually two subroutines 
necessary for the joystick to be used in a 

BASIC program. First the routine at 2048 
must be called to set up the parallel port 
for the joystick. This need be done only 
once at the start of the program. Then the 
routine at 2057 is called to get a joystick 
value. The "USR" function in Micro - 
World BASIC makes this easy. since you 
can pass information both to and from a 

so 
machine code routine. You send in a "0" 
to get a horizontal value, or a "64" to get 
a vertical value. To specify a point on the 
screen you must do each one. 

The BASIC demonstration program 
given in Listing 2 shows how this works. 
The program only writes dots to the 
screen, leaving a trail of dots behind. 
Anything more elegant must come from 
your own imagination. 
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The CROMEMCO C-10. 
True Value in a Personal Computer. 

Software Supplied Free -of -Charge: 
Writemaster 
Planmaster 
Structured Basic 
Moneymaster 
CDOS Operating System 
and System Utilities 

ADAPTIVE 
ELECTRONICS P/L 

418 St. Kilda Rd. Melbourne, 3004. Phone (03) 267 6800 
Sydney: Phone (02) 419 5579. Newcastle: Phone (049) 23 343 

ro 



MICRO COMPUTER- THINK BIG 
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LOW PRICED COMPUTER SYSTEMS 
for 

Business-Engineering-Education 
Manufacturing Industry 

Cromemco Means 
Powerful Z80 and 6800 
operating systems for full 
CP/M compatability and 
powerful user programs on 
the Cromix Multi-user 
Multi -tasking operating system. 
Pascal, Fortran 77, Macro 
Assembler and many others. 

Full range of boards and Software 
available. 



Joystick types 
There are a number of different joystick 
assemblies around, and the type you use 

affects some components in the circuit. The 
important parameters are; 

(I) Ratio of minimum resistance to total 
resistance. 

(2) Ratio of maximum resistance to total 
resistance. The project has been built up 
twice, once by Tom Moffat and once by 
ETI. Tom used a joystick with pots of about 
IOOk total resistance, with minimum and 
maximum resistances of 0 and about 90k. 

The ETI version used pots with minimum 
resistances of around 8k and maximums of 
around 12k out of a total resistance of 20k. 
We understand that the most common type 
supplied will be mechanically identical to 
ours but will have a total resistance of 
around 5k. This means that the ratios men- 
tioned earlier will be the same as ours, but 
the trimpots would be reduced from 5k to 

Close up. Front and rear views of the joystick used. 

2k to give a useful range adjustment. 
The table here gives the component 

values to suit the three types of joystick 
discussed. 

Construction 
First work out where the joystick will mount 

JOYSTICK R1 R2 R3 RV1,2 RV3,4 

5K 100K 

20K 100K 

100K none 

82K 180K 

82K 180K 
91K 91K 

2K 2K 
5K 5K 

20K none 

Note that, when using the 100k version the 0 V wires from the pots have to return 

to 0 V on the PC board. 

QO1(/(, 

00110 
(Kr12r) 

001'-0 

00140 
00150 150 
00 160 
00170 
001:30 
00190 
(p)200 
;10210 

00220 7'22i1 

00230 r230 

00240 
00250 
00260 
! 0.:70 
00200 _>:?0 

r-.90 

n0=:1r, 

0(1021} 

00930 
00240 
(10350 

001:60 
005370 
n03::0 

00 390 
00400 
00410 
00420 
004'30 
00440 
00450 
00460 
0( i470 
00480 
00490 
005(X) 
00`,1 
00520 
005.30 
i0540 
00550 

REM Test programs for ETI 674 joystick project. LISTING 
REM 
REM Initialize 
r-,03Ú8 450 
REM 
PRINT"1 : A-D test" 
PRINT"2 : Range test" 
PRINT : Drawing" 
INPUT"Program no.?";P 
IF P<1 ORP>3 THEN 180 
CL ON P GOTO 220, 3000 , 380 
REM 
REM *1 : A to D converter test. 
PRINT "Measure voltage at pin 2 of IC1" 

PRINT "Type test no.s from 0 to 63." 
PRINT "To exit type 44" 
INPUT A: IF A>63 THEN STOP 
OUT 0,4 
GOTO 260 
1FM 
REM #2 : Range adjustment program. 
CLS 
X=Ú_R(2057) :REM Get horizontal value 
Y=USR(2057,64) :REM Get vertical value 
IF X=Z THEN 350 ELSE CURS 66:PRINT CI4 
IF Y=T THEN 360 ELSE CURS 80:PRINT CI4 
Z -X : 1=Y 
COTO 320 
REM p_ : Screen drawing. 
HIRE 
X=USR(2057) 
X=` 30( REM Expand to screen width 
Y=4sY REM E:.pand to screen height 
SET X,Y : GOTO 400 
REM 
REM Machine code loader routine. 
PEM Pokes subroutines to 0800H 
FOR A=204:? TO 2077 
READ B 
t Or.E A,B 
NEXT A 
DATA !2,207,211,1,62,128,211,1,201,121,6,32,176,211,0 
DATA 219,0,203,127,40,1,168,203,56,43,242,230,63,79,201 
REM 
X=USR (2048) . REM Initialize the FIG. 
RETURN 

X] 
Y] 

2 

>, 

in the box, remember that the pc board has 
to fit as well! Put the joystick right up one 
end so that a large area is left to rest the 
wrist on - you don't want to develop an 
ache after a few minutes use. A square cut- 
out was required for our stick (obtained 
from Benelec). Drill lots of holes and file 
out to exactly fit the flange on the stick. The 
unit is secured with four self -tappers 
through the box to bite into the plastic 
mounts on the stick base. Solder wires to 
each lug on the pots, around 200 mm allows 
slack when the pots are moved. 

File a bevel to allow the ribbon cable to 
pass between the box and its lid, and the 
mechanical stuff is done. 

The pc board can be made up now, start 
with the 4k7 resistors, and be careful not to 
put them where R2 and R3 have to go. Sol- 
der in the remaining resistors and the four 
capacitors and trimpots. The ribbon cable 
conies next, if you are using a solder -type 
DBI5 plug then simply follow the overlay 
diagram. Some suppliers may provide insu- 
lation -displacement (ID) plugs. you'll have 
to carefully work out the wires if you get 
one - watch the 0 V wire. it is out of 
sequence. 

The wires from the joystick pots can be 
soldered in now. Next, solder the ICs in 
place. Take particular care to orient them 
correctly and avoid touching the pins of IC3 
and IC4 - they arc static sensitive. Solder 
their Vcc and 0 V pins first. 

The pc board was held in place with dou- 
ble -sided sticky pads, one also being used to 
secure the ribbon cable to the inside end 
face of the box. 

Testing and setting up 
Having built the unit, the next step is to 
type in the test program and check that all's 
well. It is wise to save the program before 
plugging in the joystick in case a spike stuffs 
a hit or two. The first test covers the D -to -A 
converter and you will need a digital mul- 
timetcr connected to read the voltage at the 
comparator's positive input. The most con- 
venient place to attach the probes is across 
R2. Now run the #1 test and type a few dif- 
ferent numbers in. noting that the voltage 
changes with the number, with '0' you 
should read around 1.8 volts. while a '63' 
should read about 2.75 volts. If you go 
through the range from 0 to 63 you should 
observe an increase with each number. If 
you get a decrease at some points then 
either a 4k7 resistor is open circuit or the 
data is not getting from the port through to 
the outputs of the 4050, 1C4. 
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Sota5 - 100% APPLE COMPAT BLE 
LOW NOISE - HIGH PERFORMANCE 

Super 5 has the following advan ages compared to the normal floppy disk drive. 

Characteristics Normal Type ,Srow%5 

Servo motor/Spindle connection Belt drive Direct shaft drive 

Head positioning mechanism Plastic CAM positioner Metal band positioner 

Track to track time Approx. 40 msec Approx. 6-12 msec (Fast) 

Write -protected sensor Mechanical switch Photo coupler (Reliable) 

No. of tracks 35 tracks 40 tracks (15% more!) 

ALSO AVAILABLE:- 
APPLE COMPATIBLE CONTROLLER CARD AND 40 TRACK 
UTILITY DISC ONLY $89 EXTRA! 
THE RELIABLE COMPUTE MATE CP-80 PRINTER 
- FAST, 80CPS BI-DIRECTIONAL IMPACT PRINT HEAD 
- CLEAN, 7 x 8 CHARACTER IN 8 x 9 FIELD 
- FLEXIBLE, FRICTION AND TRACTOR FEED. 
ONLY $618 AND WITH 25 USER SELECTABLE TYPE -STYLES! 

ALL 
44(7 

t 
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- ALL 4k7 
1 1 

.,.('R211.``48221'., 
fR191., 
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DB15 CONNECTOR 
REAR VIEW 
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. 
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Overlay and wiring diagram. Assembly of the pc board and wiring it up are 
fairly straightforward. Make sure you orient the ICs correctly. Take care in wiring 
the DB 15 plug. Note that pin 8 (0 V) is out of sequence on the ribbon cable. The 
whole thing mounts nicely in a'UB 1' zippy box, with the joystick mounted through 
the bottom (which becomes the top), right up one end, leaving enough room to 
mount the pc board. 

NOTCH 05 SPOT 

AT THIS ENO 

i 
. IMi 

fral: 

mócrosa joyzIoick 

111111 

PARTS LIST - ETI-674 

Resistors all r/a W or V2 W, 5% 
R1,R2,R3 See table 
R4 -R22 4k7 
R23,R24 2k7 
RV1-RV4 See table 

Capacitors 
CI ,C2.C4 100n ceramic bypass 
C3 220p disc ceramic 

Integrated circuits 
IC1,IC2 LM311 etc. 
IC3 4011B 
IC4 40506 

Miscellaneous 
Joystick assembly; ETI-674 pc board; zippy box 
155 x 95 x 50 mm; DB15P 15 -way subminiature 
plug; ribbon cable; double -sided adhesive tape. 
hook-up wire. solder. etc. 

Price estimate: 
532-S35 

The S5 Quality Disk Drive from 
SOUTHERN CROSS 

ONLY $448 Tax Paid! 
PLUS * 90 DAY WARRANTY ON PARTS 

AND LABOUR 
* 14 DAY TRIAL - MONEY BACK 

IF NOT 100% SATISFIED 
* 7 DAY/24 HOUR ACTION -LINE 

CALL - (02) 981 1585 
* FREE POSTAGE IN AUSTRALIA 

FPAY MONEY ORDER O CHEQUE BANKCARD 
POSTAGE PAID IN AUSTRALIA 

BANKCARD NO. 

Expiry Date: 

Name 

Address 

Signature 

Send to: 
SOUTHERN CROSS RESOURCES P/L 
P.O. BOX 379 DEE WHY NSW 2099 

1 _ _ -RV2 
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BANKCARD HOLDERS - 
PHONE YOUR ORDERS 

TOLL FREE! 

ALTRONICS 

r 

,g a AUSTWIDE 

ó7 

NEXT DAY DELIVERY 

VIA 

JETSERVICE 
(CAPITAL CITY S SUBURBAN AREAS) 

GO ANYWHERE 12-240V POWER 

M 

O 
H 
K 
W 
2 r 
cc 
W I 

t 
iQ 

" 

W GENERAL PURPOSE 
O Suits small appliances, le. Turntables, Tape Decks, 

Shavers etc. Variable frequency adjustment 
¡W enables speed control of turntables. Works as a 

V trickle charger when mains power i5 available. 
EASY CONSTRUCTION - VALUE PLUS 

5 K6700 $55.00 
CC 

r 

',, 

W 

LI 

TWO GREAT 40 WATT MODELS 

These great Inverter kits enable you 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. Install into 
your Car, Boat or Caravan. 

A fully regulated and overload protected design, 
featuring XTAL locked 'frequency. Use to power 
hi-fi, TV sets, even electric drills for short time 
periods. 
MANY OF THESE KITS ARE NOW IN USE FOR 
EMERGENCY LIGHTING PURPOSES. 
ALTRONICS' KIT features - Gold plated edge con- 
nector and PCB hu55 - LOW age rate XTAL - Sockets 
for all ICs High Efficiency Transformer. 

K6750 (EA JUNE '821 ... $199.50 

- fi ($10 DELIVERY AUSTRALIA WIDE) 

FLUORESCENT LIGHTING - 

Operates above the audible frequency range and 
is capable Of driving one 40 watt or two 20 watt 
fluorescent tubes to 150% Of their normal 240V ef- 
ficiency. Install permanently into Caravans. COM. ' 

PLETE BOXED KIT, INCLUDING ALL WINDING WIRE. 

K6505 $37.50 

ALCOHOL 
BREATH TESTER u 

iiirJ6 ` K1583 2 
ONLY C 

$29.95 
(SEE EA 

MAY 1983) 

This Great new Kit from EA will be a smash hit with 
all the smashed people at your next party. Fun to 
build. Fun to calibrate ano Fun to use. More 
seriously, this unit Could save lives. 

MICROWAVE OVEN 
LEAK DETECTOR 

.a 
Bti 724 \ 

MICROWAVE OVEN 

LEAKAGE DETECTOR 

TEST 

7ALF-SCALE : BEWARE FULL-SCALE : 

110 

ETI PROJECT 

Completely passive project receives microwaves 
via an antenna which develops a voltage aCrosS a 
detector diode driving the meter. 
Monitor yOUr microwave oven with this easy to 
build kit. All components mount On single PCB, 
Including the meter. 
Genuine Hewlett Packard Hot Carrier Diode 
supplied. 

K1724 (still only) $14.50 
N 
I- TRANSISTOR ASSISTED IGNITION 
W WITH DWELL EXTENSION 7 
O 
CC 

Cu) 

2 

m 

The Altronics Kit includes all components for 
the modifications, detailed by Electronics 

Australia Feb. 1983. 
yes. Its bad enough paying 52 00 a gallon for 
petrol without wasting a fortune on an out of 
tune engine Fit this transistor assisted ignition kit 
in minutes and start saving money from the very 
next petrol stop Easy to build! 

K4010 $35.00 

POWER DOWN 
MAINS APPLIANCE TIMER 

5. 

vt 

IETI JULY '82) 

power 
IJow^ 

I 
Clever new design from ETI, mains appliance is 
turned on at the press of a button and automatic- 
ally turned Off some preset time later. 
Use for electric blankets, bathroom heaters, patio 
light. If your Inclined t0 fail asleep while watching 
TV late at night - this is the kit for you. 

SEC Approved Transformer Screened Front - 
Panel Complete Kit as per ETI article, includes 
every last part. 

K6265 only $32.50 

See EA November, 1982 

1 

1 1 

POWER 
UP 

A MUST 

FOR YOUR 

COMPUTER 
SYSTEM 

This great new Project from EA is the answer 
to a Maidens Prayer. 
What Does it Do? 
A single 240v mains plug and lead feeds one 
unswitched master 240v outlet plus 4 switched 
240v outlets. With say a hi-fi system plug 
your main equipment item (e.g. Amp) into 
the master outlet and whenever you "switch 
on" your amp - presto - mains power is 
applied to the other 4 outlets i.e. simply 
"turning on" your amp turns on your tape 
cassette, tuner, turntable, graphic equaliser 
without mains spikes, plops etc. 
Just the shot for your Computer System. 
The Altronics Kit includes case and all outlets. 

K6000 $39.50 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 
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QUALITY VIDEO KITS 
Video has been booming for quite a while, 
finally a range of video accessories in kit 
form. 
Two video amplifiers for both VCR and 
Computer use, a brand new Video 
Enhancer and our popular VCR Stereo 
Synthesizer. All four represent out- 
standing value for money and all are 
assembled with Altronic's Extra Care. 

VIDEO AMPLIFIERS 
DISTRIBUTION TYPE 
Simple, low-cost 
project will allow 
you to drive five 
video monitors from 
one source, Such as 
a video cassette 
recorder or a 
Computer. Great for 
piping video around 
the house, or for 
clubs meetings 
when screening 
lectures etd, or for 
Computer 
demonstrations. 

. THE ALTRONICS KIT includes all components as 
specified by Eli plus all power supply com- 
ponents. 

K5830 Only $45.00 

SINGLE OUTPUT 
INVERSE AND NORMAL OUTPUT 

Brilliant new kit from EA, Super cheap and Super 
Effective. Whilst our 1(5830 is Suitable primarily 
for VCR use this video amplifier is best suited to 
use with Computers. The EA documentation sup- 
plied is extremely well written and provides 
details for Installation Into television sets. 
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RF INTERFERENCE 
NOTE NOT SUITABLE FOR USE WITH LIVE CHASSIS 

TV SETS. 

K5850 $14.95 

VIDEO EÑHANCER 

rover. 

VIDEO ENHANCER 
Here's a simple but effective Video Enhancer that 
is super easy to build at a fraction of the cost of 
Commercial models. 
Unit sharpens picture detail, and can actually 
Improve the quality of a Copy by amplifying the 
top end Of the video signal. 

AT LAST A VIDEO ENHANCER KIT 

K5825 $35.00 

ENJOY THE PLEASURES OF STEREO SOUND 
(See EA Sept. 1982) 

4..... itTS1BO EYMTM(LbE 

111, - 

STEREO SYNTHESIZER 
FOR VCR'S AND TUNERS 

Synthesize realistic stereo from virtually any 
monophomic source by Simply connecting this 
unit between the source and your stereo amplifier. 

Quality Phillips MN3001 :not second source 
dropout). 
Provision for 2 different signal sources. 
Selection of either source via front panel 
switch. 
Normal or stereo sound Selection. 
Complete kit includes all hardwear, cables 
etc., even solar. 

Important beware of Kitset suppliers who sell 
this kit for less you get less! 

K5810 $55.00 

FUNCTION 
GENERATOR 

I -i 1_ 
i r 

noecno. 

.`., 
poNuT 

FUNCTION GENERATOR ,' 

The most essential piece of test gear (second only 
to a good multimeterl on any hobbyists bench is 
some kind Of audio signal generator. This design 
utilizes the latest circuit techniques to produce 
stable, low distortion waveforms. 

A truly versatile unit at a bargain price. 

4 digit frequency readout (eliminates tiresome 
dial Calibrations - typical accuracy s 2% ,t 3 over- 
lapping ranges xl, x10, x100 ;. 600 OHM Nominal 
Output - continuously variable 3MV - 2.5V P -P 
i- Distortion - sinewave : less than 0.7% r8 1 KHZ 
T Linearity - triangle wave: better than 1% e 

1KHZ C, Sauarewave rise time - 6V/uz maximum 
Output a Amplitude stability - better than 0.1 dB 
on all ranges. 
With the exception of the display all components 
mount on a single PCB making this kit suitable for 
all constructors. 

K2505 $85.00 

DIGITAL 
CAPACITANCE METER 

DIGITAL CAPACIT.NC 

' 

TER 

5 C 65, 
a 

nf ,,/ PF 

I 

NEW DELUXE FINISH 
We are pleased to announce the release Of the 
Digital Capacitance Kit housed In our Deluxe 
H0480 ABS Instrument Case. 
This superb Test Instrument Kit now compliments 
our top selling Digital Frequency Counter and 
Function Generator Project Klt. Electronics Aus- 
tralia ProjeCt. Measures Capacitance of both 
Polarized and non -polarized Capacitors from 1 

picofarad t0 99.99 microfarads In 3 ranges. 
Check values of unmarked capacitors, especially 
those little trimmers that are never coded. 
Select precise values for filters and timing net- 
works within ease. 

,r EXCLUSIVE TO ALTRONICS ,y 
Each kit Includes precision measured capacitors 
for accurate calibration of each range. 

K2521 $55.00 

POWER SUPPLIES 
If you're thinking of buying a power supply 
then buy from us, we are the experts on 
power supply kits and carry a supply to Suit 
most enthusiast and professional require- 
ments READ ON. 

nti II/ RfKiLR SYPVty 
1s 

d ,, . f (1, f 

BENCH STANDARD 
3-30v Output e 1 Amp. 
Fully Regulated, Fully Protected from Thermal 
Overload and Short Circuits. 
Based on EA Design. 

K3200 $42.50 
All the features of above PLUS Current Limit. 
Eli Design. 

K3205 (PICTURED) $49.50 
DUAL TRACKING 

± 1.3 to * 22v Output (t 2 Amps.: + 5v e 
0.9 Amps. 
Fully protected. 
to turn pot enables Voltage adj. to within 10mV. 
EA Design (March '82). 

K3220 - $89.50 
HIGH CURRENT 
MICROCOMPUTER PS 

+ 5 Volts R 3 Amps. + 12 Volts e 2 Amps. 
- 12 Volts O 200 milliamps. 

This universal design has enough grunt to 
power most disk drives. 

K3350 $59.50 
13.8 VOLTS R 10 AMPS HAM'S b CBER'S 

Save the expense of a Mains Powered Rig. 

K3250 $89.50 
HIGH CURRENT - DUAL METERING 
EA SWITCH MODE DESIGN 

2.50 Volts at massive 175 watts. 
CLEVER DESIGN - a fully mains isolated supply 
with a "Swltchmode" low voltage circuit. 

r Easy to build. 

K3300.. (EA MAY, JUNE '831.. $139.00 
110 TURN VOLTAGE $ 1 0.00 

K3301... CONTROL OPTION(... 

K3302 EAt JULY 
O8310N1 $12.50 

ETi SERIES REGULATOR DESIGN 
0.40 Volts A 5 Amps - thats 200 watts. 
Current limiting 0.5 Amps variable. 
Specifications Second to None. 
Free from the hum and noise sometimes associ- 
ated with other techniques. 

A PROFESSIONAL SUPPLY 

K3325.... (PICTURED).... $175.00 

ált u ar w +L w.I..JrYL_. 
163 :',1...:Tx, ,. -"-+r. 
roafa L ASPS van 

:I 

All Altronics prices Include Sales Tax. 
Don't be Conned by other advertisers 

whose seemingly low prices are 
"plus Tax In fine print". 

You could well pay up to 321% more. 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 



RS232 
breakout box 
Here's a handy little `Saturday arvo' project. 
for all those computer hobbyists who've ever 
wrestled with RS232 cabling, 'sexing' and 
troubleshooting. 

A. Bendili 
CSIRO Division of Applied Physics, Sydney 2070 

RECENTLY, there have been a number of 
articles describing monitors and 
troubleshooting aids for RS232 
communication lines, e.g: ETI Sept. 1982 

RS232 Troubleshooter. There are also 
commercially available breakout panels/ 
monitors suitable for use with RS232 
equipment. These units invariably require 
some form of external power either via a 

battery set or plugpack. It is quite probable 
that, with infrequent use, the battery will be 
flat when you least expect it, or you cannot 
get hold of a double adaptor or a long 
extension cable for your plugpack. 

The recent availability of high efficiency 
LEDs (e.g: Stanley ESBR-5531) has 
eliminated the power supply problem. 
These high efficiency LEDs typically emit 
160 mcd at 20 mA; as a result, only 2 mA is 

needed to obtain the same light output as a 

standard LED driven with 20 mA. 

Description 
To eliminate the power supply requirement, 
standard LEDs were not used since they 
would require at least 80 mA each. 
However, the high efficiency LEDs 
operating at I mA emit adequate light to 
indicate activity. For each signal line shown 
in the circuit, two high efficiency LEDs are 
wired back-to-back, not only to indicate 
whether the signal line is mark/space or 
disconnected but also to provide reverse 
bias protection to each other. The 2k7 series 
limiting resistor is high enough not to 
adversely load the RS232 lines and low 
enough so that the LED is still visible 
(albeit dim) with a 3 V signal through a 

500 Ohm combined line and line driver 
resistor. There is no circuit definition as to 
which end is the input or output. The input 
could logically be the side associated with 
the LEDs. 

There are always two permanent 
connections to be made; these are the safety 
ground (pin 1) and signal ground (pin 7). 
The other pins usually depend on the usage, 
e.g: Tx and Rx could be reversed; some 
peripherals use RTS instead of DTR. 
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To232 hmakOITA 

A spare, unlabelled LED could be 
connected to any of the 4 mm sockets to 
monitor its status. I found that a set of eight 
leads consisting of a flexible (Datwyler) 
wire about 100 mm long terminated at each 
end with a stackable 4 mm plug is sufficient 
to link, stack, strap, crossover, pull up and 
monitor. - 

A double row of 4 mm sockets allows the 
connecting of input to output according to 
the situation in hand. 

Construction 
As shown int he accompanying photograph, 
the unit was built in a diecast box. A 
connector pair consisting of a plug and 
socket on each side of the box allows for 
cables with either termination to be 
connected to the breakout box. A Scotchcal 
label between the two rows of sockets 
identifies the pin number and its 
conventional designation. As it is highly 
unlikely that all 21 RS232 signals will be 
monitored, the minimum set of signals 
shown on the circuit diagram would he 
adequate for nearly, if not all, situations. 

A further improvement to reduce loading 
would be the use of even higher efficiency 
LEDs, e.g: the Stanley ESBR-500 which 
has a light output of 500 mcd at 20 mA. 
However, the present cost of over $2 each 
precludes their use for the time being. 

D825 PLUG 
REAR VIEW 

14 

LEDS 1.12 AND 
111-6 SIMILAR SAFETY GROUND 

D825 PLUG 
REAR VIEW 

HOW IT WORKS -1TI-658 

Back-to-back high efficiency LED pairs, LEDs 
1-14, are connected across the RS232 signal 
lines with a 2k7 current limiting resistor in 
serles. The plug/socket pairs on the left and 
right can be linked via the central column of 
sockets, the LEDs Indicating the presence or 
absence of signal and its polarity on the 
lines. 

PARTS LIST - ETI-658 

Resistors 
R1-7 

Semiconductors 
LED1-14 

all //2W, 5% 
2k7 

Stanley ESBR-5531 or 
similar 

Miscellaneous 
Diecast box to suit; 16 x 4 mm 'banana' sockets; 
1 x 'banana' socket -terminal; 2 x DB25 
chassis -mount plugs; 2 x DB25 chassis -mount 
sockets; 5 mm LED clips; hookup wire, etc. 
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A new direct connect 300 by ece and 

that is no taller than base of a 

fits snugly under released 
by 

telephone, 
has been 

Australian 
communications 

Electromed. modern is 
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Called the Se does not 

simple to operate and It attaches to 

operator training 
require telephone wall 

operational 
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the e 
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fully 
plug he flick of a switch by the 

operator. 

No installation 
costs. 

Simple operation. 

fits under telephone 
base. 

Attaches to existing 

telephone 
plug. 
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TheGeorge Brown 

'ectronic Group. . 

George Brown R Co 
VICTORIA 

(03) 419 3355 
AÁ35886 

Protronies 
SOUTH AUSTRALIA 

(08) 212 3111 

Telex AA88261 

George Brown & Co. 
SYDNEY 

(02) 519 5855 
Telex AA21732 

The more efficient iuA494. 
The pA494 is a monolithic integrated 
circuit which Includes all the necessary 
building blocks for the design of pulse 
width modulated switching power 
supplies,- including push-pull, bridge 

e and series configurations. 'The device 
cán operate at switching frequencies 
between .OkHz.acád 
300kHz and 

. output 
voltages 
up to 
40V.. 
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George Brown & Co. 
ACT 

(062) 80 4355 
Telex AA62128 

pA431 Does it All! 
The pA431 is a 3 -terminal Adjustable Shunt 
Regulatorwith guaranteed:temperature 
stability over the entire-température range of - 

operation. The output voltage may be .set at any . 

.levellgreater than 2.5V Up to 36V merely by . 

selecting two extérhal resistors that act as a 
voltage divided network. Due to.the sharp turn- °. 

on characteristics this device is án excellent 
replacement for many zener diode applicatiQns< 
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EXCLUSIVE ETI READER OFFER 

THE "B-ETI" 
LOW-COST 

SERIAL 
TERMINAL 

By special arrangement 
between ETI magazine and 
Applied Technology, makers of 
the famous Microbee personal 
computer, we introduce the 
B-ETI serial terminal. 

Essentially, the B-ETI makes a 
low-cost "glass teletype". It 
consists of a 'stripped -down' 
Microbee. It operates at 
3001 & 1200 baud transmission 
speeds in either half duplex or 
full duplex modes. The B-ETI 
emulates the popular ADM -3A 
terminal format and most of the 
'Televideo 912' format. This 
makes it simple to install in 
CP/M systems as either of these 
formats can be chosen. 
Transmission uses eight data 
bits with one stop bit and no 
parity. Interfacing is via the 
serial port on the rear. 

The B-ETI has dozens of 
applications with computer, and 
computer -related, project and 
equipment. It is ideal as a 
low-cost terminal for the 
ETI-690 Little Big Board 
computer published in the 
October '83 issue of ETI for 
example, or as part of a 
radioteletype system in an 
amateur radio station. 

The screen format is 80 
characters wide by 24 lines. 
Upper and lower case characters 
are available and each character 
key auto -repeats if held down 
longer than one second. 

The video output can be 
plugged directly into one of the 
low-cost monitors currently 
available. Many of these have a 
12 Vdc output socket which can 
power the B-ETI directly. 
Alternatively, it can be powered 

n.BETI.. .. . . 

eZ-ZV1:1.1.1e1 .101.1 '1" -- 
. , < . . , : : . 

-1'1oli1i11j1j11j1 3 $27 

from any suitable 12 V dc 
source capable of supplying 
700 mA. A power pack is not 
included. As the low-cost 
monitors available are generally 
priced at around $200 or less, 
you can have a complete serial 
terminal for less than $500! 

This is an introductory offer. 
The B-ETI serial terminal has 
not yet been offered for sale 
through retail stores. When it 
is, it is expected to sell in the 
$330-$340 range so you save 
aroúnd 20-25% by taking 
advantage of this offer. 

This offer is made by Applied 
Technology Pty Ltd 
(Incorporated in NSW) .in 
cooperation with ETI Magazine 
and ETI is acting as a clearing 
house for orders. All orders will 
be despatched by road freight 
for $10, insurance included, 
anywhere in Australia. While 
deliveries will be generally 
ex -stock, please allow up to four 
weeks for delivery to cover. 
order processing and any delays 
that may occur. 

(S247 TAX EXEMPT] 

(incS1ó freight 
I 

instuance anywhere ) in Australia 

INTRODUCTORY 
PRICE 

90 DAY WARRANTY 
The B-ETI is manufactured 
especially for ETI readers by 
Applied Technology and a full 
90 -day warranty is available as 
well as normal backup service. 

APPLICATIONS 
low-cost computer terminal. 
Use with ETI-690 Little Big 
Board. 
use with modem as remote 
computer terminal. 
use with radioteletype (RTTY) 
converter/modulator in 
amateur radio station. 

FEATURES 
300/1200 baud operation, 
software selectable. 
powered from 12Vdc supply. 
low cost - only $275. 
80 characters x 24 lines 
screen format. 
auto -repeat on all character 
keys and space bar. 

OFFER CLOSES 
31 DECEMBER 1983 

HOW TO ORDER YOUR B-ETI SERIAL TERMINAL 
Fill out the coupon here, or a photostat of it, and enclose a 
cheque, bank cheque or money order for the amount required, 
made out to APPLIED TECHNOLOGY PTY LTD. 
Cut out the coupon and send it to: B-ETI TERMINAL OFFER 
c/o ETI Magazine, P.O. Box 21, Waterloo, NSW, 2017. r Please rush me 
@ $275 each plus 
I enclose $ 
Cheque or Money 
Signature 

Name 

Address 

Postcode 

B-ETI Serial Terminal(s) 
$10 freight. Offer closes 31 December 1983. 

total. 
Order No 

9 
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4PN10 .NEW 20 WATT 

aP A AMPLIFIER 
1 n N 

UNCONDITIONALLY STABLE 

..: 1* :...f 
°-a 

The AS -20 is a rugged reliable general purpose 
public address amplifier. Designed and manu- 
factured in Australia this amp is suitable for use bV 
schools sporting Clubs, function Centres and in 
professional Installations (paging systems, back- 
ground music). 

Balanced Low Z mic Input 
Unbalanced Low Z mic input 
MIC muting function (mutes program music 
with PA announcement) 
4-16 OHM output , AUX Treble and Bass controls 
100V Balanced line Output 
Full 20 Watts RMS Into 8 OHMS 
Short circuit load protection 
Less than 1% DlstOrtion. 

WHY PAY OVER $200.00 
FOR AN INFERIOR UNIT? 

A2000 $149.00 

r 

W0204 ....RED TRACE 
W0205 BLACK TRACE $34/200m 

PROFESSIONAL 

HORN SPEAKERS 
BOTH MODELS FULLY 

WEATHER PROOF 

l 

NOW IN USE WITH 
THE WEST AUSTRALIAN EDUCATION DEPT AND PWD 

30 WATT WITH LINE TRANSFORMER 
Multitap inbuilt line transformer allows taps 
330/30W, 660/15W, 1000/10W, 2000/5W. Universal 
swivel mounting bracket supplied. 
C2033 $69.95 
4 or more $67.80 

15 WATT WITH LINE TRANSFORMER 
Multitap inbuilt line transformer allows Z taps 
660/15W, 1K/10W, 2K/5W, 402.5W. Mounting 
bracket clears line T x allowing rear wall mounting. 

C2030 $59.95 
4 or more $56.00 

8 INCH WIDE RANGE 
DUAL CONE SPEAKER 

200mm (8 In.). 10 Watts Max. power Input. Public 
Address, Background Music. Ideal HI Fl extension 
speaker. Includes transformer holes at 51mm. 
Over 30.000 sold In Australia! 
Mounting holes 140 x 140mm. 

C2000 $9.50 ea 
10 Up $8.70 

8 INCH 
CEILING SPEAKER GRILL 

C0800 $2.75 
10 UP $2.00 

7.? 

Primary Power Taps (100V 
Une) 1.25/2.5/5/10/15/20W 
(Halve these for 70V line) 
Secondary Taps 4/8/16 OHMS. 

M1120.... $10.80 
10 or more$9.90 

20W HIGH POWER 
SPEAKER TRANSFORMER 

A 

4W MULTI -PURPOSE 
SPEAKER TRANSFORMER 

Primary: 2.5K, 5K OHMS 
Secondary: 2, 4, 8, 16 OHMS 
Frequency Response: 30 Ht 

12 KH2. Mounting hole 
Centres 51mm. Ideal for high 
Quality constant voltage 
PA systems. 

M1105 $4.95 
10 Up each $4.50 

or. 

GRAIN ORIENTED 
STEEL CORE 

alunluttot SAVE 25p/TEN 

wow: 

THE, SET OF 

89995 ... 
1D P 8P .Up1n11111r 

1111I1I1 
00% PLUS s 

MOTOROLA CMOS DATA 
B 1105 $11.50 
A comprehensive reference 
COvering noon. ASxx CMOS family's 
along with specialty devices suCh as 
LCD drivers, teleOhOne and general 
communication functions and in. 
dustrlal control. 
862 pages essential In ale spheres 
Of electronics. 

-¡ 

TOP QUALITY 

PAGING MIC 
STURDY 

ROBUST BASE 

Has tapered low frequency 
response for articulate speech 
reproduction. Low impedance 

balance line. PTT switch with 
lock facility. Additional switch 
contacts for remote switching, 

muting etc. Gooseneck 
approx. 350mm. 

"I. C0166 $59.95 

SUPER SPECIAL 

SPEAKER TWIN FLEX 
2 x 19/.193 

35c/m 

TOP SELLING MOTOROLA BOOKS 
IF YOU MISSED OUT LAST TIME, ORDER NOW! 

LATEST EDITIONS JUST ARRIVED 

MOTOROLA MECL DATA 
B 1100 $9.95 
fmmlter Collector Logic IECII IS 

today s fastest form Of digital logic 
IrOvlding the mOSt direct way 01 
mproving system performance 

ThIS previously hard to get 
manual provides data on me IOSN, 
Cod and III famI11M, MECI memory 
and FILL CHIPS. 

MOTOROLA OPTO DATA 
8 1118 58.95 
Handy reference provides data and application notes on opto 
couplers. Infra red LEDS. Photo transistors and a Complete Chapter 
On fibre Optic., a communications system which Is fast gaining 

Usage worldwide VERY EDUCATIONAL. 

MOTOROLA POWER DATA 
B 1101 $12.95 
Motorola are tne undisputed world leader In Power Transistors. 
Renowned for melt low COSt and reliability BOOM Includes a 9 pave 
Selection guide, application notes and Data Sheets for over 100 

Devices, 989 pages Previously over $20.00. 

MECL 

MOTOROLA MASTER 
SELECTION GUIDE 

8 1104 $7.95 
The most useful BOOR ever printed. 
Covers MOO IC1 listed DV function. 
LINEAR IC S listed by function. INTER- 
FACE ICI listed by function. 101, 
memory, TTl ECL power products. 
SCR S. diodes, transistors listed by 
application and ratings, RE. Small 
signal and opto devices listed by 
application and ratings Essential 
Data given for all deviCeS 
TERRIFIC VALUE 

W141EA 

MOTOROLA 
UNEAR IC'S 

B 1114 59.95 
Popular nata manual At last readily 
available Appros 800 pages, till 
Data Design proceedures and equiv- 
alent Ilstln9f for 1000E Of devices 
under headings OP AMPS. VOLTAGE 
REGULATORS. CONSUMER CIRCUITS 
leg TV AUTOMOTIVE, POWER(. HIGH 
FREQUENCY CIRCUITS and SPECIAL. 
PURPOSE CIRCUITS 

MOTOROLA LINEAR INTERFACE IC'S 
8 1115 $11.50 
Complements the linear IC Manual Gives data design proceedures 
and eoulvalent listings for MEMORY MICROPROCESSOR SUPPORT, 
LINE DRIVERS I RECEIVERS. TELEPHONY. COMPARATORS VOLTAGE 
REFERENCE AND DATA CONVERSION DEVICES 
includes Comprehensive selector guide. 

MOTOROLA MICROPROCESSOR DATA 
8 1120 594.95 
Over 1200 page. covering al aspects of Motorola S microprocessor, 
microcomputer and perlpneral components A Clearly written 
Manual providing all the data necessary tO design and build a 

working Computer system from scratch. 
100's Of Circuit samples, flow charts. Truth Tables and 
programme IOutines. 

MOTOROLA 
MEMORY DATA 

B 1113 58.95 
An absolute must for the micro. 
Processor Buff. This N tne latest 
reprint Of Motorola's famous 
Memory Data Manual and Includes 
all the latest specifications and 
design application data on Tn. RAM, 
TEL PROM, MCCL MEMORY. AWL 
RAM MEd PROM, MOS dynamic 
RAM, MOS static RAM MOS EPROM. 
NOS EE PROM and NOS ROM 
worth many dollar, morel 

seeqTTRY ns 

M(ZrolºY 

SCHOTTIKY TTL DATA 
B 1109 $9.95 
Essential reference 'Or the 
enthusiast and engineer alike De 
Signing. building and servicing 
digital Circuitry IS an absorbing pa* 
time Data for the LS. ALS and FAST 
families along with design OEM 
slderatlOnS and tl'Cult tlaratten 
Istic are logically presented In this 
manual, making It auk k and easy TO 

use 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 



The Microprofessor 
Sound Generation Board 

The Microprofessor MPF-1 has an optional Sound Generation 
Board accessory known as the SGB-MPF. This board provides 

a programmable complex sound generation facility. 

Lance Wilson 
ANY MUSICAL or non-musical sound has 
a waveform which varies in a way which can 
be specified by a series of parameters; that 
is, a group of numbers which, in the case of 
a musical sound, describe the pitch and 
'quality' of the note. The most fundamental 
of these parameters is the frequency, which 
would be the frequency of the fundamental 
for some complex wave, such as that 
emitted by a trumpet (look up any good text 
on electronics under Fourier analysis for 
more details). 

As well as the fundamental there will be 
the presence of harmonics to affect our 
perception of the sound; i.e: whether it is 
raspy or relatively pure, and so such 
presence requires specification also. When 
we generate sounds digitally, we are usually 
working with square waves, which have a 

high proportion of harmonics. 
The way the sounds build up and fall 

away is also of fundamental importance and 
other parameters are used to specify these 
properties, the most important ones being 
`attack' - the time to build up to full level, 
sustain - which is how long it stays at full 
level, and decay - the time it takes to die 
away. 

The SGB-MPF is a sound generation 
board designed to operate with the 
Microprofessor as the controller. It 
incorporates a complex sound generator 
chip, the AY -3-8190, to provide sounds of 
the required parameters as programmed by 

. 

The SGB-MPF. You get a board and speaker. 

LEVEL 

Envelope. The various portions of a sound 
'envelope' affect its character. 

the MPF-1 CPU board. On -board is an 
EPROM which contains a demonstration 
program segment of preprogrammed 
sounds and many useful subroutines which 
one may use to obtain certain desired and 
unusual effects. These include gun shots, 
explosions, laser -type sounds as well as 
some PacMan game -type noises. Thus, one 
may make up a program on the MPF-1 
which calls the particular sounds as 

required. 

As well as the unmelodious sounds 
above, the EPROM has a routine which 
converts the pushbuttons of the MPF-1 to 
the keys of a simple `electronic piano' which 
has the added provision of a range of 
rhythm accompaniments, e.g: cha-cha and 
rock. 

However, these preprogrammed sounds 
are not the only ones availble via the board 
since one may provide a series of bytes to 
the SGB board which specify the various 
sound parameters and so you can produce 
sounds tailored to order. 

Summary 
The SGB-MPF provides the facility of 
sound generation to those users of the 
Microprofessor who are into the synthesis 
of various sounds for use in programs or to 
record for a myriad of purposes. It is fairly 
easy to operate although the 
Chinese -English handbook does not 
facilitate this to a great degree. However, 
once completely familiar with its use, the 
serious `sonophile' would probably find this 
board a useful tool in investigations into the 
complexities of sound, before graduating to 
the delirium (and expense) of a Fairlight 
Computer Musical Instrument at around 
2000 times the price. 

The SGB-MPF is available through 
Emona Computers, CBC Bank Bldg., 661 
George Street, Haymarket, Sydney 2000. 
NSW (02)212-4815. 

For System 8OTM TRS-8OTM Model 1/111. 
and Colour Computer owners: ar`á'0 
ONE BIG ISSUE OF MICRO -80 MAGAZINE FREE! <<o°%áp°t,óá 260 

If you own one of these computers, you should be reading MICRO -80 magazine, v j g0' e ° 
the magazine not only written by enthusiasts, but actual owners and operators of the j`0G40 epx eo o\° ,`1 

e 
&e..1) 

a ° same computers you use. 
MICRO -80 understands your needs, is vital reading from cover to cover and ,i,o'/ ems` o5e `O 

features six new programs in each issue with full operating instructions. ae jGe04 epos ae\ 
An analysis of each program's structure and operation is included to `t% et` L 10 

help you improve your own programming capabilities. 
9P 510 l0 be Instructional articles on programming techniques, hardware o/ G e Go 

improvements and answers to readers' problems are also 5:0/' d al .op 
published each month. oQosj é a00 ANOTHER MICRO -80 PLUS c, /a. e . 
^Readers can purchase a wide range of software and egac%y e.ygv O eos ' So o q,,' hardware for their systems at keen prices. r / 5 e O d ij e ' of ó+ 
DON'T DELAY, ACT TODAY eFai/4\evt ,10 t es5' ° t.1>():4° oo 

Either telephone your order on a sa// `lol ot1`4J e p aw vf4 CD o G°oa0 
(08) 211 7244 (4 lines) or send in the coupon o / o S. c` 
today. .s'L 

ETI December 1983 - 53 
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microbee Series 2 
EDUCATOR 
The microbee Series 2 was specifically 
designed to serve the needs of the 
EDUCATION MARKET. Let's face it, 
the primary non -business use for most 
personal microcomputers is to increase our 
learning capabilities either about 
computers (computer awareness) or about 
life itself. microbee Series 2 has now been 
officially approved by Education 
Departments in NSW, WA and 
Queensland and is being carefully 
considered in virtually all other states and 
by the National Schools Commission at 
the time this magazine was going to press. 
Over 5,000 microbees are now in 
constant use in schools, universities and 
technical colleges throughout Australia 
and New Zealand and the number is 
growing daily. 

A large and increasing body of highly 
creative software has now been written 
for the microbee by students, teachers and 
professional programmers. We are aware 
of up to 6 new programs a day so you 
are assured of long term support. 

The microbee Educator uses BATTERY 
BACKED NON-VOLATILE CMOS 
RAM so your programs are saved in the 
microbee Series 2 after the power is 
switched off. Students can bring the 
microbee Series 2 Educator home from 

school to complete assignments 
ready for class the next day. With 
the optional BEEMODEM you can 
use your microbee Series 2 
Educator to talk to other computers 
or information networks. 

For school classroom use BEENET 
1 is available to connect up to 16 or 
even more microbees on the same 
classroom network so that the 
teacher is able to co-ordinate the 
class with maximum efficiency. 

3 \ 

Specifications: 
PROCESSOR: Z80A running at 3.375 MHZ 
KEYBOARD: 60 key FULL SIZED QWER- 
TY layout with full travel. 

MEMORY: 44K comprising of 16K user 
RAM (expandable on -board to 32K), 20K ROM 
software, 4K character ROM, 4K graphics and 
screen memory. 

DISPLAY: Direct video to external monitor or 
modified TV. 80 by 24 and 64 by 16 character 
display modes, high resolution PCG graphics to 
512 by 256 pixels. Upper and lower case with full 
programmability at any screen location. 

SOFTWARE MICROWORLD I6K BASIC 
V5.22 in ROM, MICROWORLD Z80 machine 
code monitor, burnt -in diagnostics, NETWORK- 
ING with programmable baud rates from 110 to 
4800 Baud, 7,8 bit formats, half, full duplex 
transmission and complete file transfer using the 
'HOBBY' standard Christensen protocol. 
INPUT/OUTPUT: Programmable 8 bit in- 
put/output parallel port, programmable RS232 
port, cassette interface, direct video, 50 way Z80 
expansion bus. 

AH 
sssoóss es 's.ºó.óa. o 

} 
microbee Series 2 $449 EDUCATOR 
Recommended Options: 
microbee HIGH RESOLUTION 
MONITOR $199.00 
BEEMODEM $149.50 
RGB COLOUR MODULE $125.00 
microbee PRINTER $449.00 
BEENET 1 (recommended for school 
classroom use only). 

Choose your Personal Computer 
from the all New microbee Series 2 
with Guaranteed E -X -P -A -N -D -A -B -I -L -I -T -Y 

If your needs are for POWER 
PACKED computer for the home then 
the Personal Communicator with its 
generous 68K Memory comprising of 
32K user RAM, 28K ROM Software, 
4K Character Rom, 4K Graphics and 
Screen Memory is the computer 
for you. 

microbee Series 2 
PERSONAL 
COMMUNICATOR g4'J 

For serious use you can select the 
microbee Advanced Personal Computer 
(APC) which can be used with I, 2 or 
even more disk drives to provide 
computing power unmatched by other 
computers in its class. 

microbee Series 2 
ADVANCED PERSONAL COMPUTER 

WITH SINGLE 400K DISK DRIVE $1495 
WITH DUAL 400K DISK DRIVE $1795 
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microbee Series 2 
EXPERIMENTER 
By popular request, the low cost microbee 
Series 2 Experimenter has been designed 
for those who are starting out in the 
fascinating world of computers or those 
who want to share the fascination of 
exploring the exciting developments in the 
fast moving MICRO WORLD. 
Demand for projects using the microbee is 
so great that `Electronics Today' are now 
planning to run a microbee project every 

r 

month during 1984. So far ETI has 
described the light pen, EPROM 
programmer, a radio TTY printer, 
the World's first home facsimile 
receiver and ROM expander board 
for the microbee. Virtually every 
local computer magazine has run 
reviews and/or columns devoted 
entirely to the microbee. If you 
want to be part of the MICRO- 
COMPUTER GENERATION in 
1984 then microbee Series 2 Experi- 
menter is the ideal starting point. 

-\ 
Specifications: 
PROCESSOR: Z80A running at 3.375 MHZ. 
KEYBOARD: 60 key FULL SIZED QWER- 
TY layout with full travel. 
MEMORY: 36K comprising of 8K user RAM 
(expandable on -board to I6K), 20K ROM soft- 
ware, 4K character ROM, 4K graphics and 
screen memory. 
DISPLAY: Direct video to external monitor or 
modified TV. 80 by 24 and 64 by 16 character 
display modes, high resolution PCG graphics to 
512 by 256 pixels. Upper and lower case with full 
programmability at any screen location. 
SOFTWARE: MICROWORLD I6K BASIC 
V5.22 in ROM, MICROWORLD Z80 machine 
code monitor, built-in diagnostics, NETWORK- 
ING with programmable baud rates from 110 to 
4800 Baud, 7,8 bit formats, half, full duplex 
transmission and complete file transfer using the 
'HOBBY' standard Christensen protocol. 
INPUT/OUTPUT: Programmable 8 bit in- 
put/output parallel port, programmable RS232 
port, cassette interface, direct video, 50 way Z80 
expansion bus. 
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microbee Series 2 $399 
EXPERIMENTER 
Recommended Options: 
microbee HIGH RESOLUTION 
MONITOR $199.00 
BEEMODEM $149.50 
RGB COLOUR MODULE $125.00 
microbee PRINTER $449.00 
microbee EXPERIMENTER'S 
`PROJECT BOARD' (Coming 
Soon) 

microbee computer shops 

1 Pattison Ave, 
Waitara 2077. 
Phone (02) 487 2711 

729 Glenferrie Rd, 
Hawthorn 3122. 
Phone (03) 818 2244 

Authorised Dealers: 
NSW: Jaycar, (inc. Electronic Agencies) 
117 York Street, Sydney. 
115 Parramatta Road, Concord. 
121 Forest Road, Hurstville. 
Cnr Carlingford and Pennant Hills 
Road, Carlingford. 
Compu-K, 7 Casino Street, Lismore. 
Comput/Ed, 8 Park Arcade, 
Park Avenue, Coffs Harbour. 

11191191.. 

Cooleman Court, 
Weston A.C.T. 2611. 
Phone (062) 88 6384 

ACT: Computech, Belconnen Churches 
Centre, Benjamin Way, Belconnen. 
VIC: Computerland South Melbourne, 
37 Albert Road, Melbourne. 
S.A.: Key Computers, 
1061 South Road, Edwardstown. 
77 Grenfell Street, Adelaide. 
W.A.: Altronics, 105 Stirling Street, 
Perth. 

141 Stirling Highway, 
Nedlands, Perth. 
Phone (09) 386 8250 

QLD: Software 80, 105 Milton Road, 
Milton. 
Electrographic Office Systems, 
25 Grafton Street, Cairns. 
Town and Country Computers, 
CTL Centre, Anne Street, Aitkenvale, 
Townsville. 
TAS: Central Data, I4A Goodwin 
Street, Launceston. 

fflbank 

welcome here 
DIRECT ORDERS 
PHONE (02) 487 2711 

APPLIED 
TECHNOLOGY 
RETAIL 
PTY LTD 

mlcrobee 
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MULTIC'RUlvl lACE°F< 
[BARD 

OI4L'Y $ 99 KIT 
The Slulliprunt hoard is an extension of the Slicrolres memory in ROM. It simply plugs into the fifty way bus 

expansion port on the cote board. II fits either neatly inside the Slicrobee or behind it. using the Microbee's own 
power supply. 

The board takes the ED ISM and NET eproin normally residing insole the Microbes.. but allows several different 
sets to fit In: Editor -Assembler, Wordier. Logo. IliniPascal. Networkran. Bemon or your own program. It has roan 
for 4 sets of c lronu In the E AS. 1 location and sets of clowns in the NET location. a tool of of a Bran. (D3 1 K 1 The 

board can be simply daisy chained with up to 6 slave boards (using an outside power supply in this casek allow ing 

a maximum total of 308K In ROSI. The EDASSI locations accept either type 2532 or 2764 eproms and they can be 

raised. Another powerful feature of the board is the input/output system. I I outputs. open collector transistor 
driven. Each can turn ON or OFF a relay under program control. 8 inputs, buffered and protected can read R switch 
status ideal for computer controlling of del trains. alamt systems. tape recorders. machinery etc. 
The Avtek kit includes a plated through board plus all components to make this exciting project. Totem is also 

provision on the board to change the address of the ports used for clomp selection and input/output. 

w MUM RI" a 5 1 ' 
. .,. }e..,.. 

- N 
-i1 ,1,.I 

"" 
- XM-1 - This u a totally new product de eloped EXCLUSIVELY for AVTEK It lakes two 

y2 N it of EPROM. leg. w'ORDBEI: and EDASSI) and alloys you to choose between them by ' T4, ,/-,... simple KEYBOARD COMMANDS. It will take a short time to assemble and is sunply installed 
, ;nude rite MICRUBEE with one DIP plug (supplied) and two solder connections. 

u " 

.11 ' XSI-1 - wits early model MICROBEE plus models using 2532 type EPROSIs. 

s w x .i ' t These h:rvc serial numbers starring w(ti 8 -ONLY 519.95 

r% )(5.1.2 same as X5I-1 but wits the MICROBEE IC' and is even simpler to fit. Also responds 
g- ;I Íi . to P SKl and PAK2 commands, 

Thew have serial number starting with 9 - ONLY 516.95 
o= 

1 r 1t SEE ETI NOVEMBER 1983 bonHcard S-100 SOCKETS 
Nigh quality, gold plated 
56.95 ea or 10 for S65 

cz urns r3C1 

L. 
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SEE ETI OCTOBER 1983 FOR FULL DET SILS 
The Pulsar Series 6000 microcomputer card Inn been designed to provide a cosieffectise general purpose central 
processor that will find application in a wide range of systems. from stand-alone and dedicated control processors to 

milli -processing and network configurations. While the 6000 Series Is fully compatible with the industry standard 
STD Ins. attention was given to partitioning in' circuit so that a eonplrte di c -based computer system could be 

constructed using just one card. Included on the board is: Z804 processor operating at a full 45111í. 64Kbytes 
dynamic RANI. chyle double density floppy disc controller. two RS232C serial I O ports. 2Kbytes EPROM bout. 
strap monitor and battery -backed real -tine clock and calendar. 
Interfacing to the STD bus allows systems to include 
mtduls from a range of over 1800 cards available 
from some 80 manufacturers. 

Card Induslet: 
l'owerlm automatic bootstrap to ChM systenn 

bra on-buard EPROM 
Real tinte clock chip with battery backed supply 

Bus In terrace 
All signals meet STD Bus electrical specs. 

External Connections 

172 LIVERPOOL ROAD, ENFIELD 
Phone: (02) 745 2122 

DON'T FORGET WE ARE PROBABLY 
THE LARGEST SELLER OF IC's. 
COMPONENTS. IDC CONNECTORS. 
ALTRONICS KITS ETC. IN SYDNEY 

50 way edge conleclor 
dac conmYliorls 
116 pin RS232C for temninal connection 
116 pin RS232C for printer connection 

FULL KIT PHONE FOR FINAL PRICE 
IN MANUAL & ROSI ONLY 5149.00 

ded for 8" floppy 

/To 

FAX 80 
-O $399zí 

i/.9 9'\' 
That's our price Dec Only 
$10 P&P - NO Bankcard 
Check the opposition!! 

COMING SOON! Disc Controller & C/PM to suit 
32K MicroBee - WATCH OUR ADS!! 
CAR ALARM - WAS $69.50 SAVE $10 Dec. Only 
NOW $59.50 - full featured - easy to install. 
Logic & Volta'e testers SAVE nearl 20% $7.95 Dec. Only 

z 
" AR)UTh4I) Should be vailab Iecemb 

Id 51 

$2O ' Multi Modem 
Limited Stock 

'Ills (II %SILL 'KILL' ILL OTIILR KITS SV SILABLE IN Il'S TOTAL I'O't"IUNi( STIO\ 
01111 1111 IsOKLIl RI. Ill ON 
Modulation I requency Jolt keying Digital Interlace IRS -232(. Wlu answer aid disconnect. Data communi- 
cann 141 basic hill w 11 ITT specifications xising world data cononUniCaliOMp . Operates with s our 

onnat phone 1181111'S or 12181 1í1'S with backward channel 75 UI'S Indicators and test switch Sato answer of 

al oiliness! (sack +card channel slaularl on 11(1 1 - BPS mole Direct coimeelian, inbuilt line isolation unit 
( /lime It" in inn Pillow ing modes 1h11 1(13 originate 1181 BPS. Bell 101 answer .100 UI'S. bell 2022 ryuabvd 12181 

111.9. Hell 2112 1200 It1'S ((Ill ('2.1 musk 2 equalised 111200 BPS. ((ITT V23 mole 2 1200 BPS. (.ITT 921 
.nrgia.ne 3011141'S :11141( 1181 UPS. 

\ \ I) 17 'S (OSI I \(. S(X)N' 
1111 PHIL I' S1.101'\D \gnu 1II ST'S IIUNDRI OS LI SS Ill IN Tilt NI. %REST EQUIVALENT' 

WTEK 
(ELECTRONICS) Pty. Ltd. 

TWO GREAT LOCATIONS 
119 YORK STREET. SYDNEY 2000 
PIIONE: 1021 267 8777 

I A Inn e Charlie Browns Havel 
172 LIVERPOOL ROAD IHUSIE IIIGIIW SYI. ENFIELD 
PHONE: 102)745 2122 
All Correspondence lo: 
P.O. BOX Q302. QUEEN VICTORII BUILDING. 
SYDNEY 2000 

POST AND 1' ACKING 
Divide the value of your order by 2015':1 to get post and 
packing tame and then add 522.00 - it's 11131 simple: 
All Bankcard orders can Only be sent to a normal address 
(NOT a P.O. Bits I. .511 Bankcard orden will be sent by 

registered mail ladd 53 Ir P&P clsargesl. 
ENFIELD OPEN ON SUNDAY 



MICROBEE COLUMN 

The Microbee is a popular computer and we've 
been encouraging your enthusiasm with special 
Microbee projects and this column. Some 
interesting programs have been sent to this 
column; keep them coming In. 

But when you do send in a program make 

sure that it has been given a name, describe 
what it Is Intended to do, how it works, what 
the controls are, etc. We will not publish a 
program which does not have any description 
with it. 

Microbee Column, August '83, page 61. J. 
Murfet's program 'Typing Tutor' had a few typing 
mistakes (ironical, isn't it?). 
00280 should be for I = K to K + 16 ' 3 - 1 

00330 should be Read L: Poke I, L 
00410 should be for I = K to K + 16 ' 5 - 1 

TEST PATTERN 

To set up a monitor it is often useful to fill the screen 
with a character. This program does this if the 'ESC' 
key is pressed before another key. To reposition the 
screen, just press 'ESC' twice before the positioning 
key. 

This may not sound very exciting, but it does illus- 

TEST PATTERN - ASSEMBLY LISTING 

trate the use of the 'ESC' key to run a machine code 
program directly. 

The POKE in the BASIC program sets the Input 
Device Vector to point to the routine at 15000 instead 
of the routine in BASIC. The routine then calls the 
BASIC so that normal operation is possible, but 

ADDR CODE LINE LABEL MNEM OPERAND 

00100 > Program to display 
test character 

screen full of 

00110 
0400 00120 DEFR 16 
8006 00130 KEY EGU 8006 
A3E9 00140 BASKET EQU OA3E9 
OOIB 00145 ESC EQU 1BH 
3A98 00150 ORG 3A98 

00160 
00170 1 Control directed here 

entry from BASIC. 

3A98 CDE9A3 
3A9B F5 
3A9C FE1B 
3A9E 2802 
3AA0 F1 

3AA1 C9 

3AA2 FI 
3AA3 CD0680 
3AA6 FE18 

00180 
00190 
00200 
00210 
00220 
00230 
00240 
00250 
00260 

00270 
00280 
00290 
00300 

CALL 
PUSH 
CP 
JR 
POP 
RET 

BASKET 
AF 
ESC 
2, ESCKEY 
AF 

Control directed Erre 
found. 

ESCKEY POP 
CALL 
CP 

AF 
KEY 
ESC 

on any key 

if 'ESC' key 

D. J. Whyatt, Sth Plympton SA 

checks for the 'ESC' key. If found, control is then 
directed to a call as specified; in this case, the FILL 
routine. 

In the BASIC program the third Dala line is the rou- 
tine to be called. Hopefully, the Assembly listing 
shown will help to illustrate this technique. 

3AA8 C8 00310 RET 2 

3AA9 CDAD3A 00320 CALL FILL 
3AAC C9 00330 RET 

00340 
00350 1 Screen is filled with character in A. 
00360 

3AAD 010008 00370 FILL 
3ABO 2100F0 00380 
3AB3 5F 00390 
3AB4 73 00400 LOOP1 
3A85 23 00410 
3AB6 OB 00420 
3AB7 78 00430 
3AB8 B1 00440 
3AB9 20F9 00450 
3ABB C9 00460 
0000 00470 
00000 Total errors 

LOOP1 3AB4 FILL 3AAD ESCKEY 3AA2 ESC OO1B 

LD 
LD 
LD 
LD 
INC 
DEC 
LD 
OR 
JR 
RET 
END 

BASKET A3E9 KEY 8006 

TEST PATTERN - BASIC LISTING 

BC , E00 
HL,OF000 
E,A 
1HL),E 
HL 
BC 
A,B 
C 

NZ,LOOP1 

00100 FOR L=15000 TO 15035:READ D:POKE L,D:NEXT L 

00110 POKE 194,152:POKE 195,58 
00120 END 
00130 DATA 205,233,163,245,254,27,40,2,241,201 
00140 DATA 241,205,6,128,254,27,200,205,173,58,201 
00150 DATA 1,0,8,33,0,240,95,115,35,11,120,177,32,249,201 

CONES AND PYRAMIDS 
Jason McLaren, Labrador Old. 

CONES AND PYRAMIDS 

This program is designed to draw and calculate 
the volume of cones and pyramids. 

It contains a combination of hi -res graphics 
and text. The subroutine, lines 470 to 580, is 

00100 REM PROORAE1 
00110 CLSIPRINT 
00120 UNDERLINE,PRINT"THIS CALCULATES THE VOLUME OF PYRAMIDS 

AND CONES"1NORMAI 
00130 PRINT,PRINT"DO YOU WANT CONE OR PYRAMID" 
00140 INPUT El. 
00150 IF E1$6"CONE" THEN 170 
00160 IF EIS -"PYRAMID" THEN 260 
00170 PRINT,PRINT,PRINT,PRINT:PRINT:PRIN) 
00180 PRINT,RRINTIPRINT,PRINTrPRINT 
00190 INPUT"WHAT IS THE RADIUS"AI 
00200 INPUT"WHAT 15 THE HEIGHT"B1 
00210 GOSUB 470 
00220 CURS 1,15,PRTNT"THE RULE IS 1/1 AREA OF BASE , HEIGHT" 
00230 LET R1=3.141(AI) 21(61)/3 
00240 ,RINT"THE ANSWER IS "R1 
00250 OOTO 330 
00260 INPUT"WHAT IS THE SIDE OF BASE MEASUREMENT"O1 
00270 INPUT "WHAT 15 THE HEIGHT"G1 
00280 CLS 
00290 GOSUB 37U 
00100 LET U1+11)11 211G1)/3 
00310 PRINT"THE RULE IS 1/3 AREA OF RASE . HEIGHT" 
00320 PNINT',THE ANSWER 15 "UI 

interesting as this contains a circle drawing 
routine. The speed and definition may be varied 
by altering the step size in line 490 e.g.: 0.01. 

00330 FRINT"DO.YOU WANT TO ENTER ANOTHER SUM. YES OR 
00340 INPUT Ll1 
00350 IF LIS="VES"THEN CLSIGOTO 130 
00360 IF L1="NO' THEN PRINT"O);":END 
00370 HIRES 
00380 PLOT 150,127 TO 230,110 
00390 PLOT 230,110 TO 230,50 
00400 PLOT 150,127 TO 150,70 
00410 PLOT 150,70 TO 230,50 
00420 PLOT 230,50 TO 320,120 TO 150,127 
00430 PLOT 230,110 TO 320,120 TC 150,70 
00440 CURS 38,111PRINT"HEIGHT "GI 
00450 CURS 13,13,FRINT"SiDE "DI 
00460 RETURN 
00470 CLS:HIRES 
00480 PI -355/113 
00490 FOR TO -0 TO P112 STEP .1 
00500 X-INT(255.25(COS(TO)1 
00510 V6INT(127.25*SIN(TO)> 
00520 SET X,Y 
00530 NEXT TO 
00540 PLOT 255,152 TO 400,12' 
00550 PLOTI 255,102 TO 400, 27 
00560 CURS 16,91PRINT"RADL,S "AI 
00570 CURS 40,10,PRINT"HEIGHT "81 
00580 RETURN 
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UHf AMPLIFIER 
SENSATION AMATEURS 

PLEASE 

NOTE 

$3995 

MASSIVE SCOOP PURCHASE, MANUFACTURERS DISTRESS STOCK! 
Jaycar has purchased a quantity of genuine Brand New MOTOROLA Brand MHW-710-1 UHF Power 
Amplifier modules. These units are designed for Industrial and commercial FM transmitters) 
The unit (pictured) is a rugged, tuned train of RF Power Amplifier transistors featuring thin-film gold 
metallization, laser trimmed Nichrome resistors and MOS capacitors. The MHW.710.1 bolts to any flat 
metal surface to assist heat dissipation. 
SPECIFICATIONS: - RF POWER OUT @ 12.5V 13 WATTS - RF POWER OUT @ 15V 17 WATTS!, 
(BOTH OF THE ABOVE RATINGS ARE LIKELY TO BE EXCEEDED AS MOTOROLA'S POWER 
RATING CLAIMS ARE CONSERVATIVE) - 19.4 dB (Min) POWER GAIN. TYPICAL DRIVE LEVEL TO FULL POWER 90 150mw - FREQUENCY BAND 400 - 440MHz. Will work to 450MHz and therefore covers the AUSTRALIAN 
UHF AMATEUR BANDII 
CIRCUIT DIAGRAM INCLUDED 
Each MHW710.1 comes Individually packed with full manufacturers data. A manufacturers recom 
mended circuit is included (only a few external components required), as well as a PCB pattern for the 
circuit This component makes an Ideal base for a "Home Brew" UHF Linear Amplifier! GREAT for 
UHF Mobile, 
SERVICEMEN 
The MHW 710.1 has been used extensively in Australian Manufactured UHF Mobile 2 -way radios. If 
you own or service a UHF radio that uses this part, now is your chance to grab a spare at an unrepeatable 
price) The MHW-710.1 sells for A568 plus tax in the USA. 
OUANTITIES STRICTLY LIMITED 
To be fair to all, we have limited this offer to 2 per person. Jaycar's Scoop offers are so successful that 
usually hundreds miss out Even at 2 per customer we will probably run out quickly. Be early to avoid 
disappoin tartan If 1 

STAGGERING VALUE, ONLY 539.9511 - Cat. ZK-8882 

Piózo Horns 
PH 1005A 
3%" Square Super Horn for PA's, Discos etc. Very efficient Around 50Wrrns 
equivalent c apa ity. 

S9 95 Cat AS 3100 

59.95 
Jaycar has broken the price barrier for Piero Horn Speakers!! 
We now DIRECT IMPORT a range of piezo horns at prices that will stagger 
you Similar units are used everywhere in P,A., Disco and Hi Fr applications' PH 103BA 
Only Jaycar, however, can bring you these products at low Jaycar prices,. Hi Fi version of the PH 1005A 
We now stock the most popular piezo models at new low prices. Cat AS3102 

59.95 
Slightly less sensitive but a smoother response. 

$9.95 

TWIN SCREENED AUDIO 
CABLE 

Twin screened round audio cable. (Two screened conductors 
- NOT fig '8') 
This cable normally sells for 50.48/metre or 542.00/roll. 

at W8-1504 $20.00/roll 

BT151- 650 R 
This is the 650 volt version (for extra safety) of the 
C122E SCR which we use in the popular 'Fluor- 
escent Lamp Starter' Kit as described in October 
1982 EA. Normally $1.50 each. This month only 
$0.95 each) (Minimum 5 pieces). Makes the 

I- Fluoro starter kit very cheap! 
o (PCB's for the kit) Cat. HP8747 ONLY $1.95 

Lá Cat. 2X7022 
(8 amp 650V SCR) 

SAVE 
OVER 
50%... 

$20°° 
PER ROLL 

VK POWERMATE - NEW MODEL 
$89.95 comp 

Get up to 13.8V @ 10 amps to run those mobile rigs at home, 
The Jaycar kit lscomplete. 

CC 

o 

BD677 DARLINGTON 
TRANSISTOR 
BD677 Popular Philips Darlington Transistor 
The BD677 is an NPN, TO -126, 60 volt 4 amp Darlington tram 
sistor. Its gam CAFE at 1.5A) .s would -you -believe 7501 
We have a bulk -buy of this snappy little transistor so you save! ONLY 75 cents each 10 up 65 cents each 
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LLI J 91dB sensitivity 5,000-40,000Hz 
IL 50W system power No voice coil 

RIBBON $1U1r95 

tweeter 
Unique regular phase design drives the entire 
diaphragm, uniformly and completely in phase 

e 

r the full frequency range. The performance 
of an electrostatic speaker with the ruggedness 
and ease of use of a dynamic. 
Cat CE -2042 NORMALLY 536.50 ea 

ONLY 519.95-SAVE 516.95 

MAGAZINE 
LOW IMPORT BINDER 

PRICE 
Keep your precious (and expensive) 
magazines in order for easy references. 
Smart blue colour with gold lettering. 
Heavy gauge and richly chromed metal 
fittings. Cat B87000 

NORMALLY $4.95 ea - ' 

$3.95 each or 
$3.50 each 4 up 

MARSHALL 
EQUIPMENT 
HANDLES 
Either for 
speakers or 
RA Heavy 
duty. 
Cat HS -8010 
ONLY $9.95 ea 

eDATA FILE. 
r.zcresva 

JAYCAT k1 

120 YORK ST. 1.1A5CLOSED 

-W E ARE 
NOW TRADING AT 

117 YORK ST. 
OUR TELEPHONE 

NUMBER REMAINS 
UNCHANGED 
(02) 264 6688 

N ' 'ANTASTIC 
r á o J 

F: 

t 11 ,rU 

o 
kt 

Multi meter 
- FUSE/DIODE PROTECTED) - amen BANANA SOCKET PROBES! - BIFURCATED SELECTOR SWITCH CONTACTS! 

- ABS IMPACT-RESISTANT CASEI 
LARGE! MEASURES 901w) x 13515) at a5ldlmm 

SPECIFICATIONS: 
DC 0-025 AC 0-10 

0 10 0-50 
0- 50 0-250 
0 - 250 0 - 1000 
0 - 1000 AT 9.000 ohms/volt 
AT 20.000 ohms/volt 

RESISTANCE DC CURRENT 
0-5K 0-0.05 
0-50K 0-25 
0--500K 0-250mA 

dB: .20 to 422dB 
BATTERY CHECK FACILITY: AA, C fk D CELLS 
ACCURACY: DC 4/-3% F.S. AC a/_4% F.S. 

OHMS 41-3% 
BANANA PLUG PROBES AND BATTERY INCLUDED 
This is an unbelievable meter bargain. Normally this unit would sell to 
for around S25. Japanese made quality. 
Cat. GM 1005 $17.95 
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PLEASE RING YOUR NEAREST STORE FOR EXTENDED TRADING HOURS OVER THE CHRISTMAS PERIOC 



WHAT'S 
UP 
DOC? 

QUALITY ENGLISH 
MADE ARCO TOGGLE 
SWITCH 
GENUINE 250V @ 3A with uncommon (but 
handy) screw terminals. SPST configuration 
Cat. SE -0660 

NORMALLY $1.95 each 
THIS MONTH ONLY 51.00 each 

GLASS BREAKAGE 
DETECTOR 
High quality unit can lie configured either N.O. 
or N.C. Self adhesive pad attaches to glass. Only 
30mm diameter! 

NORMALLY $9.95 each 
THIS MONTH ONLY $8.95 each 

ALARM STICKERS 
Buy in bulk and SAVE! 

NORMALLY 51.00 each 
Buy 10 for 50.75 each and put one on every 
window in your house or car. 
Cat. LE8500 
1.9- 51.00 each 
10* -$075 each 
Note: No specific alarm system is shown - 
further confusing potential theft 

Up until now these have cost a forturiell 
Features: - CMOS SAFE conductive plastic - Exclusive bent pin alignment guides in 

handle . 8 to 40 pins. - Ground strap can be connected. - One hand operation. 
INSERTERS 

10" ELECTRIC 
GUITAR SPEAKER 

$29.95 

Quality Pioneer brand check the specs! Check 
the price)I 

HURRY 
Impedance 
Voice Coil Die. 
Power Rating 
Resonant Frequency 
Sensitivity 
Response 
Total Flux 
Flux Density 
Net Weight 

WARNING 

low cost IC inserters 
X55 

Cat No 
TH1810 
TH 1812 
TH 1814 
TH1816 

Model 
CIT820 
CIT22 
C1T2428 
CIT3640 

Description 
8 - 20 pin 
22 pin 
24 - 28 pin 
36 - 40 pin 

EXTRACTOR TH1818 Deceptively simple looking 
device. One piece metal 
construction. 8-40 pins 

Normally NOW 
$5.95 $4.16 
$6.50 $4.55 
$6.95 $4.86 
$8.95 $6.26 

E T480 

$2.95 
NOW $2.06 

8 ohm 
1X (Inch) 

60 WATT (RMS) 
80Hz 

98 (dB/W) 
BOH, 7,000Hz 
61,100 Man well 

8,300 Gauss 
1,540 gm 

ALARM FInED 

AND 1 
EXTRACTORS 

u 1 

.1i<e¿- 
4 

115 VOLT 
COMPUTER 
FANS 

GREAT 
VALUE! 

5495 
We have made a scoop purchase of computer grade Box Fans. 
They measure a standard 80 x 80 x 40mm. But there's a catch! 
They are only available in 115V! 

METAL TUNING 
GANG 
A scarce commodity nowt Made in Australia, 2 

gangs (OSC & RF) pangs can be paralled. (Total 
approx. 1600F(. High quality with X" brass 
shaft Measures 30 0 40 x 30mm. 
Worth well over 54.00 
Cat RV5740 ONLY $1.00 

2 QUALITY PHILIPS (?) 
cc 
lL 

6" ROUND SPEAKER 
It says Philips or the back but we're not sure) 
8 ohm 4 watt A bargain whether Philips or not 
Cat. AE8156 

NORMALLY 56.95 
THIS MONTH ONLY 53.95 

SAVE 53.00 

DEFINITELY FOSTER 
BRAND 4" SPEAKER 
This ~derange unit Is ideal for replacement 
purposes. Features large magnet 8 ohm imp. 
Cat AE8146 

NORMALLY $4.95 
THIS MONTH ONLY $2.95 

ONLY 100 UNITS IN STOCK 

o Q rtz 
ó Crystal 
Cl k 

INLINE IGNITION 
SUPPRESSOR 
Inline ignition suppressor. Simply cut HT lead 
and screw into place. 

NORMALLY 50.75 each 
THIS MONTH 50.40 each 

High quality unit made for the RAAF II 
Cat ÁE8905 

MATCHING SPARK 
PLUG ADAPTOR 
Matching spark plug suppressor also made for the 
RAAF. 

NORMALLY $1.00 
THIS MONTH $0.50 each 

Cat AE8909 OTY LIMITED 

MAINS ROTARY 
SWITCH 

WE RE 50.95 EACH 
NOW 50.50 EACH 

Quality Australian 
made SPOT 

Cat SR1280 

' r emen t 

- Very compact and reliable - Self-starting one second stepping motor has strong torque 
- Powered by 1.5V AA battery that lasts for a year 
- Supplied with two sets of hands, one short and one long 
- s 15 second/month accuracy 
- 56mm square, 15mm deep 
Complete with data sheet, instructions and wall hanger bracket ' Great If you are making equipment for export to the USA - or 

use 2 in series) No problem! 
Cat. YX2508 ONLY 514.95 

Are the "rabbit ear" antennas on the back of your portable 
TV broken? You know those ones that are telescopic and 
have ball -swivel joints. 
We have genuine 'HMV' factory spares that will fit other TV's 
Apparently they are almost industry -standard components. 
Each unit comes with a short length of lug -terminated 300 
ohm ribbon. 
We have a small job lot available at only $7.95 each. 
ONLY 220 SETS AVAILABLE. 
Cat. AA 2005 $7.95 

$695 

141[48 8002 

rr n 

J 
8 
CHANNEL 
MIXER 
KIT 

Ref: EA March/April 1983 
This great 8 channel 'live' mixer is perfect 
for bands, churches, theatre groups, home 
recording, disco etc. 
Each input channel accepts either micro- 
phone (balanced) or line (1V) levels. Power- 
ful equalisation foldback effects facilities are 
provided. The left and right master channels 
can drive balanced or unbalanced lines with 
5 band "graphic" equalisation. Separate 
foldback and "effects" are provided. 
The unit can be rack mounted or housed in a 

coripole chassis (which accommodates the 
power supply). Attractive wooden end - 
pieces finish the console to form a profes- 
si onal looking unit 
Complete 8 channel mixer 
(19" rack mount) Cat. KJ6504 $495.00 
Console mount chassis, power supply and 
wooden end pieces 
Cat. KJ6505 $98.00 
You end up with a 51500+ unit for under $600 

]ayear Incorporating 

ELECTRONIC AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET - PHONE: (021 264 6688 and 1021 267 1614 

CARLINGFORD TELEX:72293 

Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (021 872 4444 

CONCORD 
115- 117 PARRAMATTA ROAD PHONE: 102)7453077 

HURSTVILLE 121 FOREST ROAD- PHONE: (02(5707000 

NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

55 - 59.99 151.501 $10 - 524.99 163.201 
S25 - $49.99 ($4.50) $50 - $99.99 156.50) 
$100 - 5198 158.00) Over $199 1510) 

"Free INSURANCE for Road & Registered Post over $200' 
All heavy or bulky items lover 20kg.) sent Comet Road Freight S 12.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 

Mon - Fri Barn - 5.30pm: Set - 9am - 12pm: Thun night 8.30pm 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5,30pm. Sat - 630am - 12pm: Thur. night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE: P.O. Box 181 Concord, 2131 

Mail Order 
By 

BA N KC A RD 

Via Your Phone, 



THE VIC-20 COLUMN 

*ENCOURAGEMENT* 
Ozi-Soft, in conjunction with Computer Tech- 
nics, is offering to donate a VIC-20 expansion 
board for the best software item submitted to 
this column every month. 

The board is Australian -designed and manufac- 
tured and simply plugs into the VIC-20's expansion 
slot. It features three sockets that can be indepen- 
dently switch -selected, plus an on -board reset 
switch. With it you can plug in up to three separate 
expansion units to your VIC-20 and avoid the has- 
sle of plugging things in and out and turning the 
computer on and off each time. 

It is distributed by Computer Technics, 123 
Clarence Street, Sydney (G.P.O. Box 4936) 
NSW 2000. (02)29-7244. The board costs S59.95. 

All submissions must be accompanied by a 

signed letter from you stating that it's your original 
work. The winning submission will be judged by the 
Editor and no correspondence will be entered into. 
All published submissions will be paid for. 

Send entries to: The Editor, VIC-20 Column, 
ETI Magazine, P.O. Box 227, Waterloo NSW 
2017. 

The winner of the VIC-20 expansion board 
this month Is Chris Groenhout who wrote the 
program 'Alphabet'. This multi -function pro - 

ALPHABET 
Alphabet is an educational program aimed at 
educating children between the ages of three and 
six. It increases the ability of the younger children 
in the group to recognise shapes. It is also 
Intended to teach keyboard skills which will be 
useful throughout life. 

When the program is run it shows a menu of 
either a sequential order of letters or a random 
order as a means to exit the program. 

If you chose the first it clears the screen and 
prints a character eight times its usual size then 
waits for you to match it with one from the 
keyboard. The character you pressed is shown in 
a large size below the first and if the answer is 
correct the program continues on to the next 
letter in sequence until 2 is found. The program is 
then rerun. If an incorrect answer is given a 

ALPHABET 

40 
50 
60 
70 
80 
90 
100 

110 
120 
130 

140 
150 
160 
0 

170 PRINT"Ed ES!I'IFORS=200.70254:POKE36876,S:NEXT,POKE36B76, 127:FORT-1TO500:NEXT 
:NEXT 
180 RUN 
190 FORT=1T026PRINT' ";:A.TNT(RND(1)s26+1)POKE76B0,A.128:POKE38400,0:PRINT'mm: 
a"! 

200 POKE36878,15:J=AIPRINT'1":GOSUB310 
210 POKE188,0 
220 GETAst IFAs.'"THEN220 
230 IFA$'1'THENRUN 
240 H-ASC(A$),A.INT(H-64):IFA<IORA>26THEN210 
250 PRINT'(J'IGOSU8310: IFA=JTHEN270 
260 PRINT-RWO1T':FORS=200T01275TEP-I:POKE36874,51NEXT:PRIM "® 7607021 
e 
270 PRINT"MWES!WIFORS20070234,POKE36876,S:NEXT:POKE36876, 1271FORT=1T0500INEXT 
!NEXT 
280 RUN 
290 PRINT" 11812":EMC 
310 8=32768+8*AIFORC=8708+7,D"PEEK(C)IFORE=ITOBIF=14610=Ds2: IFD>255THE1.D-D-256:F 
-18 
320 PRINTCHR6<F)CHR10(32)):NEXTIPRINTCHRs(146)INEXT:RETURN 

gram teaches children to recognise shapes, 
learn the alphabet and also gives them useful 
keyboard skills. 

Chris Groenhout, Watson ACT 

descending sound is generated and the question 
asked again. When the answer is correct the 
program continues. 

If the random option is chosen the action is the 
same as previously described but Instead of 
appearing in alphabetical order, the letters 
appear in a random order until 26 have been 
chosen. The program then reruns. 

The program can be returned to the menu at 
any stage by pressing the up-arrow key. The 
program fits easily into the unexpanded VIC and 
can be SAVEd without any problems. 

Lines 10-80 are the menu and option determi- 
nation, lines 90-180 are the sequential letter 
routine, lines 190-280 are the random letter 
routine, line 290 is the end routine and lines 
310-320 are the big character routine. 

S REM sass <C) CHRIS GROEN4-TOUT 1983 sass 
10 PRINT'CJ"CHRs( 142)CHRf(8)IPRINTTAB<7)16ALPHABET':PRINTTAB<7)' 
20 PRII4TIPRINT":!':A1!)!)SEDUENTIAL' 
30 PRINTIPRINT'UTI:4290)RAN)OM" 

PRINT:PRINT'i(:430)EXIT PROGRAMME' 
PR 1 NT aYl!LLSll'E NTE R NUMBER . . 

GETASIIFAs."'THEN60 
ONNAL(A1)GOT090,190,290 
GOT0S0 
POKE36878,IStFORG=17026:PRINT'J')IPOKE7680,G+1281POKE38400,0+PR1NT'MNIMA.G 
PRINT'1'IGOSUB310 
POKE198,0 
GETAstIFA0-"THEN120 
IFAs-'}THENRUN 
H-ASC<As)tA.I14T(H-64):IFA<IORA)26THEN110 
PRINT'l1'IGOSU8310:IFA.GTHEN170 
PRINTM¡NOI.'tFORS200TOI27STEP-1:POKE36874,S.NENT:PRINT"® I:GOT011 

READY. 

ROAD RACE 
Stuart Young, Cardinia, Vic. 

This game program was written by a Year 10 student 
at Endeavour Hills Technical School. 

0 REha CHANGE THE IFOWE=I IN LINE 8 
TO IFOWE-5 SO THAT IT IS EASIER 

1 GOSUB600'BWI:DELAY80PR1NT'2' 
2 X7694 P05122, 22 

3 R5=PEEK.(36866) :POK.E36878, 15 
5 RC11 
8 GNEOWE+I1FOWEITHENOWE-0'0OTOl6 
9 COTO 20 

10 001VNM1: IFVAN.30THENYNA.0'OOTOSSO 
11 BNM.BNM+1:IFBNM100THENPSDASDI'BNM0:00T0500 
12 ZXC-INT(RHO(1)42)+1 
13 IFZXCITHENRC.RC+1 
14 IFZXC=2THENRC.RC-t 
15 IFRC<1THENRC=1 
16 IFRC)12TIEARC-12 
20 PRINTTAB(RC)':18.41 'M s!' 

30 GETAS.AS 

33 IF'Z"THENZ.1-I 
34 IFR$-"/"THENZ-2+1 
42 IFPEEK(X.Z)170THENPOKEX+Z,98' 0010208 
43 POVEX.C+Z.22 
50 IFRf."i THENBY-1:DELAY-80 
51 IFAS."!"THEIIBY2:DELAY40 
52 IFRSIrTHENBY.3'DELRY.20 
53 IFRt="R'THENBY=4: 
99 SC:SC+BYIFBY4THEN6 
100 FORI=ITODELAY'NEX.TI'0OT08 

200 PRINT"L': MASH!":POKE52,0:POKE36878.I5 
202 FORM. 170300: NEXTM 
203 FORL17017:G05UB670'NUTL:POKE36067,130'FORI.170300. 

NEXT! 

204 IFSC>NSTHENSS=HS:HS.SC:0070210 

205 IFSC<HSANDSC>SSTHENSS-SC 

209 G0T0301 

210 FORL17TOBSTEP-1 :GOSUB670:NExTL:POKE36e66,R5' 
211 INPUT"p'1tPRINT YOUR IIAME";NAMES 

301 POKE36879, 46. PRINT*''UONOUR SCORED"SC"Igl,)g)l*PND 
YOUR"RSD"11.'13NM'II FM I N" . 

302 VRINT"4q,pIOP SCOREI'HS"I 1"ISBVO "NAMES 
303 PRINT"S"P)/CND SCORER"SS" 
304 FORL177005TEP-1:GOSUB670:NEXTL:POKE36066,R5: 

POKE36878,0 

305 INPUT"WI,PNOTHER GO"; RCt 
306 IFAC$="N"THEIIPOFE36e79,27'PRINT'T 'END 
306 SC.O:PRINT'S :RC.1I:2=0:C.0:POKE36B79,92ASD.O 

DELAY=80: BNM-0:VHS-O O0T05 
500 PRINTTAD(RC)":*...!"RSD":e*ps!' 

510 G0T030 
550 PRINTTRB(RG':Mssss 'MNs":OOTO558 
670 REM 
650 POKE36977,230+L 
690 POKE36864,12+L 
700 POLE 36865.38.25L 
710 POKE36866, R5 -L 
720 POKE36867.174-Ls2 
73ETURN 
8000 P 

ROKE36879,92 

810 PRINT"74 ;t ROADPACEM BY S.YOUIGPPr 
820 PRINT": CONTROL YOUR. CAR rHE (9'f) ALONGTHE 

ROAD USING KEYS" 

830 PRINT'UH 2 -LEFT 7-RIGHT3,1 

AHD TO CHANGE 024001)2 PI -1ST GEAR 

840 PRINT' F3 -2ND GEAR 
F5 -3RD OEHR F7 -TOP GEAR" 

830 PRINT"S 0 (1 HIT SPACE 1- 
860 GETAt'IFAt=""THEN860 
970 RETURN 

READY. 

60 - December 1983 ETI 



EVER WISHED YOU COULD CONTROL YOUR 
IRON TEMPERATURE ... AS YOU SOLDER 

WITH SCOPES MODEL MS YOU HAVE ANY TEMPERATURE 
200°- 500°C AT YOUR FINGER TIP 

woo4 

i 

Power Supply Unit 
240V/4V 

Model PSU 

Air' IA . 

Iron Model MS 

Adjustable MiniScope lOw+-ølOw 
Hobby & Repair Iron 

....Lets you adjust its wattage and temperature 
....as you solder 

A multipurpose adjustable tool for the professional serviceman. Lets you choose the wattage and tip temperature 
to suit large or small jobs. Does the work of several freed heat conventional irons. 

ADJUSTABLE WATTAGE : Anywhere between FAST HEATING : 20° 200° C In 5 seconds 200 
10W . 70W - you control the output to suit 400° C in 5 seconds with faster cool down. 
the job. 

J 
SCOPE 
(03) 338 1566 

OWNER MAINTENANCE : Designed to let you 
maintain the tool in the field in seconds...for cents. 

ADJUSTABLE HEAT : Temperature is 

controlled by you while soldering to suit 
the job. Anywhere between 200° 500° C 

For a 
FREE CATALOGUE 

send your name 
and address to: 

FREEPOST No. 2 
SCOPE LABORATORIES 

P.O. BOX 63 
NIDDRIE, VIC., 3042 

NO STAMP REQUIRED 

SEND FOR FREE CATALOGUE. s,. 



microbee 

RESCUE 

ROBOT MAN 

MICROSPACE 

9 
Q - 

009Q 

A 
9 J 

LUCKY 

i 

IT 
VIPER 

SURVIVOR j - -_ 

GAMES 
VIPER 250.096 
Rabbits are everywhere and with 4 pet viper 
snakes, you gobble them up. Careful .... 
they grow as they eat and might eat their 
own tails. 
REELS 250.098 
Just like a real poker machine complete with 
spinning wheels and sound effects. It doesn't 
eat your money and you won't be caught by 
the booze bus. 
CHESS 250.022 
Try beating the computer at Chess. There 
are 6 levels of difficulty and a 'help' feature 
for the computer to make the next best 
move for you. 

c 

SURVIVOR 250.079 

The Aliens are attacking the earth and it's up 
to you to blast them with your attack fighter 
before they blast you! With a $1495 
Joystick .... you're in control. 
With Joystick $49.95 

MICROSPACE INVADERS 250.020 
A fast moving Microbee action game. Stop 
the aliens landing on earth or you will be 

51495 destroyed. 14 
ROBOTMAN 250.039 
You must eat as much energy pellets as you 
can and try to escape from the Robotmen 
before they eat you. 
CANNIBALS AND MISSIONARIES 250.084 
Take the cannibals and missionaries across 

51495 
the river but make sure there's not too 

51495 many cannibals or .... GULP! 14 



AND MANY MORE! ... . 

EYE OF MIN 250.089 32K ONLY. 
The flash of light in the darkness is the Eye of Min 
Gem and you try to capture it .... be careful. 

CHESS TUTOR 250.076 
Now you can study the classic moves of the 
masters at your own leisure. 

WONDER WORDS 250.106 

You specify the words and the computer then hides 
them in a matrix. Find them if you can! 

YAHTZE 250.017 
Add this well known dice game to your Microbee. Two 
versions available on each cassette. A great family game! 

ESCAPE FROM COLDITZ 250.056 

Beat the Hun. Make your break in the big escape. For 
32K only. 

FROG HOP 250.092 
Hurry .... cross the road before you get squashed. 
Then you have to cross the stream but look out for the 
prowling crocodile. 

'1495 

'1415 

'1495 

'1495 

$1495 

'1495 

EDUCATIONAL 
RESCUE 250.014 
You are stranded on an island. To be rescued you must 
select the appropriate synonym to the word on the $1495 
screen. Part of Learning can be Fun Vol. 2B. 

MILLIKAN'S EXPERIMENT 250.087 

Now you can deduce the charge of an electron. 
Graphic demonstration and tutorial for Year II and 12 $1,1/95 
physics students. 

WORD ADVENTURE 250.086 
Follow the path and answer the synonym, antonym or 
homonym to the word provided or correct the spelling $1495 
or the serpent will destroy you. 

KEPLER'S LAWS 250.080 
A simulation of planetary orbits enabling physics 51 .195 
students to analyse Periods, Elipses and Areas. lei 
WORK -A -BEE 250.062 
This program actually helps you write your own 
educational software. Ideal for teachers. Manual included. 

$1995 

UTILITY PROGRAMS 
TYPING TUTOR (Pitmans) 250.078 
Typing tutor takes you by the hand and introduces you 51495 
to typing with the minimum of fuss. 

PCG TUTORIAL 250.037 
Opens up the 'mysteries' of Microbee's programmable 

$ 1495 character generator to help you to design your own graphics. 

FORTH 250.302 IN ROM 
Now Microbee owners can use the powerful Forth 
applications oriented program language. Written by a 

couple of dedicated Forth experts, Microbee Forth is 

Rom based and comes with an internal dictionary of 
200 words. Because the language is interactive, 
extensible, structured and recursive, the user can 
readily expand the commands by adding new words. 
Forth is a very easy language for even a beginner to 
master and programs written in Forth run only a little 
slower than in Machine Code. 
Microbee Forth can run on 16K and 32K systems. A 
tutorial is supplied to enable newcomers to master this 
exciting new development for the Microbee. $4950 
MICROBEE PASCAL NEW 250.300 IN ROM 
A good step into a new language. It incorporates an 
editor, a p -code single pass compiler and a p -code 
interpreter. 

OZ -LOGO 250.301 IN ROM 
A remarkable graphics language enabling your $4(195 
Microbee to have outstanding graphics capabilities. 7 
SUPER DISASSEMBLER 250.052 

This takes a machine code and translates it into Z80 
standard mnemonics to utilise routines in other $1995 
machine code programs. 

SKETCH PAD 250.085 

Allows you to draw anything you might desire on the $1495 
Bee. Circles, polygons and boxes. An excellent program. 

MORSE CODE TUTOR 250.077 
Now you can learn the code that you thought was only $1495 
the domain of the dedicated radio Ham. 

PROGRAMMING HINTS 250.014 
This program consists of a collection of modules which 
you may use to improve your own Basic programs. To 
allow you to see the effect of each module, they are all 
linked together under a menu driven display which 
allows you to Run each module, or List each to see $1495 
how they work. 

$5995 

BUSINESS 
DATABASE 250.051 
The ideal system for keeping lists of all those things 
you wish to recall during the year. Ideal demonstration $1495 
of data base techniques. 

BUSY CALC 250.050 
Fed up with constantly having to erase errors from 
your spreadsheet? Is your spreadsheet giving you a 

headache? Busy Cale will help solve all your problems 
for you. Some of the commands available are: Average; 
Sum; Compute; Format; Recalculate and Load and 
Save to cassette. 

'1495 

microbee 
computer 
shops 
I Pattison Ave, 
Waitara 2077. 
Phone (02) 487 2711 

729 Glenferrie Rd, 
Hawthorn 3122. 
Phone (03) 818 2244 
141 Stirling Highway, 
Nedlands, Perth. 
Phone (09) 386 8250 

Cooleman Court, Weston 
A.C.T. 2611. 
Phone (062) 88 6384 

DIRECT ORDERS 
PHONE (02) 487 2711 

DEALERS: 
NSW: Jaycar, (inc. Electronic 
Agencies) 117 York Street, 
Sydney. 115 Parramatta Road, 
Concord. 121 Forest Road, 
Hurstville. Cnr Carlingford 
and Pennant Hills Road, 
Carlingford. Compu-K, 
7 Casino Street, Lismore. 
Comput/Ed, 8 Park Arcade, 
Park Avenue, Coffs Harbour. 
ACT: Computech, Belconnen 
Churches Centre, Benjamin 
Way, Belconnen. 

VIC: Computerland South Melbourne 
37 Albert Road, South Melbourne. 
S.A.: Key Computers, 1061 
South Road, Edwardstown. 77 
Grenfell Street, Adelaide. 

W.A.:.Altronics, 105 Stirling 
Street, Perth. 

QLD: Software 80, 
105 Milton Road, Milton. 
Electrographic Office Systems, 
25 Grafton Street, Cairns. 
Town and Country Computers, 
CTL Centre, Anne Street, 
Aitkenvale, Townsville. 
TAS: Central Data, I4A 
Goodwin Street, Launceston. 

APPLIED 
TECHNOLOGY 
RETAIL 
PTY LTD 

bonkcard 
welcome here 

eso 
PUBLISHING COMPANY 



JN CAB 
Here is an unbeatable opportunity to purchase a top quality 
printer from a well known and respected manufacturer, Texas 
Instruments, at a saving of over 30% on their normal list price. 

TI 850 PRINTER 

$760 exc. tax 
$912 inc. tax 

Normal list price on this printer 
is $995 exc. tax; save $235! 

T1850 SPECIFICATIONS 
SPECIFICATIONS POWER REQUIREMENTS 

Voltage 90.132 Vac, 47 63 Hz. 
single phase or 187.264 TI 850 PRINTER Vac. 47 63 Hz. single 
phase 

Power 100 W maximum 

Serial Interlace: 
Specification 

Line levels 
Type code 

Bas 

EIA RS.232.0 standard 
subset 
-12 or 12Vdc 
ASCII and similar 
international codes 

Characters 
per line 

Line length 

Lines per inch 

80 characters al 10 tip 
(standard). 132 characters 
at 1645 cpi 
Full line at 10 cp or 1645 
cp reourres 203 mm (81 
6 Ipi and 8 Ipi 

PHYSICAL DIMENSIONS per second 200. 300. 600. 1200. 2400. Paper drives Fripion.roller or tractor 
Size 412 mm (16 Y) wide 4800. 9600 Paper width 76 mm 10 254 mm 13 to 10 

220mm (130) deep Receive buffer 256 characters. in) 
127mm (50 (high 'expandable to 4000 PAPER 

Weight 6 8 kg (1510) excluding characters Type Sheet, roll or lanlold (single 
options and accessories Line control Printer ready busy or multipart) 

CHARACTER SETS PRINTER Width 254 mm (10in) maximum 
Type Full US ASCII and 7 Method Wire-matnx Impact Roll 127 mm (5 0 in). maximum 

international Speed Print 150 cps diameter 
INDICATORS Pattern 9 a 9 dot matrix (standard Thickness Single pan 0 254 mm (0 01 
Light Power. on-line. pitch SFL print) in) 

DATA 15 a 9 dot matrix Multrpan. 0 34 mm (0 014 
Parallel Interlace (enhanced print) In) maximum foe original 

Line levels 0 or 4.5 Vdc Characters plus two copies (No cards 
Characters per inch 10 cpi and 1643 cpi permitted except on last 
per second 1000 cps maximum (standard) copy) 
Line control Strobe acknowledge 5 cpi and 8r5 cp 

(double -wide) 

- 

TI 810 PRINTER 

$1410 exc. tax 
$1692 inc. tax 

Normal list price on this printer 
is $1890 exc. tax; save $480! 

The 11810 is a. fast, draft-9uality 
dot-matrix printer which is built 
to support cor(tinuous throushput. 

SPECIFICATIONS 
TI 810 PRINTER 

TI 810 PRINTER 

PRINTER 
Techn Qua 
Character matrix 

Character set 
Characters per inch 
Characters per ene 
Lines per mcn 

THROUGHPUT 
Print speed 
Lines per m,nule 

Line feed 
Paper slew 

Seven -wire matrix mac, 
9x719 wide 7hgm) 
dot matrix 
64Cnaracter limited ASCII 
10 
132 maximum 
6 or 8 loperator - or 
sottware - selectable' 

150 characters Per second 
64 al 132 characters per 
line and up to 450 at 10 
Characters per line 
33 m uniseconds 
170 mm per second 
1667 inches per secondl 

PAPER 
Paper w dth 

Paper loading 
Number 01 copies 

Adtustable from 76 to 
381 mm 13 to 15 inches) 
Rear or bottom teed 
One original and live 
copes 

CONTROL SYSTEM 
Electronics 8080 nvcroprocessor 

system 
Printing method Bbl rectional 
Butler ¡FIFO) 256 characters 
Horizontal tabs Software Programmable 
Vertical format control Software and operator 

programmable 
Selt-lest Prints ASCII characters in 

a rotating pattern 
Ibarberpolel 

Bell Pulsing aduibie lone 

COMMUNICATIONS 
Interlace 
Baud rates 

Serial (EIA R5.232 -C) 
110. 150. 300. 1200, 2400. 
4800. 9600 
ODD. EVEN or ignore 

100. 120. 220 or 240 Vac ( 10'. to 15'.) 
Frequency 47 to 63 hertz 
Watts 200 
Power fuse 100 or 120 Vac range. 5 A, 

250 V fuse 
220 or 240 Vac range. 
2 5 A. 250 V fuse 

PHYSICAL DIMENSIONS 
Weight 25 kg (55 pounds' 
He.ght 203 mm (8 inches) 
Wroth 654 mm (25 75 inches) 
Depth 508 mm 120 inches) 

Parity 
INPUT POWER 
at voltage 

OPTIONS 
Serial EIA cable for 810 printer: $50 exc. tax, $60 inc. tax. 
Serial cable for 850 printer: $55 exc. tax, $66 inc. tax. 

4K buffer for 850 printer: $100 exc. tax, $120 inc. tax. 
All items carry normal warranty. 



COUPON TO: 

PRINTER OFFER 
c/o ETI Magazine 
P.O. Box 227, Waterloo NSW 2017 

OFE 
* until you've read it through 

TOP QUALITY 
TEXAS INSTRUMENTS 
PRINTERS 

11850 PRINTER 

The Model 850 printer is a reliable, versatile dot matrix impact printer featuring 

150 cps bi-directional operation and 9 x 9 or 15 x 9 dot matrix characters with true 

descenders. Mosaic graphics are possible with a squared -off pattern six dots wide 

by 12 dots high. It is also capable of raster graphics. 
It comes with a serial/parallel interface as standard; all you do is change the cable. 

There is a 256 -character buffer inside and a 400 -character buffer option is offered, 

too. The 850 can handle single sheets of paper or fanfold paper up to 254 mm (10") 

wide and roll paper up to 127 mm (5") in diameter. A comprehensive. copiously 

illustrated, 108 -page manual is supplied with the printer. 

This is an a:<ample of STANDARD print 
made by the Model 850 Printer. 
This 
made 

This 
made 

is an example of ENHANCED print 
by the Model 850 Printer. 
is ar, example EMPHASIZED print 
by the Model 850 Printer. 

This is an example of EtIi1PRESSED print 
made by the Model 850 Printer. 

The Model 850 Printer 
made this example of 
DOUBLE-WIDE print - 

11810 PRINTER - 

The Texas Instruments Omni 800 Model 810 printer is a receive -only, forms - 
programmable impact printer. It features a microprocessor system which controls all 

character recognition, printing and paper movement. Basic operating, data proces- 
sing and self -test routines for the microprocessor system are stored in ROM. 

Random-access memory stores vertical format control routines, which may be 
locally programmed by the operator or remotely programmed through the communi- 
cations line. 

A single seven -dot -column printhead produces the 9 x 7 dot matrix for character 
generation. Printing is bi-directional at the rate of 150 characters per second. A full 
132 -character line is printed in less than one second. 

The standard print format is 10 characters per inch (cpi) horizontally and six or 
eight lines per inch (Ipi) vertically. The printer produces one original and up to five 
copies using sprocket -fed paper in widths from 76.2 to 381 mm (3" to 15"). 

A detailed, comprehensive, A4 -format, 76 -page manual is included. 
Serial/parallel interface is standard; all you do is change the cable. 
There's nothing flash about the Texas Instruments 810 printer - but it's an ideal 

printer. It prints quickly and cleanly, and it's as close to unbreakable as we've seen. 
We run three of them in this office - one has been on-line for more than a year 
without missing a beat. It literally never gets switched off, and runs up to 24 hours a 

day, all the time. 
When we want to move cables in the ceiling, we stand on the printer to get to them! 

Most printers these days would collapse as soon as you even thought of doing such a 

thing. 
The TI810 is recognised throughout the industry as a reliable, fast workhorse. It's 

claimed to run at 150 characters a second, and it comes closer to its rating than 
anything else we've tested. On a solid -text printing test that shows 80 cps machines 
are actually running at around 34 cps, the 810 comes up just under 130. That's fast. 

Its dot matrix typeface is obviously draft quality, without full descenders, but it is 

clear and readable. If speed and real bullet-proof reliability are what you need. this is 

the machine. 
Normal retail price is around 52200 before tax, and it's good value even at that 

price. 

This is a sample of the dot-matrix 
print ctuality of the high-speed 
Texas Instruments TIB1O. 

HOW TO ORDER YOUR TI PRINTER 
Fill out the coupon here and enclose a cheque, bank cheque 
or money order for the amount required made out to 
PACESETTER SYSTEMS PTY LTD. 

If you are not paying sales tax, please quote you sales tax 
number on the coupon, where indicated, or for schools, 
colleges or other educational institutions, enclose a sales tax 
declaration on your letterhead. 

Delivery will be by freight to anywhere in Australia, fully 
insured. Shipments will be made ex -stock, but to cover 
unforeseen delays, please allow up to 4-6 weeks for delivery. 
This offer is made by Pacesetter Systems (a division of VSI 
Electronics Pty Ltd, incorporated in S.A.) and ETI is acting as 
a clearing house for orders. All orders must be via the coupon 
here, or a photostat thereof if you don't wish to cut the 
magazine. 

SEND COMPLETED Please send me: 
T.I. Model 850 Printer(s) @ $ tax free/tax paid* 
T.I. Model 810 Printer(s) «m $ tax free/tax paid* 
Serial EIA cable(s) for 810 printer @ $ tax free/tax paid" 
Serial cable(s) for 850 printer @ $ tax free/tax paid* 
4K buffer(s) for 850 printer @ $ tax free/tax paíd* 

plus freight: 850 printer - $10, 810 printer $20 
" strike out whichever is inapplicable. 

Sales tax no. (if applicable) 

I enclose $ total. 

Cheque or Money Order no. 

Signature 
(unsigned orders cannot be accepted) 

Name 

Address 

Postcóde 

OFFER CLOSES 31 DECEMBER 1983 
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Here it is ! the breakthrough you've been 
waiting for! A -personal computer with all 
the right features: colour graphics, sound, 

standard Microsoft BASIC for easy 
programming, a whopping 8K bytes of 

RAM memory, the ability to work with á 
standard TV set, and much more. Yet 
thanks to modern electronics and our 

buying power, the Dick Smith VZ-200 will 
cost you only $199 - far less than any 

comparable computer (and you get our 7 - 
day money back satisfaction guarantee!). ' 

There'll never be a better time to invest in 
your family's future.... 
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"...this is a great machine, and one that is likely to change the face of Australian personal computing." - Editor, APC. 
"We are impressed with the excellent implementation of Microsoft 

BASIC, full on -screen editing, repeat keys and easy -to -use graphics features." - Creative Computing, May 1983. 
"If....you want a computer for playing games, for self -education, for learning about BASIC and perhaps for writing your own programs, the VZ-200 has one overwhelming advantage - the number of features for its price." - EA, July 1983. 

Now every family can afford their own personal computer! 
Yes, for just $199, the Dick Smith VZ-200 gives you amazing computing power - far more than many machines two, three or even four times thé price. Now you can find out what computers are all about. The kids can use it with their school work. It can keep track of your home budget It can even help you in your business! 

Eli 
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Write & store 

your own 
programs/data! 

VZ Datasette 
Get the most from your VZ-200 - store you r programs on this 
deluxe recorder. Made just for the VZ-200 soil's better than 
any normal cassette unit. 
Cat X-7207 

ONLY 
WANT MORE MEMORY? 
SIMPLY PLUG IT IN! 

16K MEMORY MODULE 
Want to write your Own programs but find the memory of 

your computer unable to handle it? This happens with almost 
every computer, no matter how large its memory! But with 
the VZ200 the answer Is simple - lust plug in the memory 
expansion module and now your VZ200 has a whopping 
24K of total RAM' Cat X-7205 

Il 

A great range 
of games 
software 
POKER 
Straight draw poker -just you and the 
computer. You can bet, raise, call, 
bluff and fold, just like the real thing. 
Cat X-7232. 
MATCHBOX 
A great memory tested Behind the 
letters on the grid are pairsof symbols, 
but you can only see one at a time. 
Which letters have which pairs behind 
them? Good colour graphics and 
sound effects. Cat X-7231 
BLACKJACK 
Ever wanted to visit Las Vegas? This is 

the next best thing -OR a good way to ' 

practice if you're planning a trip there. 
Blackjack or'21' Is the game and the 
screen shows all the cards 
Cat X-7235 
HANGMAN 
If you can't guess the mystery word(8 
letters) the figure on the screen is 

hanged- you lose! Based on the pop 
ular children's game, this program 
helps kids with spelling and vocabulary. 
Cat X-7233 

NOTE: Some programs may 
require 16K memory module. 
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Don't buy just a printer- here'sa fantastic NEW 

O 
4 colour printer that is an X -Y plotter as well! 
Use it to produce graphs, pie charts, printing in 
many different sizes and lots more- all in four 
Colours. Thanks to its built-in microprocessor, 
all of this can be done easily using simple 
Commands in your BASIC programs. 

Look at some of the features: 
* 4 colours! (black, green red, blue (uses 
ball pen Inserts]) * A PLOTTER as well as a 

printer * Standard Centronics -type parallel 
interlace * 10 chars. per sec. pnnting speed 
* Software switching between printing 
and plotting * 40/80 columns per line * 
Resolution 0.2 mm * Step size0.2mm min. FullASCII set so and tower 

'Intelligence' - plots lines, etc In response 
microprocessor provides 

to simple commands * Plotting speed 52 
mm/sec max vertical and horizontal, 73 
mm/sec for 45' plotting. 
* 8 the best feature of all Is THE PRICE! 

Cat X-7208 

AVAILABLE 
ONLY $299 

THIS 
MONTH 

e any Centroni s typ pn_r ter th this 

Pli iérr Interface 
Now get a printed 'hard copy' of both your programs and your data with this low cost ONLY 
Printer Interface. This superb compact module simply plugs into the back of your 

VZ200 alongside the memory expansion module, and lets you connect It to any 

standard Centronics -type printer, (like the X-7208 above). includes printercable 
$ 
T7%50 

Cat X-7210 

NEW GAMES 
AVAILABLE 
SLOT MACHINE/KNOCK OFF/ 
RUSSIAN ROULETTE Cat X-7234 
CIRCUS Cat X-7236 
BIORHYTHYM/PAIR MATCHING/ 
CALENDAR Cat X-7237 
HORSE RACING Cat X-7238 
INVADERS Cat X-7239 
DYNASTY DERBY Cat X-7240 
GHOST HUNT Cat X-7242 
HOPPY Cat X-7243 

NE PllL 
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WE'VE GOT NEW BOOKS TOO! 
VZ-200 Technical Manual 
Want to get the most from your VZ-200? This technical 
manual explains all the ins and outs. ups and downs. For the 

$ 50 
real computer enthusiast or the beginner who wants to 7 know morel Cat B-7204 

Introduction to Computing 
Are you a'babe in the woods' when it comes to computIng? 
Try this one out written just for YOU! In a language you can 
understand, it will have you a VZ-200 expert in just a few 
days! Cat B-7200 

$995 

First Book Of Programs 
Tried, trusted and true programs for your VZ-200. There's 
something for everyone- and remember, theyre all written s 

695 in BASIC so you can save these on cassette so you only 
have to key them in once! Cat 8-7202 

Plus these great financial & educational 
programs 

STATISTICS 1 you can learn a quite a lot about the game. 

A great introduction to the basic principles of Cat X-7254 

statistical analysis. Explains about the Mean, PORTFOLIO MANAGEMENT 
Variance Standard Deviation, different types Like to Invest in the share market? This pro- 

of Distribution etc. Gives you the opportunity gram will help you to analyse and manage 

to test your knowledge by working out your portfolio for max. profit and min. risk It 

examples Cat X-7251 gives you a working model of your portfolio, 

STATISTICS 2 so you can see the likely effects of any 

Following on from Stat. 1, this program deals changes. Cat X-7261 
with more advanced concepts Tests of eta- DISCOUNTED CASH FLOW ANALYSIS _ 

tistical significances. Students T -test, the Chi An ideal working tool br executives. socoun' 

Square test and so on. Cat X-7252 tents etc, providinga model f or market capital 

MATRIX budgeting decisions and minimising an in - 

Working out mathematical matrices can be a vestment without preludicing a prolect's 

real chore. This prog ram gives you more skill liquidity. Cat X-7262 
In handling them by practice. Cat X-7253 FINANCIAL RATIO ANALYSIS 
TENNIS LESSON/GOLF LESSON A program for the professional accountant 
Challenge your computer to a ga me of tennis Investment advisor, or small business owner 

or golf. It plays bythe rules soeven if don't win who doesn't want to stay small! Cat X-7263 



ZX COLUMN 

LIFE FOR THE ZX 80 

This program is a machine code version of the John 
Conway 'Life' simulation. It displays a 16 x 16 matrix 
on the screen. It was developed on the 'old ROM' 
ZX80 and uses slightly more than 2K of memory. 

It could be made shorter by treating the machine 
code as a saved variable, but an inadvertent RUN 
would require a reload from tape. Loading takes 47 
seconds and transferring the machine code after 
RUN takes 10 seconds. 
Once this is accomplished, you are prompted for 

cell entry. Zero is the upper left hand corner and 255 
is the lower right. After cells are entered, any larger 
number goes to the machine code routine and 
displays the resultant pattern. Each new line will 

continue the process. 

If the pattern disappears or stabilises, entering 'S' 
will tell you how many generations the initial pattern 
went. To continue with a new simulation, enter GO 
TO 100. 

LIFE FOR THE ZX 80 - BASIC LISTING 

10 DIM A (255) 

20 LET M$ - `FDE50600DD2A0A40FD2 

A0840FD23FD231600007E0OFE762004D 

02318F578E60F4F87781)6103820DD7EE 

FFE802001147928081WEEEFE8020011 

479D60F2808DD7EF0FE8020011479280 

8DD7EFFFE8120011479D60F280907E0 

1FE802002141173EEF903823792808DD7 

ElIFE80200114792808007E1OFE80200 
114' 

320 

330 

500 

505 

J. L. Elkhorne, Chigwell Tas 

IF IS - 'E' THEN GO TO 500 

IF If - " THEN GO TO 1000 
PRINT 'ENTER 0-255 FOR LIVE CELLS' 
PRINT ':255 TO G0' 

25 REM TO HTST 510 INPUT N 

30 LET ML - 19200 520 IF 0'255 THEN PRINT 'S TO STOP OR NIL 
40 GO SUB 5000 FOR GENERATION' 
50 LET Ms - '79D60F2808DD7E12FE8 530 IF 0'255 THEN GO TO 1000 

0200114DD7E0082FD770078C60147280 600 LET D - PEEK (16396) 256 PEEK (16397 
7181,23FD23C31048DD2A0A40FD2A08400 610 IF PEEK (D) - 118 THEN GO TO 640 
D23FD23FD23FD7E0057D68228117AD68 620 LET D - D + 1 

328007A060328073E0000770018023E8 630 GO TO 610 

ODD77000023DD7E0OFE7620020D23FD2 640 LET D -D+1 
304782001FDE1C9' 650 LET R - N/16 

60 GO SUB 5000 660 POKE D + R + N, 128 
100 LET IS 'X' 670 GO TO 510 
110 LET N - 0 1000 LET R - USR (19200) 
120 LET D - 0 1010 LET G - G + 1 
130 LET R = 0 1020 GO TO 30°- 
140 LET H - 0 2000 REM J.L. ELKHORNE 
150 LET L - 0 2020 REM HOBART. TASMANIA 
160 LET G - 0 5000 LET H - CODE (MS) 
170 LET P 0 5010 IF H - 1 THEN RETURN 
200 FOR L 1 TO 16 5020 LET MS TLS (MS) 
210 PRINT 5030 LET L - CODE (MS) 
220 PRINT 5040 POKE ML. 16 ' (H - 28) + L - 28 
230 NEXT L 5050 LET MS - TLS (MS) 
233 PRINT 5060 LET ML-ML+1 
234 PRINT 'E TO ENTER CELLS' 5070 GO TO 5000 
300 INPUT IS 6000 PRINT 
310 IF IS - "S' THEN GO TO 6000 6010 PRINT 'THLRE WERE G. ` GENERATIONS' 

LIFE FOR THE ZX 80 - MACHINE CODE 

GETADR 

POINTR 

L/RTST 

TOPTST 

HST 

ATST 

CTST 

FDE5 PUSH IY 

06 00 LD B. 0 

DD2A 0A40 LD IX. (NN) 

FD2A 0840 LD IY, (NN) 

FD23 INC IY 

FD23 INC IY 

16 00 

DUE 00 
FE 76 

20 04 

DD23 

18 F5 

78 

E6 OF 

4F 

B1 

78 

D6 10 

38 20 

DD7E EF 

FE 80 

20 01 

14 

79 

28 08 

DUE EE 
FE 80 

20 01. 

14 

79 

D6 Of 

28 08 

DD7E FO 

FE 80 

20 01 

14 

No, OF CELLS 

FIND DISPLAY FILE 

FIND VARIABLES 

ID D. 0 CLEAR 

LD A. (IX + D) 

CP, 118 LOOR FOR N/L CHAR, 
JR NZ. L/RTST 

INC IX 

JR E. POINTR + 2 

LD A. B 

AND A. 15 

LD C. A 

OR A 

LD A, B 

SUB A. 16 

JR C. DTST 

RESULT COUNTER 

STORE L/R TEST 

LD A. (IX - 17) BACK A ROW + N/L 
CP, 128 LIVE TEST 
JR NZ. ATST 

INC D 

LD A. C 

JR Z. CTST 

LD A. (IX - 18) 

CP. 128 

JR NZ. CTST 

INC D 

LD A. C 

SUB A. 15 

JR Z. DTST 

LD A. (IX - 16) 

CP. 128 

JR NZ. DTST 

INC D 

DTST 79 

28 08 

DD7E FF 

FE 80 

LD A. C 

JR Z. ETST 

LD A. (IX - 01) 

CP, 128 

ENDTST 78 

C6 01 

47 

28 07 

LD A. B 

ADD A. 01 

LD B. A 

JR Z. REFILL 
20 01 JR NZ. ETST 

DD23 INC X 
14 INC D 

FD23 INC Y 

C3 1048 JP, POINTR ABSOLUTE ADDRESS' ETST 79 LD A. C 

D6 OF SUB A. 15 REFILL DD2A 0A40 LD IX. (NN) 
28 09 JR Z. BTMTST 

FD2A 0840 LD IY, (NM) 
DD7E 01 LD A. (IX + 01) 

DD23 INC IX FE 80 CP, 128 
FD23 INC IY 20 02 JR NZ, BTMTST 
FD23 INC IY 14 INC D 

B7 OR A CLEAR CARRY FLAG DISFIL FD7E 00 LD A. (IY + 0) 

51 LD D, A 

BTMTST 3E EF 

90 

38 23 

LD A. 239 

SUB A. B NEG. ANSWER ON 

JR C. RESULT BOTTOM Row 

D6 82 

28 11 

7A 

D6 83 

SUB A. 130 CELL WITH 2 NEIGHBORS 

JR Z. SETCEL 

LD A. D 

SUB A. 131 CELL NITS 3 NEIGHBORS 
GTST 79 

28 08 
LD A. C 

JR Z. FIST 

28 OC 

7A 

D6 03 

JR Z. SETCEL 

LD A. D 

SUB A. 03 NO CELL BUT 3 NEIGHBORS DD7E 11 ED A. (IX 17) FORWARD A ROW + N/L 
28 07 JR Z. SETCEL FE 80 CP, 128 

20 01 JR NZ, FTST 
CLRCEL 3E 00 LD A. 0 14 INC D 

DD71 00 LD (IX 0). A FIST 79 LD A. C 
18 02 JR, PUT 28 08 JR Z. HTST 

DOTE 10 LD A. (IX + 16) SETCEL 3E 80 LD A. 128 FE 80 CP, 128 

20 01 JR NZ. HTST 
°UT 1177 00 LD (IX + 0), A 

14 INC D 
DD23 INC IX 

HTST 79 LD A. C 
DD7E 00 LD A. (IX + O) D6 OF SUB A. 15 
FE 76 CP. 118 

28 08 JR Z. RESULT 
20 02 JP. Ni. N/L 2 

DD7E 12 LD A, (IX + 18) 

FE 80 CP, 128 
N/L DD23 INC IX 

20 01 JR NZ. RESULT 
FD23 INC 1Y 

14 INC D 
04 INC B 

78 LD A. B 
RESULT DD7E 00 LD A. (IX + 0) GET CELL 20 D1 JR NZ. DISFIL 

82 ADD A. D PLUS NEIGHBORS FDE1 POP IY 

FD11 00 LD (IY + 0). A STORE IN ARRAY 
C9 RET 

68 - December 1983 ETI 



SEAFIGHT 

You are in control of an aeroplane circling over a 
submarine and you have to hit the submarine. You 
have an unlimited amount of bombs and the bombs 
are released by pressing any key. But watch out for 
the battleships because if you hit one of them your 
five lives will be lost. 

The game requires 16K to run it. 

SEAFIGHT 
1 REM SEAFIGHT 
2 REM 
3 REM (C) C.HUEBEL 1983 
4 REM 

10 PRINT ' 

. 

20 FOR N=1 TO 13 
30 F'RINT '1';TAB 31;' Ip 

40 NE.XT N 

50 FOR'N=1 TO 6 

60 F'RINT' :7;ñ '_: ií_.71.' 
70 NEXT N 

80 F'RINT s'u-,. .. .-.+,-+,v 

85 LET H=0 
66 PRINT AT 2,0;' 

87 PRINT AT 1,1;'SCORE=';S;TAB 
11;'NI-SCORE=';H;TAB 24;'LIVES= 

';L 
90 LET A$= 
100 LET B$=*.iiiime 
110 LET C$=' ' 

120 LET D$=' (!e ' 

130 LET E$='¡i> 
.140 LET F$='91111) 
150 LET F=INT (RND*5)+1 
160 PRINT AT 12,F;A$;AT 13.F;B$ 

;AT 12,F+7;A$;AT 13,F+7;E$;AT 12 
,F+14;A$;AT 13,F+7;B$;AT 12,F+21 
;A$;AT 13,F+21;B$ 
170 LET G$='p; 3' 

180 LET I$='9ffliale 
190 LET G=1 
200 FOR N=23 TO 1 STEP -1 
210 PRINT AT 4,N;Dt;AT 3,N,C$;A 

T 18,9;;I$ 
220 IF INKEY$ <> " THEN GOTO 1 

000 
230 NEXT N 

240 LET G=2 
250 FOR N=1 TO 23 
260 PRINT AT 4,N;F$;AT 3,N;E$;A 

T 18,N;G$ 
270 IF INKEY$ " THEN GOTO 1 

000 
280 NEXT N 

290 GOTO 190 
:10u0 REM **FIRE ROUTINE** 
1005 FOR M=5 TO 13 

C. Huebel, Macquarie ACT 

1010 F'RINT AT M,N+((G=2)*4);V 
1020 LET N=N+(G=2)-(G-1) 
1030 IF N=1 OR N.23 THEN COTO 20 
00 
:1040 IF G=1 THEN PRINT AT'4.N;D$ 
;AT 3,N;C$;AT 18,N;I$ 
1050 IF G=2 THEN PRINT AT 1 N;F% 
;AT 3,N;E$;AT 18,N;G$ 
1055 PRINT AT M,N+(((G=2)*4)-1)- 
((G=1)*?);' 
:1060 NEXT M 

1070 IF N+((G=2)*4)=F+4 OR ((6=2 
)*4)=F+11 OR ((G=2)*4)=F+18 OR 
(G=2)*4)=F+5 OR ((G=2)*4)=F+6 OR 
((0=2)*4)=F+12 OR ((G=2)*4)=F+1 

3 OR ((G=2)*4)=F+19 OR ((G=2)*4) 
-F+20 THEN GOTO 1080 
1075 GOTO 3000 
:1080 FOR M=14 TO 18 
.1090 PRINT AT MIN+((G-2)*4)i'V' 
1100 LET N=N+(G=2)-(G-1) 
1110 IF N=1 OR N=23 THEN GOTO 20 
00 
1120 IF G=1 THEN PRINT AT 49N;h$ 
;AT 3,N;tn$:AT 18,N;I$ 
1130 IF G=2 THEN PRINT AT 4,N;Fs 
;AT 3,N;E$;AT 18,N;G$ 
1140 PRINT AT M,N+(((G=2)*4)-1)- 
((G=1)*2);' ' 

:1150 NEXT M 

:1160 GOTO 4000 
2000 PRINT AT M,N+(((G=2)'*4)-1)- 
((G=1)*2);' ' 

2005 IF G=1 THEN GOTO 240 
2010 IF G=2 THEN GOTO 190 
2999 REM **FIRE FAILED** 
3000 PRINT AT 10,10;'FAILED..,.' 
3005 PAUSE 50 
3010 PRINT AT 5,N-1;' ;A 
T 6,N-1;' 
3020 LET L=L -1 
3025 IF L=0.1HEN STOP 
3027 LET C1 
3028 PRINT AT 10,10;' 
3030 GOTO 4010 
3999 REM **FIRE HIT** 
4000 PRINT AT 10,10;'HIT 
4002 PAUSE 50 
4005 LET C=2 
4010 PRINT AT 18,N;'FAIL 
4020 PRINT AT 3.N;' ';AT 4 

,N;' ';AT 12,1;' 
';AT 13,1; 

';AT 10,10;' 
4030 LET S=S+((C=2)*10) 
4040 IF H<S THEN LET HS 
4050 GOTO 87 
7998 SAVE SEAFIGNT' 
9999 RUN 

NUMBERS 
The computer prints a random number and the 

player must then enter this number. Each time a new 
number is added to the existing one, and the player 
has a limited amount of time to recall this number 
and enter It. 

At the end it shows how many times the player 
guessed the number. 

5 REM NUMBERS 
10 LET R9="" 
20 LET Y=1 
30 LET X=INT IRN0f10) 
40 LET R$=A$+STR$ (X) 

Frank Papadopoulos, Dulwich Hill, NSW 

50 POINT R$ 
60 PROSE 1000/Y 
70 CLS 
60 INPUT B$ 
90 IF Rf<>Bs THEN GOTO 190 
100 IF Y(S THEN PRINT -TM4T""5 
110 LET Y=Y+1 
120 IF Y)=5 AND Y<8 THEN PRINT 

"DELL DONE" 
.130 IF Y)=8 THEN PRINT "THAT' S 
EXCELLENT..." 
140 GOTO 30 
190 PRINT -TOO BAD... - 
200 PRINT A4," URS THE RNSUER' 
2..10 PRINT B$;" URS YOUR ANSWER" 
220 PRINT "YOU LASTED FOR ";Y;" 
GOES" 

THE ZX SPECIALISTS 
The Professionals who care! 

SPECTRUM HAS ARRIVED!! 

Spectrum 48K version 
$399.00 (add S7 for p&p) 

1Tfi 
i . 1 
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HARDWARE 

32K D RAM Pack in attractive case 
S125.00 (mcl. p&p) 

Suitable for ZX81. No extra PSU required. Plugs 

into Expansion Port. Works also with Printer. 

Unique wobble free design. 

X ROM CARD 569.95 (mcl. p&p) 
Works with ZX 81 only. Compatible with Sinclair 
16K RAM Pack. Has built-in Printer interface for 

centronics type printers and contains EPROM 

Burner for Basic and machine code programs. 

PROGRAMMABLE CHARACTER GENERATOR .. 

595.00 (incl. p&p) 
(Fully assembled) Suitable for ZX 81/80 fitted 
with 8K ROM. Create own character sets. high 

resolution graphics. etc. FREE supporting 
software of Demmo. 2 Games and instructions. 

For the ZX80 and 
Microace 
VIDEO UPGRADE UNIT for ZX 80 

S38.50 (incl. p&p) 
(Fully assembled). Upgrade to fully animated 
graphics of ZX81. Will now run in SLOW MODE. 

Requires 8K ROM -not included. 

90 Day warranty on all products 

Payment by cheque, money order 
or Bankcard 

For further information send a 

large S A.E to 

VENDALE 
VENDALE PTY. LTD., 

Dept. T7. Box 456, Glen Waverley, 
Vic. 3150. Australia. Ph: (03) 232 0444. 

ETI December 1983 - 69 
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PISTOL DRILL 110 
IN STAND 

12V DC 

DRILLS FOR 
PROFESSIONALS 
VALUE QUALITY RELIABILITY 

Use these products and improve efficiency 

000-62-402 Pistol Dn1-$3922 ind. S/Tax. 
Single speed unit ideal for production line board 
assy. and repairs also modelling and 
prototypes -7000 RPM. 
000-64-493. Drill Starx1-$39.22 incl. S/Tax 

2 SPEED PISTOL DRILL 

12V DC 

000-62-251-2 SPEED Pistol Drill $47.00 incl. 
S/Tax. 
850 and 7000 RPM. Torque plus for the heavier 
jobs. SUPERB VALUE. 

Power supply to suit above -000-62-608 12V. 
1A. 517.40 incl. Tax. 
Workshop Kit-Case, Pistol Drill, Stand, Orbital 
Sander, Jigsaw, Flexible Shaft and 
extras -5200.00 Inc' S/Tax. 

MD1 
General 
Purpose ' s 

6 Speed 3y 
850P100 

RPM 

rdo 

Compact Bench Drills for 
volume operations. Fast, 
reliable. Value plus for 
production. $198.00 incl. 
Vice. S/Tax extra. 

240V AC. 

MD1H 
Printed 
Circuit 
Board 

2 Speed 
8000 & 12,000 

RPM 

IS FINISH A PROBLEM? 
Trim and Rework whilst Assembling? 

Special shapes? Prototype construction? 
Product need that little touch? 

WE HAVE THE ANSWERS 

AIR 

Wood 
000-63-669 

$4.16 

Jigsaw 

12V DC 

000-62.106 JIGSAW-$39.22 inc. S/Tax. Cuts 
anywhere-lmm radius corners. Wood, plastic, 
fibreglass, aluminium, PCB's-to Vi thick. A 
MUST! 
000-62-117 Coarse, 000-62-144 Fine 
Blades-$2.49 Set of 10. 

Angle Gnnder 

12V DC 

Metal 
000-63-678 

$8.16 

000-63-605-ANGLE GRINDER 547.70 inc. 
S/Tax. REAL BITE- Dresses boards and parts 
easily and quickly. Essential for production 
line-speeds up assembly operations. 

Engrave Names and Numbers-Fine finishing 
18000 RPM. 
12V power supply. 00062-608 $17.40 incl. 
S/Tax. 

Fit these blades to your Angle Gunder-Use it in 
the Doll Stand-dock those connectors, strips. 
sockets, etc. 

Gravito 

12V DC 

( 

tU\n M11 

t 4 

TOYO MINI -LATHE 
$530 + s/tax 

Standard as shown. 
Centre height -50 mm 
Swing (Carriage) -50 mm 
Cast Iron Bed! 
Between centres -250 mm 
Swing (bed) -100 mm 
Thru head -12.5 mm 
Options- 
Taper Turning, Screw Cut, etc. 

MODULE ENCLOSURES 

r, tl 

° 
00 

r 

:. 
119i 

NIGH 
TYPICAL APPLICATION wc c PACKA GING v[ós.mrt 
Of T. Uv,Gur 4S! 

Bova Ss, 
Aron ..mn 
Bove wN°n AS SPn 

Board Connectors Pins, Sockets & 
Components available. 

80mmH.x50mmSq. 
With 8 Pin (Octal) Base 
With 11 Pin Base 
Power Supply G.P. P.C.B. 
General Purpose P.C.B. 
240V -24V AC IVA Trans. 
Relay 10A 240V Contacts 
24V DC Coil C/0 

$4.55 
$4.65 
$3.20 
$3.20 
55.87 

56.30 

HEATSINK EXTRUSION 
Versatility is the keynote 
of this extrusion. The 
Incorporated features 
permit high-speed 
assembly with minimum 
use of jigs & fixtures for 
fitting electronic 'pack- & 
stud mount devices, as 
well as terminals 
Performance 
100 mm Black Anodised 
length- 
Vertical in free air. 
1.4° CNV @30W 
Don't forget-this 
extrusion is compatible 
with 
Series II Extrusions - 

100 mm flat black $9.50 + s/tax if applicable 

Sonw. a4ns, 
two, 
lu K d I asorrHSMWSb.VON 

¡NAME 

ADDRESS WI Ng 
eANKCARD NO 
OR CHEQUE 
ExPY 
DATEIR VALUE 

AUSTRALIA PTY. LTD. 
134A AYR STREET, 
DONCASTER. VIC. 7100 
TN. @SO gee? 

SIGNED 

Post 6 Pack 
To 525+s3 50 
To 5100+$5 00 
To $150+$7.00 

To 5400+510.00 
Over $400+$14.0 



NEW PROGRAMS NOW AVAILABLE FROM MYTEK 

1 DEFENDER is our fastest, most involved and 

challenging arcade game. You must defend earthl- 
ings in your territory for earthlings are being cap- 

tured and turned into mutants. Shoot down the 

enemy by controlling your craft through air -space. 

If an earthling is captured, you must destroy the 
Alien and catch the earthling as he plummets to the 

ground. 
I 

Our version of DEFENDER is complete with 

Swarmers, Space Mines, Baiters, Bombers, Pods, 

Smart Bombs, Hyperspace and Twin Displays. The 

MYTEK quality explosions are guaranteed to make 

you wince! $22.50 

CHOPPER is the game that took first prize in 

our recent competition. Your mission is to rescue 

stranded allies in enemy territory by helicopter. The 

enemy has a large fleet of Kamakaze pilots and an 
inexhaustable supply of missiles. 
This high resolution graphics arcade game is very 

fast. Realism is achieved by a realistic helicopter 
with spinning blades, people that wave frantically 
and run into the helicopter. And the explosions are 

real! Joystick compatible. $20.00 

KING KONG is a complete version of DONKY 

KONG fully equipped with monkey, drums, people 
and many other animated creations. You owe it to 

yourself to see true cartoon animation on your 
MicroBee. Joystick compatible. $20.00 

KILOPEDE & GHOST MUNCHER are 

two super arcade games that were originally to sell 

for S 17.50 each but a typing error in our catalogue 
placed them together by mistake! We have decided 
to leave them together for what must be the best 

value in this catalogue. 

KILOPEDE revolves around a nasty Centipede 
charging down through the garden towards you. 
When your beetle makes a direct hit, the Centipede 

breaks into two! Now you have double trouble. 
Watch out for the flees, bugs and most of all, the 

gardener's boot! 

GHOST MUNCHER is the MicroBee version of PAC 

MAN. Guide your little Chomper around a maze 

avoiding the Ghosts. Once a Power Pill is eaten, your 

Chomper can chase the Ghosts. PAC MAN is one of 

the greats of arcade games and now you can have 
a true to life version on your MicroBee! 

Both games together on the one cassette.$20.00 

FROGGER is modelled after the popular arcade 
game of the same name. Your' frog Is in a real 

predicament. To get home, he must firstly cross a 

four lane highway, dodging cars and trucks. If he 

survives, he must then negotiate the flooded river, 
jumping from log to log until he arrives safely home. 

$17.50 
MYTEK WORDPROCESSOR is the 
MicroBee 's most up-to-date electric typewriter. 
Although powerful beyond belief, the MYTEK 

WORDPROCESSOR Is quick and simple to use. 
Handwritten letters and typewriters are a thing of 

the past. Any member of your family, club or of - 

fice will be able to save time and improve the look 

of their essays, letters, assignments, documents, ac- 

counts and all other correspondence. Everybody cart 

benefit from this Wordprocessor. 

The MYTEK WORDPROCESSOR is available on both 

cassette and EPROM chip. If the serial number of 
your MicroBee starts with nine (9) then your 

MicroBee takes an 8K EPROM. Otherwise it takes 

two 4K EPROM. Please specify. 

Cassette: $35.00 
EPROM: $39.00 

TRSBEE is a package of three programs that 

loads TRS-80 Model 1 and 3 program tapes into the 

MicroBee without any additional hardware. 
Although some program editing will still be required 

prior to their running, the majority of program typ- 

ing time is saved by TRSBEE. The first program 

ioadsTRS-80 BASIC programs into MicroWorld 

BASIC. Most programs may then be edited and run. 

The second program in the package loads any 

TRS-80 machine code file into MicroBee memory. 

The third program loads TRS-80 assembler files in- 

to the MicroBee EDITOR/ASSEMBER. Any TRS-80 

Model 1 or 3 tape may be loaded. TRSBEE opens 

up a whole new world of possible software on your 

MicroBee! $ 30.00 

TAPE DOCTOR is an easy to use programm- 

ing aid for loading and saving programmes on tape. 

TAPE DOCTOR will load nearly any program from 

tape, regardless of protection system. BAD LOAD 

files may be loaded also and TAPE DOCTOR will aid 

in finding the faulty byte. Saving files of any type 

become a breeze. Create Auto Start BASIC files and 

files that Include both BASIC and machine code 

subroutines. Comes complete with a monitor. If you 

use tapes at all, TAPE DOCTOR is a must. $17.50 

DEBUG is a utility program to enable the debug- 

ging of machine code programs as they are written 

on the MicroBee using EDASM. The program 

operates at the assembler level. Break points are in- 

serted in the source code as calls to a subroutine. 
The source code, with included breakpoints, is then 

assembled and the resulting code is executed in the 

normal way. Program execution will halt at the first 

break point encountered with a display of the inter- 

nal Z80 registers. With execution halted, registers 

can be examined and modified as can memory loca- 

tions. Execution can then proceed until the next 

breakpoint is encountered. By means of breakpoints 
inserted in the source code, the programmer can ex- 

amine all or any part of the operation of the program 

on a statement by statement basis. $17.50 

FORTH is a language that is much more power- 

ful and versatile than BASIC but executes nearly as 

fast as machine code. We have negotiated with the 

authors of FORTH to be able to bring you this power- 

ful language with MYTEK quality documentation at 

a give away price. Never before and never again will 

you be able to run FORTH on your MicroBee so 

inexpensively! $29.00 

LOGO BEE is a graphics language. Specifically 

designed to introduce children to computer program- 

ming, LOGO BEE is destined to become a standard 
on the MicroBee. Both simple and intricate designs 

may easily be drawn on the screen in hi -res through 
use of short and easy to understand LOGO BEE 

programs. 
LOGO BEE programs are based on an imaginary tur- 

tle moving about the screen leaving a trail behind 
him. The turtle may be moved in any direction for 

a given distance. He may then be turned any 
number of degrees and moved again. The trail may 
also be turned on or off. Each short routine is given 

a name, such as SQUARE. CIRCLE or TRIANGLE, 

depending on the shape created. These routines may 

be used within other routines. In this way, the con- 

cepts of programming can be easily introduced to 

young children and adults who have had no 

previous computer experience. 

LOGO BEE was written specifically for MicroBee 

graphics. The program is essentially Idiot proof and 
is a joy to use. $22.50 

COMPOSER BEE II is an excellent aid in 

learning music theory. Write your own melody on 

the screen staff and listen to the result. You may now 

transpose, add to or modify your tune. The notes 

on the staffs will change accordingly and you may 
again listen to the result. COMPOSER BEE 11 is 

graphics orientated, has a 2 octave range, handles 

accidentals, non-standard timing and repeated sec- 

tions of music. Teachers and students alike will 

welcome COMPOSER BEE II. $20.00 

HOW TO ORDER 
Fill out the following form and send It to MYTEK Computing 

Program Price 

Postage - Allow S I per item 

TOTAL 

Name 

Address 

Suburb Postcode 

Method of Payment CHEQUE/BANKCARDYM O /CASH 

Bankcard No 

Name on Bankcard 

All MYTEK programs come on cassette and will run on any 

16K or 32K MicroBee Pius or IC 

We are able to take phone orders if a bankcard is being used 

«c , r . ,,,,1.. 

I Kent Street. Bicton. 6157. W A Telephone 1091330 7336 



I_ 

o 
w o 
z 
w 
I-- x 
w 
cc 
O tl 
w 
cc 
O 
I- 
(/) 
I-- 

w 
cc 

w 
z 
<r 
o 
O 

o z 

w 

w J a 
PLEASE 

Special Au in 11( !elnellI; 
Jaycar Electronics is proud to announce a range of very low cost "Turtle" like robot kits. Don't let the low prices fool you - they are not toys. 
The units feature solderless corinections with explicit illustrations to ease assembly. Only simple tools (i.e. screwdriver, pliers etc.) are needed to assemble. 

S 

PIPER MOUSE 
This "microbot" is powered by 2 DC motors that drive wheels. When a special ultrasonic whistle is blown, the unit goes left, right, straight ahead according to your command. Complete, including perspex dome cover! 
Be a Pied Piper! 
Cat. KJ-6680 ONLY $39.95 

AVOIDER (not illustrated) 

Similar to the Piper Mouse, but this unit travels on its own. It avoids objects because it has an infra -red beam system. Very cleverl 
Cat. KJ-6682 $44.95 

LINE TRACER (not illustrated) 
This robot will automatically follow a black line drawn onto a sheet of paper. It uses an infra -red feed back system. 
Cat. KJ-6684 $39.95 
MEMOCON CRAWLER (not illustrated) 
This robot is controlled by a keyboard which is supplied. The operation of the unit is programmed by the keyboard and stored in RAM. All movements can be controlled as well by lights (beams) and sound (buzzer). ir A very sophisticated unit 
Cat. KJ-6686 

,$3995 
$79.95 

Note: The "Microbots" work well on their own but can also be used as a platform for robotic develop- ment If you are a robot experimenter you will find them useful as they help resolve the mechanical parts problem. 

30W±30W 

413 
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STEREO PREAMPLIFIER 

STEREO AMPLIFIER 

a -c. t'.. Pas/ed 

- Fully built and tested - Separate bass, treble, balance and volume controls - Less than 0:1% distortion - Mic, phono and aux. inputs (line) - Power supply components on board 
Back at last! No hassle amplifiers. Just connect a 
a signal and you're away! 
STAGGERING VALUE 

ONLY r 
$34.9 - 

transformer, speakers 

$34.95I1 

MICRO COMPUTER 
POWER SUPPLY 

All multi -polarity D.C. 
supply problems solved! 
This fully built and tested 
unit provides you with 
REGULATED power as 
follows: - 
-5V @ 0.5A, +5V @ 6A, 
-12V @ 0.5A and 
+12V @ 2.5A!! 
(You can modify it to 
give +/-15V) - Current limit on all 

outputs - Heavy duty Darlington 
Transistors used - Only power transformer(s) 
needed 

A price breakthrough at - 
$39.95! ! 

(Suitable transformers 
commonly available) 

RING YOUR NEAREST STORE FOR EXTENDED TRADING HOURS OVER THE CHRISTMAS PERIOI 
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31 DIGITAL 
PANEL METER (not illustrated) 

Low cost unit. Completely self-contained. No longer an expensive proposition? 
This easy -to -build kit (takes about 1 hour) is self-contained, compact and even 
comes with a front panel filter/bezel. It can be battery 6V or EC powered. - 200mV. Full scale (+/- 199.9mV) - Input impedance 10 to the twelvth ohms - Required DC 5-6V @ 150mA - Guaranteed to reset to zero at zero input voltage - Automatic reverse polarity indication - Assembly instructions include notes on using your DPM for: Amp -meter, 

AC-Voltmter, Anmeter, Thermometer, Frequency Counter, Capacitance 
Meter (circuits supplied) 

STAGGERING VALUE 
Cat. KJ-6670 

IEC Cable 
Connectors 

Most Imported equipment these days now uses IEC320 style AC 
power inlet connectors. Indeed, the electronics mags will soon be 
specifying these connectors on many of their mains.powered projects 
to simplify (and therefore make safer) mains wiring. Jaycar now 
stocks a range of ELECTRICITY AUTHORITY APPROVED mains 
line cords. We have them in straight entry, left and right entry with 
and without standard 240V mains moulded plug. Each cord is a 
generous 2 metres long and is rated at 7.5 amp continuous. 

Cat. No Description Price 
PS4302 LINE CORD STRAIGHT ENTRY 2M 53.95 
PS4304 LINE CORD R/HAND ENTRY . 2M 53.95 
PS4305 LINE CORD LAND. 2M 53.95 
PS7306 LINE CORD STRAIGHT ENTRY WITH 

240V PLUG. 2M 54.95 
PP2302 IEC 320 CHASSIS PLUG 52.95 
WM4530 2 PIN 240V PLUG MOULDED TO 2M FIG. 8 

7.5 AMP CORD BLACK IN COLOUR 52.95 
(Note: the first 5 (terns are grey in colour) 

$29.95 

MN3001 BUCKET BRIGADE 
This has been used in many projects lately end has been very hard to get 
They are now available from us at a lower than normal price 
NORMALLY $22.50 

ONLY 519.50 each - Cat ZK8001 

SLASHED $ t 
1 

GOLD PLATED 
WIRE WRAP SOCKETS Incredible m 

FERGUSON TRANSFORMERS 
M F.1000 
MF1002 
MF.1004 
M F-1006 
MF.1009 
MF-1012 
MF-1015 
MF 1018 
M F-1021 
MP. 1024 
MF 1027 
MF-1030 
MF 1033 
M F 1036 
MF. 1039 
MF.1042 
MF-1045 
MF.1048 
M F 1051 
MF.1054 
MF.1057 
MF1060 
MF-1063 
MF1066 
MF1069 
MF.1072 
MF.1075 
MF-1078 
MF.1081 
MF 1082 
M F 1087 
M F 1092 
MP. 1095 
MF.1098 
MM.2015 
MM 2016 
MM 2017 

NEW ETI JOYSTICK CONTROLLER 
Ref: ETI Dec. '83 
True proportional control yeas this kit. 
Includes recommended 
joystick unit 

ONLY 52.7 95 

r- 
Following the spectacular success of the DP2010 Digital Multimeter 
kit, we now have an ENGINE ANALYSER KIT) But the spectacular 
thing is the price! It is ACTUALLY CHEAPER than the DPM.05 
Display and Casell The Minitune will measure voltage, resistance 
(down to a very low range), RPM and Dwell Angle. 
Cat. K.17012 542.95 

TEST LEADS TO SUIT ONLY 52.95 
Span diction 

Function F S D R.soluaon Atcuriery 
Voltage !del 205 10...V 0 5 1 dry I 

200V 100mV 05 .I clod 
nn..rnc 2000 tOOn O O 5 

20I n/ 100 0 5 ' 1 d pt 
RPM 20000tOm 10rpm 1 34, 
Dwell 90 01 7 3d1r 

4* 

n 

PL9/5VA PCB 
PL12/5VA PCB 
PL15/ VA PCB 
PL18/5VA PCB 
PL24/5VA PCB 
PL30/5VA PCB 
PL40/5VA PCB 
PL18/12VA PCB 
PL24/12VÁ PCB 
PL3W12VA PCB 
PL1.5-18/20VA LA 
PL12/20VA LP 
PL15/20V.; LP 
PL18/20VA LP 
PL24/20VA LP 
PL30/20VA LP 
PL40/2OVA LP 
PL 12/40VA LP 
PL15/40VA LP 
PL18/40VA LP 
PL24/40VA LP 
PL30/40VA LP 
PL40/40VA LP 
PL30.9/60VA LP 
PL12/60VA LP 
PL15/60VA LP 
PL18/60VA LP 
PL24/60VA LP 
PL30/60VA LP 
PL40/60VA LP 
PPBB/1000 Bell transformer 
TS115/125B 115V STEPDOWN 
PF3577/JT144 56VCT 2 amp 
OP590 Line output transformer 
PF4361 
PF4362 
PF4363 

n ÚP400 

minituñe $42,95 

575'S 

M//Vr7VNF 

57.90 
57.90 
57.90 
57.90 
57.90 
S7.90 
57.90 
58.95 
S8.95 
58.95 
517.95 
S 14.50 
514.50 
514.50 
514.50 
514.50 
514.50 
517.95 
517.95 
517.95 
517.95 
517.95 
517.95 
520.95 
520.95 
520.95 
520.95 
S20.95 
520.05 
520.95 
S 13.95 
579.50 
534.50 
545.00 
539.50 
549.50 
549.50 

Ref: 
EA 
June 
1983 

Y 0 Y: Y Y';, 

24 and 40 pin Quality A must for high cost LSI 
Cat. PI 6519 24 pin 57.95 - S4.50 10+ 
Cat. PI 6520 40 pin 56.95 - 56.25 10+ z o 
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NOTA KIT 

BUILT, TESTED 
AND GUARANTEED 

KIT VERSION 
ONLY $39.50 

$12.95 

Cat. AV6501 

s4950 
Jaycar has had designed a high quality, high performance Video 
Enhancer which is specifically for the Australian 625 line 50 frame 
PAL D system. 
As far as we know it is the ONLY Australian designed. Australian 
built unit available!! 
But, guess what? The Jaycar AV6501 Enhancer is CHEAPER than 
its inferior imported Asian counterparts!! 
This unit is professionally designed and University tested! It woks 
and it works well. 

SPECIFICATIONS 
1 M.knum .nhncmnt, not hu than .9.348 2MMa 2 Enhance absented Iarna) .,none, DC to 9MMa. 3 Colour Su burner Ode notch fnouency, tunene to 4.43 MHa. -/. 

Atlas MI settings 
04 Ampadhr group del.y, le. tris, 0.075uS 9 Signet handllno cpHIIM not his then 1.35 relit p9. (Sync. h 

ckOoed first 
e9 Power 121/ AC 10o 7 Controls ON/OFF, ENHANCE. NHANCE. ENHANCE/IIyPASS SWITCH. 
CORE/GAMMA CONTROL 9 Input connector, RCA rocket 

e9 Output connector, RCA socket 3 

DESIGN FEATURES 
1 A unity peen notch et the colour wbeerrie fnounty, whose purpose 
M to prevent ehrominenes to luminutn errors et hoer nh.nce kneels 
2 A coed loop conf.ur.tion wash lead tap compensation to ether. 
stable, well defined pain 3 DC couelmo. eliwinetino lope ...tore in se,. ,nth to video 
saw& end driving OC moon.. for .eeloanm, requiring h. 

ea Low output impedance poor to Mrmmann minors e.abimg up to 
tern. outputs to . dl and be ued or loft unt.rmnfYd. 5 A level dependent closed loop rewonse or Goners. control (Cori 1 

Ycho 
n.9etwe aoino won..at -97 .alt, into 75 ohms top vent 

nc errors o nip t0 overshoot. 

CX-230 ELECTRONIC CROSSOVER 

Cat. AZ -5030 ONLY $257 
0 See previous ad for technical data 

)ayear Incorporating 

ELECTRONIC AGENCIES 

SYDNEY 

CARLINGFOq DF 
CONCORD onrtxnu 

HURSNILLE trop 

SHOWROOMS 

117 YORK STREET - PHONE: (021 264 6688 and (02) 267 1614 

CARLINGFORD TELEX. 72293 

Co'. CARLINGFORD & PENNANT HILLS ROAD - PHONE: 1021 872 4444 

CONCORD 
115 - 117 PARRAMATTA ROAD - PHONE: (02) 745 3077 

HURSTV ILLE 121 FOREST ROAD PHONE: 10215707000 

NUMBER 1 FOR KITS 
POST AND PACK INO CHARGES 

55 - 59.99 (51.501 510 - 524.99 153.20) 
S25 - 549.99 (54.50) 550 - 599.99 (56.50) 
5100 - 5198 (58.00) Over 5199 IS 10) 

"Free INSURANCE for Road & Registered Post over 5200" 
All heavy or bulky items lover 20kg.) sent Comet Road Freount 512.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 

Mon - F., 9am - 5.30pm: Set - 9am - 12pm: Thun night 8.30Pm 
SHOP HOURS SYDNEY 

Mon - Fn 8.30am - 5,30pm. Sat - 8.30am - 12pm: Thurs night 8 30Pm 

MAIL ORDERS AND CORRESPONDENCE:. P.O. Boo 185. Concord. 2137 

Ira 
Mail Order 

By 

BANKCARD 
Via Your Phoned 
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SBC-800. 4 Mhz Z-80 CPU. two serial RS232 
ports. software programmable Baud rate gen.. 
Centronics parallel port, 22 prog. I/O lines, real 
time clock (battery backed). 2K CMOS RAM 
power on reset/power fail detect battery backed 
as standard, etc. List Price $495. 

$415 OUR 
PRICE 

256 DYNAMIC RAM - DRC-1I. 
Companion RAM for SBC-800 
Ideal for CP/M plus 3.0. List Price $865. 

$79S OURPRICE 
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FDC-II. Enhanced floppy disk controller, IBM 
3740 compatible, operates 5" & 8" and single/d. 
density drives, handles up to 4 drives, runs multi - 
density CP/M2.2 & MP/M 2 Vectored interrupt 
operation optional. 
List Price $465 

$389 OUR 
PRICE 

CRC -64. Fool -proof memory system State-of- 
the-art 64K CMOS memory card with memory 
protection, on board battery back-up, compatible 
with DRC-II. write protection enable/disable List 
Price $675 
Our Price $565 

$593 OUR 
PRICE 

I 
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SPC-29. High performance dual serial & 9 parallel 
port I/O CARD, with full I/O address decoding 
Switch selectable baud rates. Link patch area, 
programmable modes for strobed/latched I/O 
List Price $295. 

$247 OUR 
PRICE 

I f7 
la 
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S-100 WIRE WRAP CARD. Gold-plated edge 
connectors, through hole plating, provisions for 
four regulators, distributed power rails. I/O 
connector provision on top of card. 

$33 OUR 
PRICE 
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VDC-8024. The low cost alternative to stand- 
alone terminal Flexible 80 x 24 memory mapped 
video display board with full ASCII, semi graphics 
Inverse and hall intensity video. flicker free screen 
updating Battery backed option offers diagnosis 
of system shut downs List Price $325 

$278 OUR 
PRICE 

SERIAL MULTICHANNEL I/O MPC-6. 
Intelligent 6 channel RS232C communications 
with I/O buffering and drivers Build a multi-user. 
multi -tasking system 

$450 OUR 
PRICE 

MINI CARD CAGE. Compact card cage frame 
with 5 -slot motherboard plated through hole. Five 
edge connectors. 
Was $150. 

$130 OUR 
PRICE 

THIS MONTH'S 
SPECIALS 

SAVE 
$$$$$$$$ 

COLOUR GRAPHICS SYSTEM. 
CHIC-100/GDC-512. - 

Combine one palette mixing 
card with up to eight display 
cards. Resolution 512 x 490, up 
to 256 colours simultaneously, 
user programmable 
intelligence, software available. 

Build your own CAD/CAM 
System. A special low cost for 
a high performance graphics 
system. Price plus software. 
NOW 
ONLY 450(each) 

ES100P OLYMPIC PRINTER 
INTERFACE CARD 
Turn your typewriter into a 
computer printer. 
SLASHED 
TO 

$180 

1 IIII 
COMPUTER CARDS 

PO Box 412. Dandenong 3175. Phone 103) 795 5858. 
Authorised distributor of SME Systems products 

' Prices subject to change without notice All prices 
excluding tax For retail prices add 20% 

All boards fully assembed and tested and backed 
by 90 -day guarantee. 



660 SOFTWARE 

TOUCHDOWN 
In this program I have used the 'Message Maker' 
program published in ETI March '83. 

It is a lunar lander program. Once you have 
successfully landed on the surface you then have to 
take off and battle with gravity and Newton's first law 
to dock with a section on the top of the screen. 

There are three modes to the program - Menu, 
Create Moon and Play Game. 

In the Menu mode you are asked what you wish to 
do, play the game or create a new lunar surface. The 
appropriate key must be pressed. 
In the Create Moon mode, using keys 0, 1 and 4, you 
construct a landscape on which you must land. Key 4 

creates a flat surface for landing. Key 0 moves the 
dot up, key 1 moves the dot down. Once finished 
press any key to return to Menu. 

When you start the Play Game mode the surface is 

redrawn with borders around it. Your trusty ship 
appears on its side and procedes towards the lett of 
the screen. When you think the ship is above the 
landing pad press key 4. The ship will then turn and 
lower itself to the surface, but due to gravity the ship 
will crash unless you are careful. 

Key 0 is your upward thrust and key 4 will cut all 
engines. Press key 4 when you think you have 
landed. If you press ft when still above the surface 
then ... Wow what an explosion. 

If you succeed In landing, the word touchdown' 
will appear. When it disappears a block will appear at 

the top of the screen with a hole which is just a 
perfect fit for the nose of your rocket. Now you've got 
to get it in there. 

When it takes off you have some new key 
functions: 2 -right retro rocket; 3 -left retro rocket; 
0 -upward thrust; 4 -neutral retro rockets. 

TOUCHDOWN 
600 6A19 6800 6000 A800 FC1E 

610 1606 7806 6A19 602A 2732 

620 6000 6A00 6801 A804 101E 

630 1626 7BOA 6A00 6000 A813 

640 3010 1638 6BA0 1800 FB18 

650 168E 6A04 EAA1 1692 1646 

660 E221 7001 6200 E2A1 70FF 

670 3300 166E A774 0101 AE00 

680 1100 1118 3140 165E 180A 

690 165A 00E0 6100 AE00 F11E 

6A0 7101 3140 1696 6000 6111 

680 16AA AE3F 1065 8200 6000 

600 7001 303F 1630 D021 72FF 

600 6130 6203 0127 4101 1942 

6E0 E4A1 16E6 1604 0127 2710 

6Fo 2710 0128 A833 D128 2710 

700 0128 4F01 1942 D128 6404 

710 650A 1515 1507 3500 1714 

720 4101 1942 7208 0121 3101 

730 Fo65 273C DAB5 7A04 F018 

272E 7001 3004 

2734 2734 2734 
272E 7C01 3C0F 

101E 272E 7001 

7810 6A00 áAA1 

6100 6020 6201 
186C F315 1307 
FilE F055 7101 
OOEO 1600 OOEO 
F065 A774 0101 
D011 71FF 3100 

72FF A774 0011 

32FF 1606 A824 

D127 71ff 6404 
0127 A828 D128 
D128 2854 7202 
E4A1 171C 1840 

00r.1. 6100 0128 
1990 1882 F000 

002E - 
73C - 7FF CHARACTER GENEBAT0a 

...ARCH 1983 ISSUE OF E.T.I. 

800 160E 171E 1C1D 0A1B 132C 100A 160E 2029 

Peter Easdown, Kew NSW 

You must remove the upward thrust if you want to 
go left or right, but gravity also pulls you down. Key 4 

simply stops your sideways movement. 
If you ever manage to dock you get the message 

'success' and that's it. A bit anticlimatic but a hard 
game requiring skill. 

610 262C 0400 
820 2620 0000 
830 5040 2010 
840 6400 a4,.1 

850 65FC 16FC 

660 660A 1615 
870 1876 6305 
88o F055 7101 
890 6305 1660 

8A0 6805 6C00 
8B0 00E.. 289E 
8C0 C721 7705 
800 D128 7210 
8E0 7611 6403 
810 46FD 66FE 
900 9710 1920 
910 00Ed 6404 
920 D128 6A03 
930 3C08 1928 

940 1021 OW 
950 7509 74FF 
960 6600 7301 
970 1964 1934 
980 1700 1718 
990 2400 4610 

1B01 021D OE2C 
0508 .3602 3008 
1028 3854 AA38 
184A 6500 16F0 

7650 1600 1618 
F607 3600 1864 

1662 6700 £774 

7701 4700 1890 

1016 1EOC 110D 

A894 FC1E 272E 

6F50 FF15 r^.07 

6801 291A 0786 
D128 4101 1942 

E4A1 7601 6400 

4603 6602 8164 
1912 00FF 75FF 
E4A1 6600 18D4 

6B01 6000 £93£ 
180A 00E0 1600 

£96ü 0128 8320 

2974 73FF 741F 
2974 7301 74FF 
A996 0433 A999 
A996 0433 A999 
1032 9600 2826 

1616 1817 2c29 
0580 6651 3016 
6212 C6c6 

75FF 8254 45F8 
7806 F600 1618 
00Ed 6404 i:4A 1 

D101 Aá00 B111 

4140 1688 187_ 

1820 172F 6A03 

7C01 3C0A 18A4 

3100 16.8 2892 
A833 0121 72F8 
0128 6402 E4A1 

E4A1 2908 7201 

4202 1900 1912 

45FD 65Fn 8254 
FEW Ei:C6 0682 
FC1E 272E 7C01 
1C1E OCOC 061C 

7308 6410 8510 

7501 5320 1954 

7501 7601 36oA 
0533 C70d 7780 

D533 00n-. 8140 
_002 7218 1942 

CAR RACE 

In this program you steer a car to the left and right to 
dodge the other cars which come down the screen at 
you. 

To one side is your fuel gauge which shows how 
much fuel you have left. Once you run out you can go 
on to your next car. 

After five cars your score Is shown. To play use 
keys '4' and '6'. 

To load this program use 0480 at 0400 and 08FF 
at 0402. 

CAR RACE 
0600 172E 6200 
0610 6200 D121 
0620 1329 D125 
0630 0121 7201 
0640 3229 163C 
0650 D121 7201 
0660 6500 0701 
0670 078A D9AA 
0680 E6A1 711E 
0690 7803 7202 
0620 7901 4E00 
0613o 6917 492B 

A738 0121 7201 

7201 3221 1612 

622A 630E F329 
3229 1630 6132 
6206 613D 0121 

3228 1650 2762 

7706 6802 69oF 

A746 012E 4101 
6606 E6A1 7102 
0E02 4E02 77FF' 
79FF 4705 6706 
6929 4A2F 168E 

322F 1604 6130 
613C 6200 63oF 
D125 6206 A73A 
6206 0121 7201 
6228 D121 6208 
6220 633D 6408 
7916 6205 2774 
1626 D12E 6604 
A73C 078A D9AA 

4E00 7701 4e-^02 

4714 6715 4916 
26CC 166E 7802 

0600 FBOO 
0600 6080 
0620 7401 
06F0 F318 
0700 16EA 
0710 6310 
0720 1129 
0730 6800 
0740 3C7E 
0750 BDFF 
0760 2255 
0770 6111 
0780 177A 

Peter Easdown, Kew NSW 

F618 1662 A73A 
7040 FD00 1E18 

3428 0022 2754 
1315 1607 3600 
7C01 4005 170E 
6410 A7F0 1B33 

0345 7304 F229 
00E0 6100 1602 

3099 FF99 185A 

9918 2275 2255 
A786 6118 6200 
002E 6218 6000 
2730 002E 1010 

D341 002E 7501 6E01 

3505 00E2 6500 26C6 
630A 042F 7410 1400 
1614 73FF 012E 3300 
1732 DOFF DOFF 00E0 
1265 1029 3345 7304 
0345 F1OA 1600 6000 
1800 8000 527E 5A18 
7E52 1830 7E7E 7E3C 

ÁA55 ÁA55 AÁ55 AÁ55 
D124 7208 3220 1768 
A786 0E08 7008 3020 
1010 1010 1010 ---- 

ASTEROIDS 
Yes, it's another asteroids game but this one is 
better. In this game your cannon starts in the centre 
of the screen with three asteroids moving down the 
screen. 

This time your cannon can spin around by hitting 
keys '4' and '6'; '5' will fire and '8' will send you 
forward in the direction you are facing. 

Your score is shown after five cannons have been 
destroyed. 

To load this program use 0480 at 0400 and 08FF 
at 0402. 

ASTEROIDS 
0600 6200 6800 6401 6112 0020 2822 6018 6800 
0610 6c06 6605 C5oF 0701 7718 C9oF 7920 D566 

0620 D786 D9C6 2666 4101 1634 6005 EDA1 160c 

0630 2666 6006 EDA1 7401 6004 EDA1 74FF 
0640 ED21 268A 4409 6401 4400 6408 Fc00 

0650 2622 D566 0786 D9C6 7602 7801 7CO3 

0660 160A 2822 1612 4401 A7F2 4402 27F8 

0670 27FE 4404 Ae04 4405 2"02 4406 A810 

0680 A816 4408 A81C D016 002E 4401 1620 

0690 16B0 4403 1686 4404 16BA 4405 16C0 

o6A0 1604 4407 16CA 4400 16CE OOZE 71FF 

0680 71FF 7001 002E 7001 002E 7001 7101 

0600 7101 002E 7101 70FF 002E 70FF 00EE 

0600 71FF 002E 7801 3805 1608 1702 6D15 

06E0 1218 70FF 3000 16DE 8200 8310 4401 

0610 4402 1722 4403 1732 4404 1750 4405 
0700 4406 177E 4407 1796 4408 1722 1630 

0710 73FF 2802 0231 4101 17BE 0231 

1630 7206 73''F 2802 0231 4101 17BE 

6008 

1418 

4C20 
4405 
4407 
4402 
4406 
00E2 
00E2 
7011 
FD00 

1702 
1761 
7202 
1710 

0231 

Peter Easdown, Kew NSW 

0730 7201 73FF 3300 
0740 0231 4101 17BE 

0750 7206 7506 A802 
0760 7301 3321 1756 

0770 4101 178E 0231 

07e0 7306 2802 D231 
0790 332F 1784 1650 

0720 178E 0231 3200 
0780 0231 4101 178E 

0700 DOFF 0231 6040 
0700 1630 OOEO 2810 

07E0 D345 7504 1129 
0710 1600 2070 5016 
0800 B0E0 8000 0810 
0810 4020 5088 5420 
0820 2040 1876 DFED 

1728 1630 7204 7502 2802 

D231 7201 323F 1740 1630 
D231 4101 17BE D231 7201 
1630 7202 7304 2802 0231 
7301 3321 176E 1630 7211 
4101 1713E D231 72FF 7301 
7302 72FF 2802 D231 4101 
1798 1630 72ff 7311^ 2802 
D251 3300 17AA 1630 7E01 
F000 FD18 7DFF 3015 17C6 

1E33 1265 1029 6310 64t0 
0345 7304 F229 0345 F102 

0000 1428 4428 1008 80E0 
2844 2814 F850 7020 0000 

1070 0070 1000 2054 8850 
Ac1a ---- ---- ---- ---- 

PASTIES 
This is a game of speed. The aim of the game is to 
'run over all of the black dots with your flashing dot, 
as fast as possible. 

At the bottom of the screen your score is shown 
along with the time left. The maximum time is about 
two minutes and twenty seconds. 

To move your dot use these keys: 4 - left; 6 - 
right; 8 - up; 2 - down. 

To load this program use 0600 at 0400 and 07FF 
at 0402. 

Peter Easdown, Kew NSW 
NASTIES 
0600 26E4 6411 6E64 260E 08FF 091F 1610 80E0 0620 6000 4D20 6011 DCD1 6230 682e 8040 2626 
0610 6A10 6828 2626 80E0 6210 6828 2626 72FF 0680 7701 4704 1602 166E OOFF DOFF DOFF 80E0 
0620 3E02 1606 1644 8.710 1033 1265 1029 DABS 06c0 6A10 6B28 2626 7201 80E0 6A10 6828 2626 
0630 7A04 1129 DAB5 7A04 F229 DAB5 6501 1200 0600 4E64 1706 A616 DCD1 00E2 6700 74FF 5400 
0640 F518 00E2 6E00 0020 6210 6828 2626 CC3F 06E0 166E 1706 2722 6A00 61300 DABS 7A08 5A40 
0650 DCD1 6200 6827 270A DAB6 A710 7A06 DAB6 0610 16E2 6200 7808 3820 16E2 00EE 0891 4101 
0660 6A1F 6827 A716 D2B6 7206 2710 DAB6 6230 0700 160E D891 1608 1102 172A 7088 4050 8870 
0670 6828 8040 2626 2616 DCD1 4101 26BE 6504 0710 7088 8080 8870 F820 2020 2020 1820 2020 

0680 E5A1 7Cff 6506 E5A1 7001 6508 E5A1 7DFF 0720 2018 FFFF FFFF FFFF FFFF 00F0 1600 ---- 

0690 6502 2521 7001 4CFF 6000 4040 6C3F 4DFF 

l 
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UCIBERTABLE KIT URLUE 
]ayear S Electronic Agencies 

"BlueprInt" 5000 preamp 

d. ó 5r rY'I 
o 

w MOVING 
MOVING 

C.. CART) 
*INPUTS 12 OFF( N TUNER INPUT Q AUX INPUTS 12 OFF) 
TAPE INPUTS 12 OFF( 
*INPUT LEVEL CONTROL 
TAPE OUTPUTS 12 OFF) 

Co 40011: CALIBRATION 
(n OSCILLATOR l ED AVERAGE (VUI B PEAK 

CC LEVEL METERS -48118 TO .9118 

1 

FUNCTIONS 
COIL INPUT 

MAGNET (DYNAMIC 

...r rnw..laa[..r.:...w 

MODE SWITCH, STEREO 
BALANCE CONTROL 
LINE OUT, MONITOR OUT. 
MONITOR VOLUME CONTROL 

$299 

If, 5000 POWER 
I AMPLIFIER aANABARCNHat 

w 
> o 
N 
cr 

o 
V z 

cc 
I_ 

O 

0 LOW COST DIGITAL 
MULTIMETER KIT 

á«, our 
...sew..i. wóp 

O En A 

11. 
rr,..w 

nwataw sum 

..rr .m 4,0r 
,0 

Ie., ..-.,e. 

I- 
V/ 
I- 
ff) 
w 
CC 

w 
z 

5e1 of test 
probes to . Ab. 
wet 52.95 
Proem to 
wri Cal 
W 7531 
ONLY 1250 
E arrea 216 (red) 
951 Balo.,, Cat SB2370 
ONLY 51.10 

* 

Oo 
-19 4)4i° 

FTE ,R 
DP2010 kit Cat KJ7010 
ONLY SAS 

SPECIFICATIONS 

O Function lead. Resolution Aeoreey Protection 
Volts > lac.) 2V tiny 

20V 10mV V 200V 100,,V 
50051 1V ZCurrent 2noA IoA 

la.c.l 20mA 1OuA 
200rnA 100.4 
2000mA ImA 

w WAN la.e:.l 20 ImV 

(/D 
20V IOmV 

Q 
w J 
0- 

1%21 digit 500v for 
1% 1 digit one minute 
1%1 d.yt 
1%210,911 
1%1 dirt 1A/250V 
IV, deed 
3% 1 a.., 
5%.1 digit 
2%-5 dept 500V fan 
2%5 alum one minute 

at RE.1m BLACK MONOLITH . 

unbeatable 
value 

ONLY $319 

Cat xEeloa 

FEATURES 
EXTREMELY CLOSE TRACKING 

TO RIAA PIlONO ED. 
GOLD PLATED CONNECTORS 

ON ALL INPUTS 
E 191 'LORL IN' LOW NOISE 

SELECTOR SWITCHES 
LOW NOISE 1% SOppm METAL 

FILM RESISTORS USED 
TINNED FIBREGLASS PCB\ 
LOW CAPACITANCE SCREENED 

CABLE USED THROUGHOUT 
OUALITY I.0 SOCKETS 
SPECIAL REAR PANEL 
MULTICOLOURED RECTANGU 

LAR LED. USED 

50(M) SERIES 
GRAPHIC 
11011AI.ISIII.S 

ALL IC 
SUCRE TS 

DED 

AUSTRALIAN NOT HONG BONDI 
MADE - SPECIAL BUILT RACK 
CABINET - DUAL ITT III 

CM. RE I1204 

$199 each 

SAVE A FORTUNE! 

"LEARN 
ELECTRONICS 
AND END UP 

WITH A USEFUL 
PIECE OF 

TEST GEAR IN 
THE ENDS' 

AC VOL2AGE ANDC.RRaNT eu.cro 

..nd.R..a.:em.Pm...s 
e.,..e . .. a.,,,e WINO, 

200V 100m 
500V 1V 

Current liana luA 
le<.1 20mA 10uA 

200nA 100uA 
2000mA ImA 

Resnlanrx 7K 1 

20K 10 
200K 100 
2000K IX 

D.oar Teat 2V tmv 

AMAZING 
VALUE 539.95 

2%5 d.yl 
2% 5 mt 
2%5 d.git IA/250V 
2%5 d.yt 
1%'5eql 
1%5 digit 
114.1 0.0t 260V 
1% I drool r m.s. 
1% I died 
1% I digit 
1%1 [hod 2601,.ms. 

The stand that we provide 
n for the piano kit is not the 

same as the one shown in 
the illustration. 

88 NOTE VERSION 

$589 
73 NOTE VERSION 

$475 

Musicolor IV 
KE3025 589.90 

JAYCAR KITS ARE THE 
BEST AND COST NO MORE 

Digital Delay Liner 

5 

Lyrebird Piano Kit 
GREAT NEW FEATURES./ 

- FREE. A stand Odle the one dImtIHrd but not exactly 
the tamed. Worth around SSO but yours at no extra chuye 
enth each 13 oI BE not, kit. 
- FREE. A soldering non (worth around S19). yours to 
keep to dye yeah of faithful tenet alter you have Cam 
plead your Lyrebird. (BE note only) 

FREE. A 200y toll of solder. You v.11 need some to 
110110 the Lyrebird but mere oval be plenty left over lot 
Omer pitmen. (13 B 88 note yerdonsl. 

FREE! Cuddy IC sockets provided In both kits. 

REF: EA 11/81-1/82 

0.. OCTAVE 
188 NOTE I 

VERSION 

$589 

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? 

MUSICOLOUR IV 

A l 

The Digital Delay Line is designed to produce a huge variety of 
electronic effects. It works very well but the amazing thing Is the low 
low priced The effects depend on the time delay selected and some of 
those included are: Phasing, Flanging, Chorous, ADT (Automatic 
Double Tracking), Echo, 'and Vibrato. The delay time can be varied 
from 0.32ms to 1.6 seconds) Because the signal is stored in digital 
form there Is, unlike analog systems, no degeneradas of the signal 
with time and unlimited repetition is provided by use of the freeze 
Control. 
All the controls mount directly upon PCB's to eliminate wiring 
and to further simplify construction the main board is 'plated. 
through' I.e. there are no wire links or link through pins. The whole 
of the memory whether for the basic 400ms machine or the fully 
expanded 1.6 second model all firs on the main board. The cabinet 
which is free standing toot also suitable for 19" rack mounting, Is 

fully finished to a very high standard. The panel is deep blue whilst 
the cover is puayed with a durable black enamel. The kit is avail. 
able for only 5449 -compare that with inferior aims that can cost 
over 52,00011 
Cat. KJ-6621 

h - 

NOW IN STOCK!! 

ONLY `^rJ 

911 

I 

COMPLETE 

KIT 
400ms VERSION } 

c...sn.c- 

d ET4L 

LAY UNE 
ú 

-R J 

( 
( 

e 

(I 

( 

BBD EFFECTS BOX 
Fantastic low-cost instrument using the versatile MN3001 Bucket 
Brigade Delay Line to achieve brilliant sonic effects. Now you can 
emulate the commercial rock groups with Phasing, Flanging' Reverb 
and Echo. The Jaycar kit Includes all components INCLUDING IC 
sockets and the 1U 04 pox, (Not Cut down but this is easily dosel. 
Jaycar has a specially built cabinet for this kit with all holes pre - 
punched etc., at only 510 extra but only if you buy the original 
kit from us. Available as a separate item for 529.50. WHEN THE 
KIT IS PURCHASED WITH THE DE LUXE CASE THE TU04 i 
CASE WILL NOT BE SUPPLIED. 

to suit $10.00 COMPLETE 
Cat HB6445 KIT 

Special cabinet 

5LN11 
_700.^ ' 

. V_' ili 
! e 

Cat. KE1522 
$79.00 

PLEASE RING YOUR NEAREST STORE FOR EXTENDED TRADING HOURS OVER THE CHRISTMAS PERI 



adapter piste 

magnetic rotor 

Light Dimmer 

dnmetitorcp H 

lar -tnggn road ; gacan ..j 
tI10. earn adapter 

PLEASE NOTE 
this system must be used in 

conjunction with an electronic 
ignition. The Hall Effect device 
will not switch enough current 

to replace the contact breaker points 
on their ownl 

A professionally engineered electronic I'breakerless"I contact breaker system. 
Yes, only Jaycar has a complete Hall effect triggerhead assembly designed to adapt to an extensive number 
of cars Each kit Contains the following 

HALL EFFECT TRIGGER HEAD 
MAGNETIC ROTORS FOR BOTH 4 & 6 CYLINDER CARS 
OVER 6 CAM LOBE ADAPTORS 
OVER A DOZEN DIFFERENT ADAPTOR PLATES FOR YOUR PARTICULAR DISTRIBUTOR 
OTHER HARDWARE (i.e. SCREWS etc.) 
YOU CAN REMOVE THIS SYSTEM AND RE-EOUIP YOUR CAR WITH THE ORIGINAL 

- BREAKER POINTS WHEN YOU SELL THE CAR, 
AS EASY TO INSTALL AS A SET OF POINTS' 

- INSTRUCTIONS ISIMPLETO FOL LOW) INCLUDED, 
This set is designed to fit most European and Japanese cars. In fact It well also fit many Australian cars 

dbmtiuivr cam 
fitted with Lucas. Bosch. Motorcraft, AC Delco or Autolite electrics. II you wish to check first, please 

send SAE foe car distributor list. 
Because we have no way of knowing you get the fitting set for ALL of the distributors available. Basically 
you end up with a jar hall of parts that you don't need to usel (Perhaps for your next car?) 
Dune frankly, we are amazed that we can supply such a comprehensive kit for this price. To produre a 

kit that will adapt to the dozens of different distributors around is amazing! 
Remember, once you have installed a breakerless system it will never wear out and that part of your system 
will remain in tune FOR EVER. 
We expect this kit to sell well. To ensure that you receive one, check with us early! 
Cat. KJ6655 

QUALITY BLANK 
COMPUTER CASSFT IES 

19 10 19 20 or more 
XE3530 CIO 1 10 99 90 
XE3540 C20 I 20 1.08 99 
XE3545 C30 140 1.26 I 15 

The quahlt tapes are supplied to us In hoses 
of 20. se 10 make it easier we've gm a special 

price for 20. 

Breath 
lbs1,('1' 
$ 95 

VIDEO ENHANCER' 
del: EA Oct 1983 
et improved performance from your VCR. 
at KE.7016 

ONLY 

$35 
VIDEO ENHANCER 

4 
cEMHwNCF 

With this kit and the interface 
electronics you can forget about 
contact breaker point problems! 
Cat. KJ-6655 $29.95 

New PCB for TAI Kit 
includes Hall Effect 
interface. Cat. HP -8786 
ONLY $3.95 

114 
Jaycar and Electronic Agencies have 
the largest range of kits in Australia. 
We stock kits for most of the projects 
described by the magazines over the 
last few years. Space does not permit 
us to include ALL kits in our ads, 
all the time. So if you are after a 

specific kit - call us first. 
We can probably help you!! 

ETI 492 Sound Bender 

Ref ETI Feb 1982 
Short form kit of a device to give either your 
voice, musical instrument or other source that 
Dalek, metallic sound - as well as other sounds) 

S24.50 

In all states and territories in Australia It is an offence to drive avehicle with an alcohol/ 
blood concentration above a certain limit. In most states it's 0.05 others 0.08. Either 
way it's only a relatively small number of alcoholic drinks, 
Because It's only a small number of drinks, many People (quite wrongly) believe that 
they remain below the statutory limit. 
The KA1522 Breath Tester can help here. A unit with the same circuit diagram was 
feetu red in May "Electronics Australia". It CANNOT give you an actual blood/alcohol 
content reading, however it can go close. And It can give you a relative reading between 
Inebriated friendslll Great at partied!! 
Grab the whole kit now for only 529.95. You never know, it may save your licence or 
your life) 

TRANSISTOR 
TESTER 
KIT 
Check your 
transistors 
in circuit. 
Saves re- 
moving them. 
Ref: EA Sept. 
1983. 
Cat. KA-1532 

a ONLY $15 

Cat. KA1522 
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Ref: EA Nov. 1983 
Great new version of this handy piece of test gear. 
Now you can generate Crosshatch, Dots and Blank 
(white) video signals. This is handy for TVNideo 
alignment 
Cat. KA-1530 Basic (short form) kit inc. Jiffy boo 

ONLY 524.95 
Cat. LT.3800 Video Modulator to suit 58.95 
Power Supply to suit 59.95 

ONLY $24 95 

ETI15000 METAL DETECTOR 
The Performance of a S500 metal detector for only 5219! This is fully discriminating VLF T/R instru 
ment (yes) the same principle as those expensive American ones) with ground balance. Control facilities 
are comprehensive - including an 'auto tune' button. This kit includes all parts including a fully built 
search head and handle assembly and special meter and case. 
Cat KE1460 

SEE ETI DEC 1980 and JAN/FEB 1981 

A :4AI] 
1_11 c & I. EÑs 

EQv1 
AO urits 

TO 
gg0 

Touch Sensitive Ref: EA April 1983 

Cal. KAk1508 

Complete kit including quality HPM wall plate with attractive 
brushed metal insert. The Jaycar kit is absolutely complete 
including a small dial spring which cm be used to connect the 
PCB to the wall plate. (Beware of other kits that do not include 
this). In addition to the above, we supply the Hiijt Voltage 
Resistors ALREADY SOLDERED in as foolproof safety 
feature! 

5219.00 

$21 
{ e r, 

d 
: 

only $1995 

F'eeRo..av.w 

e 

E.] 

build your own 
speakers & 

SAVE! 
4000/1 4 -way System 
Cat. CE -2430 
Speakers only $525 

1 
(set of 8 spkrs with 
x/overs) 

f525 
4000/2 3 -way System 
Cat. CE -2440 
Speakers only $397 (n 
(set of 6 spkrs with 
x/overs) 

$397 
Jaycar Incorporating 

ELECTRONIC AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET - PHONE: 102) 264 6688 and (021 267 1614 

CARLINGFORD TELEX:72293 

Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 872 4444 

CONCORD 
115 - 117 PARRAMATTA ROAD . PHONE: 1021 7453077 

H U RSTV I L L E 121 FOREST ROAD PHONE: 102) 570 7000 

NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

55 - 59.99 ($1.50) 510 - 524.99 153.201 
S25 - 549.99 154.501 SSO - 599.99 106.501 
5100 - 5198 158.00) Over 5199 1510) 

"Free INSURANCE for Road & Registered Post over 5200" 
All heavy or bulky items lover 20kg.( sent Comer Road Freight 512.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 

Mon - Ft gam - 5.3opm: Sat - 9am - 12pm: Thurs night 8.30pm 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5,30pm. Sat - 8.30am - 12pm: Thum night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE: P.O. Boo 185. Concord, 2137 

Mail Order 
By 

lll 
BAN KCARD 

Via Your Phone" 



BACK ISSUES, 
SUBSCRIPTIONS, 
BINDERS AND 
PHOTOCOPIES 

eti 

Send orders to: ETI Reader Services, PO Box 227, Waterloo, 
NSW 2017, Australia. 

1 BACK ISSUES 42.50 each, available from Nov 1978 

Month Year $ 

Month Year $ 

Month Year $ 

Please attach a list if more than three required. 

nj PHOTOCOPIES $2.50 per article per issue 

Project No Month Year $ 

Project No 

Project No 

Month Year $ 

Month Year $ 

SUBSCRIPTIONS 

Please attach a list if more than three required. 

$20.00 for one year (12 
issues) in Australia $ 

$26.00 for one year (12 
issues) in New Zealand $ 
Other rates on application. 

El BINDERS $7.80 each 

No 

TOTAL$ 
All prices include postage and packaging. 
Tick box to indicate payment: 
American ExpresstD Bankcardt 
Cheque'O Money Order 
?Minimum credit card order, $10. 
'Please make cheques and money orders payable to the 
Federal Publishing Company Pty Ltd. 

Credit Card No: 

Card Expiry Date. 

Name 

Address 

Postcode 

Signature 
Unsigned orders cannot he accepted. 

NEW MODEL! 

1E/ 
THE PRICE/PEflFOBMANCE 

-CICADA f= 
=300 = 

..... 
r .... y 

CICADA SOOT 
DATA MODEM 
WITH INTEGRATED TELEPHONE 

n 

o 

For user installation to a standard phone socket without Telecon 
assistance. the new Cicada 300T 300 -Baud data modem features full) 
integrated phone for maximum convenience. With all the legendan 
performance and reliability of the standard Cicada 300: 

Or. buy the continuously improved standard Cicada 300 for use with your own telephone. Now operated by hundreds of government, business and private users, the Cicada series modems carry a full, meaningful warranty. 

Specifications (Both modems): Compact answer -and -originate units for direct connection to phone lines ánd for computer interface utilising either RS232C or V24/28 systems. Unit measures 203mm x 152mm x 63.5mm. Telecom approval number C83/37/101 1. 

Available now from Centre Industries or leading retailers. 

CENTRE INDLISTR/ES 

ELECTRONICS & 
TELECOMMUNICATIONS 
EXPERTISE 

187 Allambie Road, Allambie Heights, NSW 2100 
Telephone (02) 451 5555 After Hours (02) 451 6244 

Telex AA 22671 
78 - December 1983 ETI 



Equipment NEWS 
UNIVERSAL COUNTER -TIMER 
FEATURES VERSATILITY 

Global Specialties Corporation has introduced a new 
universal counter -timer, the Model 5001, which offers a 

very versatile combination of time and frequency - 
measuring capabilities plus signal -conditioning facilities. 

Operating at up to 10 MHz as For ease in noting or recording 
a frequency counter, the 5001 displayed readings a variable - 
also provides the functions of delay control is provided to add 
period and multiple -period aver- between 75 ms and 7.5 sec to the 
aging, time -interval and multi- usual display time of one gate 
ple-time-interval averaging, period (which can be 0.01, 0.1, 1 

frequency -ratio measurement, or 10 sec); subsequent measure - 
and unit or event counting. ments are also postponed by this 

The Model 5001 has two dc- variable delay, and a `hold' posi- 
coupled BNC inputs both of 1M tion is provided if it is required to 
plus 20 pF input impedance and maintain the displayed reading 
having a sensitivity of 20 mV indefinitely. 

Power consumption is 10 W 
and the unit operates from 
105-130 N./, 210-250 V,, 
supplies with full performance 
over the supply frequency range 
47-63 Hz. The Model 5001 
measures 76 mm high x 254 mm 
wide x 178 mm deep. 

Further information can be 
obtained from the Australian 
distributors, Vicom Interna- 
tional Pty Ltd, Head Office, 57 
City Road, South Melbourne 
Vic. 3205. (02)62-6931.v 

RMS. 
Each has a three -position 

attenuator (xl, x10 and x100), a 

positive/negative-going slope 
selector and a variable trigger - 
level control. Maximum 
frequency at the `A' input is 
specified as 10 MHz and at the 
'B' input as 2 MHz. 

An 8 -digit, 7 -segment filtered 
LED display with 11 mm high 
digits is used to ensure easy read- 
ability in all ambient light 
conditions. 

OGp16JNNE45nt. C:OUNtEWitlNEP ---11 
A ' t ! --/'t 1= =1 

W...t_1 1 1_.4I 1 

I 
1.---7-70. <1 I!w WV- W 

- III 111. MIME all MI MI ttitttttititRti 
o.7 ' r ...._. ..»a,. '` ., 

1 

CAVITY GENERATORS NOW 
COVER TO 18 GHZ 

The HP8683D (2.3 to 13.0 
GHz) and HP 8684D (5.4 to 

18 GHz) cavity -tuned signal 
generators now include an inter- 
nal doubler band to extend 
frequency range and provide 
doubled FM deviation. 

With their dc -to -10 MHz 
modulation rates and 
+/-10 MHz deviation. the gen- 
erators now can be considered 
for satellite -video modulations. 

Both generators also feature 
high-performance pulse modula- 
tion in the main and doubled 
bands for use in radar and EW 
applications (less than 10 ns 
rise/fall times and greater than 
80 dB on/off ratio.) 

The internal pulse generator 
has pulse rates of 10 Hz to 

MHz, pulse widths of 100 
nanoseconds to 100 milliseconds 
and pulse delays of 50 nano- 
seconds and 100 milliseconds. 
Amplitude modulation is avail- 
able at depths to 70% and rates 
to 10 kHz. 

One of the main advantages of 
cavity -tuned generators remains 
their excellent non -harmonic 
spurious characteristics at less 
than -80 dBc. Single-sideband 
phase noise is less than 
-72 dBc/Hz at 10 kHz offset in 
S -band. Cavity technology also 
allows a broadband noise floor 
from -135 to -150 dBc. 

LOW-COST A -D -A 
CONVERTER 

oland Corporation has 
released the ADA-200, a 

low-cost general purpose 
analogne-to-digital converter 
that reconfigures under software 
to digital -to -analogue. 

The unit is highly portable and 
may be configured to act as a 

controller for equipment having 
a voltage control facility, 
including audio equipment, 
machine tools and laboratory 
equipment, and electronic musi- 
cal instruments. 

It may also' be configured as a 

joystick/paddle interface, and 
software is available for its use 
as a data logger in scientific 
applications; as a wave form 
generator, to produce digital 
oscilloscope displays, and as a 
waveform analyser in voice 

recognition and synthesis. 
The Roland ADA-200 is com- 

patible with a wide range of 
CPU chips and buss structures. 
Connection to the host pro- 
cessor is made via 50 -ribbon 
cable, and interfacable pro- 
cessor chips include 8080, Z80, 
6800, 6502 and 6809. 

The A -D and D -A modes are 
selected by software switch, and 
the convertor produces an 8 -bit 
parallel binary stream at a maxi- 
mum sampling rate of 44 kHz. 
The unit is fitted with input and 
output filters to prevent aliasing 
and for smoothing the staircase 
wave output. 

The Roland ADA-200 Con- 
vertor is available from Roland, 
23 Cross Street, Brookvale 2100. 
(02)938-3911. 
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Equipment NEWS 
Output power in the doubled 

bands is calibrated from -3 to 
x 130 dBm. Pulsed power is 

peak -leveled and can be cor- 
rected for connecting cable loss 
vs frequency. 

According to HP's Instrument 
Group Marketing Manager, 
John Schmidt, the HP 8680 - 
series generators are proving 
very popular with defence and 
communications users because 
of their unique combination of 
performance, reliability, rug- 
gedness and serviceability. 

Contact Hewlett-Packard, 31- 
41 Joseph St, Blackburn Vic. 
3130. (03)890-6351. 

- 11IrtF v- 
°f! J , 
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OPEN -FRAME POWER SUPPLY FAMILY 
The SM80 series of power 

supplies from Australian 
manufacturer, Scientific Elect- 
ronics, offers all of the features 
needed by the micro designer - 
low cost and small size coupled 
with high performance and 
reliability. 

These open frame power sup- 
plies - the SM80AEI. 2 and 3 

have all been designed and 
manufactured by Scientific Elec- 

tronics in Australia to meet 
Telecom specification 1302. 

All are rated at 80 watts, the 
model 1 being five rail, model 2, 
four rail and model 3, six rail. 
All three units offer standard 
output rails as well as output 
rails to customer specifications. 

All outputs are short circuit 
protected and total allowable 
power is 80 watts continuous, 
at greater than 3.5 kV and effi- 

ciency greater than 60% at full 
load. 

All models measure 108 x 240 
x 45 mm and are fully supported 
by a five year warranty and com- 
plete local technical back-up 
from Scientific Electronics. 

For further information, 
contact Scientific Electronics, 6 

Holloway Drive, Bayswater Vic. 
(03)762-5777. 

CURRENT 
AND POWER 
GUNS 

Elmeasco Instruments is now 
handling F. W. Bell's range 

of six hand-held current and 
power/power factor gun 
products. 

Two models, CG100A and 
CG103A measure current to 
200 A and 500 A and ac and dc 
with a frequency response to 
1 kHz on conductors up to 
19 mm diameter. They are fitted 
with output jacks to connect to a 

multimeter, 'scope or chart 
recorder. 

Next in the range is the model 
PG200D digital power meter 
which will measure real power 
to 199.9 kW, dc or ac (to 
400 Hz). 

The latest addition is the 
model PFG360D. This unit 
measures power factor in all 
quadrants plus phase angle from 
0-360° over the frequency range 
of 45 to 65 Hz. 

For more information please 
contact Paul Twigg at Elmeasco 
on (02)736-2888. 

MODEL 175 AUTORANGING 
BENCH/PORTABLE DMM 

KEITHLEY INSTRUMENTS 

.., .. 17. ..."100.30. 1...1M.7,01 

:BOBO" 

W`ya..1=0.,.., 

For more information on the Model 175 Autoranging DMM, or on a variety of 
other industrial electronic testing and measurement equipment, contact: 

SCIENTIFIC DEVICES AUSTRALIA PTY. LTD. 
Vic. 2 JACKS RO.. SOUTH OAK LEIGH. 3167 

PHONE 1031 579 3622 TELEX AA 32742 
N S.W. OFFICE 2. 35-37 HUME ST.. CROWS NEST. 2065 

PHONE 1021 43 5015 TELEX AA 22978 
S.A. 31 HALSEY RO.. ELIZABETH EAST. 5112 

PHONE 1081 255 6575 TELEX AA 88125 

ID 

The new Model 175 Autoranging Bench Digital Multimeter, from 
Kelthley Instruments, Inc., combines the measurement 
capabilities of much higher -priced system DMMs with several 
new features to extend its utility, yet retain simplicity of use. 
Ideal for use as a bench meter in production or lab work, this 4-1/2 
digit autoranging DMM also has a field -installable battery option, 
making it fully portable. Fast autoranging (up to 200ms per range 
change on DCV) enables the user to concentrate on getting the 
reading without worrying about choosing the appropriate range. 

The Model 175 features digital calibration for reduced cost of 
ownership, as many users can now calibrate the meter in-house. 
With the Model 1753 IEEE -488 (GPIB) option, the 175 is the 
lowest -priced IEEE-interfaceable DMM available. 
Model 175's 100 -point data logger monitors drifts, determines 
rates of change, and collects response curve data without a 
printer, output cables, or complicated hook-ups. The data logger 
has six different store rates from one reading/400ms to one 
reading/hour, and data recall is "push-button" easy. 

Other features of the Model 175 include: 
4-1/2 digit LCD display with annunciators for function, range, and 
feature indication 
10NV/10m0/10nA sensitivity 
0.03% basic DCV accuracy 
True RMS AC 
10A capability 
100kHz bandwidth in AC 
dBm/relative function 
Relative reference 
Max/Min reading hold 
Safety input jacks 
Front panel accessible amps fuse 
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ETI k ales 
electronics 
textbooks 

ELECTRONICS: ITS EASY - VOL 1 

A0001E $5.95 
Meters, resistance, capacitance and induct- 
ance, emitter followers, op -amps, power 
supplies, electronic filters. 

ELECTRONICS: IT'S EASY - VOL 2 

A0002E $5.95 
Digital sub -systems, counters and shift regis- 
ters, A -D and D -A conversion, digital instru- 
ments and test equipment, computers, trans- 
mission links, oscilloscopes. 

ESSENTIAL THEORY FOR THE 
ELECTRONICS HOBBYIST 
A00138 $5.95 
Supplies the electronics hobbyist with the 
background knowledge which will exactly suit 
his specific requirements. Minimum maths. 

INTRODUCTION TO AUTOMOTIVE 
SOLID-STATE ELECTRONICS 
A0015P $14.95 
For the professional as well as the home 
mechanic - explains the functions of most on- 
board automotive black boxes and logic sys- 
tems, including anti-skid braking, electronic 
spark control and diagnostic systems. 

ELECTRONICS: ITS EASY - VOL 1 

Á0016E $12.95 
Meters, resistance, capacitance and induct- 
ance, emitter followers, op -amps, power 
supplies and electronic filters. Hardcover. 

ELECTRONICS: ITS EASY - VOL 2 

A00i7E $12.95 
Digital sub -systems, counters and shift regis- 
ters, A -D and D -A conversion, digital Instru- 
ments and test equipment, computers, trans- 
mission links and oscilloscopes. Hardcover. 

reference and 
data handbooks 

NTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
800188 $9.95 
Contains a huge amount of Information on 
modern transistors produced by more than 100 
manufacturers. Wherever possible, equivalents 
are subdivided into European, American and 
Japanese types. 

WALL CHART - HOW 

TO IDENTIFY UNMARKED ICs 
800198 52.95 
This chart shows the reader how, with just a 
test -meter, to go about recording the particular 
'signature' of an unmarked IC which should 
enable the IC to be identified with reference to 
manufacturers or other data. 

WALL CHART - RADIO, ELECTRONICS, 
SEMI -CONDUCTORS AND LOGIC SYMBOLS 
800208 52.95 
Identify those symbols at a glance. A must for 
beginners and advanced enthusiasts alike. 
Professionals can always hide it in their desks! 

WALL CHART- RADIO AND ELECTRONIC 
COLOUR CODES AND DATA 
800218 $2.95 
This chart covers all colour codes in use 
throughout the world. For all radio and elec- 
tronic components made in Britain, United 
States, Europe and Japan. 

CONTEMPORARY MATHEMATICS 
FOR ELECTRONICS 
80024P $35.95 
This book is split into three sections. Direct 
current maths introduces the student to the 
calculator, fractions and dimensional analysis. 
Alternating current maths covers phasors, 
quadratics and RMS in both sine and digital 
waveforms. Active device maths introduces 
number systems and boolean. 

PRACTICAL ELECTRONIC 
CALCULATIONS AND FORMULAE 
800278 $9.95 
For the practical person's workbench. Bridges 
the gap between technical theory and cut-and- 
dried methods which work but leave the 
experimenter unfulfilled. There's a strong prac- 
tical bias. High maths avoided where possible. 

INTERNATIONAL DIODE EQUIVALENTS GUIDE 
803398 36.95 
Includes zener diodes. LEDs, diacs, triacs, 
thyristors, OCIs, photo diodes, display diodes 
and simple rectifier diodes. 

TipMTH'S 
S CIAL 

FIRST BOOK OF PRACTICAL 
ELECTRONIC PROJECTS 
Normally S4.95; this month only, 

$3.70 
Full constructional data, circuits, components lists for 
many practical projects including audio distortion 
meter, guitar amp, metronome, etc. To order, quote 

book number Cí(0358. 
Limited supplies 

RESISTOR SELECTION HANDBOOK 
803488 $2.95 
Shows how to combine two preferred values of 
resistor to obtain virtually any required value of 
resistance. Includes information about fixed 
resistors, standard ranges, colour codes and 
markings, power ratings and resistor calcu- 
lations. 

REACTANCE/FREQUENCY CHART 
FOR AUDIO AND RF 

803818 $2.95 
Enables the reactance of any capacitor or 
resistor to be read off immediately, from 10 Hz 
to 100 MHz. Also applies to resonant frequen- 
cies of LC networks. Limited supplies. 

electronics for 
beginners 

HI-FI LOUDSPEAKER ENCLOSURES 
C00288 $4.95 
Data for building corner reflex, bass reflex, 
exponential horn, folded horn, tuned port, 
Klipschorn labyrinth, tuned column, loaded port 
and multi speaker panoramics. Clear dimen- 
sioned diagrams included. 

BEGINNER'S GUIDE TO DIGITAL 
ELECTRONICS 
C00298 $4.95 
Covers all essential areas including number 
systems, codes, constructional and sequential 
logic, analogue/digital/analogue conversion. 

BEGINNER'S GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
C0030B 56.95 
Enables total beginners to tackle electronic 
projects. Includes component identification, 
tools, soldering, building methods, cases, 
legends, etc, etc. Practical basic projects are 
included. 

HOBBY ELECTRONICS PROJECT BOOK 

C0031E $4.95 
Fifty projects, ranging from very simple ones for 
complete beginners to more elaborate ones for 
those with more experience. 

HOW TO BUILD ELECTRONIC GAMES 
C0032E $3.95 
Alien invaders, electronic die, sound effects, 
two -slot car controllers, electronic poker ma- 
chine and lots more. 

HOW TO BUILD GOLD AND 
TREASURE DETECTORS 
C0033E $3.95 
Tells you how metal detectors work and how to 
construct the different types of detectors: 
discriminating, BFO, induction balance and a 
professional deep -seeking unit. 

ETI PROJECT ELECTRONICS 
CO269E $4.95 
Twenty-six projects for beginners, including 
battery saver, electronic siren, Morse practice 
set, FM antenna, etc, etc. Fifth edition. 

HOW TO BUILD YOUR OWN METAL 
AND TREASURE LOCATORS 
C0036B $6.95 
Electronic and practical details on the simple 
and inexpensive construction of heterodyne 
metal locators. 

ELECTRONIC PROJECTS FOR BEGINNERS 
C00388 56.95 
This book gives the newcomer to electronics a 
wide range of easily built projects. Actual 
components and wiring layouts aid the begin- 
ner. Some of the projects may be built without 
using soldering techniques. 

POPULAR ELECTRONIC PROJECTS - BOOK 1 

C0039B 56.95 
A collection of the most popular types of 
circuits and projects to interest most elec- 
tronics constructors. The projects cover a wide 
range and are divided into four basic types: 
radio, audio, household and test equipment. 

Save time and trouble with mail order - simply fill out the reply -paid coupon! 
140 Joynton Avenue, Waterloo, NSW 2017, Australia. Phone (02) 663-9999 Sydney. Telex 74488. 
Postal Address: ETI Book Sales, PO Box 227, Waterloo, NSW 2017. 
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EASY ELECTRONICS: CRYSTAL 

SET CONSTRUCTION 
C00418 $6.75 
For those who wish to participate in the 
intricacies of electronics more through practical 
construction than by theoretical study. The 
circuits are based on those from earlier 
publications but have been modified to use 
modem components and home -wound coils. 

IC PROJECTS FOR BEGINNERS 
C00428 $6.75 
Especially written for the less experienced 
hobbyist, and offers a range of fairly simple 
projects based around a number of popular and 
inexpensive linear and digital ICs. Complete 
layout and point-to-point wiring diagrams. 

SOLID-STATE NOVELTY PROJECTS 
C00438 $4.95 
A number of novelty projects using modern ICs 
and transistors. Includes a musical instrument 
played by reflecting a light beam with your 
hand, water warbler for pot plants, music tone 
generator, LEDs and ladders game, touch 
switch, electronic roulette wheel, etc. 

SOLID-STATE SHORTWAVE RECEIVERS 
FOR BEGINNERS 
C00448 $5.95 
Design and construction of several solid-state 
shortwave receivers giving high level of per- 
formance yet utilising few components. 

constructional 
projects 

ELECTRONIC PROJECTS FOR 

YOUNG SCIENTISTS 
00045E $3.95 
PH meter, geiger counter, helium -neon laser, 
sound -level meter, solar cells, negative ion 
generator and more. 

REMOTE -CONTROL PROJECTS 
D00468 $6.95 
Covers radio, infra -red, visible light, ultrasonic 
controls. Full explanations are provided so that 
the reader can adapt the projects for domestic 
and industrial use. - 

POWER -SUPPLY PROJECTS 
000478 $5.95 
Gives a number of power -supply designs, 
including simple unstabilised types, fixed - 
voltage regulated types and variable voltage 
stabilised designs. The designs are all low - 
voltage types for semiconductor -circuits. 

ELECTRONIC HOUSEHOLD PROJECTS 
000488 $595 
Most useful and popular projects for use 
around the home. Includes two-tone buzzer, 
intercom, smoke and gas detectors, baby 
alarm, freezer alarm, etc, etc. 

ELECTRONIC PROJECTS USING 
SOLAR CELLS 
000498 $6.75 
Includes a number of projects that benefit from 
solar power and obviate the problems encoun- 
tered with batteries, such as weight and bulk, 
frequency of replacement, and failure when 
batteries are exhausted. 

DIGITAL IC PROJECTS 
00050B $6.75 
The projects included in this book range from 
simple to more advanced projects - some 
board layouts and wiring diagrams included. 

BUILD YOUR OWN HI-FI 
AND AUDIO ACCESSORIES 
4900528 $4.95 
Essential for keen hi-fi and audio enthusiasts. 
Projects include stereo decioder, three -channel 
mixer, FET preamp for ceramic pick-ups, mic 
preamp with adj. bass, stereo dynamic noise 
limiter, loudspeaker protector, etc. 

ELECTRONIC SECURITY DEVICES 
D00598 $6.95 
Besides including both simple and more soph- 
isticated burglar alarm circuits using light, infra- 
red and ultra-sonics, this book also gives 
circuits for gas and smoke detectors, flood 
alarms, fire alarms, doorphones, etc. Limited 
supplies. 

POPULAR ELECTRONIC CIRCUITS - BOOK 1 

000608 $6.75 
Includes audio, radio, test gear, music projects, 
household projects and many more. An ex- 
tremely useful book for all hobbyists, offering 
remarkable value. 

POPULAR ELECTRONICS CIRCUITS- BOOK 2 

000618 $7.75 
A wide range of designs for electronics 
enthusiasts who are capable of producing 
working projects from just a circuit diagram 
without the aid of detailed information. 

MINI -MATRIX BOARD PROJECTS 

000628 $6.75 
This book provides a selection of 20 useful 
circuits which can all be built on a mini -matrix 
board which is just 24 holes by 10 copper strips 
in size. Simple and easy for those with not much 
experience in electronics. 

MULTI -CIRCUIT BOARD PROJECTS 
000638 $6.75 
All circuits are based on one specially designed 
pc board. Recommended to the less experi- 
enced hobbyist. 

AERIAL PROJECTS 
00064B $6.75 
Practical aerial designs including active, loop 
and ferrite which are relatively simple and 
inexpensive to build. The complex theory and 
mathematics are avoided. 

MODERN OP -AMP CIRCUITS 
000658 $6.75 
A collection of widely varying circuits and 
projects based on the op -amp ICs. 

ELECTRONIC TIMER PROJECTS 
000668 $6.75 
These may have a high degree of accuracy with 
quartz control or they may be quite simple 
designs, using only a few components. A 
number of specialist timer projects are car 
windscreen -wiper delay unit, darkroom timer, 
metronome, etc. 

ELECTRONIC PROJECTS FOR 

CARS AND BOATS 
000678 $6.75 
Fifteen fairly simple projects designed for use 
with 12 V electrical systems but in some cases 
can also be employed with 6 V and/or positive 
earth systems. 

ELECTRONIC PROJECTS FOR CARS 
00261E $4.95 
Projects Include car alarm, reversing alarm, 
over -rev alarm, twin -range tachometer, break- 
down beacon, intelligent battery charger, etc. 

S 

p¡dTH' $ 
ECIAL 

LEARNING TO WORK WITH 
INTEGRATED CIRCUITS 
Normally $2.35; this month only, 

$1.75 
Discover the basics of integrated circuits while build- 
ing a simple and useful electronics project. A com- 
plete collection of the popular American DST series. 

To order, quote book number EX318R. 
. Limited supplies 

ETI TOP PROJECTS - VOL 5 

00263E $3.00 
Includes photographic strobe, bucket brigade 
audio delay line, white line follower, house 
alarm, etc, etc. 

ETI TOP PROJECTS - VOL 6 

00264E $4.95 
Revised second edition. Projects include the- 
atrical lighting controller, simple intercom, 
electromyogram for biofeedback use, Series 
4000 four-way loudspeaker, etc, etc. 

ETI TOP PROJECTS - VOL 7 

00165E $3.95 
Includes geiger counter, AM tuner, laser, 
simple metal detector, discriminating metal 
detector, do power supply, etc, etc. 

ETI TOP PROJECTS - VOL 8 

00266E $4.95 
Includes UHF to VHF television converter, 
universal process timer, sound bender, per- 
cussion synthesiser, etc, etc. 

ETI TOP PROJECTS - VOL 9 

D0267E $4.95 
Includes a radioteletype-computer decoder, 
model railway points controller, universal dc -dc 
converter, MicroBee EPROM programmer, etc. 

SECURITY SYSTEMS 
D0294P $14.95 
Step-by-step instructions show you how to 
carry out a security survey of your home and 
then plan, install and maintain an alarm system. 

ELECTRONIC SCIENCE PROJECTS 
004138 $5.95 
Twelve electronic projects . with a scientific 
flavour - each project includes details on how 
it works, construction and use. Includes a 
simple infra -red laser, a low-cost solid-state 
oscilloscope, a pH meter, and electronic 
stethoscope and an electronic seismograph. 

circuit techniques 
and design 

50 PROJECTS USING RELAYS, 
SCRs AND TRIACS 
E00688 $6.95 
Practical working circuits using silicon con- 
trolled rectifiers, relays and bi-directional tri- 
odes. With a minimum of difficulty you can use 
them in motor control, dimming and heating 
control, timing and light sensitive circuits, 
warning devices and many others. 

ETI CIRCUITS - BOOK 1 

E0070E $2.95 
Many of these circuits have been published in 
the 'Ideas for Experimenters' Section of ETI. 

ETI CIRCUITS - BOOK 2 

E0071E 
See Book 1. 

ETI CIRCUITS - BOOK 3 

E0072E 
See Book 1. 

ETI CIRCUITS - BOOK 4 

E0073E 
See Book 1. 

DESIGN OF PHASE -LOCKED LOOP 
CIRCUITS, WITH EXPERIMENTS 
E0074P $16.95 
An excellent introduction to the theory, design 
and implementation of phase -locked loop cir- 
cuits using various TTL and CMOS devices. 
Includes manufacturers' data sheets and de- 
scribes the use of breadboarding aids in 
laboratory -type experiments. 
RF CIRCUIT DESIGN 
E0079P $36.95 
A practical approach to the design of RF 
amplifiers, impedance -matching networks and 
filters. Uses a minimum of complex maths. 

50 CMOS IC PROJECTS 
E00808 $595 
Projects include multivibrators, amplifiers and 
oscillators, trigger devices and other special 
devices. 

SECOND BOOK OF CMOS IC PROJECTS 
E00818 $5.95 
Leading on from 50 CMOS IC Projects, this 
second book provides a further selection of 
useful circuits of a simple nature. Contents 
have been selected to ensure minimum overlap 
between the two books. 

COUNTER DRIVER AND NUMERAL 
DISPLAY PROJECTS 
£00828 S5.95 
Author F.G. Rayer features applications and 
projects using various types of numerical 
displays, popular counter and driver ICs, etc. 

ELECTRIC CIRCUITS AND NETWORKS 

E0091P $18.75 
Comprehensive explanation of the theory, with 
numerous examples and solved illustrative 
problems. 

$2.95 

$2.95 

$2.95 
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HOW TO USE OP -AMPS 
£00929 $7.75 
Design notes and applications on many topics 
including basic theory, amplifiers, power 
supplies, audio circuits, oscillators, filters, 
computers and control engineering. It's written 
around the 741 IC but includes design notes for 
most of the common op -amps. 

50 PROJECTS USING CA3130 ICs 

E0101B $4.50 
The CA3130 is an advanced operational 
amplifier capable of higher performance than 
many others: circuits often need ancillary 
components. Audio projects, RF projects, test 
equipment, household projects. 

PRACTICAL INTRO TO DIGITAL ICs 

£01028 $5.95 
Introduction to digital ICs (mainly TTL 7400). 
Besides simple projects, includes logic test set 
to identify and test digital ICs. Also Includes 
digital counter -timer. 

50 CIRCUITS USING GERMANIUM, 

SILICON AND ZENER DIODES 

£01038 55.95 
Fifty interesting and useful circuits and appli- 
cations using the germanium and silicon signal 
diodes, silicon rectifier diodes and zener 
diodes, etc. 

DESIGN OF VMOS CIRCUITS, WITH EXPERIMENTS 

E0104P $17.75 
The authors look at the technology which 
makes dramatic advancements possible with 
VMOS, and show how these components can 
easily be integrated into common circuit de- 
signs to enhance their responses. 

UNDERSTANDING CMOS 
INTEGRATED CIRCUITS 
E0105P $9.95 
This book tells you what CMOS ICs are, how 
they work, and how they can be used in 
electronic circuit designs. Practical Circuits, 
with parts values, are included. 

GUIDE TO CMOS BASICS, CIRCUITS, 

AND EXPERIMENTS 

E0107P $14.95 
If you are already familiar with TTL devices and 
are ready to examine the benefits of CMOS, this 
book Is your complete source. It tells you what 
CMOS devices are, their characteristics and 
design rules. Experiments demonstrate the 
concepts discussed. 

50 SIMPLE LED CIRCUITS - BOOK 1 

£01088 $4.50 
Fifty interesting circuits and applications using 
the LED. Includes circuits for the 707 common 
anode display for the beginner and advanced 
enthusiast. 

IC 555 PROJECTS 

£01098 $6.75 

One wonders how life went on before the 555! 
Included are basic and general circuits, car and 
railway circuits, alarms and noise makers plus 
section on subsequent 556, 558 and 559s. 

LM 3900 IC PROJECTS 

£01108 $4.75 

Unlike conventional op -amps, the LM 3900 can 
be used for all the usual applications as well as 
many new ones. It's one of the most versatile, 
freely obtainable and inexpensive devices 
around. This book provides the groundwork for 
simple and advanced uses - it's much more 
than a collection of projects. Recommended. 

50 CIRCUITS USING 7400 SERIES ICs 

E0111B $5.95 
Fifty interesting and useful Circuits and appli- 
cations using these versatile devices. 

VMOS PROJECTS 

£01128 $6.75 

Though primarily concerned with VMOS power 
FETs and their applications, power MOSFETs 
are dealt with, too, in a chapter on audio 
circuits. Projects include audio Circuits, sound 
generator circuits and signal circuits. 

IC CONVERTER COOKBOOK 
E0139P $22.75 

Written for the practising engineer, technician, 
hobbyist or student, this book will be an 
invaluable working guide to the understanding 
and use of IC analogue/digital and digital/ 
analogue converters. 

HOW TO DESIGN AND MAKE YOUR OWN PCBs 

£02848 $6.95 
Covers the practical aspects of printed -circuit 
board design and construction. 

50 SIMPLE LED CIRCUITS - BOOK 2 

E0346B $4.95 
Fifty useful circuits and applications using the 
LED to complement Book 1 (ETI Book Sales 
No. E010BB). Includes diode tester, unijunction 
LED flasher, car voltage probe, SCR tester, 
fuse tester and simple timer. 

test equipment 
and fault-finding 

HOW TO GET YOUR ELECTRONIC 

PROJECTS WORKING 

F0114B $6.95 
Helps you to overcome the problems of a circuit 
that doesn't work by indicating how and where 
to start looking for many of the common faults 
that can occur when building up a project. 

WALL CHART -TRANSISTOR 
RADIO FAULT-FINDING 
F01158 $2.95 
Used properly, this chart should enable the 
reader to trace most common faults quickly. 
Across the top of the chart are four rectangles 
containing brief descriptions of the faults. 
Selecting the appropriate fault. the reader 
simply follows the arrows and carries out the 
suggested checks until the fault is cleared. 

PRACTICAL REPAIR AND RENOVATION 

OF COLOUR TELEVISIONS 

F01168 $6.55 
This book shows how to obtain a working 
colour television for very little outlay by 
repairing and renovating a set that has been 
'written off' by a dealer. Includes practical 
details of how to construct your own CRT 
tester/rejuvenator and cross -hatch generator. 

THIS 

SPEc'AI. 

THE 6809 COMPANION 
Normally 56.95¡ thls month only, 

$5.15 
A discussion of the features of the 6809 and a refer- 

ence guide. Don't be deceived - it's more than just 

a beginner's guide to microprocessors. To order, 

quote book number JX154B. 
Limited supplies 

TEST GEAR - METERING AND 

POWER -SUPPLY PROJECTS 

F0118E $3.00 

Includes many types of meters, audio noise and 
signal generators, CMOS tester, oscilloscope 
calibrator, etc. 

TEST GEAR - VOL 2 

F0119E $3.95 
Projects include audio oscillator, transistor 
tester, true RMS voltmeter. RF signal gener- 
ator, versatile logic test probe, microwave oven 
leak detector, etc. 

TROUBLESHOOTING WITH 

THE OSCILLOSCOPE 
F0121P $16.95 

Excellent for the professional service tech- 
nician or the serious hobbyist, as it combines 
step-by-step procedures for using the scope 
with the specific nuts and bolts of television 
receiver troubleshooting. 

ELECTRONIC TEST EQUIPMENT 

CONSTRUCTION 
F01228 $5.95 
Describes construction wide range of test gear, 
including FET amplified voltmeter, resistance 
bridge, field strength indicator, heterodyne 
frequency meter, etc. 

TEST GEAR-VOL3 
F0255E 54.95 
Projects include RF attenuator, op -amp tester, 
tacho calibrator, transistor tester, mains cable 
seeker, electric fence tester, portable core - 
balance relay, etc. 

ELECTRONIC TROUBLESHOOTING 

HANDBOOK 
F0257P $10.50 
This workbench guide shows you how to 
pinpoint transistor troubles In minutes, how to 
test almost everything electronic and how to get 
the most out of low-cost test equipment. 

USE OF THE DUAL -TRACE 

OSCILLOSCOPE 
F0259P $23.75 
This programmed text breaks down the pro- 
cess of operating a scope into a series of 
logical steps, starting with the deflection of the 
electron beam and continuing through proper 
use of the triggering controls to measure the 
phase difference between two waveforms. 

HOW TO BUILD YOUR OWN SOLID-STATE 

OSCILLOSCOPE 
f01828 56.95 
This book comprises a project divided into 
sections for builder to individually construct and 
test - then assemble into complete instru- 
ment. Includes short section on scope usage. 

electronic music 
and audio/video 

MOBILE DISCOTHEQUE HANDBOOK 

G00938 $4.95 
Most people who start mobile discos know little 
about equipment or what to buy. This book 
assumes no preliminary knowledge and gives 
enough info to enable you to have a reasonable 
understanding of disco gear. 

AUDIO CYCLOPEDIA 
G0125P $71.95 
A complete in-depth look at the art of audio - 
from the basic principles of sound to solid-state 
and integrated circuits. More than 3000 entries 
and hundreds of illustrations and circuit dia- 
grams cover acoustics, amplifiers, recording, 
reproduction, test equipment, audio measure- 
ments, and much more. 

ELECTRONIC MUSIC CIRCUITS 

G0126P $16.95 
How to build a custom electronic music 
synthesiser, outlines numerous other circuit 
designs and then shows you how to modify 
them to achieve particular responses. Many of 
the circuits can be used as special -effects 
boxes for guitars and other musical instru- 
ments. 

INTRODUCTION TO ELECTRO - 

ACOUSTIC MUSIC 

G0127P $15.95 
This book assumes no previous technical 
knowledge. It discusses the relationship be- 
tween the technology and the composition of 
electro -acoustic music. 

MODERN RECORDING TECHNIQUES 

G0128P $21.95 
Explains the equipment controls and tech- 
niques found in a modern recording studio and 
how to use them creatively and correctly to 
produce a desired result. Numerous photo- 
graphs, diagrams and charts. 

SOUND -SYSTEM ENGINEERING 
G0129P $35.50 
Dealing with audio systems as a whole, it 
includes installing and equalising the sound 
system and interfacing the electrical and 
acoustic systems. Instrumentation, the acous- 
tic environment and designing for acoustic gain. 

TUBE SUBSTITUTION HANDBOOK 

G0130P $8.75 
Complete, accurate, up-to-date guide to direct 
substitutes for receiving and picture tubes. 
Contains more than 6000 receiving tube substi- 
tutes, 4000 monochrome and colour picture 
tube substitutes, and 600. communications 
substitutes. Also includes pinouts for quick 
operational checks. 
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HOW TO BUILD SPEAKER ENCLOSURES 
G0131P $8.75 
A guide to the 'whys' and 'bows' of constructing 
top -performance loudspeaker enclosures. 
VIDEO TAPE RECORDERS 
G0132P $21.25 
In this completely revised second edition, the 
author tells in simple language how helical 
VTRs work and how to operate and service 
them. Includes numerous examples of circuits 
and mechanical systems. 

computers for 
beginners 

COBOL FOR BEGINNERS 
H0140P $30.95 
It Is a solid text for introductory programming 
courses in Cobol, using a format that is easy to 
understand, yet comprehensive enough to 
make supplementary readings unnecessary. 
THE PET PERSONAL COMPUTER 
FOR BEGINNERS 
H0141P $20.95 
This handy guide is written for use with all 
varieties of PET computer, from the original 
2001 to the 8032 Super PET. It Is suited to 
novices with no practical experience and 
provides advice and practical examples. 
BIG THINGS FROM LITTLE COMPUTERS 
H0142P $19.25 
A layperson 's guide to personal computing with 
all the basic information and lots of examples of 
how personal computers can be used. 

BEGINNER'S GUIDE TO MICROPROCESSORS 
AND COMPUTING 
H01438 $6.95 
Introduction to basic theory and concepts of 
binary arithmetic, microprocessor operation 
and machine language programming. Only prior 
knowledge assumed is very basic arithmetic 
and an understanding of indices. 
A MICROPROCESSOR PRIMER 
H01448 $5.95 
Learning about microprocessors is easy with 
this book, written in a style that is easy to follow. 
The shortcomings of this basic machine are 
discussed and the reader is shown how these 
are overcome by changes to the instruction set. 
Relative addressing, index registers follow as 
logical progressions. 
AN INTRODUCTION TO BASIC 
PROGRAMMING TECHNIQUES 
H01458 $6.75 
Ideal for beginners seeking to understand and 
program in BASIC. Includes program library for 
biorhythms, graphing Y against X, standard 
deviations, regressions, generating musical 
note sequences, and a card game. 
BEGINNING BASIC 
H0146Á $24.95 
Intended for beginners with no computing 
experience, one should be able to intelligently 
program in BASIC in a short time. 
BEGINNING FORTRAN 
H0147A $25.50 
Starts with simple elementary examples and 
proceeds to intermediate level programs. Also 
Includes references, tutorials, flow charts, deck 
set-ups and matrix algebra. 

UNDERSTANDING COMPUTERS 
H0148Á $20.95 
For people who use small computers, this book 
starts with the most elementary gates and 
works up to the complete computer. Gives an 
understanding of the languages and how they 
operate in the computer. 
NAILING JELLY TO A TREE 
H0149Á $25.50 
This guide to software teaches you about 
machine language, assembly language pro- 
gramming and BASIC. The emphasis ís not on 
learning to write programs but on learning to 
use the thousands of available programs that 
have already been written. 

DON'T (OR, HOW TO CARE FOR 
YOUR COMPUTER) 
H0153Á $19.95 
A guide to computer and peripheral preser- 
vation. Specific advice for the computer, floppy 
disks, hard disks, the CRT terminal, the printer, 
tape units, the computer room, software and 
documentation. 

COMPUTERS FOR EVERYBODY 
H0270Á $8.95 
In this easy -to -understand book it is explained 
how a computer can be used at home, in the 
office or at school. Includes a consumer's guide 
to computer equipment that will help the reader 
decide what to buy and who to buy it from. 
Second edition. 
YOUR FIRST COMPUTER 
H0271Á $15.25 
An easy -to -understand beginner's book to 
small computers. Understanding them, buying 
them and using them for personal and business 
applications. 

MICROCOMPUTERS: A PARENTS' GUIDE 
110275) $13.75 
In clear, non -technical language, the authors 
explain what micros are, what they can do and 
what to expect in the future. 

computer hardware 
and techniques 

MICROCOMPUTER DESIGN AND 
TROUBLESHOOTING 
J0161P $26.75 
Tells you how to design microcomputer sys- 
tems and make them work without an expens- 
ive commercial development system or the 
need for costly test instrumentation. Includes a 
complete description of two microprocessors - the 8085 and the 6502. 

MICROPROCESSOR INTERFACING 
TECHNIQUES 
J0167Á $29.95 
Teaches you how to interconnect a complete 
microprocessor system and interface It to the 
usual peripherals. The hardware and software 
skills needed to effectively interface peripheral 
devices are covered along with various buss 
standards and A/D conversion. Third edition. 
EXPERIMENTS IN ARTIFICIAL INTELLIGENCE 
FOR SMALL COMPUTERS 
J0168P $13.25 
Artificial Intelligence is the capability of a device 
to perform functions normally associated with 
human intelligence. With this book, a small 
computer with extended BASIC and some 
knowledge of BASIC language, you can con- 
duct experiments In artificial intelligence. 
PET INTERFACING 
J0169P $25125 
Demonstrates how to build numerous interfac- 
ing devices for PET hardware. BASIC language 
programs are used throughout, and the book 
includes a discussion of the microprocessor's 
internal architecture and general hardware/ 
software interfacing. 

1181,415 

FIFTY BASIC EXERCISES 
Normally S17.95; this month only, 

$13.25 
Oesigned to teach BASIC through actual practice, this 
book contains graduated exercises in maths, busi- 
ness, operations research, games and statistics. The 
programs were designed to run directly on a TRS-80 
but will.run on any system with MicroSoll BASIC. To 

order, quote book number KXI88A. 
Limited supplies 

USING THE IBM PERSONAL 
COMPUTER 
J0319P $21.50 
This all-purpose beginner's book is a complete 
guide to the IBM-PC. 

Z8000 HANDBOOK 
J0341P $18.95 
Provides a complete and clear description of 
the function and operation of the Z8001 and 
Z8002 16 -bit microprocessors. Includes infor- 
mation on data types, memory management, 
interfacing and peripheral devices and the 
Z8000 Instruction set. 

computing 
software 

THE CP/M HANDBOOK (WITH MP/M) 
K0173A $24.95 
Contains a step-by-step description of all the 
CP/M command features. Designed for the 
beginner, the book progresses to detailed 
explanations of the file transfer, debugging and 
CP/M text -editing programs. 

HOW TO GET STARTED WITH CP/M 
K0174A $2295 
This practical book eases the reader Into the 
essentials of the system, giving an overview of 
the operating system, an idea of what it will be 
like to use and what it can do for the reader. 

THE 68000: PRINCIPLES AND PROGRAMMING 
K0176P $19.95 
An easy -to -read, systematic approach to the 
68000 advanced 16 -bit microprocessor. The 
book guides you through the complex architec- 
ture, instruction set, pinouts and interfacing 
techniques. Written for design engineers, pro- 
grammers and students. 

COMPUTER GRAPHICS PRIMER 
K0180P 511.95 Almost every page has a colour drawing, 
photograph, picture or a schematic to help you 
learn computer graphics quickly and easily. 
Programming concepts apply to all microcom- 
puters, and examples are given in BASIC for 
the Apple II. 

PASCAL PROGRAMS FOR SCIENTISTS 
AND ENGINEERS 
K0181A $23.50 
More than 60 of the most frequently used 
scientific algorithms, with program implemen- 
tation in Pascal. 

HOW TO WRITE AN APPLE PROGRAM 
K0182P S23.25 
Very much a 'how-to' book. Author assumes 
only a minimal familiarity with computer and 
BASIC. The book covers every aspect of simple 
program writing from initial concepts to final 
debugging - wittily illustrated. 

HOW TO WRITE AN IBM-PC PROGRAM 
K0184P $23.25 Virtually identical to How to Write an Apple/ 
TRS-80 Program. Changes have been made to 
allow for differences in the two machines and 
variations in BASIC. 
THE UCSD PASCAL HANDBOOK 
K0197P 

$13.75 Language descriptions organised in a quick 
and easy reference are given in this book for 
readers with no prior experience of Pascal 
programming. 

PASCAL 
K0199A $21.95 
For people with little or no programming 
experience, this book gives lots of examples 
that clearly explain proper usage of language 
features. Discusses top -down programming, 
debugging, self -documentation, etc. 

All prices of publications in this catalogue 
fisting are subject to change without notice. 
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Component NEWS 

HEWLETT-PACKARD INTRODUCES 
SUPER -BRIGHT, SEVEN -SEGMENT 
DISPLAY FAMILY, PIN -FOR -PIN 
COMPATIBLE WITH FND 35X/36X 

Anew 7.6 mm (0.3") seven -segment LED display available 
in standard red, high -efficiency red, yellow and green 
has been announced by Hewlett-Packard featuring pin - 

for -pin compatibility with Fairchild's FND 35X/36X display. 

Fairchild quit the opto and dis- 
play market earlier this year and 
inventories of most Fairchild 
opto products arc currently run 
out or very low. 

Features such as bright, evenly 
lighted segments for high 
ambient -light viewing, a low 
forward -drive current, a small, 
space -saving package and an 

attractive character font char- 
acterize these new HDSP Series 

displays. 
The displays require a lower 

drive current to achieve the same 
brightness as HP's existing 
family of 7.6 mm LED displays. 
This new family requires up to 
25% less current and can still be 
viewed at distances up to three 
metres. 

Increases up to 50% in viewed 
brightness are possible when the 
displays are driven at typical 

NEW CONTROL IMPROVES 
S/N OUTPUT BY 20 dB 

philips' new TDA1524 active 
tone/volume control for 

stereo audio systems incorpor- 
ates its own internal gain to give 
a signal-to-noise ratio up to 
75 dB. This is 20 dB higher than 
similar devices. 

The four functions of this 
bipolar integrated circuit are 
bass and treble control, volume 

control with built-in loudness 
(which can be switched off) and 
balance, all of which are con- 
trolled by dc voltages from 
potentiometers or a D/A con- 
verter. 

Bass and treble boost is up to 
15 dB and is set by.one external 
capacitor each per channel. 
Channel separation is typically 

drive currents of 6 to 10 mA. 
This makes the displays well 
suited for high ambient -light 
applications. 

The display package measures 
7.62 by 12.7 mm. Their Mitred 
Segments and categorisation for 
luminous intensity assure an 

attractive front -panel appear- 
ance. Yellow and green displays 
are also categorized for colour. 

Price and delivery information 
are available through authorised 
HP components distributors, or 
contact Hewlett-Packard, 31-41 
Joseph St, Blackburn Vic. 3130. 
(03)890-6351. 

60 dB, while the volume control 
range is -80 to +21.5 dB. 

The TDA 1524 is suitable for 
car radios, stereo television re- 
ceivers and low-cost mains -fed 
stereo audio equipment. It will 
operate from supply voltages 
between 7.5 V and 16.5 V, over a 

temperature range of -30 to 
+80°C. 

For further information, con- 
tact Philips Electronic Com- 
ponents and Materials, 67 
Mars Road, Lane Cove NSW 
2066. (02)427-0888. 

TELEDYNE'S 
CONVERTER 
WITH A 
DIFFERENCE 

The Teledyne TSC800, a 15- 

bit plus sign -integrating ana- 
logue -to -digital converter, is 

designed to improve the con- 
ventional two-cycle dual slope 
conversion cycle by incorporat- 
ing systems zero and integrator 
output zero phases. 

Offset error sources are auto- 
matically zeroed, and overrange 
recovery time is reduced. The in- 
tegrating conversion technique is 

immune to the noise spikes that 
introduce errors in successive 
approximation converters. 

The externally adjustable 
clock allows integration periods 
which are integral multiples of 
50 Hz or 60 Hz for maximum 
power -line noise rejection. By 
using the 2.4576 MHz crystal os- 

cillator mode, 50, 60 and 4(N) Hz 
signals are rejected. 

Microprocessor interphase 
signals support eight- or 16 -bit 
parallel data transfers. 

For further information. con- 
tact Promark Electronics, Suite 
102, 6-8 Clarke Street, Crow's 
Nest NSW 2065. (02)439-6571. 

A SHARP 
SHUNT 

airchild has announced the 
I availability of the 1.1.A431 

precision adjustable three - 
terminal shunt regulator with 
guaranteed temperature stabil- 
ity over the entire temperature 
range of operation. 

The output voltage can be set 

at any level greater than 2.5 V 
(V ref.) up to 36 V by selecting 
two external resistors that act as 

a voltage divider network. 
The sharp turn -on characteris- 

tics make the device an excellent 
replacement for many zener 
diode applications. 

Other features include low 
output noise. programmable 
output voltage and an average 
temperature coefficient of 
50 ppm/°C. 

For further information, con- 
tact Fairchild Australia, 366 
Whitehorse Road, Nunawading 
Vic. 3131. (03)877-5444. 
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Cut your computer 
installation time. 
We carry Belden®..the most comprehensive line of 
computer cable available. 
If you want to move data a few feet or a few miles, we can help you get 
clean, clear signals regardless of how difficult the operating environment. 
We have cable for local area networks plus plant and office interconnect 
applications. We also stock Belden's Bit -Driver' line drivers and multi- 
plexers for replacing short -haul phone lines with long-term savings. 
Plus, RG-62 coax, twIn-ax from 78 to 200 ohms, Datalene;" and 
individually shielded pair cables. Ask for them in Belden's time -saving, 
convenient, self -dispensing UNREEL' packages. Many are also in stock 
for direct air plenum installations. Plus, we carry fiber optic cable for total 
interference immunity. You won't find a more complete line anywhere to 
cover your needs. 
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There is no equal. 
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EACME ELECTRONICS 

A Division of James Hardie Electrical ( Hardie Trading Ltd Inc in Vic ) 
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SPEED DATA. 
Datalenedata cable. 
Belden.' Datalene is the answer to your high-speed data trans- 
mission requirements. Datalene insulated cables offer lower 
capacitance and signal dissipation so you can send distortion - 
free data at higher speeds and for longer distances. It's crush - 
resistant, lightweight and has a temperature range of -40°C to 
+80°C. We have this high-performance Belden product-plus a 
huge selection of other Belden data transmission 
cables-in stock, ready for delivery. Just give 
us a call. 

There is no equal. 

ACME ELECTRONICS 
A nl James Hardie Elect, cai ( Hardie Trading Ltd Inc in Vic ) 

VIC. 2-18 Canterbury Rd, Kilsyth 3137. Tel: 729 6211 
N:S.W.120 Beaconsfield St, Auburn 2144. Tel: 648 2255 
OLD. Actrol Parts P/L Tel: 358 2011 Brisbane 
A.C.T. Electronic Components Tel: 80 4654 
S.A. Neil Muller P/L Tel: 272 8011 
W.A. J.G. Thomas & Assoc. Tel: 272 7122 
TAS. W.P. Martin P/L Tel: 34 2811 Hobart; 31 5545 Laun. 

Component NEWS 
QUICK MOS 

I -hilips has released samples 
of the new PC54/74 high- 

speed CMOS logic circuits. The 
total program includes 240 de- 
vices, including a full range of 
TTL-compatible circuits, and is 
being alternate -sourced with 
RCA. 

The devices have the low 
power dissipation, high input 
noise immunity and wide oper- 
ating temperature range of 
CMOS devices and the TTL at- 
tractions of high speed and high 
drive capability. 

The low power dissipation of 
the high-speed CMOS series im- 
proves reliability, simplifies 
power supplies, can eliminate 
heatsinks and fans and allows 
components to be packed more 

densely. This makes for a sub- 
stantial reduction in equipment 
size and weight. 

The new devices dissipate 
negligible power due to leakage 
when they are not switching. 
Dissipation is still extremely low 
under operating conditions. 
With a 5 V supply, typical gate 
operating current is 3µA at 
10 kHz, 30 µA at 100 kHz and 
300 µA at 1 MHz. This com- 
pares with the currents of 
400 µA (up to 100 kHz) and 
560 µA (at 1 MHz) of LSTTL 
gates. 

Encapsulations are plastic and 
ceramic DIL and plastic SO 
(mini -pack). For further 
information contact Philips 
Electronic Components and 
Materials Division, 67 Mars 
Rd, Lane Cove NSW 2066. 
(02)427-0888. 

NEW VARISTORS 
General Electric has :eleased 

a new high-energy MOV- 
varistor to protect heavy duty in- 
dustrial motors and machines 
against damage caused by high- 
energy transients. 

Rated at 70 000 amps and 
10 000 joules, the newly desig- 
nated 'B' Series is packaged in a 
new pyramid -shaped epoxy 
package that is easily mounted 
through two base screw holes. 

They are designed to work in 
multiple parallel and series con- 
figurations where necessary. 

G.E. claims the new varistor 

out -performs existing tech- 
nology at lower cost, has lower 
V, (clamping voltage) than 
Silicon Carbide and a faster re- 
sponse and lower Ve than spark 
gaps. 

Major applications include 
ac/dc motor control, traction/ 
transportation, induction heat- 
ing, mining, welding (high- 
energy), power supplies and oil 
drilling rig systems. 

For further information, con- 
tact General Electric, P.O. Box 
174, Willoughby NSW 2088. 
(02)888-8111. 

INTEL'S TOP -SECURITY 
MICROCONTROLLER 
Intel has announced that it is 
making the erasable PROM 

version of its 8051 single -chip 
microcontroller in the HMOS 
(high-performance metal -oxide 
semiconductor) technology. 

The new version, called the 
8751H, matches the 8051AH's 
architecture and speed, and is 
primarily for the prototyping of 
systems that are based on the 
8051. 

A key feature of the 8751 H is 
that it provides software secur- 
ity. When a program has been 
developed and finalised, a secur- 
ity bit can be programmed to 
make it virtually impossible to 
access the internal program. 
This capability is used for pro- 

tecting proprietary software 
from unauthorised examination 
and copying. 

During prototyping and pro- 
duction ramping, users can pro- 
gram the EPROM program 
memory in the 8751H. These 
programs can be erased and 
modified until a final version is 
developed. 

During that phase, it is both 
efficient and economical to use 
the 8751H. Once users have 
developed and debugged their 
programs, factory -programmed 
8051AHs can be ordered in large 
volumes. 

For further details, contact 
Total Electronics, 9 Harker 
Street, Burwood Vic. 3125. 
(03)288-4044. 
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THINKING OF TV AERIAL INSTALLATIONS 

We can help you with the largest stocks of Antennas 
and all associated equipment in NSW. from six manufac- 
turers. Austenna - Channel -Master - Ecraft - Hills - 
Kingray - Matchmaster. Plus all the Technical informa. 
tion of 40 years experience in the aerial business. 

HILLS ANTENNAS 
Gutter CM5 Kit 5EL 
3.5/0 8EL 0-10 High Gain.. 
EFC3/03S 12EL 0.10 Top of Line . . 

EFC3/03S 3EL add on kit = 15EL.. . 

TL3 0 Log Periodic 10EL Ch 0-11 
TL4/0 Log Periodic 12EL Ch 0.11 
215 8EL Ch 2-10 3000 
CA16 Phased array Outer fringe 
2010 Ch's 2.10 (Airways) 3000 
PF7 Anti ghost TEL 300.750 
Y4 Ch's 6-11 4EL Yagi, 
Y6 Ch's 6.11 6EL Yagi... . . 

Y10 Ch's 6.11 10EL Yagi. 
Y14 Ch's 6-11 14EL Yagi. 

CHANNEL MASTER BROAD BAND 0-10 
3110A Coloray 3000-750 
3112 Super Coloray TEL 75.3000. 
CX7 TEL Crossfire 3000.. 
CX 13 13EL Crossfire 3000. .. 
CX1 7 17EL Crossfire 3000.. .. . 

CX21 21 EL Crossfire 3000. . 

CX28 28EL Crossfire 3000.. . 

428 Akmaster Anti ghost 3000 
1113 Quantum Anti ghost 3000 

FM ANTENNAS 
Hills DIY FM Kit 750.... . 

Hills Y3 FM 3EL 3000. 
Channelmaster FM700 TEL 3000 
Matchmaster FMG/2 5EL 3000 
Matchmaster FMG/6 1 GEL 3000 

HILLS UHF ANTENNAS 
TC10/B5 10EL 759 1 1 dB/G Kings X 

TC18 B5 18EL 750 13 5dB G Kings X 

TC10/134 10EL 759 1 1.7dB'G Gore Hill 

TC18 B4 18EL 759 15.5dB,G Gore Hill 

CHANNEL MASTER UHF ANTENNAS 
M2 13EL Wide Band 64.5 lodB/G 
M3 22EL Wide Band 84.5 1 1.5dBIG 
M4 27EL Wide Band 84.5 13dBIG 
4225 Bowtie Wide Band 84-5 t 3d8/G 
4194 Corner reflector 84-5 9dB,G 
4193 Corner reflector B4-5 11dBIG 

INDOOR & CARAVAN ANTENNAS 
Austenna AL1/10 1EL 2 Dipoles 
Standard Spiral Indoor 
Hills Tenna Trakka Indoor 
Hills CV1 Caravan aerial 
Matchmaster GGR Caravan 

S 31.80 
5 46.13 
5113.16 
5 31.85 
S 71.14 
S 82.55 
5 41.33 
S 86.57 
5101.67 
S 55.90 
S 20.49 
$ 23.81 
5 37.36 
S 56.88 

S 51.00 
5 65.00 
S 44.00 
5 70.66 
5111.00 
5176.00 
5210.00 
5106.00 
5109.00 

5 59.54 
S 28.00 
S 32.00 
S 38.98 
5 73.83 

$ 37.42 
$ 54.15 
$ 42.25 
5 60.50 

5 53.13 
5 61.93 
5 37.57 
$ 52.85 
5 43.51 
$ 62.58 

5 19.93 
S 6.93 
5 15.00 
5 31.81 
5 26.66 

MAST HEAD AMPLIFIERS 
MH22 Ecraft 22d8/G 759 VHF 5 89.94 
MH26 Ecraft 26dBIG 759 VHF -UHF $ 96.61 
Hills MH4 25013/G 300.750 VHF 5 89.93 
Hills MH6 36dBIG 300.759 VHF 5105.39 
Kingray MH2O 20dB G 300.750 VHF 5 88.28 
Kingray MH2OWN 20dB/G 
Selective filter attenuates 
Ch's 3 to 5A 594.95 
Ca, amp 12V AM -FM $ 9.00 
Radioamp: SW -MW -LW -FM 240V 

50 Types of amplifiers in stock 
Down convertors UHF -VHF 
Kingray UV1'V for VCR's 5 82.50 
Hills set top convenor tuneable 5105 50 
ROTATORS IND: ROT. TORQUE VERT LOAD 
KR250 Pre set200KG CM 50KG $114 38 
KR400 Meter 4iJOKG CM 200KG 5206 25 
6 -Core Cable per metre $ 0 76 

Good stock of Channel 28 aerials.. 
Phone for Technical Information 

Hours 8AM to 5PM Monday to Friday 

All prices plus freight or postage 

ELECTROCRAFT (MANUFACTURING) 

PTY LTD. 
68 WHITING STREET, ARTARMON 2064 

(PO BOX 398, ARTARMON 2064) 

TELEPHONE 438 4308, 438 3266 

OFF-STREET PARKING 
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PRIVATE AEROPLANE 
INVESTIGATION MONITORING.. 
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SAI KO 
SC 7 000 

Computerized Programmable 
Scanning Receiver 

AMAZING 
FUNCTIONS . . 

70 Memory channels. 

Scans the Aircraft Band. the UHF Band 
and the VHF (High and Low) Band. 

2.5 KHz channel steps on VHF and 
Aircraft Bands. 

240 volt and 12 volt operation. 

Tape Recording Connections 

You may want to listen for many reasons . 

whatever the reason, the SAIKO SC 7000 offers a 

truly 'state of the art" receiver with micro- 

processor technology and far more features than 

competitive receivers. 

a M A R ©. 
PROPRIETARY LIMITED 

167 RODEN STREET. WEST MELBOURNE. 
VIC. 3003. AUSTRALIA. 

PHONE: (03) 329 5433. TELEX: AA37753 IMARKO 

APPLE 100% 
COMPATIBLE 

PRODUCTS 
ill) Trade Mark of Apple 

SLIMLINE DISK DRIVES 
Includes patent switch that 
allows recording on both 
sides of disk. 
(6 months guarantee) $365 

BUY 2 DRIVES $345 
And get the second drive for 
BI -DOS Disk control card: $75 
AMBER HI -RES MONITORS 
20 MHz 1000 Lines Res 
Best Buy in Australia. 
(12 months guarantee) $199 
MONITOR STANDS $30 
(Will tilt, swivel and hold any monitor) 

COOLING FANS $50 
(JUST CLIP ON, FRONT ON,OFF LIGHT 
SWITCH FOR TOTAL SYSTEM CONTROL) 

JOYSTICKS $35 
(SELF CENTERING AND ADJUSTABLE) 

PRINTER CARD $80 
(INCLUDES CABLE AND WILL RUN 
ANY PARALLEL PRINTER) 

WILD COPY CARD $90 
(ULTIMATE IN PROGRAM BACKUP) 

SPEECH SYNTHESISER 
CARD $65 
(UNLIMITED VOCABULARY COMPLETE 
WITH SPEAKER & DISK) 

EPROM CARD $95 
(PROGRAM 2764, 2732, 2716, 2708) 

HOBBY CARD $20 
(DESIGNERS OR TECHNICIANS DELIGHT) 

16K RAM CARD $75 

ALL PRICES INCLUDE SALES TAX AND 
COURIER CHARGE. 

PLUS 80 COLUMN, PAL. PRINTER. 
R.G.B. GRAPPLER, PRINTER BUFFER, 8088 
(WILL RUN IBM SOFTWARE), CLOCK. 128K 
RAM, KEYBOARD & FUNCTION CARD, PRAXIS 
TYPEWRITER TO PRINTER CARD. POWER 

SUPPLIES CASES & KEYBOARDS. 
PLUS SOMETHING SPECIAL FOR ALL 

CURRENT BUSINESS USERS! 
"LIMITED STOCK ON SOME ITEMS. 

ALL PRODUCTS COVERED BY OUR 6 MONTHS 
GUARANTEE. 

FOR FREE CATALOG SEND S.A.E. FOR 

CATALOG MEMBERSHIP, IE (RC 12 ISSUES 

DETAILING UPDATE PRODUCT INFORMATION 
BARGAINS (SEND $5 AND ALSO RECEIVE OUR 
510 DISCOUNT VOUCHER FOR ANY FUTURE 

PURCHASE. 
DELIVERIES - FAST. NO C.O.D. 

PERSONAL CHEQUES ACCEPTED, BANKCARD, 
BANK CHEQUE AND MONEY ORDERS 
RECEIVE SHIPPING PREFERENCE. ALL 

GOODS EXPRESSED VIA T.N.T. AIR. 14 DAY 
MONEY BACK GUARANTEE. SEND ORDERS 

AND ENQUIRIES TO: 

VIDEO TECHNOLOGY 
Computer Peripheral Mail Order Division 

P.O. BOX 217. PETERSHAM 
NSW 2049 AUSTRALIA 

TELEX: AA71115 ANBETA 
TELEPHONE: (02) 568-3423 

DEVELOPERS & WHOLESALERS OF 

VIDEO -COMPUTER TECHNOLOGY PRODUCTS. 

WE SUPPLY TECHNICAL SUPPORT AND 

ENGINEERING BACK-UP FOR ALL PRODUCTS 
BUT DO NOT OPERATE A RETAIL OUTLET. 

BANKCARD ORDER FORM 

Name 
Address 

Postcode 

B/card No. Exp/Date 

Signature 
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KEY FEATURES 
DIRECT ATTACH AUTO ANSWER MODEM 
300 BPS FULL DUPLEX (CCITT V21) 
1200 BPS HALF DUPLEX (CCITT V23) 7 
75 BPS BACK CHANNEL (FULL V23) 
AUTO DIAL 
BELL FREOUENCIES INCLUDED 
TELECOM APPROVED 
1 YEAR WARRANTY - - ' . 
NO ADJUSTABLE CIRCUITRY UNIVERSAL DA TA 
DESIGNED IN AUSTRALIA 
MADE IN AUSTRALIA ss 

THIS IS NOT A "TOY" 

M e. a. If).90.4. 

r. ODEr ' 

Jaycar has made a hulk purchase to bring them to you at the incredibly low price o1 5399. Amaring value fora FULL DUPLEX unit. Cat. YC 1350 

'399 

ro 

"Y" ADAPTOR LEAD 
You could simply plug this adaptor lead into your telephone socket if you were allowed to. It plits to two sockets. One for the YG1350 Modem (special fitting) and the other for a telephone. No need to disconnect the phone ever) ONLY $29.95 

MICROBEE CARRY CASE 
Carry your MicroBee around without risking damage! 
Glittering brown vinyl rigid enclosure measures 
355(W) x 245(D) x 75(H)mm. Incorporates the 
MicroBee logo emblem on box. 

FANTASTIC VALUE AT $12.50 

D 

JAYCAR ELECTRONICS & 
Nó. 1 FOR COMPUTERS, 

Microbee features: 

16K and 32K. 
Non -Volatile CMOS RAM. 
Programmable RS232 Serial Port. 
Programmable S Bit I/O Port. 
Display 64 x 16 and 80 x 24 
screen format. 
6545 Programmable VDU Driver. 
Cassette Interface, 300 and 1200 
baud. 

riP111410,10.45newp 
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pricing information 
Cat. XE-5000 MicroBee 16K Plus 
Cat. XE-5050 MicroBee 16K IC 
Cat. XE-5100 MicroBee 32K Plus 
Cat. XE-5150 MicroBee 32K IC 
Cat. XE-5200 MicroBeé 64K Plus 
Cat. XE-5250 Single Disc System 
Cat. XE-5255 Add-on Disc 
Cat. XE-5260 Dual Disc Drives 
Cat. XE-1205 Printer Cable Interface 

$469.00 
$499.00 
$559.00 
$599.00 
$699.00 

$1099.00 
$559.00 

$1599.00 
$49.95 
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ETI 733 RTTY Convertor. Ref: ETI April 1983. This simple protect allows you to hook up your MicroBee to a MF receiver and print radio teletype messages on a monitor screen. Listen to world news for FREER 
Cat KE.4654 ONLY 517.95 
ETI 649 MicroBee Light Pen. Ref: ETI August 1983. This simple. low cost device plugs into the Bee's 8 bit port. The "pen" gives you an entry Into the world of fight Pens and interactive software. 
Cat. KE 4656 SHORTFORM 519.50 SPECIAL PROBE CASE TO SUIT (as specified in ETI article) Cat. HB-6400 519.95 
ETI 668 MicroBee EPROM Programmer. Ref: ETI February 1983. This simple, low cost EPROM programmer just plugs into the Bee's HO port and enables you to save programs in 
any of the 5 different common EPROMs 'wadable (2716, 2532, 2732, 2732A. 2764). Kit comes complete with Personality' plug and all IC sockets. 
Cat KE-4650 539.95 
Parallel Interface Kit for the MicroBee. Includes 15 pm 'D' plug - add 515.00 if Centronics plug required. 
Cat KE7017 515.00 

o o 
PLEASE RING YOUR NEAREST STORE FOR EXTENDED TRADING HOURS OVER THE CHRISTMAS PERIOD 
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ELECTRONIC AGENCIES 
SOFTWARE & PERIPHERALS 

DISASSEMBLER By Dreamcards 
Some may say "Not another Disassembles". But 
this one has a difference. It allows you to set out 
where the data fields are so the computer is saving 
time, not rying to disassemble data. A program 
you shouldn't be without. 
Cat. XE-6915 515.00 

CHEAPIE By Dreamcards 
Two top quality programs for the price of one. 
The best Hangman we've seen yet on side A angp 

a superb version of Battleship on side B. Both 
have excellent graphics. 
Cat XE.6920 515.00 

CANNIBALS AND MISSIONARIES 
The old logic problem game of transferring 3 
Cannibals and 3 Missionaries from one side of a 

river to the other in a boat that holds two. If 
there are more Cannibals than Missionaries On 

either side at any time the Cannibals revert to 
their favourite form of feeding. 
Cat XE.6925 $14.95 

COMPOSER BEE 
This is a very well written program for music. 
This program allows you to compose, play, 
edit, transpose as well as being able to load and 
save your music. A program that has been a long 
time in the writing and well worth buying. 
Cat XE-6930 522.50 

WORD ADVENTURE 
A program with very good graphics using little 
characters to entice the user to think what word 
is either a synonym, antonym or homonym of the 
word they are showing Everytime you get It 
wrong you ale given more clues After the clues 
run out you must face the Dragon when you must 
spell the word he is holding correctly before you. 
Cat XE-6935 514.95 

PONTOON 
A quality fast moving card game where up to 6 
players can play against the computer who is 

banker. 
Cat XE-6940 514.95 

MUSIC -B - MYTE K 

Musics is a music Composer/Editor that lets you 
create and save music and sound effects with a 
flexibility that .makes chopsticks of the Basic 
PLAY command. MusicB is a great way to learn 

and play music) Comprehensive instructions are 

included. 
Cat XE.7010 520.00 

TRSBEE - MYTEK 
TRSBEE is a package of three programs that 
loads IRS 80 Model 1 and 3 program tapes into 
the MicroBee without any additional hardware. 
Although some program editing will still be re. 

wired prior to their running the majority of 
program typing time is saved byTRSBEE. The 
first program loads TRS80 BASIC programs 
into MicroWorld BASIC. Most prgrams may then 
be edited and run. The second program in the 

package loads any TRS80 machine code file 
into MicroBee memory. The third program 
loads TRS80 assembler files Into the MicroBee 
EDITOR/ASSEMBLER. Any TRS80 Model 1 

or 3 tape may be loaded. TRSBEE opens up 

a whole new world of possible software on your 
MicroBee! 
Cat XE7005 530.00 

HOUSEHOLD REGISTER 
This program will simplify the task of determing 
the value of your home's contents for insurance 

Purposes. as well as providing descriptions of all 

listed items in the event of their loss or destruc- 
tion. Effects are catalogued by name, description 
and value. Nine separate rooms are provided, 
and up to 28 items may be listed in each. 
Cat XE.7000 515.95 

STAT PACK - STATISTICS 
This program is a general purpose graph plotting. 
linear regression, line of best fit and correlation 
program. It features a Rest of significance for 
the correlation coefficient and, if no evidence of 
correlation is found, a determination of minimum 
sample size is performed. 
Cat XE.6999 $14.95 

BASIC TUTORIAL 
Is a super teaching aid for any classroom. Basic 

Tutorial is a set of 9 interactive exercises designed 

for teaching Basic to the computer novice. No 

previous knowledge is assumed. Basic Tutorial 

uses a unique double screen technique to display 
both the normal computer output and the tuto. 
dial exercises at the one time. This allows the 

student to use the MicroBee in the normal way, 

while the tutorial Instructions appear In the lower 

half of the screen. 
Cat X5.6860 520.00 

MACHINE CODE TUTORIAL - MYTEK 
Consists of 8 interactive exercises designed for 

teaching machine Code programming and related 

topics as they apply to the MicroBee computer. 

Only a general knowledge of the BASIC language 

Is assumed. Machine Code Tutorial is designed to 

bridge the gap bewteen BASIC programming 
and being able to understand and use typical 
280 manuals. 
Cat XE-6855 525.00 

BUDGET -SPREADSHEET 
This program is designed to speed up and simplify 
the task of framing a usable financial budget 
Applications range from personal or household 
to small business finances. A quality program. 
Cat XE.6850 515.95 

DECODE 
Basic decoder and listing formatter 

This programme will be an invaluable aid to any 
one taking first steps in understanding machine 
code or wants to expand their library of proven 
machine code routines. Decode will la) print 
imbedded machine code routines hilly and 

accurately lb) print all unprintable characters 

(c) Provide a clearer, easier to read listing and 

send all output to a printer if so required. ED 
ASM is not required. 
Cat XE.6765 515.95 

DATABEE 
This program is a well written data base manage. 

meat system that utilised the MicroBee to its 

fullest to provide a Data Managernent System 

similar to those found on larger and more rupee. 
sive systems. This comes complete with large 

bound manual. 
Cat XE 6945 519.95 

ASTEROIDS PLUS - MYTEK 
Asteroids Plus Is one of the finest high resolution 
graphic arcade games available for the MicroBee 
computer. It features 3.D point by point resolu 
Lion graphics, shields, sound effects, intelligent 
objects, guided missiles, black holes and a score 
board. II you enjoy playing computer games, you 
will be captivated by Asteroids Plus. 

Cat. XE-6297 $22.50 

BEEZ 80 - MYTEK 
This secret code disassembler will disassemble 
any code sequence. Nothing is illegal. It will 
allow you to program with codes that no other 
disassembler can decipher) 
Cat. XE.6298 520.00 

SPACE INVADERS 
One of the most popular programmes ever released. 
This version was written especially for the Micro. 
Bee. 
Cat XE.6030 514.95 

FORTH 
A new language for the MicroBee. Comes comp. 
lete with Interpreter on one side of the tape and 
supporting programs on the other side. As well 
as this it includes a very well written, bound 
manual. 
Cat XE6965 545.00 

PSYCHOTEC By Dreamcards 
Psychotec provides a striking example of art. 
ificlal intelligence,allowing a dialogue in English 
between computer and operator, the computer 
playing the role of psychiatrist and the operator 
being a "Patient" on the couch. Leaves other 
"similar" types for dead. 
Cat XE.6875 515.95 

MERLIN By Dreamcards 
Merlin is a 32K adventure set in England during 
the dark ages Your task is to search through the 
dark forest inhabited by robbers, outlaws and 
creatures with awesome magic powers to find a 

legendary sword. An excellent adventure. 
Cat XE-6870 525.00 

PROGRAMMING HINTS 
Consists of a collection of modules which you 
may use to improve your own BASIC Programs. 
They are all linked together under a menu driven 
display which allows you to RUN or LIST each 
module to see how they work. 
Cat XE.6895 514.95 

DEFENDER 1, 
Fast Furious Action Game 

th 
for the 

MicroBee Computer 

LOG -GENERAL PURPOSE INDEX 
This program is designed to suit a wide range of 
records where indexing land later searching) can 
be on one or two words, or on a string of up to 
15 characters. Each record consists of its index 
heading, plus up to 12 lines of text Each line 

can contain up to 41 characters 
Cat XE.6890 515.95 

MINE DROP 
You area tank running around a maze gathering 
all the supplies you can. It sounds easy, tut you 
have a guided missile hot on your trail. Your 
only defence is a remote controlled mine which 
you drop and explode at will. A very fast joy 
stick or key controlled game. 
Cat X66960 514.95 

PENETRATOR 
A low resolution graphic version of the popular 
game 'Scrambler", You must defeat the rockets 
and bomb the radars in an effort to get to the 
next stage which is even harder. This game can be 

either controlled by a Joystick or by keys. Being 
in Lores graphics it is a very fast game. If you are 

bored with the same land pattern you can devise 

your own. 
Cat XE6955 519.95 

SPACE PATROL 
A lot like Penetrator but in high resolution 
graphics. You must battle your way through 
the various stages where at the last stage you hare 
four chances of blowing up a neutron bomb 
shelter. If you are successful, the next round is 

a lot harder. 
Cat XE.6950 516.95 

METEOR RESCUE - MYTEK 
Your mission is to rescue stranded astronauts. 
You are the commander of the Landing Module 
docked in space with the mother ship. It is your 
responsibility to guide the landing module 
through a meteor field, down to the surface of 
the planet, to land safely on a landing pad. An 
astronaut will then run to your landing module 
and you will blast off. You must use your lasers 

if necessary and dock with the mother ship 
again. A total of six astronauts must be soft. 
led to the mother ship. 
Cat XE.7020 017.50 

CORVILLE CASTLE 
Corville Castle is an adventure which will take 
you to a far away place of mystic castles, fierce 
monsters and evil warlocks. You must enter the 
warlocks castle and find some dark secret which 
will help you to destroy the warlock. But semen. 
Ser, you only have until dusk. 
Cat XE 6285 516.95 

DEFENDER - FROM MYTEK 
This long awaited program is finally available. Defender needs no intro 
diction. The Defender arcade game is one of the most popular ever pro- 
duced and the Mytek version is brilliant a rival for Asteroids Plus. 
Cat XE.7036 DESTROYER 522.50 

You are the UFO and you must destroy the enemy city buildings before 
you can land. You have no control over the UFO except for the three 

boobs on every pass you make over the city. But beware the UFO gets 

lower with every pass Good graphics and sound. 
Cat XE.7046 S14. 95 

COULOMBS LAW 
This program is another in the series of Physics simulations. The first 
pat is a tutorial and the second is a simulation of the experiment. 
Cat XE.7049 514.95 

BACKGAMMON - FROM MYTEK 
This game conforms exactly to that set down in the official rules of the 

International Backgammon Association, including the rules of doubling 
and scoring 
Cat XE.7050 517.50 

POOLS AND LOTTO 
Two programs to help make lile easier for the Pools and Lotto enthusiast. 

The first program chooses your numbers for the week and the second 

program allows you to input your numbers into a program and when 

Lotto night arrives you can input the winning numbers and the computer 
will check your Lotto for you. 
Cal XE.7045 514.95 

WONDER WORDS 
This program allows you to input 20 words and the computer will creare 
a Wonder Word puzzle. This can be either sent to a printer or solved on the 

screen or let the computer solve it. Just the program for Wonder Word 

enthusiasts. 
Cat XE.7046 514.95 

GEO-TECH DRAWING 
This is the first tape in a series to assist students in grasping the funda. 

mentals of geometric and technical drawing. It uses good graphics with 
excellent explanations. 
Cat XE.7047 514.95 
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Logic troubleshooting 
tools and techniques 

Digital circuitry has had an explosive growth over the past decade and now 
pervades virtually every facet of electronics. Whilst the reliability of devices and 

equipment has improved dramatically during that period, things still do go 
wrong and equipment still needs servicing when it breaks down. 'Board level' 

servicing can solve problems quickly in the field, but economics demands those 
removed boards be repaired and recycled. This article details the problems 

encountered and the tools and techniques employed to fix them. 

DIGITAL integrated circuits range from 
simple butlers and two -input gate packages 
through to complex purpose-built controllers 
and microprocessors. Finding faults in digi- 
tal equipment requires a fundamentally 
different approach from fault-finding in 
analogue circuitry, where the multimeter 
and oscillator are the prime tools and compo- 
nent characteristics can be individually 
measured. In digital electronics, most 'com- 
ponents' are contained within the ICs - 
which are often multi -functional. Thus there 
is need for a different troubleshooting 
approach to be developed, and different tools 
used, based on the type of faults that develop 
and the 'signatures' they leave. Of necessity, 
this article does not cover microprocessor - 
based equipment - that's a whole subject on 
its own! 

Faults & effects 
When fault-finding circuits built from dis- 
crete components, the task is one of verifying 
relatively simple characteristics such as re- 
sistance, capacitance, or turn -on voltages of 
components with two or at most three nodes. 
(A 'node' is an active junction in a circuit, 
usually an input or an output.) While the 
function of the total circuit may be quite 
complex, each component in that circuit 
performs a relatively simple task and proper 
operation is easily verified. 

In Figure 1, each diode, resistor, capacitor 
and transistor can be treated using a signal 
generator and a voltmeter, ohmmeter, diode 
checker or oscilloscope - the traditional 
servicing tools. But when this circuit is built 
in integrated circuit form, these components 
are no longer accessible. It now becomes 
necessary to test the operation of the com- 
plete circuit function. 

Thus an important difference between dis- 
crete circuitry and circuits built from digital 
ICs is in the complexity of the functions 
performed by these 'components'. Unlike the 
resistor. capacitor. diode or transistor, which 
must be interconnected to form a circuit 
function. digital ICs perform complete, com- 
plex functions. Instead of observing simple 
characteristics. it is now necessary to ob- 
serve complex digital signals and decide if 
these signals are correct according to the 
function the IC is meant to perform. 

-Vbb 

Verifying proper component operation 
now requires 'stimulating' and observing 
many inputs (in Figure 1 there are 10 inputs) 
while simultaneously observing several out- 
puts (up to two or three and at times as many 
as eight). 

Thus another fundamental difference be- 
tween circuitry built from discrete com- 
ponents and digital ICs is the number of 
inputs and outputs associated with each 
component, and the need to stimulate and 
observe these simultaneously. 

In addition to the problems of simultaneity 
of signals and complexity of functions at the 
component level, the digital IC has intro- 
duced a new degree of complexity at the 
circuit level. Circuits which perplex all but 
their designer are commonplace. Given 
enough time, these circuits can be studied 
and their operation understood. but this is 
not an affordable luxury for those involved in 
troubleshooting electronic circuits. Without 
understanding a circuit's intricate opera - 
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Figure 1. This 10 -input gate is made up from 23 com- 
ponents. An IC to do the same job is shown at right. 
With discrete components, finding faults is easy with 
conventional meters, etc. When it's all inside an IC, 
where you've only got access to inputs and outputs, 
the job can be much harder. But there are ways. 

tion, it becomes necessary to have a tech- 
nique of quickly testing each component 
rather than attempting to isolate a failure to 
a particular circuit segment by testing for 
expected signals. 

In order to solve these problems and make 
fault-finding of digital circuits more effic- 
ient, it is necessary to take advantage of the 
digital nature of the signals involved. Tools 
and techniques designed to service analogue 
circuits do not take advantage of this digital 
nature and thus are less efficient when used 
to troubleshoot digital circuits. 

Figure 2 shows a typical TTL (Transistor - 
Transistor -Logic) signal. This might as well 
be any analogue signal when viewed on an 
oscilloscope. The oscilloscope displays abso- 
lute voltage with respect to time, but in the 
digital uuorld absolute values are unimpor- 
tant. 

A digital signal exists in one of two or 
three states - high, low and undefined or 
in-between level - each determined by a 
threshold voltage. It is the relative value of 
the signal voltage with respect to these 
thresholds that determines the state of the 
digital signal. and this digital state deter- 
mines the operation of the IC, not absolute 
levels. 
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In Figure 2, if the signal is greater than 
2.4 volts, it is a high state and it is unim- 
portant whether the level is 2.8 or 3.0 volts. 
Similarly for a low state the voltage must be 

below 0.4 volts. It is not important what the 
absolute level is as long as it is below this 
threshold. Thus when using an oscilloscope, 
the serviceman must over and over again 
determine if the signal meets the threshold 
requirement for the desired digital state. 

Within a digital logic family, such as TTL, 
the timing characteristics of each component 
are well defined. Each gate in the TTL logic 
family displays a characteristic propagation 
delay time, rise time and fall time. The ef- 

fects of these timing parameters on circuit 
operation are taken into account by the de- 

signer. Once a design has been developed 
beyond breadboard or prototype stage and is 

into production, problems due to design have 
(hopefully) been corrected. 

An important characteristic of digital ICs 
is that when they fail, they fail catastrophi- 
cally. This means that timing parameters 
rarely degrade or become marginal. Thus, 
observing on an oscilloscope and making re- 
peated decisions on the validity of timing 
parameters is time consuming and contri- 
butes very little to the fault-finding process. 
Once problems due to design are corrected, 
the fact that pulse activity exists is usually 
enough indication of proper IC operation 
without further observation of pulse width, 
repetition rate, rise time or fall time. 

Figure 3 shows a problem created by the 
TTL logic family. The output stage of a TTL 
device is a transistor totem pole. In either the 
high or low state, it is a low impedance. In 
the low state it is a saturated transistor to 
ground. It thus appears as 5-10 ohms to 

ground. This presents a problem to in -circuit 
stimulation. 

HIGH 
THRESHOLD- - 
LO W 
THRESHOLD- 

TTL HIGH = 2.4 V 

TTL LOW = 0.4 V 

CMOS HIGH = 55% vcc 
CMOS LOW = 45% Vcc 

Figure 2. Digital circuits work on 'thresholds', and 

signals must be 'above' or 'below' the given high 

and low thresholds, which are different for the dif- 

ferent 'families' - CMOS and TTL. 

r 

INPUTS 

TOTEM POLE 
OUTPUT STAGE 

Figure 3. TTL ICs have 'totem pole' output stages, 

as shown above. When attempting to 'stimulate' an 

output node, such as C above, it is necessary to 

override the low impedance output stage, which 

consists of a saturated transistor. A 

A signal source used to inject a pulse at a 

node which is driven by a TTL output must 
have sufficient power to override the low im- 

pedance output stv.te. If you use a square - 
wave signal generator for fault-finding it 
must provide this capability, otherwise it is 

necessary either to cut printed circuit traces 
or pull out IC leads in order to stimulate the 
circuit being tested. Both of these practices 
are time consuming and lead to unreliable 
repairs. 

Thus the use of the traditional oscilloscope 
and the traditional signal sources is ineffi- 
cient. Since the diodes and transistors are 
packaged in the IC, use of diode checkers is 

also marginal, if not impossible. 
These tools are general purpose tools that 

can be applied to any situation if you have 
enough time. But with the quantity and com- 

plexity of today's electronic circuits, it makes 
sense to find the most efficient solution to the 
problem at hand. This suggests using the 
oscilloscope, diode checkers and voltmeters 
on analogue circuits where they really shine, 
and using instruments that take advantage 
of the digital nature of signals on the digital 
circuitry to be repaired. We'll get to them a 

little later. 
In order to repair digital equipment effi- 

ciently, it is important to understand the 
type of failures found in digital circuits. 
These can be categorised into two main 
classes - those caused by a failure internal 
to an IC and those caused by a failure in the 
circuit external to the IC. 

Four types of failures can occur internally 
to an IC. These are (1) an open bond on either 
an input or output, (2) a short between an 

input or output and Vcc or ground, (3) a short 
between two pins (neither of which are Vcc or 
ground), and (4) a failure in the internal 
circuitry (often called the steering circuitry) 
of the IC. 

In addition to these four failures internal 
to an IC, there are four failures that can 

occur in the circuit external to the IC. These 
are (1) a short between a node and Vcc or 
ground, (2) a short between two nodes 
(neither of which are Vcc or ground), (3) an 

open signal path, and (4) a failure of an 

analogue component. 
Before showing how to detect each of these 

failures we will discuss the effect each has 

upon circuit operation. 
The first failure (internal to an IC) 

mentioned was an open bond on either an 

input or output. The failure has a different 
.effect depending on whether it is an open 

output or an open input bond. In the case of 
an open output bond (Figure 4), the inputs 
driven by that output are left to float. In TTL 
circuits a floating input rises to approxi- 
mately 1.4 to 1.5 volts and usually has the 
same effect on circuit operation as a high 
logic level. Thus an open output bond will 
cause all inputs driven by that output to float 
to a bad level since 1.5 volts is less than the 
high threshold level of 2.0 volts and greater 
than the low threshold lesel of 0.4 volt. In 
TTI, a floating input is interpreted as a high 
level. Thus the effect will be that these in- 
puts will respond to this bad level as though 
it were a static high signal. 

In the case of an open input bond (Figure 
5). we find that the open circuit blocks the 
signal driving the input from entering the IC 

Figure 4. An opert'Output bond allows all inputs 

driven by that output to float to a 'bad level', 

usually interpreted as a high. Signals at points A 

and B illustrated below. 

OPEN 
BOND 

i 

TO OTHER 
IC INPUTS 

TO OTHER 
IC INPUTS 

OTHER 
INPUTS 

SIGNALS AT POINTS A 8 B 
IC 

A 
5 V 

0 
1.4.1.5 V 

l BAD LEVEL' 

INTERPRETED BY TTL 
INPUTS AS A HIGH STATE 

TO OTHER 
IC INPUTS 

p --f f 
OPEN 
BOND 

TO OTHER 
IC INPUTS 

TO OTHER 
IC INPUTS 

Figure 5. An open Input bond blocks the incoming 
signal, allowing the Input to float to a 'bad level' - 
Interpreted as a high. Signals at points A and B 

illustrated above. 

. 
TO OTHER 
IC INPUTS 

vcc 
SHORT 

I 

SHORT 

Figure 6. When you get an internal short to 

ground, the affected node is always pulled low. 

When shorted to Vcc (supply), the affected node Is 

always pulled high. A 

chip. The input on the chip is thus allowed to 
float and will respond as though it were a 

static high signal. It is important to realise 
that since the open circuit occurs on the in- 
put inside the IC, the digital signal driving 
this input will be unaffected by the open 
circuit and will be detectable when looking 
at the input pin (such as at Point A in Figure 
5). The effect will be to block this signal in- 
side the IC and the resulting IC operation 
will be as though the input were a static 
high. 

A short between an input or output and 
Vcc or ground has the effect of holding all 
signal lines connected to that input or output 
either high (in the case of a short to Vcc) or 
low (ifshorted to ground (Figure 6). In many 
cases, this will cause expected signal activity 
at points beyond the short to disppear. and 
thus this type of failure is catastrophic in 
terms of circuit operation. 
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ICI 

TO OTHER IC INPUTS 

ICY 

SHORT 

e 

TO OTHER IC INPUTS 

TO OTHER 
IC INPUTS 

Figure 7. A short between two inputs makes a low - 
going driver pull the other driver low too. In IC2 at 
right, if B is low, it is pulled low by a saturated transis- 
tor, which pulls A low too. A 

A short between two pins is not as 
straightforward to analyse as the short to 
Vcc or ground. When two pins are shorted, 
the outputs driving those pins oppose each 
other when one attempts to pull the pins 
high while the other attempts to pull them 
low (Figure 7). In this situation the output 
attempting to go high will supply current 
through the upper saturated transistor of its 
totem pole output stage, while the output 
attempting to go low will sink this current 
through the lower saturated transistor of its 
totem pole output stage. The net effect is that 
the short will be pulled to a low state by the 
saturated transistor to ground. Whenever 
both outputs attempt to go high simultane- 
ously, or to go low simultaneously, the 
shorted pins will respond promptly. But 
whenever one output attempts to go low the 
short will be constrained to be low. 
r 

STEERING 
CIRCUITRY 

5v 

OUTPUT 
'STUCK' 
HIGH 
OR LOW 

Figure 8. An internal failure of the steering circuitry 
will either cause the output to be 'stuck' high or 
low. 

The fourth failure internal to an IC is a 
failure of the internal steering circuitry of 
the IC (Figure 81. This has the effect of per- 
manently turning on either the upper tran- 
sistor of the output totem pole. thus locking 
the output in the high state, or turning on 
the lower transistor of the totem pole, thus 
locking the output in the low state. Thus this 
failure blocks the signal flow and has a 
catastrophic effect on circuit operat ion. 

A short between a node and Vcc or ground 
external to the IC is indistinguishable from a 
short internal to the IC. Both will cause the 
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signal lines connected to the node to be either 
always high (for shorts to Vcc) or always low 
(for shorts to ground). When this type of 
failure is encountered a very close physical 
examination of the circuit may reveal if the 
failure is external to the IC, but it can be 
determined using 'pulsing' and 'tracing' 
tools. as explained later. 

An open signal path in the circuit has a 
similar effect to an open output bond driving 
the node (Figure 9). All inputs to the right of 
the open w ill be allowed to float to a bad level 
and will thus appear as a static high level in 

TO OTHER 
IC INPUTS 

OPEN INPUT TRAC 

C 

TO OTHER 
IC NPUTS 

Figure 9. An open input track (external to the IC) 
has a similar effect as an open driver output bond. 
B will float to a bad level while A will still have 
signal on it. 

circuit operation. Those inputs to the left of 
the open will be unaffected by the open and 
will thus respond as expected. 

The problem of open -collector outputs - 
'wired-ANDs', 'wired-ORs' - is different 
from the other cases described. Open - 
collector outputs differ in that they do not 
have an active logic -high current source. In- 
stead, the output stage collector (Q3 in 
Figure l0a) is left unconnected. Thus the 
output stage can sink current in a logic low 
state, but cannot source any current in the 
high state. This is provided by the 'pullup' 
resistor R1. Generally, you will find several 
open -collector gates are interconnected in 
parallel, as shown in Figure 10b. 

So long as every output stage is turned off 
the voltage at the common connection node is 
near Vcc, but when any one gate output is 
driven on, the node voltage drops to the low 
state (near 0 V). The common node thus acts 
as an AND gate in itself (hence 'wired -AND). 
This circuit is 'wired -NAND' in TTL circuits 
if the inputs and outputs are active low. In 
other families, it's an OR function. When 
looking for faults here, the output has to be 
looked at in conjunction with the input. 

COMMON 
INTERCONNECTION 
NODE 

'PULLUP' 
RESISTOF 

Vcc 

'PULLUP' 
NODE RESISTOR 

Figure 10. The 'open collector problem'. Open collector output stages do not have an active high source, this being provided externally by a 'pullup' resistor. When gates are connected in the 'wired - AND', 'wired -OR' configuration, the output of one IC can constratin the node to be in a state other than that defined by the gates' truth table. 
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TO THE ELECTRONICALLY 
MINDED. (Professionals, 
Hobbyists, Students & Enthusiasts.) 

HILLS 
'TV 

AERIAL 

We carry a wide range of Multimeters, Calculators, Soldering tools, Transformers, 

Cables, Instrument boxes, Computer Connectors, TV Aerials, Components and just 

about anything you may require. 

°12.íy5 ULTI- 
METERS 

UNIVERSITY 
FLUKE 

CALCULATORS 

CASIO 
HEWLETT 
PACKARD 
TEXAS 
INST. 

M SOLDERING 
TOOLS 

WELLER 
ROYEL 

"QUALITY COMES FIRST" has been our trading 
principle for many years. This enables us to give you the 
best in service and the best in products...ensuring durability 
in what you buy and your own guaranteed satisfaction. 

MAIL ORDERS TO RADIO DESPATCH SERVICE 
869 George St., Sydney 2000 Tel. (02) 211 0191 211 0816 

RADIO 
DESPATCH 
SERVICE 

869 George St., Sydney 
NSW 2000 (Near Harris St.) 

Tel. 2110816 
211 0191 

Open: Mon -Fri 8.15am to 5.30pm 
Thursday night late shopping 

till 8.30pm Sat 8am to 11.45am 

C7,Z%577/1AS SPEC%41' 079SZSI 
PLUG ADAPTORS C22--- 

You might need them today or tomorrow! A 

must for every HOBBYIST! 
, 

CAT. NO. 
PA0010 
PA0030 
PÁ0040 
PÁ0Ó50 
PA0060 
PA0080 
PA0100 
PA0130 
PA0140 
PA0090 
CHRISTMAS 

PLUG/SOCKET/ADAPTOR 
3.5mm plug/6.5mm socket 
6.5mm plug/RCA socket 
RCA plug/3.5mm socket 
RCA plug/6.5mm socket 
3.5mm plug/RCA socket 
3.5mm stereo P/6.5mm st.S. 
3.5mm mono P./3.5mm st.S. 
2.5mm S./3.5mm socket 
RCA sockeVRCA socket 
6.5mm st.plug/3.5mm st.S. 

UNIT 
PRICE 
$ 1.20 
$ 1.20 
$ 1.40 
$ 1.40 
$ 1.20 
$ 1.60 
$ 1.20 
$ 1.30 
$ 1.10 
$ 1.60 

ADAPTORS BAG SPECIAL 10 $13.20 

FOR ONLY $10.00 INCLUDING POST & PACK 
RING FOR OTHER ADAPTORS/PLUGS/SOCKETS. 

PT2209 TV antenna INPUT SELECTOR ,!"r:~' . 

between computer/game or 
75 ohm TV antenna. WAS $5.40' ' , 

NOW $4.50 ea. 

PA3005 Aust. plug to USA/European socket 
will suit most overseas hi-fi & equipment. 

ONLY $1.60 each. 

1t ._4 l, 
welcome here 

yIZU FIRST TIME OFFERED 

TOP QUALITY HIGH PERFORMANCE . 

PCB RELAYS 
SPECIFICATION: 
Contact material Silver (Cadmium Dade added 

on 51340111 

Contact resistance less than 50,1111 

Insulation resistance more than 100M at DC500V 
Mechanical Irte, more than 10 mllron emes 

Elecincal lile more than 100.000 emes 

Cat. No. SR4001* SR4003* SR4011 
Operating 12V/30ma 12V/37.5ma 12V/60ma 
power 
Contact SPDT DPDT SPDT 
Capacity AC120V/2A AC120V/2A AC240V/1OA 
(resistive) 
Price: $2.95 $3.95 $5.95 
This month only $2.65 $3.65 $5.60 

10 up $2.50 $3.50 $5.40 
Omer ooerahng voltage available at guanteros 

MAIL ORDER ADD POST & PACK CHARGES 

under $ 25 $2.00 $50 - $100 $4.50 
$25 - S 50 $3.00 over $100 $6.00 

mount directly on to 14 on IC sockets 

Numberical keyboards, 12 & 16 keys, ideal for 
Alarm, combination lock etc. 
MEMBRANE KEYBOARDS 4, 12, 16 and any other 
combinations. Full price details in November ETI '83. 

We stock over 300 EA & ETI circuit boards, 
ALTONICS kits and some fully imported kits 
including the ECHO & REVERBERATION 
AMPLIFIER KIT ($158.00) and a STEREO PRE -AMP 
& GRAPHIC EQUALISER KIT ($144.20). Full details 
on EA November '83 issue. 

HI-COM UNITRONICS INTERNATIONAL PTY. LTD. 

Shop 7, 45 President Ave., CARINGBAH NSW 2229 

MAIL ORDER: P.O. Box 20, SYLVANIA NSW 2224 

PHONE: (02)524-7878 



 

ALTRONICS ALTRONICS ALTRONICS 

A Solemn Promise 
Dear Customer, 

Altronlcs has experienced Incredible growth In the past year (What recession? 11. Cm firmly convinced this is due to our energetic approach to our business and our ability to provide our valued Customers with quality products at Competitive prices. To further Improve our service we have installed an INWATS phone service whereby bankCard holders may ring an order to us for the Cost Of a local call (around 12 Cents!). That's right - from anywhere In Australia up to 6Dm Eastern Standard Time. 
we promise that this service together with Our Overnight Jetservice Delivery will De superior to that offered by any other Australian Supplier for the products we advertise In this magazine Should you find otherwise you Can retu your purchase to us for a full refund plus S5 for your Inconvenience Regards, 

This offer is made In good faith and subject to Stock AvallabIlity. 

1 

XMAS BONUS 
A FREE "LEATHER LOOK" CARRY CASE 

WITH EVERY 01001 OR 01002 
PURCHASED THIS MONTH 

UNIVERSAL MULTIMETER 
PORTABLE WITH BENCH STAND 

* 23 RANGES * 
20,000 OHMS/Volt DC 10,000 OHMS/Volt AC 
Mirror backed scale Overload protected 

Unique carry handle doubles as a bench stand 
High -Impact resistant Case Uses 1 AA Penlight 

battery find.) Comes Complete with battery. 
test leads and instructions. RANGES: DC Voltage 
0-,25,1, 2.5. 10. 25, 100, 250,1000. AC voltage 0.10, 
25, 100, 250, 1000 Decibels 20 to + 22 db. DC 
Current 0.50, 500 UA, 0.5, 50, 500MA. OHM Meter 
0.6 megohms In 4 ranges, 30 ohms centre scale. 
Sizes 135 x 91 x 39. 

01002 $24.50 
4 or more $22.50 

PROFESSIONAL QUALITY 

SOLDER SUCKERS 

And 
If you 
order this 
month ASK FOR 
A FREE REPLACEMENT 
TIP CAT. 11241 
YOU MUST ASK I1 

T1240.. only $11.95 
T1241. Repiac tip. $1.95 

Not to be compared with Inferior 
"Hobby types". Saves countless 

hours In fault finding and 
repair Of complex PCB's. 

SINGLE HANDED OPERATION 
SELF CLEANING PLUNGER 

LONG LIFE TEFLON TIP 
DOUBLE DIAPHRAGM, 

OUAL O-RING SEAL 
225mm x 20mmld) 

SOmm STROKE 
POWERFUL 

SUCTION 

PANBRAKE 
SHEET METAL 

BENDER 
Our Panbrake Sheet Metal Bender proved to 
be so incredibly popular that the 1st shipment 
went in no time. Now at last they're back in 
stock. Make your own chassis and save a 
fortune! 

1' I I I II -r, 

Make your own chassis, 
boxes brackets etc. 

Unique slotted upper clamping bar 
allows complex corner bends etc. 

Handles up to 16 gauge metal and up to 
445mm wide. 

New low direct import price! 

T2400 $79.95 

XMAS GIFTS 
FOR THE 

ENTHUSIAST 
TECHMICIAN'S UTILITY 
PARTS CASE 

Lightweight and durable 
This Parts Case Is a MUST) 

Featuring:- Clear lid (tell contents at a glance); Positive action Snap lock; 30 partition Combina- tions. 

INTERLOCKING PARTS DRAWER 
Unique side and top/bottom keying system allows you to use Just a few or build a whole wall Of drawers as your parts.expans:on 
dictates- Quality designed drawer sildr,s will not "stick" or seize. Slide handle also takes ident. cards. Single or double drawers available. 

H0435 Single Way $2.20 
H0436 Double Drawers $2.20 

II 

IIuIilllll 

?NICS 

ECONOMY TESTER 

w 

01001 ... $14.50 
4 or more$13.00 

OVERLOAD 
PROTECTED 

High 2000 OHMS /Volt 
sensitivity overload 

protected. Dimensions 
90 x 60 x 30. Mirror back 

Scale prevents Parallax 
error. Complete with 

test leads and 
Instructions. Uses 1 AA 

Penlight batt. lincl.) 
Ranges: DC and AC 0-10, 
50, 250, 1000V. Decibels: 

10 to + 22 db. OCA 
0-100MA. OHMS 0-1 meg. 

OHM in 2 ranges. 

SHEETMETAL NIBBLING 
TOOL Cuts any shape cut out in steel, 
aluminium or plastic. very easy to use. 
Capacity steel .6mm. Aluminium 1.6mm. I 

Gold Embossed 
"Leather Look" Carry Case 
Included at No Extra Cost 

HOLE PUNCH SET 
Fantastic Value 

A must for every enthusiast or serviceman. 
Cuts holes in metal up to 1 .6mm (16 gauge). 

Set Of 5 punches and tapered reamer. 
Punch 
sizes: 

16mm 
18mm 
20mm 
25mm 
30mm 

T2360 

:=J1' 
1" 

u 
tel. y 

$18.50 

DE -SOLDER BRAID 

T1230 $1 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 



ALTRONICS ALTRONICS 

ALARM CONTROL MODULE 
EASY TO INSTALL * BUILT IN SIREN DRIVER - 

DIRECTLY DRIVES LOW COST 8 OHM HORN SPEAKERS, 
SIREN HORNS AND MECHANICAL BELLS 

* LOW POWER 12V DC OPERATION. 
The AC -811 is a low cost profes- 
sional burglary protection sys- 
tem which detects the presence 
of an intruder who breaks into 
your home, office or business 
The system also allows Connect- 
ion of emergency panic buttons, 
wall vibration switches, smoke 
and heat sensors, as well as 
freezing or flooding detectors 
to form a complete protection 
system 

EXIT/ ENTRY DELAY 
BOTH N/C AND N/O CONTACTS 

Ideal for homes, 
offices, factories, 

shops, caravans, any 
area requiring 

protection. 

- 1410:1 1l 
:l 

- 
rJQat1 

, 

55042.. Only $39.50 

ALTRONICS ALTRONICS 

FULLY ENCAPSULATED 

REED SWITCH & MAGNET SETS 
Powerful Magnet 

Self -Adhesive or Screw Mount. 

N/C Reed & Mag1et 
S5055 $2.50 
10 up $2.10 
N/O Reed & Magnet 
55056 $2.95 
10 up $2.75 

DELUXE ABS INSTRUMENT CASE 
Case color light grey 
front -rear panels black. 
Our superb new Instrument case will 
give your projects the professional 
appearance they deserve. 

Internal mounting posts enable a 
wide combination of PCBs, Trans- 
formers, etc. tO be accommodated 
(screws Supplied). 
PCB guide rails provided internally allow vertical PCB positioning to several 
locations. 
Removable front and rear panels. Attractive textured finish one side and 
plain the reverse side. (Enables direct engraving, silk screen printing etc. to 
plain side.) 
Great for test instruments and other high grade projects. 

Overall Size: 200W x 1600 o 70mmH 

H0480 only $13.50 $1°150 

OEM'S - Manufacturers - Bulk Users: Your product will 
look like It's straight out of "Hewlett Packard's" factory 
with this brilliant low cost case. Contact our Wholesale 
Department for Bulk Prices. 

LOW COST WEATHERPROOF 

HORN SPEAKER 
5 WATT 8 OHM 
Fully weatherproof. New unique voice coil 
construction ensures high dependability 
on full drive. 
Suitable for PA Intercom and security 
systems etc. 

C2010 $9.50 
10 Up $8.90 

WEATHER PROOF 

SIREN HORN 
12V DC operated - Deafening Siren Wail 
Super handy for audio signalling. Security 
systems etc. Current drain SOOMA approx 
Completely weatherproof Attractive of f - 
white PVC finish 

S5058 $22.50 
10 up $20.00 

ALTRONICS 
105 STIRLING ST. PERTH - FOR INSTANT SERVICE 

008 999 007 FREE 

(09) 3281599 PERTH METRO AREA 8 
AFTER HOURS RECORDED SERVICE 

All Mall Orders: Box 8280, Stirling St, Perth WA 6000. 

ALTRONICS RESELLERS 
Please note that resellers may not have all the Items advertised in 

Stock, and as resellers have to bear the cost of freight, prlCes may be 

Slightly higher than advertised. ALTRONICS reseller prices Should how- 
ever represent a considerable saving over our competitors' prices. 

(SICTORIA 

CITY 
All Electronic 

Components 662 3506 
Ellistronics 602 3499 
MaGraths 

Electronics 3471122 

SUBURBAN 
BENTLEIGH 
Absolute Electronics 557 3971 
BOX HILL SOUTH 
Eastern 

Communications 288 3107 
CHELTENHAM 
Talking Electronics 550 2388 
FOOTSCRAY 
Acron Electronics 689 1911 

SOUTH CROYDEN 
Truscon Electronics 723 3860 

COUNTRY 
BENDIGO 
Lindrea 8 Johns9n... 41 1411 

MILDURA 
Electronic and 

Digital Services.... 23 3380 
SHEPPARTON 
GV Electronics 218866 
WODUNGA 
A & M Electronics 24 4588 

CITY 
Oelsound PR 229 6155 

SUBURBAN 
BIRKDALE 
Wholesale Sound 

Accessories 207 2502 
FORTITUDE VALLEY 
SI. Lucia Electronics.. 52 3547 
PADDINGTON 
ECO Technics 369 1474 
SALISBURY 
Coiourview Wholesale175 3188 
SLACKS CREEK 
David Hall Electronics. 208 8808 

COUNTRY 
CAIRNS 
Thompson Instrument 

Services 512404 
GLADSTONE 
Purley Electronics 72 4321 
IPSWICH 
P 8 P Electronics 281 8001 
NAMBOUR 
!tambour Electronics 41 1604 
PALM BEACH 
The Electronics Centre. 34 1248 
ROCKHAMPTON 
Purley Electronics 2 1058 
TOOWOOMBA 
Hunts Electronics 32 9677 
TOWNSVILLE 
Soler 72 2015 

QUEWLANO WESTERN 
AUSTRALIA 
COUNTRY 
ALBANY 
BP Electronics. .41 2681 

ESPERANCE 
Esperance 

Communications .. . 71 3344 

GERALDTON 
Geraldton TV and 

Radio 212777 
KALGOORLIE 
Todays Electronics... 21 52) 2 

MANDURAH 
Kentromcs 35 3227 
WYALKATCHEM 
D 8 J Pease 81 1132 

DARWIN 
Radio Parts Darwin... 81 8508 
Ventroni :s..... ... 81 3491 

ALICE SPRINGS 
Ascom Electronics.... 52 1713 

farmer Electronics ... 52 2967 

TASMANIA 
CITY 
0 8 I Agencies 23 2842 

GEORGE HARVEY 
Hobart 34 2233 
Launceston 316533 

Phone toll free 6am - 8pm (EST) for personal service, or take advantage 
of our24 Hour 7 day p/week Bankcard phone order service. Give your 
name address with postcode, phone number, bankcard number and 
expiry date then your order - and presto your Order will be process- 
ed and back to you in a flash. - Please nominate Jetservice if you want 
overnight delivery. 
$2.50 DELIVERY AUSTRALIA WIDE We process your order the day receiv- 
ed and despatch via Australia Post. Allow approx. 7 days from day you 
post order to when you receive goods. weight limited 10kgs. 
$4.50 DELIVERY AUSTRALIA WIDE we process your order day received 
and despatch via Jetservice for delivery next day. 
BANKCARD HOLDERS CAN PHONE ORDERS UP TO 8PM (EST) FOR NEXT DAY 

DELIVERY - SOUNDS INCREDIBLE DOESN'T IT? Alright you cynICs just try 
us! Weight limit 3.3kgs. Jetservice cannot deliver to P.O. box numbers 
(Australia P05t would have a fit). 
$10.00 HEAVY HEAVY SERVICE - AUSTRALIA WIDE All orders over 10kg5 

must travel on the heavy Service, that is - road express. Delivery time 
7 days average. 

SOUTH NEW 
AUSTRALIA SOUTH WALES BROKEN HILL 

CITY Crystal TV...... .. 4803 

ADN Electronics.... 212 5505 COFFS HARBOUR 

Prolronics.... . 212 3111 Coifs Harbour 

Electronics . . 52 5684 
GOSFORD 

CHRISTIES BEACH Tomorrows 

Force Electronics.... 382 3366 Electronics 24 7246 

ELIZABETH GROVE KURRI KURRI 
A.E. Cooling 255 2249 Kum Electronics 37 2141 

KESWICK NEWCASTLE 
Freeway Electric D.G.E. Systems . .. 69 1625 

Wholesalers 297 2033 George Brown 8 Co... 69 6399 

PROSPECT NOWRA 

Jensen Electronics 269 4744 Vimcom Electronics .. 21 4011 

PE NRITH 
Acorn Electronics.... 21 2409 
PORT MACQUARIE 
Hall of Electronics.... 83 7440 
RICHMOND 

COUNTRY Vector Electronics.... 78 4277 

CITY ALBURY TOUKLEY 

Electronic Webb's Electronics... 25 4066 TES Electronics 96 4144 

Components 804654 BATHURST WINDANG 

Saentronics 54 8334 Sound of Music 31 4421 Madlenk Electronics... 96 5066 

SUBURBAN 

CITY 
Avtek Electronics... 267 8777 
David Reid Electronics 267 1385 

Electronic Agencies .. 29 2098 

Jaycar... ...... 264 6688 
Radio Despatch... 211 0191 

SUBURBAN 
CONCORD 
Electronic Agencies. 745 3077 
DEE WHY 
David Rvall 

Electronics 982 7500 

ENFIELD 
Avtek 745 2122 

COUNTRY LEWISHAM 
PORT PIRIE PrePak Electronics 569 9770 

G.F. 8 J.A. Pointon... 32 5141 MATTRAVILLE 
Creative Electronics 666 4000 

RESELLERS WANTED IN ALL AREAS (Including WA). 

Phone: STEVE WROBLEWSKI (09) 381 7233 for details. 
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Logic troubleshooting 

O 
SIGNAL 
NPUT 

ENABLE 
INPUT 

ENABLE A 

SIGNAL A 

ENABLE 8 

SIGNAL B 

ENABLE C 

SIGNAL C 

OUTPUT 

vcc 

OUTPUT 

GND 

Figure 11. The internal circuitry of a 'tri-state 
driver is shown above. The output can be high, low 
or open -circuit. Outputs are generally wired in par-. 
allel, as in the wired -AND circuit. 

A now widely used logic type, known as 
`tri-state' logic, is a development of this idea. 
It is found extensively in microprocessor 
equipment. It is particularly found in bussed 
systems where a multitude of devices might 
share a common, multi -track buss. Figure 
lla shows the general internal circuitry of 
tri-state logic. The output can be high, low or 
I virtually) open circuit. The control input de- 
termines whether the output is 'enabled' ti .e: 
operative) or not. The outputs of tri-state 
logic are wired in parallel, sharing the same 
line. Only one driver is enabled at a time. It 
operates in a similar fashion to the wired - 
AND, the difference being that an 'enable' 
signal must be present for a particular gate's 
output to be active, otherwise the outputs 
remain in the open state. 

Tools 
There are two fundamental classes of tools 
employed in logic troubleshooting - 'stim- 
ulators' and 'indicators'. A stimulator is no- 
thing more than a relatively simple pulse 
signal generator that is. used to 'stimulate' 
sections of a faulty circuit into action. Hence 
the generic name. However, they are often 
called simply 'pullers'. An indicator is just 
that -a device that u ill indicate the state of 
a point in a digital circuit; whether it's high, 
low, sitting at a bad level or pulsing. Gener- 
ally a LED or other light indicator is used to 
signal the condition. some makes using sev- 
eral. coloured indicators. 

There are two types of indicators - the 
contact type, where a connection is actually 
made to the circuit, and the non -contact type 
which picks up currents flowing in the 
circuit interconnections (generally called 
'current tracers'). 

For user convenience, these tools are gen- 
erally built into handheld. pen -sized cases 
with a sharp -probe- point at the business 
end. Hence they are generally known as 
probes - pu/ser probes for the stimulators, 
logic probes for the indicators (because they 

indicate logic states). Actually, the use of the 
word 'probe' here is a misnomer. A probe is in 
fact a blunt instrument. Examine a logic 
probe, and except for the current tracer type 
ryou'II find they have sharp points! 

Since it is necessary to observe dynamic 
signal activity, as well as the static levels, 
logic probes usually have pulse stretching 
circuitry that can detect pulses as narrow as 
10 ns and stretch them so that a readily visi- 
ble blink can be seen. Thus if a low signal 
pulses high, the logic probe will blink 'on'. If 
a high signal pulses low, the probe will blink 
'off. 

With some logic probes, a pulse memory 
may be provided. This enables the probe to 
monitor a signal line for single shot or low 
frequency pulses over extended periods of 
time: If a pulse occurs, this will be indicated 
by the device, which will remain 'on' until 
reset by the user. 

The existence of a pulse train is indicated 
by flashing the lamp indicator at a constant 
rate (typically 10 Hz) when a pulse train is 
present. 

Thus a logic probe enables you to view 
static (high or low) logic levels, single -shot 
pulses and pulse trains. Automatic threshold 
detection is generally included as it elimi- 
nates the need to determine repeatedly 
whether a signal is above or below the 
threshold, and can be employed to show 
open -circuit conditions also. A TTL/CMOS 
switch is a necessity so that a probe can be 
used on both device families. Some makes 
work on both families, w ithout a switch. 

Current tracer logic probes require no con- 
tact with the circuit at all. At the business 
end of a current tracer probe is a small 
magnetic pickup, generally consisting of a 
coil wound on a tiny core which has a split, 
permitting any external field to induce cur- 
rents into the winding. Of necessity, it works 
on pulse (ac) signals. detecting current 
change, not do levels. Pulses are stretched so 
that the display, usually a LED, can be easily 
seen. Sensitivity can be arranged so that the 
current tracer will detect the current it takes 
to charge the gate input capacitance of 
CMOS devices. 

Current tracers are very useful in sorting 
out 'stuck' nodes, particularly where there 
are many elements common to the node and 
too few ways to isolate the one bad compo- 
nent. It can be done, too, without cutting pc 
board tracks or lifting IC pins. They are also 
very useful in tracing signals on multi -layer 
boards. 

Poke & peek 
The mainstay of all digital troubleshooting 
is stimulus -response testing. It is necessary 
to apply a signal and observe the response to 
determine if the device is operating properly. 
As was pointed out earlier, this can some- 
times be very difficult to do in TIT circuitry. 

A logic pulse provides the solution. It is 
used to inject into the circuit a single pulse of 
proper amplitude and polarity - forcing 
something to happen. If the node happens to 
be low, it will he pulsed high, and if high, it 
will be pulsed low. 

Generally, logic pulsers are capable of sup- 
plying both continuous pulse trains and 
single -shot pulses. 

A logic pulser used in conjunction with a 
current tracer probe is particularly useful in 
tracing supply rail short circuits and stuck 
nodes having many common elements. 

These tools are useful in troubleshooting 
both sequential logic circuits (counter, timer 
and simple control systems, etc) and parallel I 

bit circuitry (microprocessor systems, etc). 
However, in parallel systems which are par- 
tially working it becomes necessary to see 
the simultaneous action of many lines or 
nodes, and a more complex technique, called 
signature analysis, is necessary. A signature 
analyser is the appropriate tool hre, and they 
come in many forms. Signature analysis, 
though, is a whole subject in itself and we'll 
have to leave that to another time. 

Techniques 
Your first 'port of call' should always be the 
power supply, particularly in the case of total 
collapse. If the power supply itself proves 
OK, but the rails on the pc board show a volt 
or less, then shorted rails should be sus- 
pected. If the supply rails are healthy, then 
the very next step is to attempt to narrow 
down the malfunctioning area as much as 
possible by examining the observable 
characteristics of the failure. Try to localise 
it to a circuit section or to as few sections as 
possible. Then you can proceed to eliminate 
circuit components step by step by looking 
for improper key signals between circuits - 
which is where the logic probe and current 
tracer come into their own. Table 1 details 
the general run of faults and how to detect 
them using the stimulus -response tech- 
nique. 

Dependence upon a well -written service 
manual is the key to this phase of trouble- 
shooting. Isolating a failure to a single 
circuit requires knowledge of the instrument 
or system and its operating characteristics. 
A well -written manual will indicate key sig- 
nals to be observed. The logic probe will pro- 

ide a rapid means of observing the presence 
of these signals. 

Once a failure has been isolated to a single 
circuit, the tools described can be used to 
observe the effect of the failure on circuit 
operation and to locate the failure to its 
cause (either an IC or a fault in the circuit 
external to the IC). 

The logic probe is used to observe the sig- 
nal activity on inputs and to view the result- 
ing output signals. From this information, a 
decision canbe made as to the proper opera- 
tion of the IC. 

For example, if a clock signal is occurring 
on a decade counter and the enabling inputs 
(usually reset lines) are in the enabled state, 
then the output should be counting. A logic 
probe will allow the clock and enabling in- 
puts to be observed, and, if pulse activity is 
indicated on the outputs, then the IC can be 
assumed to be operating properly. 

As stated before, usually it is not neces- 
sary to see the actual timing of the output 
signals. since ICs fail catastrophically. The 
occurrence of pulse activity is often enough 
indication of proper operation. 

When more detailed study is desired. or 
when input signal activity is missing, the 
logic pulses can be used to inject input sig-. 
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TABLE 1. 

FAULT INDICATOR STIMULUS 

Shorted node Current tracer Pulser or circuit 
signals(1) 

Stuck data busss Current tracer Pulser or circuit 
signals(1) 

Signall(ne short Logic próbe and/ Pulser 
to Vcc or ground or current tracer 

Vcc tó grouñd Current tracer Pulser 
short 

Suspected Lobit probe 
internally open IC 

Solder edge Current tracer 

TEST METHOD 
Pulse node 
Follow current pulses to short 
Pulse buss line 
Trace current to device holding the buss 
line in a stuck condition. 
Pulse and probe test point 
simultaneously 
Short to Vcc or ground cannot be 
overridden by pulsing 
Pulse test point, and follow current 
pulses to the short with tracer 
Remove power from test circuit 
Disconnect electrolytic bypass capacitors 
Pulse across Vcc and ground 
Trace current to fault 
Pulse device input 
Probe output for response 
Pulse suspect line(s) 
Trace current pulses to the fault 
(Light goes out when solder bridge passed) 

1. Use the pulser to provide stimulus, or use normal circuit signals, whichever is most convenient. 

Pulser or circuit 
signals(1) 
Pulse]. or circuit 
signals(1) 

nals, and the probe used to monitor the re- 
sponse. This technique is especially good 
when testing gates and other combinatorial 
devices. A logic pulser can be used to cause 
the inputs to go to a state which will cause a 

change in the output state. 
For example, a three -input NAND gate 

which has high, low, log+ inputs will have a 

high output. By pulsing the two low inputs 
high using a logic pulser, the output will 
pulse low, and can be detected by a logic 
probe. This then indicates that the IC is 
operating properly. 

A logic pulser is also valuable for replacing 
the clock in a digital circuit, thus alloy% ing 
the circuit to be single -stepped whle the logic 
probe is used to observe the changes in the 
circuit's state. 

The first step might be called the 'map- 
ping' step, since the effect is to map out the 
problem areas for further investigation. It is 

important to do a complete 'mapping' of the 
circuit before proceeding to analyse each of 
the indicated failures. Prematurely studying 
a fault can result in overlooking faults v, hich 
cause multiple failures, such as shorts bet- 
ween two nodes. This often leads to the need- 
less replacement of a good IC and much 
wasted time. With a complete trouble -area 
'map' you can begin to determine the type 
and cause of the failures This is done by 
systematically eliminating the possible 
failures, as discussed earlier. 

The first failure to test for is an open bond 
in the IC dri; ing the failed node (the Figure 4 

problem). A logic probe provides a quick and 
accurate test for this failure. If the output 
bond is open. then the node will float to a bad 
level. By probing the node, the logic probe 
will quickly indicate a bad level. If a bad 
level is indicated, then the IC driving the 
node should be replaced and retested. 

If the node is not a bad level. then a test for 
a short to Vcc or ground should be made next 
(the Figure 6 problem). This is best done 

using a logic pulser and current tracer. The 
problem is to determine if the driver is dead. 
or if a shorted input is clamping the node to a 

fixed value. 
Use a logic probe and pulser to test the 

node's logic state and to see if the state can be 

changed (shorts to Vcc or ground cannot be 

Figure 12. Tracing a supply rail short. 

LOGIC PULSER 
CURRENT 
HERE 

CURRENT 
FLOW 

CURRENT HERE 

SHORTED 
DECOUPLING 
CAPACITOR 

NO 
CURRENT 
HERE 

CURRENT \ TRACER 

Use the probe and pulser to test the node's 
logic state and to see if the state can be 

changed (shorts to Vcc or ground cannot be 

overridden by pulsing). By pulsing the node 
you can follow the current directly to the 
faulty input using a current tracer (Figure 
13). 

If the node ís shorted to Vcc or ground 
there are two possible causes. The first is a 

short in the circuit external to the ICs and 
the other is a short internal to one of the ICs 
attached to the node. The external short 
should be detected by an examination of the 
circuit. If no external short is found, then the 
cause is equally likely to be any one of the 
ICs attached to the node. The only sugges- 
tion that can be made (based on experience) 
is to first replace the IC driving the node, and 
if that does not solve the problem try each of 
the other ICs individually until the short is 

eliminated. (It might be noted that on occa- 

sion analogue components such as resistors 
or capacitors attached to the node have 
shorted.) 

If the node is not shorted to Vcc or ground. 
nor is it an open output bond. then we should 
look for a short between two nodes. This can 
be done in one of two ways. First the logic 
pulser can be used to pulse the failing node 
being studied, and the logic probe can be 
used to observe each of the remaining failing 
nodes. If a short exists between the node be- 
ing studied and one of the other failing 
nodes, then the pulse]. will cause the node 
being probed to change state (i.e: the probe 
will detect a pulse). To ensure that a short 
exists. the probe and pulser should be re- 
versed and the test made again. 

If the failure isa short there are two possi- 
ble causes. The most likely is a problem in 
the circuit external to the ICs. This can be 

detected by physically examining the circuit. 
but shorts are not always obvious if only 

CURRENT FLOW 

LOGIC 
PULSER 

LOGIC 
PULSER 

( 

DRIVER 

Figure 13. Tracing a stuck node. 

CURRENT 
TRACER 

DRIVER 

SHORT 

r-- 

CURRENT 
TRACER 

CURRENT FLOW 

SIGNAL 
DISAPPEARS 

CURRENT FLOW 

Figure 14. Tracing a track short. A 
traced down to an area. A current tracer is 

best to pinpoint a short between tracks by 
tracing current from the pulser. When the 
short is passed, the signal disappears (see 

Figure 14). 
If the two nodes which are shorted are com- 

mon to one IC. then the failure must be inter- 
nal to that IC (the Figure 7 problem). If after 

. examining the circuit no short can be found 
external to the IC, then the IC should be 
replaced. 

If the failure is not a short between two 
nodes, then there are only two possibilities 
left. They are that the failure is an open 
input bond or a failure of the internal cir- 
cuitry. of the IC (Figures 5 and 8 problem). In 
either case. this IC should now be replaced. 
Thus by systematically eliminating the IC 
failures. the cause can be located. 

An important step at any point where an 
IC is replaced is the retesting of the circuit. If 
the testing again indicates a failure, then 
more study of the problem must be made 
with the knowledge that the failure is not in 
the IC that has just been replaced. 

An open track on the pc board the Figure 9 

problem) is best located with a logic probe, 
using either circuit signals or a pulser to 
provide the stimulus. The logic probe pro- 
vides a rapid means of not only detecting but 
also physically locating the open. 

Since an open signal path allows the input 
to the 'right of the open to float to a bad level, 
the logic probe can be used to test the input of 
each IC for a bad level. Once an input float- 

- ing at a bad level is detected, the logic probe 
can be used to follow the circuit back from 
the input looking for the open. This can be 

done because the circuit to the 'left' of the 
open will he a good logic level (either high. 
low or pulsing). while the circuit to the "right' 
will be a bad level. precisely locating the 
open. The open can then be repaired and the 
circuit tested. 

This systematic elimination of possible 
failures in digital circuits by the use of such 
special tools will ensure a rapid and accurate 
repair. Because these instruments provide a 

digital solution to the digital problem. im- 
provements in servicing time of at last 4:1 

are easily achieved over the use of analogue 
instruments. 
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Hewlett- Packard 
IC Troubleshooters 
to show it like it is: 

SEE PULSE STREAMS. 

SEE SINGLE -SHOT RESPONSES. 

SEE PULSE STREAMS. 

SEE OPEN CIRCUITS. 

- OPEN BOND. 

INJECT SINGLE PULSES. 
4 

- " SOLDER BRIDGE. 

°. SEE STUCK 

SEE LOW REP RATE HIGHS AND LOWS. 

SEE SINGLE -SHOT RESPONSES. 

INJECT A PULSESEVERAL NODES. 

GND. 

I 

wr. 

The Model 545A 
Multi- Family 
Probe. See logic highs, 
lows, bad levels and 
open circuits with logic 
probes. Capture one- 
shot pulses. See pulse 
streams. 

!: 

88 

The Model 
546A Pulser. 
Inject a pulse 
or pulses into a circuit 
without trace cutting 
or unsoldering. Auto- 
matically drives low 
nodes high or high 
nodes low. The Model 
546A Logic Pulser 
creates your pro- 
grammed number of 
logic pulses and has 
multi -family capability. 
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The kit puts it all together. The HP5024A Kit puts the logic 
tool kit all together in a convenient carrying case. In addition 
to the Multi -Family Probe and Pulser, the kit contains the model 
547A Current Tracer. The 547A will trace current when you reach 

442d1,t,41 

a node where the logic probes cannot work 
because the node is stuck low and you don't know 
which bus component of many is faulty. No pc board 
trace cutting or good component removal is necessary. 

1y 

INSPECTION. 
You are welcome to 
inspect the Logic 
Troubleshooters 
during office hours 
at the following 
locations: 

SYDNEY 
ETI Offices, 
Federal Publishing Company, 
140 Joynton Avenue, Waterloo. 
OR 
Hewlett-Packard Australia Limited, 
17-23 Talevera Rd., North Ryde. 

MELBOURNE 
Federal Publishing Company, 
150 Lonsdale St., Melbourne. 

BRISBANE 
Hewlett-Packard Australia Limited, 
10-14 Payne Rd., The Gap. 

ADELAIDE 
Hewlett-Packard Australia Limited, 
153 Greenhill Rd., Parkside. 

PERTH 
Hewlett-Packard Australia Limited, 
261 Stirling H'way, Claremont. 

HOW TO ORDER YOUR TROUBLESHOOTER. 
Fill out the coupon here and endose a chec ue, bank cheque or Delivery. Hewlett-Packard will endeavour to deliver your 
money order for the amount required mace out to HEWLETT- Troubleshooters in less than four (4) weeks from receipt of payment. 
PACKARD AUSTRALIA LIMITED. If you are not paying sales 
tax, please quote your sales tax number on the coupon or use an 
official order. Schools, colleges, etc. should enclose a tax declaration Nothing else quite measures up. 
on official letterhead. The completed coupon, together with your 
payment should be sent to: 

Hewlett-Packard Troubleshooters Offer 
C/- ETI, 
140 Joynton Avenue, Waterloo, N.S.W. 2017 

' HEWLETT 
hP. PACKARD 

ORDER NOW! OFFER CLOSES JANUARY 31,1984 

Please supply, 1 , on the terms outlined in this offer and the Terms and Conditions of Sale of Hewlett-Packard Australia Limited. 

Qty HP545A Logic Probe @$139(normally $176) each. 

Qty. HP546A Logic Pulser @ $2 15(normally $275 ) each. 

Qty. HP5024A Logic Kit @ $790(normally $987 ) each. 

Sales Tax No 
(if applicable) 

All prices excluding tax. Add 16% if applicable 

Name Position_ 

Address 

Postcode 

I enclose $ total 

Cheque or Money Order No Signature 

Send completed coupon with payment to: Hewlett-Packard Troubleshooters Offer. 
C/- ETI, 
140 Joynton Avenue, Waterloo, N.S.W. 2017 

This offer is being made by Hewlett-Packard in conjunction with En magazine. ETI is acting as a clearing house for orders. LBV 5302 HEP 90367 
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Hand Held Computer 
Casio quality- Dick Smith price 
A brand new hand held computer from one 
of the world's leading manufacturers The 
Casio P8100 - leam as you go computer 
with V151 CPU equivalent to 150,000 trans* 
torsi 544 program steps, 94 data memories 
(expandoble), 5 x 7 dot matrix 12 digit 
display and a standard 53 key keyboard 
Cat X-5110 

NEW MODEL ONLY 

57995 
1K RAM PACK Expands the PB100's memory to 1K. progromming to 1,568 steps A 
must for the serious user. Cat X-5112 

10 exciting new projects using 
Integrated Circuits 

At last- the latest addition to our incredibly popular'Fun Way' series. 
And this one gets right Into the big time using both digital and linear 
integrated circuits In a variety of projects. Yes, there are still 
projects for the beginner - and there are projects for the more 
advanced. And we're sure you'll find the projects even more 
satisfying, more fun to both build and use. PLUS, like the other'Fun 
Way' books, special cut-out labels to give your projects a real 
professional finish. 

Over 100 pages 
10 brand new and exciting projects to build and use. 
Every project fully explained with printed circuit layouts etc 
Especially written to suit all ages and experience levels. 

Schools, Re -sellers etc 
We offer discounts to quantity (above 10) purchasers. Call our 
wholesale division on (02) 888 3200. 

HURRY! Get your copy now! 
Makes an ideal `+g 
Xmas gift! ONLY $ 5 
Cat 9-2610 

Kits from a low $7.95 
Minder (Cat K-2660) A multipurpose project for the car. 57.95 
Two-Up(Cat K-2661) Electronic version of Australia's national 
game! Beats trying to find King George pennies!) 59.95 
Lil Pokey (Cat K-2662) You can't lose your shirt on this game! 

$ 19.95 
Nocturnal(' Stridulus aryiiidee 
(Cat K-2663) In English that means Cricket, and no not the game 
either! Hide it in a dark room and It starts chirping, turn the light on 
and it stops. It's infuriating! 59.95 
OTHER KITS INCLUDE: 
Mini Colour Organ (K-2864 512.95): Combination Time Lock 
Switch (K-2666 512.95): Binary Bingo (K-2668 519.95): Mini 
Synthesiser (K-2689 $19.95): and morel 
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240V CANNON PLUG 
& SOCKET._ . ,. 

Mains rated! Don't 
take chances wIth 
mainsi If you haven't 
got room for normal 3 
pin plugs and sockets. 

these genuine 
Cannon brand Itttlngs 

are the safest 
UMWup Panel Socket 
Cat P-1627 Cat P.1630 
$6.95 85.95 .1m 

Educational & Safe 

_ 
Digm 

Unbelievable! 
Micropocessor 

controlled 
flexibility for all 

timing and 
switching functions 

- like burglar 
alarms, Industrial 
processors, even 

swimming pool 
filters! Cat' -1121 

DON'T MISS OUT$ O 
IT'S JUST 995 
'WEDGE' CAR SPEAKERS 
latest wedge style speakers for the ultimate 
In car hi -fl sound 3 way system, 4 ohms 
Impedance (suits most car systems), handle 
a huge 50 watts max Ideal for vans, trucks 
4WD's etc too - real home hin quality as 
you drive. Cat A-7082 

$ 7950 WAS $89.50 pr /trlr 
sAVE $10 

DICK 
SMITH'S 

FUN PAY 
IHTO_ELECTRONICS 

Volume 
10 exc:hnQ pyijects inUuGrirtn ,o,ni 
Synthesizer, Might Cricket, Str.ep A..pi,Fér 
QnA CeMD;nQt en Ti re ó IlYk $i.xtCA, 
Masses of +:ifornahon - yeti u,, t 90 wrong! 
PLUS prtor;nkd labors ro 0,vr vNkr project 
8 pefesFonal f,nish. 

Balanced 
MIc 

Cable Complete 
Huge 20m length of quality 
mic cable fitted with Cannon. 
type plugs 9 sockets. intended 

for balanced 
type micro 
phones Ideal for 
other types too. 
Cat W-1100 

TOP 
VALUE 

Invisible 
Speaker 
Cable 
System 
Huge scoop purchase of 
unique home speaker wiring 
system Under Carpet wall- 
paper, etc - 10m cable tape 
plus lour plugs and sockets 
Cat W-1288 
Below manufacturers 
cost 

ONLY 1295 
Extra high grade 

Ferrtte Rods 
, I Keep a couple of these in 

the junk boil Small (40 
mm) lengths top grade 
ferrite, suitable for a huge 

range of Inductors, 
chokes, etc 

Cat K-6036 50c ea. 

Is 
;.!" 4!01 1 :444.; . 

INTEGRATED 
CIRCUITS 

o 
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ick Smith ,77)d SOLDER, 

TATION' 
só9oo 

Serious about soldering? Do it the' 
right way- with a temperature control -1 

led soldering iron) Dick Smith Auto 
Temp! 

Fully variable temperature control 
(approx 200C to 500C!) Lightweight 
iron instruction manual Full 
Energy Authority approval Cat T-2000 . 

YOu SOLDER SAVE 
1.25mm (18g) 200 0.71 mm (22g) 200 
grams $550 grams 
Cat N-1619 Cat N-1623 $ 

Microwave Detector 
An alarm sensor that doesn't rely on 
opening doors, broken beams etc. It traps 
thieves in the act - as soon as they move, 
theyre gone!! A brilliant 21 st century alarm 
system that's almost impossible to beat 
Cat L-5000 $9500 

ONLY 

The last word in 
pocket calculators 

CASIO FX-602 P 
)ADVANCED 
PROGRAMMABLE 
'CALCULATOR 

88 memories - 512 steps - full 
memory retension. An amazing 33 
parenthetical levels, up to 9 sub- 
routines and nestings Cat 0-3110 

NN E PR " NOW WAS 
ONLY 139$ 99.00 

ad. 

' 
Spt_rES1 

Semi 
Automatic WAS 

$169 Bett Drive Turntable 
Complete with base, perspex lid and 
quality magnetic cartridge. Belt drive for 
superb speed control, low 0.06% WRMS 
wow and flutter. Suits all modern hi fi 
amplifiers. 
Cat A-3080 

ONLY 
goo 

DICK SMITH 
Electronics 1 

NSW ALBURY 
AUBURN 
BANKST. SQ. 

BLAKEHURST 
BONDI JUNCT. 

BROOKVALE 

CHULLORA 
GORE HILL 

GOSFORD 

HORNSBY 

LIVERPOOL 
NORTH RYDE 

PARRAMATTA 

21 8399 

648 0558 
707 4888 

546 1744 
381 1444 

93 0441 

642 8922 
439 5311 

25 0235 

477 6633 

600 9888 
88 3855 

689 2188 

PENRITH 32 3400 SPRINGVALE 

RAILWAY SD. 211 3777 OLD BRISBANE 
SYDNEY 27 5051 BURANDA 

SYDNEY 267 9111 CHERMSIDE 
TAM WORTH 661961 TOOWOOMBA 

TIGHES HILL 61 1896 TOWNSVILLE 

WOLLONGONG 28 3800 SA ADELAIDE 

ACT FYSHWICK 80 4944 DARLINGTON 

VIC COBURG 

FR ANKSTON 
GEELONG 

MELBOURNE 

RICHMOND 

SPEEDY PHONE/BANKCARD 
ORDER SERVICE 
Just phone your order and Bankcard 

details - Is so simpld 

(02) 888 2105 
ORDER ONLY ON THIS NUMBER 

ENQUIRIES: (02) 888 3200 

S5 00-S9 99 52 00 S5000-59999 
510 00.824 99 53 00 5100 00 of mote 

S25 00.849 99 Sd 00 
[nary we rw goods sent as post .a aoweaa pon as ... t... vas n toad 'trot 

383 4455 

783 9144 
78 6766 
67 9834 

428 1614 

HEAD OFFICE AND MAIL ORDER CENTER: 
P.O. Box 321, NORTH RYDE, NSW 2113. 
TEL. (02) 1388 3200 

POST ft PACKING CHARGES 
ORDER VALUE CHARGE ORDER VALUE CHARGE 

S5 00 

S650 

ENFIELD 

WA CANNINGTON 
PERTH 

PERTH 

TAS HOBART 

welcome Mere 

Terms available to 
approved applicants 

through... 

DSE/A653/PAI 

547 0522 

229 9377 
391 6233 
359 6255 

38 4300 

72 5722 
212 1962 
298 8977 

260 6088 
451 8666 

328 6944 

321 4357 

31 0800 

The 1v' da 
ííx 

Oern',Yi 
Dick Smith's Solo helicopter flight 

The Earth Beneath Me 
In a word ... mo niflcentl See the world as It's never been 
seen before in this daµbV day account of one of the 
aviation events of our time From the scorching deserts of the 
Middle East to the frozen wastes of the Arctic. Dick has 
captured every incredible moment for all to share and 
enfoy. And even more a 'guided tour' of Dick's helicopter 
VH-DIK showing all the controls what they do - even how 
to M m A beautifully hardbound edition for years of 
enjoyment - you must read 'The Earth Beneath Me. 
Cat 69105 

A wonderful collector's item and 
great Xmas gift Idea! Only 
WAS $24.95 

Also Available on Video Cassette. 
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An electronic sling 
psychrometer 

'What in the name of Beelzebub's left horn is a sling psychrometer?", 
I hear you ask. The very name itself conjures up images of 

smug mid-Victorian (era, not state) scientists airing their knowledge 
of classical languages. The machine is nowhere near as 

complicated as its name though, and all it does is measure 
humidity, or the amount of moisture in the air. 

Ian Thomas 

TO MOST OF US humidity is a rather 
poorly understood quantity and we are only 
aware of it when we are hot and sticky and 
our cold tinny leaves wet rings all over the 
place. The measurement and control of 
humidity, however, has a host of 
applications in industry and research as well 
as at home. For example the growing of a 

lot of exotic plants requires that the 
humidity where they are raised be kept 
under some sort of control. 

Before we go on to the actual 
construction of the project and how to use 
it, it is interesting to look at the 
phenomenon of humidity itself and how it is 

defined and measured. 

Humidity 
Humidity is simply the amount of water 
vapour that is present in the air, but this 
seemingly straightforward quantity can be 
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measured in many ways. Probably the 
easiest to understand is Absolute Humidity 
which is simply the amount of water vapour, 
expressed as either a mass or volume, that is 
contained in a given amount of air. This can 
be expressed as parts per million on a 
volume basis or mass basis, or grams per kg 
of air (or, in all probability in days gone by, 
decigrains per cubic rood - please don't 
ask me to define it). These units are nice 
and easy to understand but don't directly 
relate to the subjective feeling of how 
comfortable or uncomfortable we feel. 

Another way of expressing Absolute 
Humidity is to measure the Dewpoint of the 
air. Air at a given temperature is only 
capable of holding so much water and the 
hotter the air the more water it will hold. If 
air that contains a certain amount of water 
is cooled to below its Dewpoint then the 
water will come out as a liquid (fog, rain or 
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dew) or solid (snow or frost). The 
relationship between the Dewpoint 
temperature and absolute humidity is very 
well known and tables are published giving 
the exact amount of water vapour that is 
present for a given Dewpoint. 

Measuring the Dewpoint is an accurate 
way of determining humidity but it's a bit 
clumsy as you have to have a method of 
cooling the air to see when mist or frost 
starts to form. This is usually done by 
cooling a mirrored surface in the air until it 
starts to mist over, then measuring the 
temperature of the surface. Another way is 
to expand the air to cool it and measuring 
the temperature of the air when fog starts to 
form. Either way is `fiddly' at best and can 
give rather variable answers depending on 
how things were set up. 

By far the most common way of 
expressing humidity is Relative Humidity 
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and this is how you see. it on the weather 
forecasts. Relative Humidity is the ratio of 
the amount of water vapour present in a 

given volume of air to the amount of water 
vapour that would be present if the air had 
its Dewpoint at the same temperature. It 
shows how much water is in the air as a ratio 
of how much water the air will carry before 
mist starts to form and is a very good 
indication of how we feel (sticky and 
uncomfortable means close to 100% and 
sore throat and eyes hurting means close to 
0%). The measurement of relative humidity 
can be done in many ways also, depending 
on whether the readings are wanted 

The circuit can be divided into six separate 
stages which will be described separately. 
They are: 

(1) The temperature difference sensing 
thermocouple. Thermocouples have been 
used for many years and can give very 
accurate temperature measurements. Even 
today they are still used to calibrate 
semiconductor diffusion furnaces where the 
temperature must be correct to about 1/4°C at 

1100°C, a remarkable feat of control. Our 
needs are not quite so dramatic but as the 
voltages out of a thermocouple are very 
small, care must be taken. 

The couple used is copper-constantan one 
which gives, for small temperature 
differences, about 38.5 microvolts per °C. 

Constantan is an alloy of 60% copper and 
40% nickel and the copper constantan couple 
is normally used between -200°C and 
+300°C. The thermocouple consists of two 
pieces of copper wire which are soldered 
onto the printed circuit board close together. 
The two free ends of the wires are connected 
together by a piece of constantan wire. About 
five millimeters of the copper and constantan 
wire are twisted together tightly to form the 
actual couple and may be soldered if the 
same solder is used for both junctions. The 
junction whose copper side is connected to 
the low voltage terminal is the cold junction 
(in our case the junction which is covered 
with wet cotton wool) and the function whose 
copper side is connected to the amplifier 
input is the hot junction. 

(2) The input chopper. This is a simple CMOS 
analogue switch which, in this case, is a 

CD4053BE. The integrated circuit consists of 
three separate single -pole double -throw 
semiconductor switches, all of which have 
separate control inputs. The thermocouple is 
connected to one input of the switch and the 
ohter input is connected to a reference 
voltage which is common to the whole 
circuit. The control line for the switch Is 
driven from a 500 Hz square wave so that the 
output from the switch is a 500 Hz square 
wave with an amplitude equal to the 
thermocouple voltage (plus a few bonus 
spikes from the switching). 

(3) The ac amplifier. The low level signal 
from the input chopper is then amplified up 
through two stages using common or garden 
operational amplifiers. C1 ensures that the 
first stage of gain has unity gain for dc and 
the two resistors R1 and R2 set the gain for 
ac signals. It is about 54.5 for the stage, 
which is still well below the open loop gain 
for the op -amp at the chopping frequency so 
the gain will be stable with temperature and 

continuously for control purposes or just 
spot readings. This brings us to the project 
for this article; the psychrometer. 

We're all aware that if a surface is wet 
and air is blown over it then the surface is 

cooled (the fact is drawn to our attention 
when we get out of a swimming pool on a 

windy day). 
This principle is used to make measure- 

ments of Relative Humidity. 
Normally, two mercury -in -glass therm- 

ometers are used with one thermometer's 
bulb surrounded in water -soaked cotton. 

The two thermometers are mounted in 
a `sling' so they can be whirled around 

HOW IT WORKS - ETI-1502 

power supply voltage. The output from the 
first stage is ac -coupled to the second stage 
through C2 and the second stage gain is set 
by R3, R4 and RV1. RV1 is used to calibrate 
the gain of the whole amplifier so the output 
of the complete circuit is 0.2 vofts/°C. The 
output of the amplifier is a square wave 
whose peak -to -peak voltage corresponds to 
the dc voltage we want. 

(4) The synchronous switch for dc recovery. In 
order to convert the square wave out of the 
amplifier into a dc voltage again a second 
section of the CMOS analogue switch is 
used. The ac signal from the amplifier is 
coupled through a capacitor C3 (and resistor 
R5 to prevent any large currents from flowing 
and upsetting the op -amp output) to the 
'pole' of the analogue switch. One switched 
output from the switch is connected to the 
common reference voltage. The other output 
is connected to a simple RC low pass filter 
formed by R6 and C4. The control line for the 
analogue switch is driven from the same 
signal that drives the Input chopper. When 
the input chopper connects the reference 
voltage to the amplifier input the amplifier 
output is also connected to the same voltage 
and C3 is charged to any residual dc voltages 
that may exist due to op -amp offsets. 

When the input is connected to the 
thermocouple input the amplifier output is 
switched to R6 and charges C4 to the 
amplified thermocpouple voltage. The overall 
effect is that the output analogue switch acts 
as a very accurate tullwave rectifier and 
converts the ac output from the amplifier 
back into a dc voltage referred to the 
common reference voltage. 

Because the two amplifier stages together 
have a gain of about 2500 as well as 
amplifying the thermocouple voltage, a lot of 
noise and switching spikes are amplified as 
well. R6 and C4 filter these out so the dc 
signal on C4 is an accurate representation of 
the dc input. Resistors R7 and R8 form a 
bleed so that when the whole circuit is reset 
C4 is discharged to the reference voltage 
(more about this later). 

(5) The output peak hold circuit. The dc 
voltage on C4 will vary as the temperature 
changes on the thermocouple Input and, as 
we want to measure the largest voltage we 
can generate by whirling the whole thing 
around in the air, we need a way of capturing 
the peak output so it can be measured at 
leisure. This is done by IC3 and C5. 

The varying dc voltage is connected to the 
non -inverting input of the op -amp, pin 5 and 
feedback is connected around the op -amp 
through a low leakage diode, Dl. When the 
non -inverting input (pin 5) moves more 

in the air to create a draught. 
The dry bulb thermometer records the 

ambient air temperature and the tempera- 
ture difference between the two thermome- 
ters gives the so-called Wet Bulb Depres- 
sion or the degree of cooling caused by the 
water on the sAet bulb. Using these two fig- 
ures it is, possible to look up the Relative 
Humidity from tables. 

The whole assemblage of thermometers, 
sling, water reservoir and wick to cover the 
wet bulb, is called a sling psychrometer and 
so long as the wick is kept clean and pure 
water is used, will give reliable and accurate 
humidity readings. 

positive the op -amp output also moves 
positive and charges C5 to the same voltage. 
If pin 5 moves slightly more negative, then 
the output also swings negative and reverse 
biases the diode. In fact, the op -amp output 
immediately swings to ground as the diode 
breaks the feedback loop. Capacitor C5 
therefore holds exactly the peak dc voltage 
that is applied to the non -inverting input to 
the op -amp. R9 is in series with C5 so, once 
again, the op -amp output does not have to 
drive directly onto a large capacitor (if it is left 
out the op -amp will oscillate when the diode 
is turned on and the peak detector accuracy 
falls to pieces). The second op -amp of IC3 is 
used as a very high impedance input unity 
gain buffer. 

The peak dc voltage is only held as a 

charge on a capacitor so, in order to be able 
to take measurements with any voltmeter, the 
capacitor voltage must be buffered. It is very 
Important to use FET-input op -amps for this 
part of the circuit and MOSFET input 
op -amps such as the RCA CA3240 are about 
the best cheap ones available. 

As the voltage on C5 can only go more 
positive, a way Is needed to reset the peak 
detector when the reading has been taken. 
The last section of the analogue switch is 
used as a reset circuit. The common input to 
the analogue switch is connected to the 
reference voltage and the input which is off. 
When the control line is high it is connected 
to C5. The control line is pulled high by R11 
and the analogue switch is off when 
measurements are being taken. When the 
reset switch, SW1 is operated C5 is shorted 
to the reference voltage and at the same time 
the filter capacitor C4 is allowed to discharge 
through R7 and R16. The oscillator driving 
the two synchronous switches is also 
disabled by SW1 so C4 will not be charged 
through R6 when the circuit is being reset. 

(6) The switch drive oscillator. The 500 Hz 
square wave which drives the two 
synchronous analogue switches is generated 
by a simple CMOS oscillator formed by 1C4, 
R12 and C7. This circuit is used so commonly 
that it doesn't really need to be described. 
Two extra gates, the last of which Is also 
used to gate off the output when the circuit is 
being reset, square up the drive so the 
analogue switches are switched cleanly. the 
whole chopper stabilised amplifier is not 
sensitive to drive mark -space ratio so no 
attempt is made to ensure that the drive 
output is symmetric. 

Resistors R14 and R15, together with C10, 
filter the supply for IC4, preventing supply 
rail switching pulses from being coupled into 
the rest of the circuitry. 
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Component overlay. Assembly is pretty straightforward. Watch the orientation of 
the 'polarised' components - diodes. ICs and electrolytic capacitors. 

Doing it with wires 
The project reads wet bulb depression 
directly by using a copper-constantan 
thermocouple to measure the temperature 
difference between ambient and á junction 
covered with wet cotton. For the 
temperature differences we're interested in, 
the potential difference generated by the 
thermocouple is a linear function of 
temperature and is approximately 
38.5 microvolts per °C. This gives us our 
first problem as amplifiers which have input 
dc offset voltages much less than one 
microvolt are pretty thin on the ground and 
usually cost a bomb. The answer to this is to 
use a chopper -stabilised amplifier so all the 
gain is produced for ac signals only where 
offsets are no problem (see I -low It Works). 

The next problem was that the 
theromocouple responds very fast to 
temperature changes and stopping whirling 
the device around and attaching the probes 
to the amplifier output terminals gave the 
thermocouple time to change its reading 
considerably. A simple peak hold circuit 
had to he incorporated to keep the peak 
value of the output voltage until it could he 
read. Even with this peak hold included it 
was necessary to use a low leakage diode in 
the peak charging feedback path as diodes 
such as the old favourite IN9I4A have a 

reverse leakage of about 20 nA at room 
temperature and this caused the output 
temperature reading to drift by about 0.1°C 
per second. (This may not sound like much 
but it was nigh on impossible to connect the 
DVM probes and get a good reading in 
time). The IN3595 that I used has a reverse 
leakage of only I nA and made things much 
more manageable but unfortunately the 
better performance costs - these diodes 
arc not cheap. 

Construction 
If you are using the artwork supplied then 
building up the project will give no trouble. 
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First assemble all resistors and capacitors. 
This is a good general rule when using 
CMOS integrated circuits as it makes it 
harder to zap the IC with static charge: 
Then insert the integrated circuits, making 
very sure that they are all in the right way 
(everyone harps on this but its an 
embarrasingly easy mistake to make as I can 
personally testify). The orientation of the 
two coupling electrolytic capacitors, CI and 
C2, is not important as the only dc voltage 
that ever appears across them is the offset 
voltage of the operational amplifiers and 
this voltage is very small and can be of 
either polarity. It's bending the rules a bit to 
reverse bias an electro but the 10 mV or so 
doesn't really matter. The polarity of the 
power supply filter capacitor C8 does matter 
though, so take care. 

After all the components except the 
pushbutton PBI have been inserted and 
neartly soldered, it is necessary to 
thoroughly clean and deflux the board. 
Parts of the circuit (mainly the node 
connecting I0C3 pins 3 and 6 to C5, Dl and 
ICI pin 12) are very sensitive to leakage and 
if dirt or flux is left on the board you will 
waste the money you spent on the IN3595. 
The best way to thoroughly dellux the 
board is to use an el-cheapo 25 mm paint 
brush, whose bristles have been cut to about 
10 mm long, and acetone solvent. Both can 
he purchased at the local hardware store. 

Tip some of the acetone out into a 

shallow glass dish (if you use a plastic dish 
its bottom will immediately dissolve and , 

you will have acetone everywhere dissolving 
everything in sight - it's a very good 
solvent!) and thoroughly wet the short 
bristles of the brush. Scrub the soldered side 
of the board and immediately mop the 
hoard dry with a clean rag or paper towel. 
The board must he patted dry as if you try 
to wipe it the towel will catch on all the 
cropped component leads but it is important 
that the board be dried off completely and 
quickly as if the acetone is left to dry on the 
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PARTS LIST - ETI-1502 

Resistors all r/ºW, 5% unless noted 
R1, R3 2k20, 0.4W, 2% metal film 
R2 120k 0.4W, 2% metal film 
R4 100k 0.4W, 2% metal film 
R5 4k7 
R6 39k 
R7, R13 IMO 1/4W, 10% carbon film 
R8 150R 
R9, R14, R15 39R 
R10 15k 
R11 100k 
R12 56k 
RV1 20k cermet trimpot, 

Allen-Bradley type E or 
similar. 

Capacitors 
C1, C2 471/1O V electro, radial 

leads 
100n/63 V metallised film, 
Wima type RS -21 or similar 
11/50 V metallised film, 
Wima type RS -21 or similar 
10n/63 V metallised film, 
Wima type RS -21 or similar 

C8 10p ceramic 
C11 39µ710 V electro, axial 

leads 

C3, 4, 9, 10 

C5, C6 

C7 

Semiconductors 
D1 1N3595 
IC1 4053B 
IC2, IC3 CA3240E 
IC4 4011B 

Miscellaneous 
ETI-1502 pc board; length of copper-constantin 
thermocouple (about 150 mm); Spintate nut 
driver ;with 4" or 5" shaft); small cable clamps 
(5 mm i.d. or to suit Spintate shaft); battery snap 
and battery clamp for No. 216 9 V battery; No. 
216 9 V battery, piece of cotton wool. 

hoard the dissolved flux will he deposited 
on the board again and can be seen as a 
white deposit. usually in the spaces between 
tracks and IC pins. Repéat the scrubbing 
and mopping dry until the board appears 
completely clean when the acetone is dried 
off completely (this usually takes several 
applications). 
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What a whizzer! The completed Sling Psychrometer. Some of the capacitors (C3. 4, 5, 6, 7, 9 and 
10) are small, low voltage, metallised film types with 5 mm pins spacing, not run-of-the-mill 
'greencaps'. See Shoparound in this issue for supplier details. The copper-constantin sensors should 
be secured to the board at points A and B with a generous 'glob' of a plastic sealing compound such 
as'Silastic'. 
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Do this out in the open or in a 
well -ventilated room. Acetone is 
Flammable, so do not smoke or have anyone 
smoking nearby while you're doing it and 
keep away from possible arcs and sparks. 
Avoid getting the acetone on your skin. 

The pushbutton can be soldered in when 
defluxing is finished. If you insert the switch 
before cleaning the board there is a very 
good chance that some flux will be 
deposited in the contacts and give 
unreliable operation. 

The next step is to attach the 
thermocouple wire. I used standard 

Icopper-constantan insulated thermocouple 
wire that is available from most scientific 
supply houses (i.e: Selby Scientific). Only 
about 150 mm of the pair is needed for the 
psychrometer, but if you want to use the 
'project for remote temperature sensing as 
¡discussed later, much longer runs can be 
attached with no ill effects. 

To prepare the short thermocouple as 
shown in the photograph. first take about 
150 mm of the pair and bare both ends of 
both wires for about 10 mm. Then lay the 

( pair flat on the table and very carefully trace . 

the copper wire back to the centre of the 
pair. Separate the two insulated wires for 
about 10 to IS mm from the centre and cut 
the copper wire (if you cut the constantan 
wire you've ruined it). Bare the two ends of 
the copper wire that you've just cut for 
about 5 mm and solder them into the 
printed circuit hoard. The insulated 
constantan wire should form a neat loop 
between the two terminated copper wires. 

aw""`" `- . 

Then twist the two outer pairs of the 
thermocouple together to form the two 
junctions. 

You should now be able to trace a 
continuous circuit from one terminal pad on 
the board through a copper wire to a 
copper-constantan junction then through 
the constantan wire back through the loop 
of wire and through the second 
constantan-copper junction. The circuit 
should then continue as copper -back to the 
other terminal pad on the board. If this is all 
OK then solder both thermocouple 
junctions neatly with no excess solder. In 
this circuit it is not important about the 
solder used as the thermocouple is to be 
calibrated later, but if the thermocouple 
was to be used directy into a meter then 
care would have to be taken to use the same 
solder for both junctions. 

All that remains now is to solder in the 
battery clip -lead and the circuit is ready for 
test and calibration. 

Amplifier calibration 
To calibrate the thermocouple -amplifier 
combination you will need two kitchen 
drinking glasses. some ice from the freezer 
and a reasonably good thermometer. While 
thermometers expounding the virtues of 
Bert's Big Ends or Clives Clutches are all 
good and fine in their place they really 
aren't accurate enough here. I bought a 
-10° to +510°C mercury -in -glass 
thermometer from Selby Scientific at North 
Ryde (Sydney. NSW) but most scientific 
supply houses stock ,them (see your local 
'phone h ok). The thermometer is also 
used when actual humidity readings arc 
taken and you will find it quite useful round 
the house as well. and I found the $8.40 
really well spent. 

Calibration is done by establishing an 
exactly known temperature difference 
between the two junctions of the 
thermocouple and adjusting RVI until the 
voltage difference at the output terminals 
reads correctly. The cold junction is set to 
0°C by immersing it in water with plenty of 
ice in it and the hot junction is immersed in 
ordinary tap water. 

The temperature of the hot junction must 
he between 18°C and 20°C to give accurate 
calibration and if the water out of thy,tap is 

hotter or colder than this a judicious 
admixture of ice or hot water will be 
necessary. Fill one of the tumblers with ice 
from the freezer then fill it up with water to 
create a 0°C reference and fill the other 
glass with water mixed as described. If you 
have no faith you can check that the 
ice -water mixture is really at 0°C 
(alternatively, this could be considered to 
be a check on your thermometer). Then 
measure the temperature of the warmer 
water and note it down. Make sure that the 
thermometer is left in the water long 
enough for the reading to stabilise (60 
seconds or so is long enough). 

Connect the battery to the amplifier and, 
as a quick check to make sure that all is 
working. your DVM to the output 
terminals. If you hold the hot junction with 
your fingers the output voltage should climb 
to about 0.5 V in a few seconds (unless it's a 
very hot day in which case your fingers may 
actually be cooler than ambient). This test 
just measures the temperature difference 
between your fingers and the air 
temperature and ensures that the amplifier 
is working correctly. 

When the hot junction (the junction 
whose copper side connects to pin I of ICI) 
is released the output voltage should very 
slowly drift towards zero. In the prototype, 
the drift was about I mV every two or three 
seconds but if you used a IN914 in place of 
the IN3595 the drift will probably be about 
20 mV per second. 

After you are satisfied that the amplifier 
and peak hold circuit arc working OK, press 
PBI and make sure that the output voltage 
goes to zero. There will he a slight residual 
offset due to the input offset voltages of the 
two op -amps of IC3 but if the output is 
within ±20 mV of zero all is well. 

The final step is to adjust RV I. Place the 
two tumblers of water that you've prepared 
close side by side and immerse the hot 
juntion in the warmer water and the cold 
junction in the iced water. Both junctions 
should he about 20 mm below the surface. 
The DVM reading should rapidly climb to 
about 1.8 to 2.0 volts. Adjust RV I fully 
clockwise to set the amplifier to its lowest 
gain and operate the zero switch for a few 
seconds to start adjustment from the lowest 
voltage. Then. slowly adjust the 
potentiometer until the output voltage 
equals the thermometer reading (2.00(1 volts 
= 20.(0°C). If you overshoot the desired 
reading and want to come back. then you 
must operate the zeroing switch after every 
clockwise adjustment because the peak hold 
circuit will not allow a gain reduction to he 
displayed. Make sure that the cold junction 
is right in the middle of the ice in the 
tumbler and not at the bottom of the glass 
as the water at the bottom is probably not at 
(WC. 

It is a good idea to check this adjustment 
several times as a 1°C error by misplacing 
the two junctions in the tumblers or 
incorrectly measuring the temperature of 
the hot junction is easy to make and gives a 
5r/ error. Once this adjustment is made the 
psychrometer is ready to he assembled onto 
its sling handle. 
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Printed circuit. Full-sized artwork for the printed Circuit board. 

dóng payoluounoUscc 

Tie the battery down to the printed 
circuit board with twist ties (the things you 
use to close garbage bags) as firmly as 
possible as it would be most embarrasing to 
sling the battery through a window, and 
mount the whole assembly on a suitable 
handle. I used a spare 'Spintite' nut driver 
that 1 had or you could use a screwdriver 
but make sure that the tip of the spintite is 
bigger than the clamps that you use to 
attach the board to the handle (it would be 
lust as embarrasing to sling the whole lot 
hrough a window). 

Mount the board to the handle using 
hree 'P' cable clamps and the three holes 

imarked on the board so the board can 
rotate freely around the shaft of the handle. 
Wrap a piece of cotton woól around the 
old junction of the thermocouple and tie it 
n securely with cotton thread. It is a good 

.dea to bend the last 5 mm of the 
thermocouple wire back on itself and bury it 
in the cotton wool to make sure that -it 
remains covered at all times with the wool. 
You sling psychrometer is now ready to try 
ut. 

Making measurements 
In order to take a humidity reading. the first 
thing to do is wet the cotton wool around 
the cold junction. Drip tap water on the 
otton wool until it is thoroughly wet but 
of completely dripping. You must be 
xtremely careful not to get any water on 
he board itself as you've spent a lot of 

nnoney on low leakage diodes and water 
Would not improve the leakage properties f the board surface one little bit. Allow the 
vet cotton wool to stand a while to allow 
;he water to reach room temperature. five 
minutes or so should be enough. then 
;onnect the battery and whirl the 
Dsychrometer around in the air for 60 
Seconds or so. 

If you had too much water on the cotton 
Wool this will get rid of it most effectively 

and at the same time creates the necessary 
draft over the wet wool to cool the cold 
junction of the psychrometer. After it has 
been spun for the required time place the 
psychrometer on an insulating surface (a 
formica tabletop for instance) taking great 
care not to touch the back of the board at all 
and connect your DVM to the two output 
terminals. 

. 

The wet bulb depression temperature can 
be read off directly by multiplying the volts 
by 10 and calling them degrees Celcius. 
Next, measure the actual air temperature 
with the accurate thermometer used to 
calibrate the amplifier. Finally, look up the 
tables given at the end of this article to 
determine the actual relative humidity. 

First use the air temperature to find the 
correct row in the tables then use the 
psychrometer reading to find the column 
which has the actual humidity value. As art 
example. I took a reading and found that 
the air temperature was 23.7°C and the wet 
bulb depression from the psychrometer was 
7.63°C (it is interesting to note that the 
electronic psychrometer is a great deal more 
accurate than the normal wet and dry bulb 
so we must round the wet bulb depression 
reading off to 0.2°C). Rounding the 
temperature off to the nearest degree gives 
an ambient temperature of 24°C and 
rounding the wet bulb depression off gives 
7.6°C. 

Referring to the tables we have a row of 
humidity values which start with 49% on the 
left (wet bulb depression = 7.0°C) and go to 
10% for a wet bulb depression of 14.0°C on 
the right. The fourth value in from the left 
corresponds to our wet bulb depression of 
7.6°C and gives the result of 46%. As is 
always the case when using tables to work 
anything out it is not possible to find the 
exact value, but even so the humidity 
readings obtained this way are accurate to 
about I% (if you calibrated the amplifier 
accurately!). 

As a thermocouple amplifier 
The psychrometer can also be used as a 
straightforward thermocouple amplifier to 
measure temperature in differences from 
ambient temperature. The peak hold 
function can be left in, or removed in the 
following way. First remove C5 and R9 then 
replace Dl with a piece of wire. This 
converts the op -amp IC3 pins 5,6 and 7 to 
the simple unity gain buffer and allows the 
amplifier output to follow temperature 
differences continuously. The thermo- 
couple wire connected to the amplifier input 
can be as long as necessary to monitor the 
desired temperatures, but as there is no 
input filtering care should be taken to avoid 
gains hum pickup. 

If the wire is very long and you want the 
reference temperature to be the ambient 
then it is not necessary to have both 
thermocouple junctions remote from the 
amplifier. Simply use a length of 
copper-constantan wire pair with one end of 
the pair bared and twisted together to form 
a junction and the other end of the pair 
bared and soldered onto the two amplifier 
input terminals. The terminal where the 
constantan wire is soldered onto the board 
becomes the second junction of the 
thermocouple and temperature differences 
arc measured from the temperature of this 
connection. 

Calibration of the amplifier is a bit more 
complicated in this case as you can't very 
well immerse the whole amplifier in a glass 
of water to establish a reference 
temperature. I calibrated the setup in the 
following way. First power up the amplifier 
and connect the DVM to the output 
terminals. Make up a 0°C reference again 
with ice and water in a tumbler as was done 
to calibrate the psychrometer and immerse 
the sensing junction in it (once again, make 
sure that the junction is right in the middle 
of the ice and not at the bottom of the 
tumbler). Rest the mercury -in -glass 
thermometer on the amplifier and leave the 
whole lot to stabilise for 15 minutes or so. 
The amplifier should be away from any 
draughts or direct sunlight as the 
thermometer is supposed to measure the 
temperature of the printed circuit board and 
any outside sources of heat or cold will 
create temperature gradients which will 
destroy the accuracy of the reading. 

When everything appears to have settled 
down adjust RV 1 until the amplifier output 
reads the same as the mercury -in -glass 
thermometer. As the peak hold circuit is no 
longer functioning you can adjust either 
way with no trouble. As the sensing 
junction is at 0°C the temperature 
difference for the thermocouple is the 
temperature of the board (and reference 
junction) directly. If you want to reverse the 
polarity of the output readings then reverse 
the two thermocouple wires connected to 
the amplifier input; both input terminal 
pads and copper and the amplifier will work 
just as well. 
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the opposition 
1 

EPROM Pri 
Blowout!! 
Top quality EPROMs at 
rock bottom prices. 

2716 EPROM 54.00 each 53.70 10+ 
2532 EPROM 57.00 each 56.30 10+ 
2732 EPROM 57.00 each 56.30 10+ 
2764 EPROM S11.00 each $10.0010+ 

Hitachi 2114ÁP2 
Fantastic price on brand new 
Hitachi 21 14AP2. These are low 
power 200nS devices going for 
a song!! But stocks are limited 
so you'll have to be quick. e \ t -$1.30 10up' 

/Microprocessor _- - 

Tick Tocks 1 
Enthusiasts, get out your . 

' I r r 
o - 

soldering irons. Santa Sheridan ' ` 
has got these amazing OKI f, y G 

MSM5832RS microprocessor Ñ 
controlled clock, calendar ICs 
in stock. You'll spend hours 

co nap learning about all its functions. 
And look at this tiny price. 

o 
CIS 

Pi a) 
only $g00.á 

h zu 
Fantastic 14 page 

r H 
applications and $200 
technical manual: 

r41`45) 

Pushbutton 
Telephone 

We've sold thousands of 
these superb phones 

" from PYE/TMC. With 10 
memories and 'try again' 
facility its not surprising! 
But we're clearing them 
out at massively 
reduced prices. You reap 
the benefit!! 

were $ 110W 
50 only. First come, first served!! 

14 and 16 pin 
IC sockets 
Never again at these prices. 
High quality AMP low profile 
sockets at a fraction of their 
usual price. 

10 for $19 
100 for $9 
Colorburst Crystals 
Going for a song!! These 
crystals are used in many 
projects and timing circuits. 
at these prices you can use 
them for experimenting etc. 
Solder type 4.43619MHz 

Were 53.00 Only 2 

i% The Pulsars 
Little 

Big Board at a 
Better Price!! 
You've seen the specs (or see October ETI for 
the full article). So you know its fantastic 
value. Now buy at a better Sheridan price!! 

Kit 1: PC Board, 
MP7A Monitor 
PROM, Users 
Manual'and setup 
sheet. List price is 
$349 
Kit 2:As above but 
with full component 
set and LBOOT6 
boot PROM. List $42900' 
price is 5499:90 

Sherida 
Price: 

1 J 

i 

LEDs at Very 
Light prices!! 

Scoop purchase of high quality Stanley 3mm 
red LEDs. Packs of 200 only at this price!! 

200 for only $16°° 

Centronics 
Plug 
This is the most c 
plug of all on Cen 

charging around 
these 
our Knockout Pri 

Í 

46)11. 

tronics 
printers, computers etc. 
Amphenol type 57/303/60. 
Most of our opposition are 

connectors. 

ommon 

$18.00 for 
Look at 

ce!! 

only $950 
oso 

Sheridan 
Price: 
13500., 

r..t. o / 
o 

A 



Super Deal on 
Super Tomcat! 
Now you can afford this superb 
AM/SSB CB radio. With Pearce 
Simpson quality you know you can 
trust - the most advanced mobile 
of its type. Full 40 channel phase 
locked loop design. Fully approved 
by D.O.C. Telecom Australia. 

, Normally0.89.- 
Sheridan Price 

$229 

ao 

.Ñ"" -31F + 
y\. 

>91 Ité 

Scope P112 
soldering 
iron 
This superb 20W iron is 
normally $17.50. We've 
reduced the price to only: 

11Iatching STS2 

:5. \ \ 
safety standand 

sponge SpOn l 

$1450 
, 

Fill up your sleigh 
at Sheridans - 

best prices 
in Australia 

. 
aditnitat~ ' C1 

Weller WTCPN 
Soldering Statio 

wiper 

The best costs less at 
Sheridans. Protect valuable 
components with this low 
voltage 'closed loop' soldering 

iron. Now with redesigned ©. 
pad, case and quick 

disconnect for iron. 

only so o, 

inc.tax 

Mains Line 
Filters 

Cure problems with 
mains interference 
to you TV, HiFi or 
computer with these 
incredible filters. 

Reduces both line to . line and line to 
ground interference 
dramatically. 3A and 
5A types. 

LF-2V-3RA-501(3A) 
>,nly 59.50 
PLF-2V-5RA-501(5A) 
pnly 510.50 Only 

FAX80 Printer $4290° at a knockout price!! inc. tom! 
We set the price when it comes to 

RS232 Interfacecomputer printers. And we intend to 
keep on -offering the best deals in 
Australia. So for Christmas only, we've 
further reduced the price on the 

incredible FAX80 printer. Now you can 
own this superb high resolution/ ay graphics printer with tractor and friction ^9t , J 

feed, 80 characters per second and v 
detachable print head for the lowest 
price in Australia. But only at Sheridans!! 

only 579.95 
Spare ribbons 
only 513.00 

NB: All Prices 
include tax 

ST -100 
Multimeter 

These meter features ultra high o 
1) 

100,000ohms/volt sensitivity and a p 
superb 3n" 10uA movement. A 

mirrored scale ensures reading 
accuracy and OF position protec' -sv- 
the movement during transit. 

Brief Specifications 
Ranges: 28 in total 

DC Voltage: 0-0.5 -5 -50 -100 -250 
S00 .1000V 
AC Voltage: 0-5 -10 -50 -200 -500 - 
1000V 
DC Current: 0-10uA 2.5mA -5mA - , 
500mA 
Resistance 0-10K -1M -10M -100M ';" 
Decibels: -20 to 63dB in 6 ran es - 

Accuracy: c within 4% ó0 
Si7e:6"x 4'."x2" $2 W 

Superb FET Meter 
Ideal for the hobbyist needing an 
instrument with a constant high input "";:a -- 
impedance. A balanced FET amplifier 
ensures high stability. Both move- 
ment and input section are diode 
protected. 
Brief Specifications: 
Input Resistance: 12 megohms on all 
DC ranges (except 0.3V, 1.2 
megohms) 
DC Voltage : 0.3 1.2, 12, 60, 300, 
1200V 
AC Voltage: 3, 30, 120, 300 
DC Current: 60uA, 600uA, 600mA. 
Resistance Ranges: RX1, RX100, 
RX10K,RXIM 
Accuracy: Within 3% 
Decibel Scale -20 to 63dB only 
reduced from $74;00 $3800 

S:19; 'IAN 
ELE CTROMCS 
164-166 Redfern St., Redfern NSW 2016 
Phone (02) 699 6912, (02) 699 5922. Mail Orders to 
PO Box 229 Redfern NSW 2016 Mail Charges: 
Trading Hours t^"x $5.00-$999 $350 
Mon -Fri.. .. 9am-5 30pm 
Thursday . 9am7pm 
Saturday. . 9am12noon 
Credit Cards: We accept both 
BankCard and American Express MINIMUM ORDER $6.00 

We regret we cannot y ve quanhts discounts, n ci d t card purcnav?s 

$10.00-$24 99 $4 00 
$25 00-$49 99 $6 00 
$50 00-$99 99 $7 00 
$10000 or over $800 



BANKCARD HOLDERS - 
PHONE YOUR ORDERS 

TOLL FREE! 

ALTRONICS 

' 
AUSTWIDE 

E3 I'M 
MICRON SUPER 80 

A FEATURE 
PACKED DOT MATRIX 

PRINTER FOR UNDER $500 

Your "Super 80" printer will enable you t0 print letters, reports, graphics 
generated pictures, etc and Importantly for the programmer, Hard Copy of 
program listings. 
Operating under software Control from any general purpose miCrOCOmputer 
the Super 80 features 13 different print types including emphasizd (LETTER 

OUALITY). Bidirectional print action ensures smooth, quiet operation. 

228 ASCII Characters, Handles 4" to 10" Paper 
STANDARD CENTRONICS INTERFACE 

VALUE PACKED AT D1174 $499.50 
INTERFACE CABLE TO SUIT MICROBEE D1190 $45.00 

SPARE RIBBON D1175 $12.50 

TOP QUALITY LINED 
PRINTER 

PAPER 
TRACTOR FEED 

AT LAST AT 

AN AFFORDABLE 
PRICE 

BO '. T5121IwyaDE .5ó 
Z4amm a -r . 
01160 0 - ,'. 381;1 $39.5 

2000 
PR0R 

15 

CENTRONICS 
PLUG 
36 WAY 
D1192 

(#$14.95 
when you buy one of our printers 
you'll need a Centronics olug. If you are 
MICROBEE USER, have a look at our IN- 
TERFACE KITS On the Opposing page. 

UK MADE, GOLD PLATED 

D RANGE CONNECTORS 
SAVE 25% ON BULK OUANTITIESI 

iJJ1Ll1 

a. 10 . 23 . 
0880 0139 Male 9 Pm 2.50 2.20 1.95 
08811)89 Female 9 O 2.93 2.70 2.50 
6885009 Backsnel 2,03 2.50 2.30 
00%0915 Mate 1514n 2.99 2.90 2.29 
0891 DB10 Female 15 vin 3.50 3.00 2.00 
0895081SBaC8tnell 2.83 2.50 2.30 
0900 0925 Male 25 Pm 1.50 3.93 3.60 
0901 0825 Female 25 Pin 4.95 4.50 3.98 
0906 D425000950e8 7 85 2.30 2.30 

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

,y SOFTWARE 
JUST PHONE OR WRITE Z. ASK 

WE'LL SEND YOU OUR SOFTWARE CATALOGUE 
HONEYSOFT MYTEK OREAMCAROS 

111(11111111111111111111111111111IIIJIIII111111111111111111111111111111111111111111111111111111111111111 

NEXT DAY DELIVERY 

VIA 

JETSERVICE 
(CAPITAL CITY 8 SUBURBAN AREAS( 

DC PLUG PACKS 
AT LAST ...DIRECT IMPORT 
PRICES ON FULLY APPROVED 
PLUG PACKS 

Great for powering 
small Micro's, Tv 

Games, Slot Car 
Sets, etc. 

Eliminate the need 
for batteries, when 
testing or operating 

new projects. 

M9000 
240v AC - 3, 4.5, 6, 7.5, 9, 

12v DC Cd 300mA 

ONLY $14.95 
4 OR MORE $13.50 

M9005 
240v AC - 6, 9, 12v DC 

0 500mA 

ONLY $14.95 
4 OR MORE $13.50 
Both Plug packs come with 

InstruCtIons and a 4 way 
muitlpiug 1.6m lead. 

THE SENSATIONAL 
MICROBEE IC 

lnlln1111111111nunl 111nn1111111IIL 

NEW 3.375 mHz 
CLOCK SPEED 

J 
a}d4 , a, 4 . 

8 '_ ... =0 ''! 
Z 

SCREEN FORMAT 64 x 16 OR 

s 80 x 24 WHILE NETWORKING 
EC. USED AS A TERMINAL 

The all new MiCroOee IC has got to De the 
m051 value packed 0001 based personal 
Computer available toady New enhanced 
basic enables 64 k 16 or RO 0 24 Screen for 
mat while networking and the Clock speed 
is now a zippy 3.375 Abe and over 5110 
worth of software integrated in ROM 1 e 
the absOlutele delight fut Wordbee word 
processor package Or Editor Assembler 

lc 
`<.,3% 

+ 2iÑ 
plus all the otner ekcltInq 8atureS ?flat 
have made the MICrObee famous 

D1020 16K IC $499.00 
D1035 32K IC $599.00 
ARCADE GAMES, PERSONAL,BUSINESS AND 
EDUCATIONAL APPLICATIONS. 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 



ALTRONICS ALTRONICS ALTRONICS ALTRONICS 

A SINGLE BOARD CP/M COMPUTER 

"THE LITTLE BIG BOARD" 
64K on board RAM, Z80A based running at 
4mHz (top speed) Floppy disk controller, Real 
time clock. 
that right. A fully configured 280 combater running at 
marlmum capacito, On a single PCB. On board disk 
controller drives ab to four double sided double density 
dun/PS either B Or 5 2 by R5232 I/O Ports, both mar be 
Software Configured, use one for a terminal toe otner /Of a 
Printer Or modem etc Battery backed real time Clock 
Software accessible for automatic dating of documents 
timing during games Fully STD buss compatible - CnOOse 
from thousands Of ready available plug in Card 00tions 
Bootstrap Monitor on board - boots tO CP/M. Choose 
from the worlds largest range of software. 
ALTRONIC KIT FEATURES 

Two versions of Me bootstrap monitor supplied one set for 1200 baud operation enables Connection t0 
MICROBFE 16 A 32K IC S uhbring their terminal emulation 
facilities The other set for 9600 baud operation 
Complete set Of IC Sockets 
QOubie Sided plated through PCB - solder masked and 
Oretinned 
56 Pin STD connector 
2 k DB25 P's and ribbon Cable for peripheral Connection 
Quality COmoOnents used throughout Including Solder 
and full documentation 

CP/M 
Diskettes 

9600 Baud 
9691 5150 

9600 Baud 
9691 $150 

1200 Baud 
9692 

1700 Baud 
9694 

$150 

$150 

COMPUMUSE 
YOUR GAMES WILL NEVER BE THE SAME 

t 
A Computer music synthesizer that Is easy to 
build and easy to use, connects to any computer 
with a Centronics -style parallel port and prOvdes 
music over a five octave range and a wide variety 
of sound effects. 

EXPERIMENTAL KIT PCB, COMPONENTS 8 SOFTWARE. 

K9834 $ 26.50 

MULTIPROM INTERFACE FOR THE MICROBEE 
IETI NOV. '83) 

44K OF PROGRAM STORAGE * FULLY SOFTWARE SELECTABLE * SUITS BOTH IC 
AND PLUS MACHINES * 8 OUTPUTS FOR CONTROL APPLICATIONS * 
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A sensational new kit for the MICROBEE, requires 
no modification to the Computer except for the fitting Of a 50 pin expansion socket. This project is 
easy to build and will allow you to store and 
software select Up t0 44 K Of eprOm storage - acts 
like a mini disk drive system with the speed of 
RAM. Extra units may be added to furtner Increase 
storage, 
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The Altronlcs Kit comes complete in every way 
Full set of IC sockets. 
Double sided, plated through board. 
Assembled connection lead to Microbee. 
Fully documented. 
Cassette monitor Included Iplus sourcefliel. 

THE MICROBES KIT OF 1983 

K9673 $99.50 

50 PIN EXPANSION SOCKETS 
Right angle type to suit Mltrobee, floppy disk con- 
trollers etc. 
Mounts on PCB and mates with IDC sockets. 

D1196... $8.50 EA...10 +... $7.50 

PRINTER INTERFACE KITS 
FOR THE MICROBEE 

PARALLEL TYPE 

crM r, p^y oFs 1 AND GB É1 

IIllill 

BUILD YOUR OWN INTERFACE 
AND SAVE $$$ 

A simple kit tO build - takes about 20 minutes, 
save on the cost of a built interface and save the 
Cost of a serial printer. 

K9671 $29.95 
TTY TYPE 

Teleprinters are cheap, so is this kit. If you've got 
an old Teleprinter this is for your. 

K9672 (Only) $17.50 

KIT SUPPORT FOR THE MICROBEE * 
EPROM PROGRAMMER 

1071 JAN 831 RADIOTELETYPE 
DECODER 

MI APRIL 831 

K 9668 $55.00 
versatile, low post and Bass, td build. Plugs 
Straight into the microbee 1,0 port Suitable for 
2716 7732, 7537 2732A and 2764 Boron's Burn 

loading amps programmes 
and eliminate Cassette K9733 $19.50 

KIT ERATURIS 50(ket5 /Or all Other IC S 1 

2716 supplied - get 
Panel and Mains ISICsaDOrOvedltarted lt anSfOrght merFr028 Monitor 

nt DispiavRleceiue(uo 
to daoded 

messages 
e weather informatio 

on yOur 
n Din and 16 pin wire wrap sockets to flush mount international News before the Papen all sorts of persOnakty plugs I7 included) and lit SOCket Lill' Coded military Info simple Circuit uses Pit tern Cludedi 0015 Plug Complete to last nut and niQueS Single PCB Construction nit includes bat DB 15 Rug and Oacksnell for connection to micro Wee Review ETl AUGUST 1983, bee Shielded pretinned PCB 

MICROBEE FAX -DECODER 
LIGHT PEN 

rtti Al1GUST Bsl 

nlnlnlnwllml min nnnnlllllllamnllllllnnlllllnll 
PROVIDES DIRECT PERSONAL 

CONTACT WITH YOUR BEE! 

K9649 $19.95 
',LAST- alight pen iv, the Bee This Den works in 
the IOW resolution graphics mode and Connects 
directly to the I O port Complete kit including 
D015 2m CORD Fully documenten with software 
eampie 

En SEPT 1331 

K9733 $24.50 
Tnn prOtKt allows vOu t0 decode the signals of 
shortwave stations transmitting radio facsimile 
weather maps satellite Pictures etc and then 
reproduce them on your dot mat,. printer 

Complete kit Or Darts includes 0815 Ribbon 
Cable 

SOFTWARE LISTING 

FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 
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`Deluxe' video enhancer 
features three controls 
This simple to build project features three controls for curing 

video 'image ills' - floor which cuts off the low-level noise that 

causes snow; ceiling -which ensures that high-level signals are 

not enhanced, causing ringing; and enhancement, which really 

'crisps up' those soggy signals, providing up to 8 dB of boost. 

John Power 

.'I 

, a..>t.. 

G. iJti 

BYS 

IN 

EN-. irIVT 

OUTPUTS 
75R 

C. - G 

W1517 -1518 

VIDEO ENHANCER 

DISTRIBUTION AMP 

r 

THIS PROJECT has been designed to team 
with the ETI-1517 Video Distribution Amp- 
lifier (September issue), but can be used 
'stand alone' if you wish. It's easy to build, 
low in cost and effective in use. 

The problems one meets with video sig- 
nals, particularly when recording and re- 
playing, have been explained by Jonathan 
Scott in'The ins and outs of video en hancers', 
in the October issue. This project has been 
designed to avoid the problems that can arise 
in trying to compensate for video bandwidth 
degradation. I have included a 'notch' at the 
4.43 MHz colour subcarrier so that it will not 
be 'enhanced' - to the detriment of the 
picture! - and have provided controls that 
set the limits of enhancement so that noise at 
one extreme, and high-level signals at the 
other. are not boosted, which can also further 
degrade a picture. 
Many 'economy' video enhancers I've seen 
simply provide a single control, which sets 
the level of boost in the 2-5 MHz region. 
From experience, this is only effective on 
certain signals which have not suffered 
much degradation at all. Too many cases oc- 
cur where you need to have some control of, 
the signal level range over which the boost is 
applied. Thus, you see some commercial en- 
hancers with a 'gamma' or 'core' control, 
which is there for just this purpose. 

After some experimentation, I hit on a 
scheme that provided controls to adjust sepa- 
rately the minimum level from which boost 
is applied and the maximum level beyond 
which enhancement ceases. The minimum 
level I have dubbed floor and the maximum 
level control I have dubbed ceiling. Their 
function is obvious from the names. I prefer 
to work on the KISS theory ('Keep It Simple, 
Sam') and avoid jargon. Between the floor 
and ceiling, the amount of boost or enhance- 
ment can be varied from none to maximum 

ith a control simply labelled enhancement. 
See? Simple. but 'deluxe'. 

I notice that some VCRs have a direct - 

coupled output which sits at a mean do level' 

PEAK WHITE 

V 
C ] 

ENHANCEMENT 

'CEILING' 

BLACK LEVEL - 
NOISE: 

'FLOOR' 

Controls. The enhancement control works between 
the limits set by the floor and ceiling controls. 
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I will assume you are familiar with the op- 
eration of the ETI-1517 Video Distribution 
Amplifier. You will recall that it consisted of a 
differential amplifier with the signal applied to 
the non -inverting input and equal value re- 
sistors placed from output to inverting input 
and Inverting input to ground, giving a gain of 
exactly two from input to output before termi- 
nation loss, and a gain of exactly one after. 

The enhancer section of this project takes 
the input signal, removes the low frequency 
part of it, inverts it, processes it according to 
the control settings, then adds it (out of phase) 
to the original signal by applying it to the in- 
verting input of the differential pair in the 
'1517. By maintaining the output impedance of 
the final processing stage at the value of the 
lower leg of the feedback divider in the '1517 
(470R) the original signal path gain remains 
unchanged. 

The effective addition of the processed high 
frequency content of the signal to the un- 
altered original Is equivalent to boosting that 
high frequency information, which is en- 
hancing. 

Referring now to the circuit of the enhancer 
section, 01 is a buffer stage with -a gain of -4 
approximately. Here the inversion necessary 
to reverse the eventual inversion of the diffe- 
rential pair is introduced. 01 is biased in such 
a manner as to clip off sync pulse tops without 
saturating. This prevents them being fully en- 
hanced, which is desirable. 

It may be necessary to remove dc from the 
incoming signal to ensure that no video is clip- 
ped as well. For this reason, provision to ac 
couple the whole system is included. Most 
VCR inputs are expecting only ac coupling, 
and most outputs are not dc offset, so mainte- 
nance of dc levels is not as crucial as it some- 
times is in circuits not equipped to 'dc restore' 
off the sync waveform. 

Coil L1 and surrounding components form a 
'trap' which excludes from the circuit the col- 
our subcarrier. This should not be enhanced. 
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Circuit. Circuit of the enhancer: it has been designed to team with the ETI-1517 Video Dlstrlbu- 
bon Amplifier. 

HOW IT WORKS - ETI-1518 
so a notch is introduced at 4.43 MHz. The sub - 
carrier thus passes only through the distribu- 
tion amp and remains unaltered. 

Transistor 02 is a common collector buffer 
stage, giving a low output impedance for C7/ 
R8, which form a low cut filter which is 3 dB 
down at 1 MHz. This selects only the high fre- 
quencies for further processing. 03 is another 
buffer stage to prevent different processing 
steps interacting. The base decoupling re- 
sistors prevent possible buffer instabilites in 
the face of reactive loading. 

Potentiometer RV1 and surrounding com- 
ponents form the floor or gamma processing 
stage. The aim of this stage is to make it possi- 
ble to selectively pass higher amplitude sig- 
nals. The motivation for this is that noise, 
particularly 'snowy' effects, is predominantly 
present in the high frequency part of the sig- 
nal, but needs to be minimally enhanced. The 
noise is also predominantly lower in amplitude 
than brightness transitions in the video signal, 
which it is desirable to enhance. Hence it is 
possible to apply more enhancement to 
higher -amplitude components without en- 
hancing noise. This function is sometimes re- 
ferred to as 'core'. However, I think the label 
'floor', for its obvious connection, or 'gamma' 
(less obvious) are more descriptive of its 
function. 

Potentiometer RV2, plus D3-6 and associ- 
ated components, provide the reverse 
function, which I labelled 'ceiling'. This section 
basically permits the setting of a level above 
which enhancement is reduced, by smoothly 
limiting the signal. l am not entirely convinced 
of the utility of the function, but include it for 
purists on the theory that winding the control 
clockwise removes it anyway. The idea behind 
this process is that the problem when en- 
hancing certain signals is that ringing on full 
amplitude transitions induces nasty shadow 
lines: thus there is something to be gained by 
limiting enhancements of the high end of the 
amplitude range. 

Both floor and ceiling circuits work in a simi- 
lar way. Diodes, two in the former case and two 

pairs in the latter, are subjected to varying 
forward dc bias conditions. 

To proceed further down the signal path (to 
the right on the circuit diagram), the video sig- 
nal must get through the diodes in the floor 
case, and not get shorted out through the 
diodes in the ceiling case. If the difference 
between the dc bias present on the diodes and 
that necessary to make them conduct is larger 
than the instantaneous signal amplitude, the 
signal will not pass without attenuation. Of 
course, the effect is not that sharp, as the 
levels are chosen to make use of the diodes' 
turn -on characteristics to produce no gross 
discontinuities in the waveform. 

In the floor circuit, RV1 sets the bias on D1 
and D2. Adjusted for maximum resistance, 
RV1 permits current to flow in the diodes turn- 
ing them) on sufficiently to pass all the signal. 
At zero resistance only signals exceeding 
about half a volt pass, and then only their high - 
amplitude parts. These two extremes bound 
the useful region where mild selectivity of re- 
sponse is applied. 

Signals not limited by the ceiling circuit are 
passed to RV3, which acts as a level control, 
setting the amount of signal passed back to 
the differential amplifier and hence the degree 
of enhancement. Transistors 04-6 form a dc - 
coupled amplifier (in the form of a long-tailed 
pair and an emitter follower) which provides a 
gain of eight and a low output impedance. C13 
and R24 pass the signal out and provide a 
precise 470 ohm impedance to ground for the 
feedback signal from distribution amplifiers. 

The video amplifier output stage in the '1517 
was designed to limit negative -going signals 
to an amplitude of about a volt. Thus, any 
gross overshoot on the partially limited sync 
pulses will be limited at that point. This occurs 
because the voltage gain is entirely vested in 
the differential pair, further stages providing 
only current gain. 03 in the '1517's differential 
pair will saturate at a voltage corresponding to 
an output voltage of -2 V before matching 
loss. 
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of one to two volts or so. In a direct -coupled 
enhancer/distribution amp, this dc level can 

I wreak havoc, clipping the video signal. 
Hence, I have provided the option of switch- 
ing between ac and do coupling. With ac cou- 
pling, some low frequency roll -off can be ex- 
pected, but it's only slight. 

Construction 
For the purposes of this discussion, I assume 
you have already built, or at least are pre- 
pared to build, the ETI-1517 Video Distribu- 
tion Amplifier. The circuit presented here is 
designed to be used in conjunction with the 
previous circuit, as indicated in the article 
which accompanied that project. 

The first thing to dd is locate a suitable 
position within the box for the new pc board 
and the new switches and potentiometers. 

'1 There are three pots and one switch directly 
related to the enhancing section, and one 
additional switch to be added to permit ac 
coupling of the incoming signal. 

The dc/ac coupling selection switch is 

ideally located near the input connector. The 
other controls may be laid out as you see fit or 
according to the front panel design reprp- 
duced here. If you're using a different layout, 
the controls should be as close as practical to 
each other and the location of the Video En- 
hancer board. The new enhancer is best 
located adjacent to the distribution amp 
board, but a few centimetres of spacing can 
be tolerated if required. 

Once the layout is decided and the 
appropriate holes drilled in the case and 
panel, the board may be assembled according 
to the overlay diagram. As I anticipate that a 
number of our constructors will be basically 
s ideo enthusiasts, not electronics enthusi- 
asts, I will take the liberty of stressing how 
vital it is not only that each component be 
inserted the correct way around, but that 
each solder connection be clean and neat. 
Only the resistors and ceramic capacitors 
may be put in either way around without 
impairing the operation of the circuit. It is 
best to put in only half a dozen items at a 
time,. starting with the resistors and capa - 

o 
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1517 -1518 
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Front panel. Full-size 
reproduction of the 
front panel artwork. 

dcdso ern UMW 
citors, and then solder these into place, cut- 
ting the component leads after soldering. Re- 
sistors R2 and R24 should be left out for now. 

Next, two modifications need to be made to 
the 'ETI-1517 board, or the whole must be 
constructed with these two variations taken 
into account. The first consists of removing 
the termination resistor from the input side 
of the ETI-1517 circuit. A termination re- 
sistor, nominally of 75 ohms and preferably a 
2% type, is provided in the enhancer (R2), 
and hence the one in the distribution amp is 
unnecessary. It may be used as R2 in the 
enhancer circuit if you wish. A wire may 
then conveniently convey the input signal 
from the ETI-1517 to the ETI-1518, using the 
hole vacated by the resistor you have just 
removed or transferred. 

The second modification also consists of 
transferring a resistor. This time it is R24 in 
the enhancer circuit. Resistor R3 in the ETI- 
1517 (nominally 470R), running to ground 
from pin 6 of ICI, should be moved to R24 on 
the enhancer board. Recall that this resistor 
was a I%k or 2% type, or at least a selected 
value resistor. This is why it is transferred; 
the precise gain of the distribution amp is not 
disturbed. A wire is again run, using a vac- 
ated hole, this time from pin 6 of IC1 on the 
ETI-1517 to the output of the ETI-1518 en- 
hancer board. 

Now, apart from any beautificatioh pro- 
cess you may wish to use, such as a Scotchcal 
panel fascia, the only remaining job is to 
hook up the flying leads to the ETI-1518 
board. There are the leads to the pots and 
bypass switch, an earth and +/-5 volt leads, 
w hich may be run from underneath the ETI- 
1517 board, as well as the two signal leads 
already mentioned. My prototype layout is 
shown in the overlay/wiring diagram. Note 
that the various earth returns from con- 
nectors and boards, etc, all run to one conve- 
nient point. It is important to avoid any ex- 
cessive lengths or tortuous paths in the sig- 
nal and earth return leads, as this can easily 
provoke instability in a wide bandwidth 
circuit such as this. 

At this point it seems appropriate to indi- 
cate that the compensation capacitor in the 
distribution circuit, the 27 pF capacitor in 
parallel with the collector resistor in the dif- 
ferential pair ICI ), may require increasing to 
33 or even 39 pF. Depending upon layouts 
and component tolerance, it appears that 
some units could exhibit unstable behaviour, 
especially on black -to -white transitions in 
the video signal. While my prototype was 
quite happy in a 'clean' environment, mis- 
matches and other variations have sub- 
sequently been found to upset it. If super - 
video frequency ringing is evident on square - 
wave transitions with short risetimes, 
proper matching will cure it. 

Finally, the video subcarrier trap must be 
adjusted. This entails adjusting the variable 
capacitor ICVIIto produce a 'notch' in the 
enhancer amplifier train at 4.43 MHz. 

Connect a generator. set to deliver a 
sinewave signal at 4.43 MHz of about 
200 mV p -p into a 75 ohm load. Viewing the 
output with the bypass switch closed so as to 
pass unenhanced signal, verify that the out- 
put is the same as the input w hen terminated 
correctly. Switch in the enhancer part of the 

ETI December 1983 - 115 



Puelac2 1 tfi 

BYPASS 

OUTPUTS EZ) 
(ALL 75 OHM) 

IN 

0V 

TO PIN 2 

'CIN"1517 

04 

TO PIN 3 
1C3 
ON 1517 

171-1-3- e 07 

a 

ENHANCE 

Overlay and wiring diagram. Showing overall 
construction of the enhancer and 
how it is wired into the 
ETI-1517 Video Distribution Amplifier. 

Capacitors 

tantalum 

CD 
electrolytic 

band 

Diodes 

MI 
,-, 

e 

BC548. BC108 b 
CT 

C13 LED. TIL220F1 

LED1 

C1 
IC3 

R7 ' 

R5t 11] 

V -V4 
FROM 
POWER 
SUPPLY 

--CR11..}- b b R131C2 4-0C3 
-C13-1.23- e--(;)6 R4 

2 1 3 1\4..........--.1» 0 
' 

«\...., 

4-F43--)- C711-43.- 

111 

3I0081 

R24 ON '1518 R1 ON 1518 

3 -0- 

c, 

SW2 

INPUT 

F. 

116 - December 1983 ETI 



Using it. Typical setup for using the enhancer when dubbing from tape to tape. The monitor can 

either be plugged into a spare output on the project (as shown) or plugged into the video output of 

the recording VCR. Always run the playback VCR for a few minutes to initially set up the 

enhancer, with the recording VCR off, before commencing dubbing. Return the tape to start 

before\ commencing dubbing and only monitor results as recording proceeds. Try to avoid 

adjusting the enhancer during recording, unless absolutely necessary. 

PLAYBACK VCR 
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r_ 

2'11_f 

00 000000 .J0 
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RECORDING VCR 

O 
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00000000 

MONITOR 

1., 

0000 
0000 

l 
000 000 000 

PARTS LIST - ETI-1518 

Resistors all VA W,5% unless noted 
R1 75R, 1%' 
R2 390R 
R3 68R 
P4,8.12.17,21 1k 

R5.13,22 1k5 
86.9.15.16.18.19 100R 
R7.10 2k2 
R11 3k9 
R14 10k 
R20 4k7 
R23 1k8 

R24 470R,1%' 
RV1.RV2 lk/A pots. 
RV3 10k/A pot. 
'may be taken from ETI-1517 board 

Capacitors 
C1.2.13 10u/35 V tant. 
C3,4.8.9.10.11 47n -220n ceramic (low 

inductance) 
C5 100p ceramic NPO 
C7 150p ceramic 
C12 12p ceramic 
CV1 (C6) 10-60p trimmer 
Cin 10u/35 V tant. 

Semiconductors 
D1 -D6 1N914 
01-06 BC548.BC549 etc. 

Miscellaneous 
L1 .... .. .. 10 uH RF choke (O of at 

least 50) 
SW1.SW2 SPST or SPDT min. 

toggle switches 
ETI.1518 pc board: power supply -/-5 V (can 
come from ETI-1517). ETI-1517 (if you wish): 
Scotchcal front panel. 

Price estimate 
S18 -S24 (alone) 

S45 -S50 (with ETI-1517) 

circuit, setting the floor low and the ceiling 
high IRV1 to maximum and RV2 to mini- 
mum resistance). Adjust RV3 to mid - 
position. Now adjust C6 for a minimum of 
output signal. This will be near, though not 
necessarily exactly at, the original output 
level before enhancement. 

If you do not have access to the equipment 
needed to do this adjustment, you will not be 
able to set the enhancer trap correctly, but a 
setting satisfactory to your recorder should 
be obtainable simply by selecting that set- 
ting of CV1 which leaves the colour of the 
picture minimally disturbed throughout the 
travel of the enhancement control. If a range 
of settings fits this bill, leave the trimmer at 
the centre of the range. 

Operation 
Operation of the enhancer is quite 
straightforward, though some experience is 
necessary in optimising the control settings. 
The effects are subtle, but worthwhile if you 
do a lot of viewing and recording of video 
material. 

Connect the enhancer between the video 
source you wish to enhance and the monitor 
or receiving VCR. If possible, choose some 
material with plenty of contrast and colour 
-commercialsaregood for this. iflittleelse. 

Initially. adjust the floor down and the 
ceiling up. Wind up the enhance knob. You 
will observe that the image first gets 
'crisper". with fine print and signs. labels etc 
becoming more easily tread. Eventually the 
snow and general noise gets significant. or 
perhaps the bright/dark transitions get 
shadowy. indicating too much boosting. 

The noise problem can often be improved 
++ith judicious fiddling with the floor level. 
You will find that the floor and enhance 
functions are interactive to some extent. 
This is really a very fine point. because the 
amount of extra boost you can squeeze in 

with the use of the floor level control is usu- 

ally minimal, but it is there. 
Likewise, the transition overshoot prob- 

lem, manifesting itself as rippled edges, can 
be improved with the ceiling function. This 
function may be rarely useful, but seeing the 
logic behind it, I included it for you to try out. 

This control is also interactive, so the ad- 
justment of all may be finnicky. I had better 
results by adjusting the enhance and floor 
controls until just too much enhancement 
was evident, then 'backing off ceiling to just 
correct it. 

A further check can be made by immed- 
iately playing back the copy. It is possible 
that over -enhancement to the immediate 
viewer can be just right when the signal has 
gone through another record -replay stage; 
sort of pre -enhancement. 

About here is where the written advice is 
superseded by on-the-job fiddling with the 
knobs. I wish you all the best with your new 
project. 

TE, eti 1518 

Board. Full-size pc board artwork 
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111111 Profession Drills 
'at a Hobbyist Price!! 

If you need a drill that's a tool and not a toy, 
V_ / _ these superbly engineered precision drills from 

Applicraft will be your choice. Manufactured in 
France to the highest standards, they provide 
the torque and speed you need for PCB drill- 
ing and other demanding tasks 

e 101;4 

The Sinclair Spectrum- the World's 'oa 
Finest Home Computer. Now at Sheridan 

If you've seen ads for the incredible 
Sinclair Spectrum colour computer, 
you'll know it pounds the opposition 
to a ulp!!: 

Fullcolour 
Sound with variable pitch and duration 
Intensity control 
Up to 48K of RAM 
Full sized moving keyboard 
High resolution - 256 x 192 
ASCII character set with upper and lower 
case 
Teletext compatible 
Super powerful 16K extended BASIC 
Compatible with ZX81 programs and 
printer(but now gives upper case and high 
res graphics 

Only '289 (16K) 
- don't pay $2.09;00 - 

Only '379 (48K) 
- don't pay 

-1 -=11 --- 

Software: 
(Note: a few of these programs require 48K, 
please phone or write if in doubt) a 
All are supplied on cassette 
Biorythm $22.50 
Space Radar $19.50 s 
Chess $24.95 
Planetoids $19.50 $ 
Flight Simulation $24.95 Z 
Backgammon $19.50 E_ 
VU File $27.50 s É 
VU Calc $24.95 v e 
VU 30 $24.95.1 ó 
Inca Curse $22.50 §1 
Ship of Doom $22.50 '0 
Espionage Island $22.50 aN 
Reversi $24.95 = 
Collectors Pack $22.50 ° - 
Club Record Controller 522.50 É 
Embassy Assault 519.50 
Cyrus/IS/Chess $27.50 ; 
Small Business Account $39.95 7 
Hungry Horace $19.50 m 

Horace goes skiing $19.50 
Horace and the Spiders $19.50 
Planet of Death $22.50 

1 
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Rover TR303 
Speaker Phone and 
Clock Radio 
This knockout phone/radio/alarm clock has got 
the works!! Facilities include: 

Pushbutton telephone with loudspeaking 
facility (condensor mike with volume control and 
mute facility. 

Redial/pause facility Ringer on/off facility 

41; 
OL7.. 

1 .::..1 coal 

The radio section includes: Ow AM/FM radio 
ON/OFF/AUTO facility on 

radio 
Alarm facility on clock 

with sleep button 
Snooze button Radio or buzzer on alarm 

facility Large superclear display 
Fully Telecom approved 

Provides full upper and lower You can go to sleep with the music wake to the 
case plus high resolution music and answer the phone without lifting the 
graphics COPY facility lets you receiver. And its all at a Knockout Sheridan 
print out straight from the Price!! 
screen. Prints at 50 characters 

r per second with 32 characters 
per line and 9 lines per vertical `v 2fl inch. Supplied with paper and 
full instruction. e yl - ..5., 

.. 

1111 
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High Speed Model Deluxe Drill Set Drill Stand 
Precision drill with 3 
interchangeable collettes for 
sizes from .1 mm to 2.4mm. 10,- 
500 RPM 9.16V, Ref 20,000 

s1g13 alvarr. 

Includes Drill, stand and flexible 

069°° drive complete with 30 W` 
accessories in cazryIng case. 
Includes the High Speed Drill 
shown above plus the drill stand 
shown below. Ref 20100 

-Improve Your 
e stammering price 

(¡ Looking for AAA Nicáds at a 
sensible price. Weve got 'ern!! 
I.2V/180mAH 

8a%aa 
447 

Stand for Ref 20,000 drill 
(above). Ideal for precision 
drilling of PCBs Ref 20,400 

'1213 

We now stock the most sought after range of 
video enhancers at the best prices around. If 
you want to improve the quality of your video only $3 00 each, 
without spending a fortune Sheridans is theonly 17 VV llMa+ 
place!! 

VP -5030 Video 4°15 á+5l0+ $2.70 

AAA Nicads at a flexible Drive Shaft 

Detail Enhancer Illuminated Pushbutton 
Design to rectify the loss of detail from VCR These superbly made IMO 

tapes. Perfect for offthe air recording and dub- pushbuttons are perfect for car 
and other alarm situations. 

bing. Now you can actually improve on the 
original. At with Sheridan you save a fortune!! SPDT momentary action with 

Power requirement 12VDC Input 1 video 12V long life globe. Available in 
red, green or yellow tense. Output 3 videos Others are asking $15.00. Put & Is\ 

Enhance 9dB them In the losers comer!! r 
only 

Only s891 

VP -5010 Video 
Image Stabilizer 
Ensure you don't get vertical Power 9V DC 
rolls or blackouts. With slight Input 2 vídeos 
adjustment immediately Output 1 video 
stabilises picture of pre- 
recorded tapes- removing thr, 
copyguard signal. 

©- 
Jawbreaker purchase!! 
Top quality English Made by 
SAE. 10 way.1 DIL DIP switch. f;^i 
Special top quality pushbutton 
type. At a punchup price!! 
$1 30 each 10+ 81.30 

Less than 1/2 price 

(Video T Pekout' 
VldeátaPatáS 

Superb G Tap tape 

E180 full spectrum 

never to be repeated 
price. 

Reducedtrom 
our normally 

tow 

price of $14.95 to only 

$13.9S3s 10 tot $ 

ll .k 

7900 SAVE - 
We're out and thump- 
ing for Hewlett Packard 
Opto!! 
Now you can afore HP quality. 
Replacements for Fairchild 
National ETC 

HDSP5303 .56" Common 
Cathode 
equivalent to FND500 (but betted 

only 51.70 each, 10+ 51.55 

HP 5082-7730.3" common 
anode 
equivalent to MAN71, DL707) 

only $1.50 each, 10+ $1.35 

HP 5082-7740.3" common 
cathode 
equivalent to MAN74, DL704 etc 

only 51.50 each, 10+ 51.35 

Suits the high speed drill above. 
Complete with chuck and 
colletes Ref 20,700 $l0 91 

NEW! Precision 
High Speed Model 
Capacity to 3.5mm, 9 to 18 volts. 
20,000RPM . A really superb 
drill that will give years of use. 

% .._gam -o_ $24aJ 
_ 1 

Drill Set 
This fantastic drill set includes .-k 
the high speed precision drill . 
shown above plus a wide range 
of 15 accessory drills, brushes 53595 
and grinders. Ref 40,100 

Heavy Duty Stand 
Suits precision high speed drill. 
Perfect for any hobbyist 

WS 

2000 

Modutec Car Alarm 

Ret 40,400 

This is the most powerful and comprehensive 
car protection system on the Australian market 
we have seen. Compare the features. Then 
you'll know Its the best. 

Automatic or Manual start 
When tripped it sounds horn 

and disables Ignition system 
Dash mounted warning light 
Variable entry and exit times 
12 months warranty 
Protects accessories, 440 

Only - 
15 

_ $89 t,rr ;% 
II z ryh. 

SHERIDAN ELECTRONICS 
164 - 166 Redfern Street, Redfern NSW 2106. Phone (02) 699 6912, Large and 

(02) 699 5922. Mail Orders to Dept ETI, PO Box 229 Redfern NSW 2016 heavy Items 
sent Freight On. 

Trading Hours Mail Charges Note: 
Mon -Fri 9am5.30pm 55.00-59.99 $3.50 We regret we cannot give quantity 

Thursday 9am7pm 510.00.524.99 54.00 discounts on Credit Card purchases 

Saturday gam12noon 525.00-549.99 56.00 Credit Cards: We accept both 
550.00-599.99 57.00 Bankcard and American Express 
5100.00 or over 56.00 Minimum Order $6.00 

NB: All Prices include tax 



Further thoughts on 
train controller design 

The ETI-1508 Train Controller (December '82 issue) proved a 
popular design and occasioned much reader comment. Though 
seemingly elaborate, many readers said we han't gone far 
enough! After many months of experience, some improvements 
suggested themselves (a clever train controller!). Here they are, 
plus further thoughts on new design possibilities. 

- o 
.aau.n 

1/11 

OUR LAST train controller project, the 
ETI-1508, has stirred above -average 
comment and enthusiasm, it seems. It was a 

fairly imaginative design (read oddball if 
you are one of the school that disapproves 
of radical steps). In a way, the more 
sceptical people had a point, for there are 
two drawbacks with the design, one brought 
on by lack of experience with different train 
systems on my part, and the other a purely 
cost -based one. This article talks about the 
problems. suggests short term measures to 
improve the situation, discusses the 
inherent design problems and points the 
way to the next generation design - work 
upon which continues. 

The first thing to note from reader 
responses is that many of the heavy 
enthusiasts are willing to accept rather high 
component counts, and hence cost. When 
the '1508'was designed, a lot of attention 
was paid to keeping the circuit reasonable in 
size so that beyond the transformer, the cost 
could be low. True, the hardware was not 
cheap. especially if you built it entirely from 
scratch, but it was cheap if you used a cheap 
box and anexisting power supply. I should 
have spent more time than I did wandering 
in model shops. because if you look at how 
much trains cost, controllers aren't big 
chips. However. remembering my days of 
cannibalising old equipment and buying 
AC127s in ones (oops, dated now) we 
played Scrooge. At this point, it seems 
fitting to mention the first inescapable 
design decision on train controllers. 

Decisions, decisions 
There are two radically separate controller 
designs. The "1508 epitomises one, and 
perhaps the Hornby 'Zero -One' the other. 
The Zero -One places 16 volts ac on the 
tracks at all times and controls engines 
(plural). points. signals and all accessories 
using only the two connections of the track. 
This it does by sending control signals as 
well as raw available power down the lines, 
rather like the SEC controlling off-peak 
systems with control tones. These are 
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picked up by small switching units in the 
controlled items which do their stuff, 
drawing from the rails whatever power is 
required. This gives ease of wiring and the 
ability to control several trains separately 
without isolating track sections. 

Jonathan Scott 
In a way, it is quite superior to the '1508 

type, which needs on train per circuit and 
that is all it will handle. However, it 
sacrifices feedback. This means no 'real 
train feel', no erratic response to hills, no 
difficulty in control and no open/short- 
circuit indication, etc. It is also costly as 
every item on the system needs an 
'implant'; one is likely to pay about $200 for 
a starting setup, and each new item added 
demands another 'implant'. It is also a 

rather cut-and-dried design; there is little 
room for tinkering and improvement, 
because of the lack of feedback. So if you 
want to go that way, we can see the reason. 
It probably produces the best effect as far as 
looking is concerned, in that lights are 
always on and models always moving in a 
'controlled' way. There are far fewer wires 
and fewer things to twiddle. The 
professional's system it is, in every way. 

Jerking off 
The 1508 is a sensitive analogue approach. 
for which we pay in complexity and 
'fiddliness'. So. back to its problems. 
Engine takeoffs are often 'unsmooth' and 
sometimes need the train to be nudged. If 
you have the throttle up too far the train can 
jerk off. entirely ruining realism. If the 
current rises slowly, the train may never 
shift without a nudge. or may appear to jam 
for a while and then, when the power is 
enough to overcome static friction, it takes 
off at a pace. 

These effects are aggravated by the fact 
that the unit is regulating current rather 
than voltage. We found that Hornby trains. 
which are significantly less smooth than 

3, 

.H 

w 

other makes, are particularly susceptable. 
Airfix or Jouef ones proved quite OK in this 
regard. Some Hornby pickup systems are 
virtually the same as they were on their 
locomotives over twenty years ago! 
Tradition is nice but often painful. Even 
Rolls Royce have begun to change their 
grille design! 

A voltage regulation regime gives 
improvement, but tends to remove the very 
real (steam era) effect that a locomotive 
engine develops more power as it speeds 
up, giving a positive feedback effect, 
demanding care and concentration from the 
driver. What is required is voltage 
regulation in the short term (seconds) and 
current regulation in the longer term (tens 
of seconds and up). 

The modification shown in Figure 1 can 
be added quickly to the '1508 and gives this 
effect. Startup is smoother and far less 
critical. It has one drawback on the '1508: 
namely, that the open -circuit sensor uses 
the fact that there is current drive, and since 
the current drive is effective only after 5-10 
seconds, the o/c light may take up to this 
long to respond. 

In future designs the current sense 
requirement of the o/c detector can be 
removed so that the drawback is overcome 
(at a small cost of increased component 
count). 

The suggested modification requires only 
three points of connection to the pc board 
and is thus quickly added in situ, and 
removed if you do not like it. Startup only 
requires that you use more throttle than you 
thought before; the margin for miss - 
estimation is greatly reduced. In addition, 
the engine appears to have more inertia 
when encountering a sudden hill or extra 
carriages. though the need for attention to 
the throttle in the long term is still present. 
which I feel is important. 

You may wish to reduce the basic 
acceleration time constant and the 
idle -slowdown time constant as well, in 
order to restore the original feel of inertia. 
as the circuit here will suggest an increase 



1 HOW IT WORKS - ETI-1508 MOD 

The function of the modification is to apply 
feedback to the main regulation amplifier In 

order to produce output voltage regulation 
effects for frequencies In the 0.1 Hz region. It 

achieves this by converting changes in 
output voltage in this frequency area into 
current and adding this to the signal 
presented to the feedback input of the control 
operational amplifier. 

Clearly, 0301 will be turned off in the 
quiescent dc state by R302. Together, R302, 
C301, R303 and C302 form a filter which 
passes frequencies near 0.1 Hz to the base of 
Q301. When load voltage increases, the 
voltage at the collector of the output 
transistor falls with respect to the +25 V rail. 
This is passed on to the base of Q301 which 
conducts sourcing current, the amount 
determined by R301. Thus R301 defines the 
transconductance of the system at the 
frequency of peak gain. 

Although the whole circuit may have a 

large ripple component because the +25 volt 
line has large ripple on it, this is not passed 
down to the op -amp because of the constant 
current output characteristic of the 
transistor. 

The sourced current for a rise In load 
voltage in turn Induces the drive to the output 
of the controller, effectively holding load 
voltage constant. Owing to the required Vbe 

drop of 0301 and that of D301 there is a small 
dead band before which the regulating action 
occurs, meaning that there is no effect for 
small signals. This, plus the bandwidth 
limitation of C301, assists stability and also 

R301 

.25 V 

3k9 ._ R302 

0301 
aC557 C302 

100u 

R30 
12k 

15k 
-- 

R30 

R29 R11/2 

o 

1506 TRAIN CONTROLLER 

EXISTING CIRCUIT 

reduces the lag before the o/c detector 
responds. The bandwidth limitation Is such 
that the turn -on pulse is not significantly 
affected. D301 also protects the transistor b -e 

junction against reverse biasing when a low 
load impedance is suddenly added. 

Sudden load reductions, as in braking or 

collecting extra carriages, represent rises In 

the output transistor collector voltage, which 

serves only to turn 0301 further off so that its 
action occurs only at or near acceleration 
points. 

overall. (i.e: reduce R4 and R7 to around 
half or a little more of the previous values.) 

The second half of the problem. the 
effect of jamming whereby the train does 
not take off at all without mechanical 
persuasion, is not solved even by the 
voltage regulation technique. It was hoped 
that the initial impulse delivered at the 
point of accceleration would overcome this 
to a large extent, which it does, but it still 
occurs annoyingly often. 

The effect occurs because the friction of 
the gears and engine mechanicals requires 
more force to be initially applied than is 

necessary to sustain movement. It is worse 
in certain designs.' The Hornby wormgear 
drive is again not the best way to do it. 
Also. engines with a higher top speed, and 
hence usually a lower reduction ratio, arc 
worse. Oiling and cleaning are partially 
effective, but are not cures. It seems as 

though applying power in pulses is very 
helpful. this suggests that a switchmode 

i power delivery scheme would be beneficial. 
i did not use a switchmode supply in the 
'1508 because, firstly. it did not seem 

easure justified 
useatptends to man 

ower 
t keenginsing es'sing' 

at the switch frequency. As the '1508 
applies power. albeit a tiny amount. even 
when at a standstill, the engine would sing 
even when standing at a station. To apply 
the technique while avoiding obtrusive 
noise. excessive component count and 
disturbance and s/c and o/c detectors, is 
tricky. I have not solved this stumbling 
block as yet. 

To summarise the needs and changes 

This may also he due lo demagnetisation effects, 

especially if rani have ever made the mistake of 
dismantling the engine (motor) itself. 

which should be implemented in a next 
design: (I) The ole sense will he of an 
independant type. as is a s/c in the 1508. so 
that (2) one can use voltage regulation for 
frequencies above about 0. I Hz and current 
regulation below this point. (This constrains 
the gain and configuration of the feedback 
loop in order to guarantee stability - for 
example. the drive must not permit the load 
impedance to affect gain of the final stage. 
as does the 1508 where it does not 

matter.**) 
(3) The power delivery mechanism should 

he switchmode, with a frequency and duty 
cycle optimised for overcoming friction yet 

minimising noise. The circuit must apply 
pulses with a rate comparable to the 

armature time constant in order to exercise 
maximum force momentarily to overcome 
static friction. }et he fast enough to give 
smooth travel at low speed and hopefully he 

inaudible. It must also reslxmd to input 
changes faster than the actual inertia of the 
train permits it to respond. and also deliver 
a current which it is practially possible to 
average out faster than the train can 

respond. The latter condition is necessary in 

order to maintain apparently slothful 
response in the actual model, despite real 
world effects like dirty contacts, which are 
instantaneous. 

- 'Has is the limitation of effectiveness of the 

modification suggested earlier. Any tighter regulation 

of train roliage al higher frequencies (than the circuit 
offers gives rise to oscillation when laud impedance 
rises, disabling the o e indicator totally. Reduction of 
du' RC557's 3k4 emitter resistor would tighten die 

regulation. smoothing response further. but permitting 
instability for large load impedance. Curing dun hr 
reducing harp gaup bandwidth elsewhere ele'leats the 

martin impulse. Ihat resistor 1uly he selected Ill -UM 

range) to give hest train response for slabilnv. 

REDESIGNED AND 
IMPROVED SK -10 

LIFETIME GUARANTEE. 

New Body Material (ca- 
pacitance 3.5pF rail to 
rail) 
Numbered contacts 
(840 contact points) 
Current capacity 4 amps 
Resistance 2.5 contact 
to contact 
All component sizes 
20-26 AWG 
Also available: - SK -50 Half board 
(430 contacts) - SK -20 Miniboard (80 
contacts) 

Lifetime guarantee 

"We will replace, free of charge, 
any E & L Breadboarding socket 
which fails to meet specifications or 
which breaks down in the course of 
normal usage." 

Available throughout Australia from: 

VIC: 
SA: 
WA: 
OLD: 
NSW: 

Stewart Electronics (03) 543 3733 
Graphic Electronics (08) 42 6655 
Reserve Electronics (09) 328 9755 
Fred Hoe & Sons (07) 277 4311 
E.D.S.(02)438 2500 
MACELEC (042) 29 1455 
D.G.E. (049) 69 1625 

ELECTRONIC 
DEVELOPMENT SALES 
PTY LIMITED 

92 Chandos Street, St Leonards 
NSW Box 217 St Leonards 2065 

Tel: (02) 438 2500 
Tlx: AA 25963 
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=- DISC DRIVES 

M4853 

. 
AI IL 
MITSUBISHI 

SLIM -LINE 5.25" 

Q 
O DOUBLE SIDED $378.45 DOUBLE DENSITY 

80 TRACKS PER SIDE 
O 1.0M BYTES UNFORMATTED 

MAGRATHS PRODUCT OF THE MONTH 

DIGITAL MULTIMETER I 

0.1% and 025% Basic DCV Accuracy 
Overload Protected on All Ranges 

2,000 and 200 Hour Battery Life 
Current Ranges to 10Amps 
Hi -Lo Volt Resistance Tests 

Rugged construction ¢ i 26 Ranges 
3i/Digits 
Low Cost 

44.11'Y r+,. ONLY 

STEREO SYNTHESIZER 
FOR VCR'S AND TUNERS 

Synthesize realistic stereo from virtually any 
monophonic source by simply connecting this 
unit between the source and your stereo amplifier. 

h. 

Quality Phillips MN3001 
(not second source dropout). 
Selection of either source via front panel switc 
Normal or stereo sound selection. 
Provision for 2 different signal sources. 
Complete kit includes all hardwear, cables etc. 
even solder. 

K5810 
s55.00 

KITS( 

SOUNBENDER 
RADIO MIICROPHONE 
ELECTRONK IGNITION 

MICROBEE EPROM PROGRAMMER 552.96 
MUSICOLOUR IV 591.39 
NEGATIVE ION GENERATOR 53928 

526.39 

5620 
531.88 

KIT SUPPORT FOR THE MICROBEE 
EPROM PROGRAMMER 
Versatile, low cost and easy to build. Plugs straight 
into the mlcrobee 1/0 port Suitable for 2716, 2732, 
2532.2732A and 2764 Eproms. Bum your games 
programmes and eliminate cassette loading time. 
KIT FEATURES Sockets for all other IC's 1 x 2716 
supplied -get started straight away. Front Panel and 
Mains (SEC approved transformer 28 pin and 16 pin 
wire wrap sockets to flush mount personality plugs (2 
included)and ZIP' socket (included) DB 15 Plug. 
Complete to last nut and bolt. 

K9668 $ 5 5.00 

1 r 
RADIOTELETYPE DECODER 

Display RT1Y encoded messageson your video 
Monitor. Receive up to date weather information. 
International News before the Papers, all sorts of 
coded military info. Simple circuit uses PLL . 

techniques Single PCB Construction. Kit includes 
DB 15 Plug and backshell for connection to 
microbee. Shielded pretinned PCB. 

Great K9733 . 

$1(x.50 
value: olks. 

MICROBEE LIGHT PEN 
AT LAST- a light pen for the Bee. This pen works In the low -resolution 

graphics mode and connects directly to the IR) port 
Complete kit including DB 15 2m CORD 
Fully documented with software example. 

1 
FAX -DECODER 
This project allow you to decode the 
signals of shortwave stations, 
Uansmrtting radio facsimile weather 
maps, satellite pictures etc and then 
reproduce them on your dot-matrw 
punter. 

Complete kits of parts includes 
DB 15 Ribbon Cable 
SOFTWARE LJSTING 

524.50 
K9733 

ETI SERIES 
REGULATOR 
DESIGN 

1111111 

m 
Gtl(Uelrrrllld; 

1 l,u 
TC48/ 

TC64-IC 
TEST CLIPS 
14 PIN >700 
i6PlN 57 34 
16PIN1 FI 51780 
18PIN 51543 
20PIN 51768 

l22PIN 61965 
24 PIN 520 33 
28 pm 622 44 
40 PIN 529 85 \ PIN 543 52 

0.40Volts @ 5 Amps -that's 200 Watts 
Current limiting 0.5 Amps variable 
Specifications Second to None 
Free from the hum and noise sometimes 
associated with other techniques. 

A PROFESSIONAL SUPPLY 
400111 Mrs 

, PowER 
11 SuvP ooEs 

5139 °° 
I 

SUPER AS 
BARGAINS AT 

íNA(ilUTNS 
..-ir.7Rr:" 

L .aIU'« 

-_ 

K3325 

5175.°° 

PROVIDES DIRECT 
PERSONAL CONTACT 

WITH YOUR BEEI 

K9649 $ 19 95 

MULTIPROM INTERFACE 
FOR THE MICROBEE 

44K OF PROGRAM STORAGE FULLY SOFTWARE 
SELECTABLE SUFI'S BOTH IC AND PLUS MACHINES 

8 OUTPUTS FOR CONTROL APPUCATIONS' 

A sensational new kn for the MICROBEE, requires no 
modification Lathe computer except for the fining of a 50 pin 
expansion socket Thlsiproject is easy to build and will allow 
you to store and software select'up to 4415 of eprom storage - 
acts like a mini disk drive system with the speed of RAM. 
Extra unhs maybe added to further increasestorage. 

Full set of IC sockets 
Double sided. plated through board 
Assembled connection lead to Microbee K9673 
Fully documented 
Cassette monitor included $99,50 
(plus sourcefile). 

THE MICROBEE KIT OF 1983 

1 

í YOUR GAMES WILL NEVER BE THE SAME 

laS synthesizer that is easy to build and easy to 
use.i connects to any 

COMPUMUSE 

computer with a Centronics -style parallel 
port and. provides 

A Computer music 

,sic over a five octave range and a wide 
vanety of sound ts. 

EXPERIMENTAL KIT -PCB, 
COMPONENTS 
& SOFTWARE 

Bosch thqitlmEr 
a hilly programmable Digital Computer Clock 
with 4 independently switched power outlet, 

Time. Day of week. Calculator -type key entry for 
programme setting. 4 Independently switched power outlets. 

Equipped with a programmable computer which 
can switch four power outlets independently to control most 

appliances up to 10 amps. The computer is programmed via a calculator 
type key entry facility to perform up to 20 daily or weekly switching functions. 

Ideal for both home and industry, the Bosch Digitimer DT20 1 can be used for: 
Security Lighting. Air Conditioners and 
Shop Window Lighting. Heaters. 
Radio Hi -Fi. Most Kitchen Appliances. 
Electric Blankets. 

586.25 

MAGRATHS ELECTRONICS Phone or Mail. 
55 A'BECKETT STREET, MELBOURNE, 3000 
Tele (03) 347 1122, Telex ÁA31001 oormcorb 
Prices subject to change without notice. 

- Mad or phone orders add $2.00 up to I ky pack post 
Spri ial rates lui heavy dents on request 



iits2222y e#221m4sP waif maqmpriii/s 
-Books & Magazines. 

COLOUR COMPUTER NEWS COLOUR COMPUTER NEWS 

SYSTEM 68 - APPLICATIONS 68 MICRO JOURNAL 
I. MICRO 8O. APPLE ORCHARD CREATIVE COMPUTING 

AUSTRALIAN PE RSOÑAL COMPUTER 

WE ALSO HAVE A RANGE OF OTHER MAGAZINES 
IN STOCK! 

FAIRCHILD 
Bipolar Memory Databook 

58.00 
CMOS Databook 59.00 
A Linear Databook 512.50 
MOS Memory Databook 58.00 

MOTOROLA 
CMOS Databook 
Schottky TTL Databook 

IPHIUPS 
Building Mph Speaker Systems 

I Semiconductors PI 2 

Semiconductors. Pt 3 
General Catalogue 81 82 

I DATA BOOKS 
TEXAS INSTRUMENTS 
Software Design for Micro Processors 
1981 Supplement - TTL Data 

Linear Control Circuits 
Interface Circuits 
MOS Memory 
Bipolar Microcomputer Components 

I TTL Data Book 
Understanding Solid State Electronics 
Understanding Computer Science 
Understanding Commoner ations Systems 
Understanding Optromcs 
Beginners Basic 11.99 4A 

II NATIONAL SEMICONDUCTOR 
Audio Radio Handbook 

IAdvanced Bipolar Logic 
Linear Applications Handbook 
Transistor Data Book 
Voltage Regulator Handbook 
Memory Data Book 
Series 80 Board Level Computer 
Hybrid Products Databook 
Logic Data Book 
MM 54HC 74HC MrghSpeed CMOS 
The Reliability Handbook 

;NEW Databook 2Vol 

S9.00 
58.00 

''MULTIMETERS 
BECKMAN R8I53030 
BECKMAN HD 100 
SANWA N50 I 

SANWA N301 
SANWA 460ED 
SANWA EM300 
SANWA CX5051 I 

SAN WA LD510 
SANWAAX303 
SANWA LD530F 
SANWA BX808M 
SANWACP-7D 
SANWA (1.600 
SANWA LD520H 
SANWA BX505 
SANWA/J(505 
SANWA CP7D CASES 
SANWA TB -Z CASES 
SANWA CX505 CASES 
UNIVERSITY MVA50 
UNNOLT DT 1314 
UNIVOLT DT840 
UNIVOLT DT830 
UNIVOLT DT860 
KNSE SK244 
K W TS2000 

i1/4,ARLEC 200H MULT1METER 

/ 

TM 
EXEMPT 

s6.50 
510.00 
510.00 
$10.00 

514.95 
56.25 
53.90 

s16.00 
58.35 
s9.99 

512.50 
57.95 
57.95 

s 7.95 
57.95 

514.95 

5346 3U 

$290 95 
$15755 
$109 25 
$11040 
$105 80 
581.65 
$14490 
566 70 
$26335 
592.00 
$36 80 
543 70 
$240.35 
$69.00 
$10120 
$4 60 
55.75 
$1725 
$46 00 
$41 40 
$65.67 
$115.00 
5125 10 

$27.03 
5158.70 
$18.63 

POWER 
TRANSISTORS 

1.614502 
16.1802 
BUXf30 
150126 
BDV65B 
BDV64B 
MJ2955 
M115003 
M115004 

;N3055 

PNP- 100 Volt-30 Amp 
NM- I00 Volt- 30 Amp 
NPN - 400 Volt- 10 Amp 
NPN-750 Volt -3 Amp 
NPN -100 Voh - 10 Amp 
PNP-100 Volt -l0 Amp 
PNP-60 Volt- 115 Watt 
NPN -140 Volt -20 Amp 
PNP- 140 Volt -20 Amp 
NPN-60 Volt -15 Amp 

$435 
$5.85 
$4.63 
$2.49 
$3.11 
53.11 
$1.62 
$5.10 
55.10 
$1.12 

s6.50 
s6.50 

518.00 
57.50 
s8.00 
s7.00 
56.00 
s9.00 
s9.00 
52.50 

s 16.00 
s 14.00 

CENTRONICS INTERFACE 
FOR THE MICROBEE 

A sanpte lot to bold -takes about 20 minutes K9671 1(I 
)1>>, 

save on the cost of a bolt interface 1 I 
and save the cost of a send printer. 520.95 J 

TTY TYPE INTERFACE FOR 
THE MICROBEE . K9672 
Teleprinters are cheap, so is Nis kit, If you've 

'17'50 got an old telepnnler, this is fo you 

SEMI -CONDUCTOR SPECIALS 
$3.68 

568A21 1.5MF4 PIA - 
56800P CPU - 553 5 

56821 P I MHz PIA --52.88 

POWER UP- AMUST FOR 
YOUR COMPUTER SYSTEM 
This great new Project from EA is the answer to a 
Maiden's Prayer. 
What Does It Do? 
A single 240V mains plug and lead feeds one 
unswitched master 240V outlet plus 4 switched 240V 
outlets. With say, a hi-fi system, plug your main 
equipment item (e.g. amp.) into the master outlet and 
whenever you "switch on" your amp. -presto -mains 
power is applied to the other 4 outlets, i.e. simply 
"turning on" your amp. turns on your tape cassette, 
tuner, turntable, graphic equaliser without mains 
spikes, plops, etc. 

Just the shot for your computer system. 

K6000 
539.50 

SUPER SPECIALS 
3 Pin Din Plugs Only 12 cents each 
3 mm T13/4 Red LEDs Only 8 cents each 

INTER -VIDEO 
VP -5030 VIDEO ENHANCER $74.64 

HEADPHONES - 
RUGGED, LIGHTWEIGHT 

SENNHEISER QUALITY 

HD40 Dynamic 20 Hz -I BKMz $25.03 
HD410 Dynamic 20 Hz- I BKHz $36.1 1 

MD 414 Dynamk 20 Hz- I BKHz $65.67 
MD425 Dynamk 18 H6-20KHx / 580.49 

CMORE KITS 
K5001 ET1-Sexes 5000Pre-am .Kt - $275.00 
K5005 Ell- Series 5000 Mosfet Power Amp. $319.00 

SPHERE CCT-100 TERMINAL 
AS REVIEWED IN EA JULY '83 
SPECIFICATIONS 
COMMONIGATION Code 

Baud rate: 
128ASC I I characters 
75. 110. 150 300.600. 
1200, 1800.2400.4800, 
9600. 19200 

Party odd. even, mark space 
Operating Mode full duplex hall duple or 

block mode 
Interface E IA RS232C or 20M 

Current Loop 
EMULATION L AR SIEGLERADM3A. HIAZELTINE 

1500. ADDS VIEWPOINT 
SCREEN Display format. 24 lines 80 characters 
PRESENTATION Displeyunc 12 -inch. non -glare CRT 

Character type: 7a 9 dot mauls 
Character set 96ASC I I characters. 

15 graphic symbols. 
32 control character 
symbols 

5 screen blink. underline. blank. 
attributes revere. dual intense), 
Cursor type selectable stow, fast banking 

or steady cursor, block, 
underline or invisible cursor 

PUJS MANY MORE FEATURES! 

ONLY 5102925 

WILDCARDS MAGAZINE 
VOL. 1 

100 pages of application notes and tips for the 

Microbee Personal Computer. 

ALL PRICES INCLUDE SALES TAX 
MICROBEE 

CENTRONICS CONNECTORS SOFTWARE 
MAGRATHS 
THE RIGHT CONNECTION CENTRONICS FLAT CABLE ON CASSETTE 
(AMPHENOL) CONNECTORS 'D' CONNECTORS Merlin $28.75 

SOLDER TYPE 'D CONNECTORS 
9BN PLUG 

FLAT CABLE TYPE 9PIN SOCKET 
51047 
$690 

Disassembler $17.25 

25 PIN PLUGS $2 13 24 WAY PLUGS $3.65 15 PIN PLUG $7 84 Duo One (Poker & Casino) $1725 

25 PIN SOCKETS 5282 24 WAY SOCKETS $537 ISBN SOCKET 5934 Psychotec 16 $1725 
9 PIN PLUGS $1 98 36 WAY PLUGS $7.98 25 PIN PLUG 51051 Cheapie 
9 PIN SOCKETS $2 97 36 WAY SOCKETS $798 25 PIN SOCKET 51171 

15 PIN PLUGS $2 32 50 WAY PLUGS $874 37 PIN PLUG $15.53 (Hangman & Battleships) $1725 
15 PIN SOCKETS 54 12 50 WAY SOCKETS 5966 37 PIN SOCKET 517 fib 

GREAT BUYS ON 
COMPUTER PRODUCTS 

BMC-BX 80 -Dot Matrix Punter 5460.00 

WAG-BM-12EG 18MHz 12" 

Monrtoi, Green 5195.50 

BMC-BM-I2EY 18 MHx 12- 

Montor,Yellow $225.00 

BMC- BM -12A 15 MHz I2- Mon nor, 

Green $173.56 

BMC-PÁ900 Swivel E Ta Base $28.75 

Cicada 300 Data Modem (Telecom 
approved) 

Mtsubrshi M2896-638- DSDD Disk 

Orive 

Mitsubishi M4854 -5 V! DSDD Disk 
Dine 

$212.75 

$588.80 

$442.75 

ZERO INSERTION 
SOCKETS FORCE 

I6 FIN $1083 2851r1514.49 
24 PIN $1006 40 FIN 517.83 

T.I. PERSONAL HOME 
COMPUTER TI -99/4A 
Call us forthe best _ - reY- 

4 i 

tarn - r w 
priceintown! 

_ » . 

You can buy just a 
video game - or you 
can get a full colour 
Home Computer 

1, w ..-,.1--w If ./ : 

Typewriter Keyboard 
16K bytes RAM 
Expandable to 52K bytes RAM 
Easy to follow instructions 
Extensive range of programmes 
Educational 
Add-on expandability 

MC Mi1G 6133 LR 



Siemen's and Optron 

LED'S, PHOTOTRANSISTORS & 
DIODES 
HI -Power IR LED 

LD271A $0.75 (A) 
Super -Power IR LED 

600mw Peak OP290 .$2.25 (A) 
Narrow Beam 6° IR LED 

SFH400 $3.35 (A) 
Submin IR LED LD261 $1.00 (C) 
Phototransistor BP103 $1.10 (A) 
Submin Phototransistor 

BPX81 $1.65 (C) 
IR Photodiode Flat Pack 

BP104 $2.35(F) 
Photodiode VIS + IR 

with lens OP903 $9.85 (D) 
Luxmeter Photodiode 

BPW21 $12.75 (B) 
4 Quad Photodiode for optical 

trackers SFH2O4 $25.50 (E) 
DISPLAYS 

4 digit + driver 
DL1416 $36.00 (M) 
4 digit Ige. + driver 
DL2416 $45.00 (M) 

Mail Order,.. Promork Distributor/... Mail Order 

Your First Choice for High Technology Electronic Components 
(Founded 1976) 

COMPUTER GRADE is 

ELECTROLYTICS ' 

Metal can top screw terminals, High 
Current includes clamp and screws. 
Made by Siemens and Marcon. 
10,000/16V..$ 5.75 
47,000/16V. $13.25 
100,000/16V $18.50 
10,000/25V..$ 6.60 
22,000/25V. $11.25 
33,000/25V..$13.50 
47,000/25V..$17.50 

3,300/40V ....$ 5.50 
4,700/40V ....$ 6.45 
10,000/40V..$ 8.85 
15,000/40V . $12.25 
22,000/40V. $14.25 
47,000/40V . $25.50 
22,000/50V..$13.50 

4,700/63V ....$ 6.50 
10,000/63V.$12.25 
10,000/100V $18.50 
880/350V $15.85 
3,1Ó0/450V $75.85 

TELEDYNE I.C.'S. 
314 digit LCD DVM IC 

TSC 7106 $16.50 
317 digit LED DVM IC 

TSC7107 $16.50 
12 bit CMOS A/D for uP 

TSC7109 $19.50 
451 digit CMOS DVM IC 

TSC7135 $22.50 
4 digit LCD driver TSC7211 $10.50 
4 digit LED driver TSC700 $ 8.65 

Superlow power 3'4 digit 
LCD DVM TSC7126 $19.50 

Dual power MOSFET driver 
TSC450 $ 4.95 

15 bit CMOS A/D TSC800 $35.50 
Ultra linear VCO TSC9400 $ 6.45 
Stable VRef 1.22V 

TSC9491 $ 2.45 
Super stable VRef 5V 

TSC9495 $ 7.70 

OPTO ELECTRONICS 
7 SEGMENT HI -BRIGHTNESS 

13.5 MM 
Red common anode 

HD1131R $1.70(0) 
Red common cathode 

H01133R $1.70(0) 
Green common anode 

HD1131G $2.05(0) 
Green common cathode 

HD1133G $2.05(0) 
OPTOCOUPLERS 
Telecom modem type 

SFH601 $2.30 (J 
Gen. purpose 4N25 $0.95 (J; 
Gen. purpose 4N26 $0.95 (J) 
Darlington 4N32 $2.15 (J)) 
Darlington 4N33 $1.50 (J 
Darlington 4N35 $1.10 (J) 
DualILD74 $2.75(K) 
Quad ILQ74 $6.35 (I) 
200V collector 

OPI6100 $1.65(J) 
10KV isol OP1110 $4.85 
Triac driver OP13020 $1.95 (J) 
OBJECT SENSORS 
Interruptor OPB813 $3.50 (P 
Reflector OPB708 $3.75 (H; 
Mirror reflector B141 $0.25 (L) 

SUBMIN R. F. CHOKES 
- 

, ALL 
. VALUES 

=I _t= 
=t 

50c _C:11==>_ 

2.2 Microhenry 100 Microhenry 
33 Microhenry 220 Microhenry 
47 Microhenry 330 Microhenry 
10 Microhenry 470 Microhenry 
22 Microhenry 1 Millihenry 
33 Microhenry 3.3 Millihenry 
47 Microhenry 4.7 Millihenry 

SIEMENS MICROPROCESSOR & MEMORY 
HYB4164P2 64K DRAM ... $8.50 SAB8155 RAM + 10 $9.00 
SAB8085 CPU $8.50 SAB8086 CPU $28.50 
SAB8031 CPU $36.00 

PACKAGES 

B C 
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SIEMENS COMPONENTS DATA BOOK 1983 
This fantastic book has 600 pages of data on 
the SIEMENS range of semi -conductors, 
capacitors, ferrites, relays, thermistors, mag- 
neto detectors and all manner of exotic 
devices. 
Really GREAT value at $10.00 (includes 
postage) 

PROTECT YOUR DATA 
WITH THE 

PROMARK PULSE 
PRUNER 

The PROMARK PULSE 
PRUNER is a high energy 
metal oxide varistor and a 
multi -element balanced LC 
line filter which work together 
to clip spikes and hold back 
RF interference. These are a 
must .for computer power In- 
puts - Also great for Hi-Fi's 
to keep out taxi's, CB's, etc., 
from your Wagner & Strauss. 
Rated 240V -4 AMP 

$22.50 

SIEMEN'S T092 
TRANSISTORS 

SPEC/AL! 
All 10c each 

BC547 BC556 
BC548 BC557 
BC549 BC558 
BC550 BC559 



Includes 2 corehalves, bobbin and clamp 

EC35 $2.95 EC52 $5.35 
EC70 $8.45 

SPECTROL TRIMMERS, POTS 
AND DIALS 

1:" rectangular 20 turn cer. met type 
43P 100R, 200R, 500R, 1K, 
2K, 5K, 10K, 20K, 50K, 100K, 
200K, 500K, 1 m all $1.50 

Ve" single turn cer. met type 63P, 50R, 
100R, 500R, 1K, 2K, 5K, 
10K, 20K, 100K, 1M all $0.85 

Precision 10 turn wire -wound 
pottype 534, 500R, 1K, 2K, 
5K, 20K all $10.50 

100K $17.50 

3 digit dial to suit 534. mod 15 $25.50 

é.. 
-,_- 

i 

- 
I.C. SOCKETS¡6Q 

Burndy type DILB pcb mounting tin plated mil. spec. 

8 pin 130 18 pin 280 24 pin 
14 pin 200 20 pin 300 28 pin 
16 pin 250 22 pin 330 40 pin 

360 
400 
600 

SIEMENS MINIATURE PCB RELAYS/ . 
1 AND 2 CHANGE OVER 
Contacts 1 Amp, max voltage 1 20AC, 
plugs in IC socket. 
1 c/o 6V type 6V103 
1 c/o 12V type 12V103 $2.10$2.10 

1 c/o 24V type 24V103 $2.10 
2 c/o 6V type 6V104 
2 c/o 12V type 12V104 $3.25$3.25 

2 c/o 24V type 24V104 $3.25 

E.C. POWER FERRITES 

I 

FUJI POWER RELAY - SPECIAL! 
2 changeover, 10 amps per contact - 240 AC. 

12V type HH62P12V $4.45 24V type HH62P24V $4.45 

SPECIAL IC'S FROM SIEMENS 

Light spot driver 16 LEDS 
UAA170 $3.85 

Light band driver 12 LEDS 
UAA180 $3.85 

3 Tone chime SAB0600 $6.60 
Touch dimmer IC S576A $7.65 
AC motor speed controller 

TLB3101 $5.50 
Long period timer 

SAB0529 $7.00 
Linear magnetic field 

detector SAS231 W.... $7.00 (H) 
Switch -mode driver IC 

TDA4718A $9.95 
8 Chan remote control 

TX SLB 3801 $7.35 
8 Chan RX SLB3802 $9.95 
VHF mixer S042P $4.65 

IGHZ divide by 64 prescaler 
SDA2101 $7.95 

Photo sensitive amp 
TFA1001W $4.85 (H) 

IR photo -preamplifier 
TDA 4050 $4.85 

Metal detector IC 
TCA205A $4.65 

Pot core + bobbin for 
TCA205A $0.85 

14 Watt audio amp 
TDA2030 $5.95 (G) 

AM radio IC mw-sw 
TDA 1046 $8.75 

FM radio control RCVR IC 
S1469 $9.20 

FM IF + demodulator 
TDA1047 $5.60 

SIPMOS N CHANNEL POWER FETS 

BUZ.10-50V/12A $9.25 
BUZ20-100V/12A $9.25 
BUZ30-200V/7A $7.30 
BUZ80-800V/2.6A....$15.50 
BUZ40-500V/2.5A $7.30 

BUZ15-50V/37A $32.50 
BUZ23-100V/10A $12.35 
BUZ24-100V/32A $23.70 
B U Z 84-800 V/5.3A _433.75 
BUZ18-50V/37A $37.95 

SCR'S TO 220 PACK TRIACS 
C1053M 800V 6A $1.32 XD10K70 8A 700V $1.68 
D1046M 700V 10A $1.32 XC10H70 6A 700V $1.44 

SIEMENS LEDS 
We have an enormous range of SIEMENS coloured 
LEDS, red, yellow, green, orange, from 1 mm 
diameter to 3 mm and 5mm types, round, square, 
rectangular, triangular, arrow, pointer, bar graph, 
two-colour, auto -flashing. Too numerous to list here. 
Send large S.A.E. for LED catalogue. 

!SPECIALS! 

5W ZENERS 
5.6V $0.50 
12V $0.50 (Q) 

Hi -Power IR LED 
LD242 (30mW output) $0.85 (D) 

Super Bright Red LED 
CQV51-H (150 mcd) $0.40 (A) 

Qt Little Big Board 
\5 (Includes sockets for all IC's) 

$422.00 
No discount on this item. vG 

Q ES 

TUBULAR SOLID 
TANTALUM CAPS 

MILITARY GRADE 
CSR13 

2.21F/35V $0.50 
3.3µF/35V $0.50 
6.8µF/35V $0.50 
47µF 6V $0.50 
100µ/10V $1.75 

Telecom line lightning 
protector T61-350 (as 
seen on 60 Minutes) 
$8.00 

SOLAR POWER MODULE 
The ARCO solar type M82 is a 
compact 36 cm x 31 cm array 
providing open circuit 20V and 
short circuit 600mA. 
This unit is ideal for 12V battery 
charging for boats, caravans, 
etc. It can also be used for 
powering pumps, radios, electric 
fences, beacons, etc. Made in 
U.S.A. 

Price ... $260.00 
(No discount on this item) 

ALL COMPONENTS OFFERED ARE BRAND NEW, PREMIUM GRADE DEVICES. SALES TAX IS INCLUDED 

FREIGHT CHARGE IS $3.50 PER ORDER. IF YOU REQUIRE DATA AND APPLICATIONS ON ANY ITEM SEND 

A STAMPED SELF-ADDRESSED ENVELOPE. 
D.I.S.C.O.U.N.T.S.... TOTAL ORDER VALUE ... up to $50 NETT; $50 to $100, less 10%; $100 and over, less 15%. 

P.O. BOX 381 CROWS NEST N.S.W. 2065. PHONE (02) 439 6571 

BANKCARD WELCOME (No discount on B/Card Sales) 



&LE ErLM OVRS JN1E U COMPOINENIYM 
118 LONSDALE STREET, MELBOURNE, VIC. 3000. TEL 66235016. 

'MAJOR STOCKISTS OF ALL GENERAL RADIO AND ELECTRONIC COMPONENTS 

KIT SET SPECIALIST 
JOIN THE GOLDRUSH 

ETI 1500 KITSET 

Stac Timer . 

ETI 650 
$135.00 

incl. tax 

Plus $6.00 p&p 

Ll 650 

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

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

PRICE: $193.50 including pre -drilled and punched case, 
or $179.99 including blank case. Plus $10.50 p&p reg. post. 

stac TimB,.. 
... 

0 01 

: 

HOUSE ALARM 
ETI 582 
This complex alarm system is quite easy to 
construct. 
Features: Exit/entry delay: Resets after 
10 min: Has multi -loop circuits: Microwave, 
Infra-red and Ultrasonic devices can be 
added into the circuit. Includes case. Horn 
speaker, accessories and detector units 
available. 

$87.50 INCL. TAX 11 

CAR ALARM 
ETI 330 
A false -alarm proof unit senses current drop 
across car battery. 
Features exit entry delay: Shorts out ignition I r 
coil: Pulses car horn: LEDs indicate when 1 

alarm is armed and when it has been 1 . 
triggered: Easy installation: Complete with A 

rte 

die-cast case. 

$35.50 INCL. TAX 

We stock the largest range of ETI and EA 
Kits in Australia. 

Call in and see our comprehensive 
catalogue. 

This unit has four different programmable 
outputs, clock controlled switch-ons/switch-off 
times. Selected days from the seven or eight 
day cycle can be "skipped". Ideal for operating 
air conditioning, fish tanks, hi-fi systems, tape 
recorders, slide & movie projectors, laboratory 
control, video equipment, etc. 

'PRO' BENCH POWUPPLY 

ETI 142 1=-ER 

S 

0-30 VOLTS; '' 1i 1 0-15 AMPS! .y 
$272.64 plus $10.50 pack & reg. post. 

A phenomenal supply with professional finish and 
professional performance. It features 20 mV regulation 
from zero to full load, 10 mV ripple and noise, voltage and 
current metering on separate meters, overload protection 
and adjustable current limiting. Sturdy metal cabinet with 
silk-screened aluminium front panel supplied. 

LABORATORY POWER SUPPLY 
ETI 163 
0-40 Volts 
0-5 Amps 
$208.47 Plus $10.50 pack & reg. post. 

LED to indicate voltage made operation. 
LED to indicate current made operation. 
Output switch provided to isolate supply output. 
Output terminals isolated from chassis. 
Full output current right up to 4 ov. 
Current switch for setting current limit value. 

EA VIDEO ENHANCER OCT 1983 ELECTRONICS AUSTRALIA 
Sharpens picture detail when copying from one video tape to 
another. Can be used between two VCR's-between video 
camera and VCR-Or between VCR and T.V. This extremely 
popular kit comes complete with case & front panel. Only $39.57 
incl. tax. 



IDEAS FOR EXPERIMENTERS 

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. 

NORMALLY OPEN 
PUSHBUTTON 

0V 

CMOS monostable 
Geoff Nicholls, ETI project 
engineer, designed this circuit 
which was adapted from the 
familiar RS flip-flop by adding 
R and C. 

Two gates, (a) and (b) from 
a 4093 quad Schmitt NAND 
gate, form a useful monostable 
multivibrator. 

On power up, C ensures that 
the mono is in the reset state, 
and is charged up to the rail by 
R. If the pushbutton is operat- 

ed, gate (a) goes high and (b) 
goes low. R then discharges C 
to the switching point when the 
monostable resets, thus charg- 
ing C back up ready for the 
next period. 

The recharging may be sped 
up by adding a diode across R, 
with the cathode to the capac- 
itor side. The timing period, 
with R = 1M and C = 100n, 
was 100 ms. 

Two mode light 
show 

This light show circuit was 
designed by A. Taylor of Glen. 
Forrest, WA. It has two modes - chaser and puller. 

In the first mode, two 
inverters are set up as an 
oscillator with a frequency 
which varies from about 3 Hz to 

1 300Hz (adjustable by VR1). 
i This clocks a 4017 and flashes 
the LEDs in sequence; if set up 
in a line or a circle they appear 
to chase each other. 

In the `pulse' mode a 555 
timer is used to provide an 
output pulse whenever the input 
goes above 0.5 V. The input 
could be an audio signal or an 
output from a solar cell; it could 
be used to respond to other 
flashing lights like this. 

The sensitivity control VR3 
sets the voltage which the input 
must exceed in order to trigger 

I 

the device. VR2 sets the length 
of the output pulse and hence 
sets the number of pulses that 
the circuit can respond to in a 

given period. It cannot trigger 
again until pin 3 has gone low. 
By adjusting this control a 

variety of different effects can 
be obtained. 

Up to 10 LED strings can tie 
used off the 4017. One pin, the 
next highest in the sequence, 

INPUT 

POWER TO 4049 +12 V1 
PIN 1 

IC1 4049 

(e.g: FROM TAPE 
RECORDER OR 

RADIO, etc) 

SENSITIVITY 

RV3 
150k 

o 

must go to reset, unless all 10 

output pins are used, to prevent 
an annoying pause in the 
sequence. 

With a 12 volt supply up to six 

RV2 
2M 

PULSE 
LENGTH 

1 
Swi SPOT 0 V 

a) CHASER b) PULSE 

LEDs (1.6 V drop each) can be 
used per transistor unless two 
strings of LEDs are paralleled, 
each with its own limiting 
resistor, per transistor. 

SET UP FOR FOUR STRINGS OF LEDS 

01-4 BC548 

The 120R resistor limits the 
current to about 20 mA per 
string and therefore two strings 
per BC548 can be used without 
exceeding its ratings. 

ETI December 1983 - 127 



IDEAS FOR EXPERIMENTERS 

Novel position for pilot light 

LED REPLACES THE ADJUSTING 
SCREW 

When V. Starr of Higgins, 
ACT was finishing the ETI 
Dual Power Supply project he 
was trying to decide on the 
best place to put the pilot light 

and came up with this idea. 
The LED was placed into the 

hole used to adjust the needle 
movement, after removing the 
adjusting screw. In my case a 

5 mm LED fitted almost 
perfectly. 

The plastic case on most 
meter movements is easy to 
prise off. You can adjust the 
movement before replacing the 
plastic front and after fitting in 
the appropriate LED. 

Take care in running wires or 
the appropriate dropping resis- 
tor from the LED. 

Mosquito imitator 
Matthew Sorrell of Clarence 
Park SA is 10 years old anc 
designed this circuit whict 
produces a sound like t 
mosquito buzzing. 

For Christmas 1978 I wat 
given the ETI-062 AM tuner 
with which I had a great deal of 
enjoyment. Since then I have 
built other projects from Project 
Electronics on a SK -10 board 
including the Morse Practice 
Set. 

My dad brings home ETI anc 
I have a lot of fun trying out the 
circuits. 

Drilling Scotchcal 
8005 panels 
Scotchcal 8005 panels (black on 
Aluminium) are difficult to drill, 
especially in the case of large 
holes where tearing of the thin 
metal occurs. Burred and torn 
edges often result. 

Ian Johnston of Mt Eliza, 
Victoria has come up with a 
solution. 

Mount the panel material on 
the sheet metal panel surface, 
drill small pilot holes (say Vs") 
wherever holes of any size are 
required. Mark on the back of 
the panel surface the finished 
hole size required. 

Now lay the panel face down 
on a piece of sheet metal cut to 
the same size with two layers of 
plain paper between. 

Keeping the panels exactly 
aligned, run the t/x" drill through 
two holes (near to the edge) and 
bolt the two panels firmly 
together with Ye" bolts. Now drill 
each hole to its correct size 
(preferably using a drill -press) 
with the heel of a G -clamp 
holding the panels firmly down 
to the drilling table. 

Place the clamp as close as 
possible to the drill. Move the 
panel, and re -clamp for each 
hole. Neat, clean holes will 
result. It is best to drill into a 
piece of scrap metal plate placed 
under the work. 

When drilling is finished the 
extra plate can be used for a 
'false front', which many 
instrument panels require 
anyway. 

Vs" ALIGNING BOLT 
x 

DRILL 

CLAMP 

Vé PILOT HOLES (DRILLED TO PROPER SIZE 

FROM REAR SURFACE OF FRONT PANEL) 

i 
t t \ 1 

fi 
DRILL TABLE 

FRONT PANEL 

t t l 
O SHEETS OF 

PLAIN PAPER 

SCRAP METAL 
ANVIL 

METAL PANEL FOR 
'FALSE FRONT' 

SCOTCHCAL 

100n 

+12 V 

8 
MM5369 

60 H 

+12 V 

16 4518 

10M 

-"./VV-r 

*-1O1-- 

o 

27p xi 27p 

X1 3.58 MHz 

9 

+12 

12k 

VDD 

E 

CL 
02 

(a) 

W 
an 

,q W 
o ¢ 

(b) 

J " 

U > 

04 

W 
¢ 

11 113 15 

2 x 1N914 10 Hz 

8 7 

1Mz 12k 

6 

2k 2 

+12 V 

1 
12k 

COUNT 
°RESET BC548 

1 kHz clock generator 
Geoff Nicholls, ETI project 
engineer, designed this circuit 
which has been used with a 
Microbee to get lap times at 
sporting events. 

The 1 kHz and COUNT/ 
RESET signals were connected 
to CLK and CTS of the serial 
port, and the port supplied the 

+12 V to the circuit. 
I initially wrote the timing 

program in BASIC, which was 
able to poll the serial port fast 
enough to work alright. How- 
ever, the latest program is, in 
machine code and takes advan- 
tage of the Z80 PIO's control 
mode interrupt feature. 

+12 V 

1k 

1 Hz 

BC548 

1+12 V 

COUNT/RESET 

0V 

The COUNT/RESET switch 
resets the last decade divider, 
so the overall timing is accurate 
to within 0.1 second of switch- 
ing to COUNT. The other half 
of the dual decade divider is 
set up to divide by six by reset- 
ting the counter to zero when 
Q2 and 03 are high. 
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ELECTRONIC 

HOBBYIST! 

Do You Live In ... 

. Ringwood 

Lilydale 

Boronla 

Wantirna 

Bayswater 

Croydon 

Mooroolbark 

etc ... 

we can supply your components 
at city prices 

Ian J. Truscott 
Electronics - 

Cnr Eastfield & Bayswater Roads, 

South Croydon. Vic: 

Telephone 1031723-3860 

THE PUbLISHERS OF 
ELECTRONICS TODAY INTERNATIONAL 

Efl 

CIRCUITS 

No4 
Sys' 

contains a wide range of circuits. ideas and 
data for the electronics enthusiast, arranged 
in 15 categories, including: Alarms. Audio. 
Computers. Games, Triggering & Switching, 
Techniques. RF and Test & Measurement. 

$2.95 
Available from newsagents, selected electronic 
suppliers or direct from ETI Magazine. 
P.O. Box 227. Waterloo N W 2017. Please 
add $1.00 for post and handling if buying 
by mail. 

° Engineered 
With Vision 

Built. With. Care 

POWER -SONIC, a leading 
manufacturer of rechargeable 
batteries, offers. a complete 
line of both, sealed lead -acid 
and mickel-cadmium batteries, 
engineered to meet the tough-. 
est specifications. State -of- 
the -art design, meticulous 
quality ' control and time- 
proven performance are the 

° reasons why engineers are 
specifying POWER -SONIC bat- 
teries: competitive prices and 
an outstanding track record 
for product reliability and on - 
time delivery _have convinced 
buyers. For more information 
or a copy of our .catalog, 
contact: 

POWER, - - SONIC 
'EALED RECHARGEABLE BATTERIES 

100-102 Buckingham Street, 
Surry Hills, 2010, 
P.O. Box 171, Darlinghurst, NSW 2010. 
Ph: (02) 699 2722, 699 2521. 

Electromark are pleased to present 
the third generation of I.L.P. 
Modular Amplifiers. 

This new range of Bipolar and 
Mosfet Modules offers optimum 
convenience and flexibility to the 
constructor and manufacturer. 

A choice of Bipolar Amps from 15 
watts to 180 watts (4 or 8 ohms) or 
Mosfet Amps of 60 and 120 watts 
(4 or 8 ohms) or 180 watts into 4 
ohms are available. 
Matching these amplifiers are the 
range of 19 types of pre -amp or 
mixer modules in the well known 
I.L.P. compact plug-in case. 

*New to the range are the 
HY-6060 Stero 30 watt amplifiers 
and the C1515 Stero Car booster 
amps. 

*Electromark also stock the whole 
range of I.L.P. Toridal transformers. 
(240 V Primaries) 

ELECTROMARK 
Pty. Ltd. 

Write for information on any of 
these products to: 

Electromark Pty. Ltd., 
43 Anderson Road, 
(P.O. Box 184) 
Mortdale. NSW 2223 



IDEAS FOR EXPERIMENTERS 

HEAT SENSOR 

BZX79 
CfiY2 

GSR monitor 
modification 
John Russell of Whyalla SA has 
modified the GSR monitor 
project, ETI-546, so that it can 
be used as a heat sensor. It 
detects very small changes in 
temperature. 

The circuit diagram illustrates 
the input section of the GSR 
monitor with the necessary 
modification shown dotted in. It 
can be mounted in a probe or in 
situ with the GSR monitor. 

C18 
1Oy 

Dv 
ORIGINAL CIRCUR 

MODIFICATIONS TO 
ORIGINAL CIRCUIT. 

A 

Ott 

I R49 
(1M 
t -J 

Swill 
PERIMETER 
ALARM 
SWITCH 

TO AUX. 
BOARD. 

C22 
1Oy 

o 

ETI-582 House 
alarm 
modification 
This goes way back to one of 
the early projects. Lloyd Davies 
of Paddington NSW had a few 
problems when constructing the 
house alarm project, ETI-582, 
published in ETI July 1977. 

I found that the unit was 
extremely unreliable when 
switching the perimeter/internal 
switches on and off, this action 
alone being sufficient to cause 
the alarm to trigger. The fault 
lies in the way the flip-flop 
IC3/3 and 4 is reset. The reset 
of this flip-flop depends on the 
alarm actually being triggered 
and the alarm sounding. This 
resets the flip-flop via pin 13. 

Normal opening of the 
delayed entry door and turning 
the perimeter switch off will 
not reset the flip-flop. As a 
result, when the perimeter 

Pet 
SECURITY 
CHECK 

A16 T 
O 0 

!AVIS 
I R26 4M7 

ALARM 
ON OFF I f 

(ALARM 

-CUT HERE 
+12 V 

switch is again turned on the 
alarm will sound because the 
circuit of R38 and CI8 is at 1 

rather than 0. 
This fault was corrected by 

the addition of a reset facility 
from All and a diode (see the 
modified circuit). 

Another problem arose 
because the time delay of 30 
seconds on leaving the house is 
taken from the time the 
security button is depressed. 
This is not a serious difficulty, 
but could cause erratic oper- 
ation and I decided to use a 
double -pole switch for SW2; 
this caused the time delay to 
start when the perimeter switch 
is turned on. The 1k resistor 
was added to discharge the 
delay circuit of R26 and C16, 
allowing the house to be 
entered and exited in quick 
succession. 

I also found the use of NiCd 
batteries and a constant current 
charger to be very useful. 

C'MON, ALL YOU 
EXPERIMENTERS! 

Yóu'Il have to do better than 
the last lot of entries - we 
couldn't find a decent idea 
worthy of the prize. It's holi- 
day time, so redouble your 
efforts and get those entries 
in! 

'IDEA OF THE MONTH' CONTEST 

COUPON 

Cut and send to: Scope/Ell 'Idea of the Month' 
Contest, ETI Magazine, P.O. Box 227, Waterloo 
NSW 2017. 

"I agree to the above terms and grant Electronics Today 
International all rights to publish my idea in ETI Magazine 
or other publications produced by it. 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 

. /S- 
r 

ab 

J 

L 

i , 
Scope Panavise 

Multi -Purpose 
,9 Work Centre. 

f 

Scope Laboratones, which manufactures and distnbutes 
soldering irons and accessory tools, is sponsoring this con- 
test with a prize 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 Magazine. Each month, we will be giving away a Scope 
Panavise Multi -Purpose Work Centre, Model 376 300 312, 
comprising a sell -centering head (376), standard base (300) 
and tray base mount (312), all worth about 5901 Selections 
will be made at the sole discretion of the editorial staff of 
ETI Magazine. Apart from the prize, each winner will be 
paid Sto 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 Aus- 
tralia, with the exception of members of the staff of Scope 
Laboratones, The Federal Publishing Company Ply Limited, 
ESN, The Litho Centre and/or associated companies. 

Closing date for each Issue is the last day of the month. 
Entries received within seven days of that date will be 
accepted if postmarked prior to and Including the date of 
the last day of the month. 

The winning entry will be judged by the Editor of ETI 
Magazine, whose decision will be final. No correspondence 
can be entered into regarding the decision. 

The 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 Magazine. 

Contestants must enter their names and addresses 
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. 
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OVER THE COUNTER 
This occasional column introduces readers to those 
people on the other side of the counter in the 
electronics retail business - where you buy your 
equipment and component requirements. It serves to 
'put a face' to the people who own and run the 
businesses you may deal with in the course of your 
job or pursuing your hobby, and to give some 
background on the business itself. 

Sheridan Electronics 
164-166 Redfern St, Redfern NSW 2016 s 

(02)699-6912, 699-5922 

MIKE SHERIDAN is something of an 
institution in the Sydney electronics retail 
scene. He's been in the business now for 13 

years, first as M.S. Components, latterly as 
Sheridan Electronics, and has always been 
located in Redfern; in Regent St until 1976 
then moving to the present location in 
Redfern St, the suburb's 'main drag'. 

If location counts for much, then 
Sheridan Electronics seems well located. 
Many major commercial customers are Apparently, Barry was instrumental in 
nearby - Sydney University, Wormalds stocking a huge range of component data 
Security, various Telecom inner-city books recently. ''If you sell components, 
establishments etc. The store is located a you've got to have data," Barry says. On a 
short block away from Redfern station and 
Redfern post office is less than 100 metres 
further on - very handy for mail order 
customers. Sheridan Electronics has 
'commanded' the locality ever since 
opening. Indeed, á certain multinational 
electronics retail chain opened a branch in 
Redfern Street almost opposite them some 
years ago. but after a year or so of desultory 
trading, they closed up and sought greener 
pastures. 

Sheridan Electronics is a family business; 
Mike and his energetic son Barry, managing 
it between them. You can meet the 
proprietors behind the counter almost any 
day you care to pop in. They pride 
themselves on low prices and a huge range 
of components. 

"Customers tell us we have the widest 
range of components they've ever seen," 
Mike reports. "We keep our prices low, 
always stock a wide range of just about 
every type of component and offer friendly 
personal service." 

It 

- 
rn 

Ws' 

set of floor -to -ceiling shelves about three 
metres wide vou'll find data books from 
major semiconductor manufacturers like 
Fairchild, General Electric. National 
Semiconductor, Motorola and others. 

The Sheridans have never produced a 
catalogue because, as Mike and Barry say, 
"price movements - both up and down - 
make a catalogue obsolete almost as soon as 
you produce it. 

"Also, the cost of a catalogue raises 
prices and we like to keep our prices low." 

Sheridan Electronics' business has greatly 
expanded in the past four years, they say, 
largely as a result of broadening the product 
range offered. Apart from the 
'run-of-the-mill' components, you'll find all 
sorts of power devices. opto -devices, RF 
components and ferrites in the store. They 
also specialise in manufacturers' surplus 
components - and it's possible to pick up 
some top bargains almost any time. Whilst a 

major customer group is the hobbyist, 
industry and government instrumentalities 
represent a significant slice of their sales. 
Current turnover is reported to be around 
the SI million mark. 
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SHOP AROUND 

Newcomers 
We are happy to welcome two 
newcomers to the Sydney elec- 
tronics scene, one in the inner 
city, the other out west. 

If you're looking for ready- 
made printed circuit boards for 
your projects, or if you want 
boards made up from your own 
artwork, then try Better PC 
Boards, 112 Robertson Road, 
Bass Hill 2197. (02)645-1241. 

Sydney's latest electronics re- 
tail outlet is called Geoff Wood 
Electronics, and is located in 
historic downtown Rozelle at 
656A Darling St, just off Vic- 
toria Road, opposite the 105 - 
year -old school and near the 
corner of National Street. What a 
coincidence, G.W. specialises in 
National semiconductors! Pro- 
prietor is the affable Geoff 
Woods, who has been in the trade 
around 30 -odd years (some of 
them very odd!); a familiar face 
behind the counter at a certain 
long-established electrical/elec- 
tronic despatch house and previ- 

ously known on the 600 ohm line 
as 'radio despair'! (Not a broad- 
cast station.) Geoffs knowledge 
of the business and his contacts 
are legion. His semiconductor in- 
ventory has to be seen to be 
believed. 

Meanwhile, Avtek now has a 
second store, located in Sydney's 
south-western suburbs. If 
Avtek's York St store could be 
described as 'adequate', the En- 
field store is positively palatial! 
It's located at 172 Liverpool Rd, 
Enfield, and is open Sundays. 
Check your requirements by 
'phone on (02)745-2122. 

ETI-1502 
psychrometer 
Be your own weatherman! This 
project will likely be stocked as a 
kit by Jaycar in Sydney and 
Rod Irving Electronics in 
Melbourne, for starters. You 
might also try Altronics in 
Perth and All Electronic Com- 
ponents in Melbourne. 

Components for the project 

DIGITAL MULTIMETERS 
THAT MEASURE CAPACITORS 

Ranging in size from 650 Watts with single 
or multiple outputs. 

Prices start from $85.00 

t1 
S100 COMPUTER PRODUCTS 

1 64k static Ram Boards, 150ns Chip 
1 access time, 32 x 2k windows switch 

N t' -EKES / selectable anywhere in 64k. 
$420.00 + Tax. 
512k Disc emulator expandable to 4 

megabytes, Includes software + print 
spooler. Battery back-up available. 
51299.00 + Tax. 
Ir0 Board 8 Serial & 2 x 8 bit parallel 
ports. Real time clock. Battery back up. 8 

level interrupt controller 5564.00 + Tax. 
6 Mhz Single Board computer. 128k Bank 
select memory. WD2793 Disc controller. 
Suitable as bus master for multiuser 
systems. $845.00 CP/M 3.0 & Turbo -Dos 

MODEL 7601 7605 7901 7905 available (extra) 
Test measure Transistor Capacitors CP/M & MPAM Software Utilities. 8" ss/sd 
D C volt toory-tDom/ tOONv-t000v IBM format 529.50. 
Bask Accuracy .1% .5% .1% .5% cp/m & mprm are trade marks of 
AC von 100ry-750V 1001,v -750V Digital Research Inc. 
Base Accuracy .5% 1% .5% 1% 9 
DCCurrent 
B e Accuracy .5% 5% .5% 5% LAMRON PTY. LTD. 
AC Current 11A -10A 1µA -10A 
Base Accuracy .5% .5% .5% .5% P.O. Box 438, 20 Stamford Ave., 
Resistance .1-20Meg t.20Meq Ryde, N.S.W. 2112 Ermington, 2115 
Base Accuracy .2% .5% 2% .5% 85-2599, 85-6228 Tlx. AA71551 Lamron. 
Hte(n 1001 0.1000 er r BANKCARD Capacitance II 1 pF-206F 
Base Accuracy II .5%-1.5% 
Diode test 1mA 1mA 1mA 1mA Name 
PRICE 112 50 89.50 125.50 101.90 

6 month warranty. Test leads, carry case 
and instruction manual supplied. 

P/P NSW $3.60 VIC 54.50 All others $5.50 

SWITCHING POWER SUPPLIES 
The latest state-of-the-art switching 
technology in twenty five off the shelf 
models, from fan cooled types to open 
frame types. Nine major sizes are available. 

Address 

Card No. 

Expiry dale 

Signature 

should be generally available, 
with the exception of the metal- 
lised film capacitors used. This is 
where we put in a plug for low - 
voltage metallised poly capaci- 
tors. They are high -quality, have 
low self-inductance and are 
packaged with a 5 mm pin spac- 
ing in values right up to lu! They 
are good for all applications from 
bypassing to coupling (dc to 
MHz), timing to ... whatever. 
And they're cheap. Because of 
their small size, you can fit them 
where you can't fit greencaps. 
And they're cheap. 

Wouldn't it be a good idea if 
your favourite electronics store 
stocked them? Low -voltage 
metallised poly capacitors made 
by Wima are distributed by 
Semikron (02)745-4533. The 
same sort of capacitor, with 
5 mm pin spacing, made by Ernst 
Roderstein, are distributed by 
Mayer Kreig (02)684-1900. Val- 
ues from 150n to lu are type 
MKT 1826, values below that are 
type MKT 1817. 

The temperature sensors for 
this project employ copper- 
constantin thermocouple wires 
which can be obtained from 
scientific supply houses - see 
your local 'phone directory (Selby 
Scientific carry it). 

If you want to etch and drill 
your own pc board, positive or 
negative film artwork can be ob- 
tained from 'ETI-1502 Artwork', 
ETI Magazine, P.O. Box 227, 
Waterloo NSW 2017, for the posi- 
tively low price of $2.80, post 
paid. Make sure you request posi- 
tive or negative, according to 
your requirements. 

ETI-1518 deluxe 
video enhancer 
Put the 'punch' back into your 
pictures with our deluxe en- 
hancer. At time of going to press, 
the following firms indicated 
they would be supporting the 
project: Rod Irving Electronics 
in Melbourne and Altronics in 
Perth. Try also All Electronic 
Components in Melbourne. In 
any case, all parts should be av- 
ailable over the counter virtually 
anywhere. 

If you're making your own pc 
board and/or front panel Scotch - 
cal, positive or negative film of 
the artwork is available from us. 
The pc artwork costs $1.20, the 
front panel artwork $3.40, post 
paid. Send your orders to: 'ETI- 

1518 Artwork', ETI Magazine, 
P.O. Box 227, Waterloo NSW 
2017. Make sure you ask for the 
artwork you want (pc board or 
front panel, or both) and specify 
positive or negative film accord- 
ing to what you require. 

ETI-674 Microbee 
joystick 
Bound to be a popular project! We 
understand that kits will be av- 
ailable from Altronics in Perth, 
Jaycar in Sydney (four loca- 
tions), plus Rod Irving and 
Magraths in Melbourne - just 
for starters. Try Avtek in Syd- 
ney, too. They're an Altronics 
agent. With the exception of the 
joystick itself, components are 
generally available. The joy- 
stick, though, will likely be 
stocked by several firms as a 
standard component. 

Making your own pc board and 
want film of the artwork? Just 
send $2.70 in rust -proof money or 
its equivalent to: 'ETI-674 Art- 
work', ETI Magazine, P.O. Box 
227, Waterloo NSW 2017. 

Project 658 RS232 
breakout box 
Every computer . hobbyist 
should have one! Occasions will 
inevitably arise when you need 
to sort out that 'standard' RS232 
interface. All the bits are 'bog 
standard', as they say, available 
virtually anywhere. Most stores 
stock super -bright LEDs these 
days, but the Hewlett-Packard 
types specified are recommend- 
ed. Shop around. 

ETI-750 6 m beam 
Get amongst the long -haul DX 
on 50 MHz or slide on up to 
53.450 MHz for a chat op the FM 
channel - you can do it with this 
beam. Specialist aluminium sup- 
ply houses (i.e: Alcan centres) 
stock the 9.5 mm aluminium 
tube, and some will even cut it to 
length for you. See your local 
'phone directory. Some hardware 
stores stock 9.5 mm aluminium 
tube, too. Wood and screws can be 
purchased from hardware stores. 
If you're into the 'plumber's de- 
light' construction, try Dick 
Smith Electronics for element - 
to -boom clamps (catalogue no. 
D-4652 ). 
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BANKCARD HOLDERS - 
PHONE YOUR ORDERS 

TOLL FREE! 

ALTRONICS 

TOP QUALITY 

XTALS 

Z Y 1000 1.0000 mHz 
O V 1003 1.8432 mHz 

Y 1006 2.0000 mHz 
Y 1010 3.5875 mHz 

JY 1012 4.0000 mHz 

Q 
Y 1015 4.1940 mHz 
Y 1017 5.0000 mHz 
Y 1018 6.0000 mHz 
Y 1019 8.0000 mHz 

, Y 1020 10.0000 mHz 
Y 1025 12.0000 mHz 
Y 1030 16.0000 mHz 

ea. 
Parallel $11.50 
Parallel 9.50 
Parallel 7.50 
Series 3.00 
Parallel 5.00 
Parallel 5.00 
Parallel 5.00 
Series 5.00 
Series 5.00 
Series 5.00 
Series 5.00 
Series 5.00 

10+ 
$10.25 

8.75 
6.75 
2.75 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

'I a 

AUSTWIDE 

W21111'EV 
HEATSINK COMPOUND 

Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink. One tube good 
for up to 30 TO3 package 
semiconductors. 

H 1600...7.5g Pack " $1.20 
New trade pack 

H 1610...150g Pack $7.50 
SAVE UP TO 33% 

NEXT DAY DELIVERY 

VIA 

JETSERVICE 
(CAPITAL CITY & SUBURBAN AREAS) 

VELOSTAT 

Non -static sheeting for storing CMOS IC's, 
LSI's etc. 1000 times better than aluminium 
foil. Will store up to 150 IC's on one 225 x 
150mm sheet. 

H 0500 $3.50 per sheet 

NEW HITACHI F SERIES 
SQUARE SCREEN DUAL BEAM CRO 

SUPERB NEW MODEL V152F DC TO 15 mHz 1Mv/DIV DUAL TRACE 

GIMO aavOMow .K w.. 
7:1 \ t.,. 

- 
( 4,) .,t 

7 t 

< 0. 444t <-'-." 
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CAT 00152 
PRICE ONLY 

$579 
$649 

TAX 
EXEMPT 

TAX 
PAID 

Features * xY Operation * Vertical 
sensitivity 1mv/div. a 10 x Sweeptime 
magnification with 1 -touch operation 

Convenient Ch1 signal DVM output 
z-axis input provided - possible to 

use as CRT display * 0.2us to 0.2s - 
wide sweep range setting Five 
modes of vertical operation * Panel 
layout with colour coding of respective 
functions. 

e1Ie1.n 2H0 na0e. AUTO. NORM TVI.1V1I 
1. py. .op.ce 
TrppHcau,np 

CM1. C142, LINO. E xT 
AC 

TV.rK 
tntrnJ 

TVron .e. cVe 
10..p.r.. :'IVy ':.pn..I 

Et.nI I Po o o. mot. IV vK 4.0..00 

T.Op. senwl...tr 1.0p000cr 
, 

E .vI 1M 

2011 ,0 2 Mete0 50.I 200mV 
2,015MH2 150. B00mV 

AUTO Ion bando... 30 Ni 

Et.n.i s. pp Pu1 
10pr 
n 1 od.n e.00e. 150 . 

o 

5w.0 Pm* M0 . e 1000 mcu]'waLMn 
02. che to02.d.5\ 
19 41O..Md steps 
Un410.,.te0 4ntwo..t conoOl 

stopstortonten 1 2 5 
n.te rl.c. OopOpn.np 

5p1n n.y..1.0. p0n;'' t 7.1 
M. .P t.. 100n1 0.. 1200, dn end 

50K'0.. notc.1.b14ed1 

Amompe c0tpno. 
Wnw1o.n 000.0 1M0 10% I1r01, 

Vol!.,. 05V ISf 
.n . e ... I00120/22pr7E0V t1a. 

50tO6014r,pp0 e0W 
0nnen1.0n. AppO..2751W1.1901HI.E001DImm 
WEO A00100.65EE 

DIL SWITCHES 
GOLD PLATE SELF WIPING CONTACTS 

7 

^T1 
S 3050 EA 10UD 

a way $1.50 $1.35 
S 3060 
8 way $2.00 $1.75 

í7 

. 

Powerful. New 
6000 R P M 
Mini Drill 

for PC 

Work 

Tons of Torque. 
Just the shot for 

PCB work. 
12V DC 
operated 

from external 
Power Pack 

1.2mm 
chuck 

Capacity. 
Supplied c/w 
1mm drill bit. 

T2302 $12.95 

Drill Bits: 
T2320 (0.8mm) ... $1.25 

T2325 (1.0mm) . . . $1.25 

ALTRONICS JIFFY BOXES Incredáble offer! 
Black plastic body with 22 9. aluminium lid and 4 51. screws supplied. Unique hori.rontal PC 

"Snap In" mounts as well as vertical card guides. Ordr your PC Boards presizsd and dispense 
with costly stand offs, screws etc. These utility boxes are used In dozens o1 E.T.I. and E.A. projects. 

Board Width 
Box Dimensions Vertical Horizontal Price this month 

H0101 150x 90x50 90 87 1.90 
H 0102 195x 113x60 
H 0103 130x 68x41 
H 0105 83 x 54 x 28 

106 103 2.90 
62 60 1.80 
50 47 1.20 
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FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 95 
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THE VERY LATEST 
This great new book from ETI is so 'hot 
off the press' that the cover literally 
glows red! 

TOP PROJECTS VOL. 8 
Our 'Top Projects' series have always been very popular with hobbyists, containing as they do 
a collection of the best projects from the past year or so's Issues of ETI Magazine. Here we 
have 25 projects, ranging from the ETI-1501 Negative Ion Generator, to the ETI-499 General 
Purpose 150 W MOSFET Power Amp Module, from the ETI-574 Disco Strobe to the ETI-469 
Percussion Synthesiser, from the ETI-735 UHF TV Converter to the ETI-563 NiCad Fast 
Charger. Also included are the ETI-599 Infrared Remote Control Unit, the ETI-567 Core 
Balance Relay, the ETI-259 Incremental Timer, the ETI-156 100 MHz High Impedance 
Instrument Probe, the ETI-328 LED Oil Temperature Meter for cars, the ETI-257 Universal 
Relay Driver Board, the ETI-492 Sound Bender, the ETI-1503 Intelligent Battery Charger, the 
ETI-729 UHF Masthead Amp & more, & more. 
Top Projects Vol. 81s available at newsagents, selected electronic suppliers or directly, by mail 
order, from ETI Magazine. P.O. Box 227, Waterloo 2017 for $4.95 plus $1 post and handling. 
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speed 
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3% Calibration - amplifiers &time base' 
Unique MIX-MAG one knob control of X1 & X10 
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Wide band communication monitor including 
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High calibration accuracy maintained lorm_t 52 - 
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132V power line range 
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facilities and built to IEC 348 safety standards - FOR FURTHER INFORMATION CALL 'ORWRITE - 
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TO -COMPLEMENT OUR 
COMPREHENSIVE RANGE 
OF OSCILLOSCOPES; BWD 
ALSO MANUFACTURES 
AND DISTRIBUTES THE 
FOLLOWING ITEMS . . . 

* SIGNAL GENERATORS 
POWER SUPPLIES 

* PULSE GENERATORS 
_* SPECTRUM ANALYSER 
* DIGITAL MULTIMETERS 
* FREQUENCY"COUNTERS 
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20 MHz Bandwidth limiter 
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High intensity finely focussed internal graticule 1 

CRT 
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Extremely simple operation 
Universal power Input provides'go-anywheré 

freedom of use 
High performance, nigh quality allow cost 
Manufactured to IEC 348 safety and,íeliability 

standards 
Sales and service around,ihe world 

Designed and manufactured in Australia by 
BWD Instruments Pty. Ltd. 
PO Box 325, Springvalé, Vic 3171 
Miles Street, Mulgrave, Vic. 3170 Australia 
Phone National (03) 561 2888 

International 613-561 2888 
Telex 35115. Cables "OSCOPE" Melbourne 

NSW BRANCH 
10 Euston St., Rydalmere 
N.S.W. 2116 Australia 
Phone: (02) 684 1800 
Telex: AA22523 
Ans. Bk.:-BWDNSW 
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Communications NEWS 
RADIO COMMUNICATIONS 
BILL TABLED 

The Radiocommunications Bill and its associated Bills, 
which will provide modern administrative machinery to 
manage use of the radio frequency spectrum, were intro- 

duced into Parliament on 22 September. 

The Minister tor Communica- 
tions, Mr Michael Duffy, said 
that the legislation would 
replace the outdated Wireless 
Telegraphy Act 1905 and its 
associated Regulations which, 
because of technological 
advances, were now inadequate 
to control use of the spectrum. 

Mr Duffy said that at first sight 
the Radiocommunications Bill 
hardly seemed to concern the 
average person. But the spec- 
trum was a limited natural 
resource and without proper 
control over its use much of the 
business of daily life could not 
run smoothly. 

"Most people make frequent 
use of the spectrum in one way 
or another as many services com- 
monly used are dependent on 
it," Mr Duffy said. 

Mr Duffy said the major intent 

of the legislation was to control 
interference to and between 
radiocommunications services. 

The Bill was made available 
for public comment earlier this 
year. Initial comment received 
was favourable and the Govern- 
ment incorporated many of the 
ideas received into the Bill. This 
was evidence of the Govern- 
ment's general commitment in 
policy -making to consultation 
with interested parties, the 
Minister said. 

Mr Duffy said the associated 
Bills dealt with transitional 
matters and radiocommunica- 
tions licence fees. These licence 
fees were currently set as taxes 
under the Radiocommunica- 
tions Licence Fees Act. The as- 
sociated minor tax Bills would 
replace this Act and have a 

similar legal effect. 

AMATEUR LOG -KEEPING 
OPTIONAL 

The Department of Com- 
munications has announced 

that, following consultations 
with the Wireless Institute of 
Australia, it has agreed to 
ammend requirements for log - 
keeping by amateur radio opera- 
tors. 

A spokesman said that, in 
future, log -keeping would be 
optional with these exceptions; 
every amateur station is re- 
quired to have a log -book in 
which to record distress and 
emergency traffic. In a case of a 

network carrying emergency 

traffic, a log is to be kept by the 
control stations and a log is to be 
kept by an amateur íf requested 
to do so by an officer of the 
Department of Communica- 
tions. 

Club stations are still required 
to maintain a log of all trans- 
missions in accordance with the 
format detailed in paragraph 
6.11 and Appendix 15 of the 
'Amateur Operator's Hand- 
book'. 

The changes were made under 
the provisions of the Wireless 
Telegraphy Regulation 31(1). 

NEW PHILLYSTRAN AGENT 
igh-performance Phillystran 
non-metallic flexible rope is 

now available from Antenna En- 
gineering Australia. 

Used increasingly throughout 
the world for guying radio masts. 
Phillystran is an electrically 
transparent rope that provides 
excellent resistance to severe 

corrosive environments, plus a 

high strength -to -weight ratio. 
It offers the strength of steel 

with the advantages of synthetic 
fibres. 

For further information, con- 
tact \ntenna Engineering Aus- 
tralia, P.O. Box 191, Croydon 
Vic. 3136. (03)728-1777. 

IMARK TAKE SAIKO 
The Saiko SC7000 scanning 
receiver is now imported by 

Imark. The Saiko SC7000 uses a 

Z80 microcomputer chip and is 
ideal for listening to CFA, 
MFB, SES, police, public au- 
thority, ambulance, taxis and 
airport frequencies. 

The scanner covers the VHF 
to -band (60-90 MHz), the VHF 
hi -band (140-180 MHz), the 
UHF band (380-520 MHz) and 
the air band (108-138 MHz). It 
also has 2.5 kHz steps on the 
VHF and air bands and 25 kHz 
channel steps on the UHF band. 

The unit's operator conven- 
ience functions include; scan be- 
tween limits, scan 70 memory 
frequencies, scan any memory 
bank of 10 frequencies, scan 

with the ability to capture, 
monitor and automatically store 
frequencies for later recall and a 

priority channel feature. There 
is also a tape recording facility, a 

digital 24 -hour clock and a 

'memory keep alive' option. 
The Saiko SC7000 boasts 

solid-state design, a double con- 
version superheterodyne receiv- 
er, two monolythic crystal filters 
and a ceramic filter to provide 
excellent receiver sensitivity and 
selectivity. 

The Unit weighs 3.1 kgs and 
measures 270 mm x 90 mm x 

230 mm. For further informa- 
tion, contact Imark Pty Ltd, 167 
Roden Street, West Melbourne 
Vic. 3003. (03)329-5433. 

GROUP TO EXAMINE 
MOBILE LICENSING 

he Australian Electronics 
Industry Association Mobile 

Radio Product Division (AEIA 
MRPD) and the Australian 
Business and Industrial Radio 
Association (ABIRA) have es- 
tablished a joint working party 
to examine the basis of mobile 
radio licensing and structure of 
licence fees. 

This follows the Budget an- 
nouncement to substantially 
raise licence fees for more than 
150 000 Australian users of 
mobile radio. 

Mr Harry Court, Chairman of 

ABIRA said, "We believe that 
there must be ... a balance be- 
tween the requirements of users 
of the radio communications 
spectrum, industry supplying 
these users, and the policies of 
Government regulating the use 
of the radio spectrum. 

''We are very concerned that 
fees have been increased with- 
out addressing this fundamental 
point." 

For further information. con- 
tact Harry Court, Chairman, 
ABIRA, c/- Taxis Combined 
Services (02)331-2124. 
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ProDigel 750 

A full coverage beam 
for the six metre band 

With the 50 MHz end of the six metre band now available to 
Australianiamateurs, a beam to cover the full band is a natural requirement. 

This log -period yagi design does it, and then some! 

AS HAS BEEN long observed, 
long-distance (DX) propagation on the six 
metre amateur band is definitely frequency 
sensitive, particularly with regard to 
ionospheric F -layer modes that take 
advantage of the equatorial F -layer 
'anomolies' sited north and south of the 
geomagnetic equator. Afternoon -type or 
Class I transequatorial propagation being 
the favourite for contacts to the US, Japan 
and other Pacific regions. And the lower the 
frequency, the longer and more frequent 
the openings. Amateurs in countries across 
the `big pond' (Pacific Ocean) are permitted 
to operate over 50-54 MHz whereas; until 
recently, Australian and New Zealand 
amateurs have been permitted to use only 
52-54 MHz. That 2 MHz has caused some 
difficulties. The popular segment of the 
band in the Australasian region is around 
52.000 MHz to 52.500 MHz, whereas, in 
other countries it's around 
50.000-50.300 MHz or so. Most of the local 
area beacons, widely used to indicate 
improving propagation conditions, are 
spread between 51 MHz (ZLIUHF, 
Auckland 51.020 MHz) and 52.500 MHz 
(VK7RNT. Launceston 52.470 MHz and 
ZL2MIiF, Mount Climie 52.510 MHz). 

The most popular antenna on six metres 
is the Yagí, generally of four to six 
elements. These generally have a 
bandwidth of around 5-6%, which gives 
adequate coverage of part of the band if cut 
at an appropriate centre frequency, but 
when narrow bandwidth matching methods 
(like the common gamma match) are used, 
overall bandwidth may drop to 1% - 
500 kHz! A Yagi like this, cut and matched 
for best performance at 52 MHz, does 
poorly at 50 MHz as many frustrated 
operators will attest. 

A better bet is the log -periodic Yagi 
array, or log-yagi as it has been dubbed in 
some quarters. This design is based on the 
ETI-714 VHF Log -Periodic Antenna pub- 
lished in the February 1978 issue of ETI. It 
comprises a three -dipole log -periodic array 
with passive reflector and director elements 
added. It has been cast to cover 45-55 MHz 
and should yield a gain of some 6-7 dB over 
a dipole. Balanced feed is necessary and a 
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BOOM LENGTH - 2000 mm 

- - - DIRECTOR 
2600 mm 

445 mm 
DIPOLE 3 

2700 mm 

325 mm 
1 
I DIPOLE 2 

3240 mm 

390 mm1 
11 ;, DIPOLE 1 

3890 mm 

670 mm 

REFLECTOR 
4050 mm 

Figure 1. Overall construction of the beam. It provides coverage from 45 MHz to 55 MHz and gives 
around 6-7 dB gain. 

simple coax feedline balun is all that's 
necessary for matching. Feedpoint imped- 
ance is in the 60-70 Ohm region and VSWR 
across the band should remain below 1,5:1 
which is quite acceptable, there being 
generally little point in trying to better that. 

Construction 
The beauty of log -periodic designs is that 
they're tolerant of construction variations. 
At these frequencies, tolerances of ±10 mm 
can be accommodated without serious (if 
noticeable) effects on performance. Fig- 
ure 1 shows the overall construction 
dimensions. Each of the dipole halves must 
be insulated so an insulted boom is 
required, along with some convenient 
method of mounting the dipole elements on 
it. There are two basic ways of achieving 
this - using a wooden boom and wooden 
element support brackets; or using a boom 
of high density water pipe of a suitable 
diameter and conventional element -to - 
boom brackets. 

The boom for the model illustrated in 
Figure I is a two metre length of 25 x 50 mm 
(dressed size) wood such as maple, though 
western red cedar is also good. It must be a 
straight -grained and knot -free and suitable 
for outdoor use if sealed with a stain or 
Estapol. Wattle 'Forestwood' or one of the 

Cabot outdoor stains are fine and will 
ensure a long life. 

The elements consist of two halves 
screwed to a wooden support block which is 
affixed to the boom. These blocks are cut 
from a length of 42 x 19 mm (dressed size) 
timber of the same type as used in the 
boom. The element halves are 10 mm 
diameter aluminium tube which is generally 
available from hardware stores or specialist 
aluminium suppliers (look them up in your 
local 'phone book). The measurements for 
element length given in Figure 1 are 
tip -to -tip dimensions. Cut the element 
halves 5 mm shorter than required to leave 
a 10 mm gap in the centre. The reflector 
should be made from a single length, if you 
can possibly do it, otherwise, use two, 
two -metre lengths and bond them 
thoroughly in the centre to get electrical 
contact. (If it has to be 50 mm short, it 
won't hurt all that much). Figures 2 and 3 
show the general assembly details for the 
dipoles. 

The position of each dipole support block 
should be marked out on the boom before 
assembling the dipoles. Drill the two 
bracket -to -boom screw holes in the brackets 
a little oversize so that the elements can be 
lined up parallel and at right angles to the 
boom, for appearance's sake. Note that the 
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42x19mm 
(DRESSED SIZE) TIMBER 

35-40 mm #8 
COUNTERSUNK WOOD SCREWS 
(DRILL PILOT HOLE IN BOOM 8 
CLEARANCE HOLE IN ELEMENT 
SUPPORT) 

8 mm 10 mm DIA. ALUMINIUM TUBE 

I-( -10mm 
o -4-- - c 

10 mm-. 4 mm -4 8 mm 
mm 

400 mm 

Figure 2. Dipole -to -boom bracket using wood construction. 

20-25 mm 
NICKEL -PLATED 
WOOD SCREWS OR 
SELF -TAPPER 

SOLDER 
LUGS 

ELEMENT 
(HALF DIPOLE) 

Figure 3. Element -to -boom mounting using wood construction. Estapol or stain all wooden components 

before assembly. 

ELEMENT 
(HALF DIOPLE) 

ELEMENT 
SUPPORT 

35-40 mm COUNTERSUNK 
WOOD SCREWS 

09. 

ELEMENT 
(HALF DIPOLE) 

DRILL HOLES 
TO SUIT SCREWS 

SOLDER 15-20 mm ELEMENT -TO -BOOM 
LUG CLAMPS 

ELEMENT 
(HALF DIPOLE) 

PLASTIC 
PIPE BOOM 

Figure 4. 'Plumber's delight' assembly using a plastic pipe boom. 

FEEDPOINT 

DIPOLE 2 

DIPOLE 1 

DIPOLE 3 

COAX 

SHORTED STUB 
MATCH (IF REQUIRED) 

COAX (SHIELD ONLY 
CONNECTED) 

-5-10 mm GAP 

BOND SHIELDS 
TOGETHER 

Figure 5. Showing the feedline connections be- Figure 6. Suggested balun and matching 
tween dipoles. and the feedpoint termination. arrangement. 

element -to -element spacings given in 
Figure 1 are dipole centre -to -centre 
dimensions. 

Figure 4 shows 'plumbers delight' 
assembly. Standard element -to -boom 
brackets are used. If you can obtain, or 
modify, element brackets to suit a 50 mm 
booms, do so; but common brackets are 
designed for 20 mm boons. A plastic boom 
will need supporting from the mast to 
prevent considerable droop. Alternatively, 
the boom can be drilled to pass the elements 
which can then be secured with long 
self -tapping screws through the top of the 
boom. Make sure you drill the boom 
reasonably accurately so that the elements 
lie in the same plane. Mainly for the sake of 
appearance. 

The dipoles are cross -connected (Figure 
5) and the feedline is attached to the 
shortest - dipole 3. Use heavy duty (24 x 
0.2 mm) hookup wire for the dipole 
interconnections. Balun details are given in 
Figure 6. Seal the ends of the coax with a 
good sealing compound like Silastic. Tape 
the balun piece to the main line with 
electrician's tape, maintaining a spacing of 
5 mm or so with small chunks of plastic 
placed very 100 mm or so between the two 
coax pieces. Plastic clothes pegs are just 
great for this! Tape the balun to the boom 
adjacent to the feed point or secure it with a 

cable saddle. 
Let the balun section hang down from the 

boom a little, loop the feedline back up and 
either tape it to the boom toward the 
reflector end or secure it with a cable 
saddle. 

I'll leave the boom -to -mast clamping 
arrangements to you as individual 
circumstances will vary. 

A quick VSWR check with the antenna 
mounted with the reflector about a metre or 
so off the ground and pointed skyward 
should tell you all is OK - or not - before 
you hoist your 'baby' to the top of the 
tower. If you want to adjust the VSWR, an 
open -wire line stub, connected at the 
feedpoint, shorted at the opposite end and 
about 1400 mm long to start with can be 
employed. Shorten the stub successively 
until you reduce the VSWR to what you 
want. Tack the stub to the boom, away from 
the feedline. when you've established its 
final length. 

Now call CO DX on 50.110 MHz! 

PARTS LIST - ETI-750 
(all -wood construction) 

2000 mm of 25 x 50 mm (dressed size) timber: 
maple or w.r. cedar. 

2000 mm of 19 x 42 mm (dressed size) timber: 
maple or w.r. cedar. 

16.5 metres total of 10 mm diameter aluminium 
tubing. 

20 x 20 mm or 25 mm nickel -plated wood screws 
or self -tappers. 

10 x 35 mm or 40 mm countersunk wood screws. 
Heavy duty hookup wire (24 x 0.2 mm) 
6 x large solder lugs. 
RG8/U coax, length to suit. 
Boom -to -mast clamp to suit. 
Several cable saddles. 
Electrician's tape. 
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VHF LISTENERS' GUIDE 
Part 3 400-550 MHz 

This last part of our listing covers the ultra -high 
frequency (UHF) region from 400 MHz up to the limit 
where the coverage of most receivers available 
seems to stop. As in Part 2, the National listing 
includes some New Zealand frequencies which may 
be observed under enhanced propagation conditions, 
but reception would probably be limited to the 
Australian eastern seaboard. 

Note also that, where several services are listed on 
the one channel, they are likely to be geographically 
separated. 

A large number of public authorities and 
emergency services have moved or expanded their 
communications to the UHF bands in recent years 
and the crowded taxi channels on VHF have spilled 
over to the UHF. 

The complete list, parts 1, 2 and 3, has been 
compiled from generally publically available material 
and sorted using a computer. We make no claims 
regarding its accuracy or completeness and welcome 
any additions, deletions or corrections readers may 
wish to submit so that a revised edition may be 
compiled and published at a later date. 

In Parts 2 and 3, the amateur 2 m and 70 cm band 
listings in the 'National' section indicate the nationally 
agreed -upon 'band plans' and specific usage will 
vary from area to area. The Radio Amateurs' 
Callbook, published by the Wireless Institute of 
Australia, includes listings of repeater channels in 
.use in various areas and this will give you an idea of 
which channels may be heard from your locality. We 
did not include UHF CB repeater listings as we have 
incomplete information on activity and repeater 
locations as ,yet. Very few have been approved to 
date. The Public Automatic Mobile Radio Telephone 
Service frequencies have been left out as we have 
been advised it is an offence to monitor these 
frequencies (see Scanners World, page 159, 
September '83). 

NATIONAL 
433.025 FM NATIONAL REPEATER INPUT 70 CM AMATEUR BAND 

433.050 FM NATIONAL REPEATER INPUT 

433.075 FM NATIONAL REPEATER INPUT MOBILE VOICE 

433.100 FM NATIONAL REPEATER INPUT 

433.125 FM NATIONAL REPEATER INPUT 

433.150 FM NATIONAL REPEATER INPUT 

433.175 FM NATIONAL REPEATER INPUT 

433.200 FM NATIONAL REPEATER INPUT 

433.225 FM NATIONAL REPEATER INPUT MOBILE VOICE SECONDARY 

433.250 FM NATIONAL REPEATER INPUT 

433.275 FM NATIONAL REPEATER INPUT RTTY 
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Not a lot happening down 
in Snake Gully, Dave.... 
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433.300 FM NATIONAL 

433.325 FM NATIONAL 

433.350 FM NATIONAL 

433.375 FM NATIONAL 

433.400 FM NATIONAL 

433.425 FM NATIONAL 

433.450 FM NATIONAL 

433.475 FM NATIONAL 

REPEATER INPUT 

REPEATER INPUT 

REPEATER INPUT 

REPEATER INPUT 

REPEATER INPUT 

REPEATER INPUT 

REPEATER INPUT 

REPEATER INPUT 

MOBILE VOICE 

DATA 

7; 

433.500 FM NATIONAL REPEATER INPUT 

433.525 FM NATIONAL REPEATER MOBILE VOICE PRIMARY 

433.550 FM NATIONAL REPEATER INPUT 

433.575 FM NATIONAL REPEATER INPUT DATA 

433.600 FM NATIONAL REPEATER INPUT 

433.625 FM NATIONAL REPEATER INPUT NICEN 

433.650 FM NATIONAL REPEATER INPUT 

433.675 FM NATIONAL REPEATER INPUT MOBILE VOICE SEC 

433.700 FM NATIONAL REPEATER INPUT 

433.725 FM NATIONAL REPEATER INPUT SSTV 

434.275 FM NATIONAL REPEATER INPUT MOBILE VOICE 

434.300 FM NATIONAL REPEATER INPUT 

434.325 FM NATIONAL REPEATER INPUT RTTY 

434.350 FM NATIONAL REPEATER INPUT 

434.375 FM NATIONAL REPEATER INPUT 

434.400 FM NATIONAL REPEATER INPUT 

434.425 FM NATIONAL REPEATER INPUT MOBILE VOICE 

434.450 FM NATIONAL REPEATER INPUT 

434.475 FM NATIONAL REPEATER INPUT 

434.500 FM NATIONAL REPEATER INPUT 

434.525 FM NATIONAL' REPEATER INPUT 

434.550 FM NATIONAL REPEATER INPUT 

434.575 FM NATIONAL REPEATER INPUT MOBILE VOICE 

434.600 FM NATIONAL REPEATER INPUT 

434.625 FM NATIONAL REPEATER INPUT 

434.650 FM NATIONAL REPEATER INPUT 

434.675 FM NATIONAL REPEATER INPUT 

434.700 FM NATIONAL REPEATER INPUT 

434.725 FM NATIONAL REPEATER INPUT MOBILE VOICE 

434.750 FM NATIONAL REPEATER INPUT 

434.775 FM NATIONAL REPEATER INPUT 

434.800 FM NATIONAL REPEATER INPUT 

434.825 FM NATIONAL REPEATER INPUT 



434.050 FM NATIONAL REPEATER INPUT 

434.875 FM NATIONAL REPEATER INPUT MOBILE VOICE 

434.900 FM NATIONAL REPEATER INPUT 

434.925 FM NATIONAL REPEATER INPUT 

434.950 FM NATIONAL REPEATER INPUT 

434.975 FM NATIONAL REPEATER INPUT 

435.025 FM NATIONAL UOSAT AMATEUR SAT DATA DOWNLINK 

430.750 FM NATIONAL SIMPLEX 

438.775 FM NATIONAL SIMPLEX RTTY 

438.800 FM NATIONAL SIMPLEX 

430.825 FM NATIONAL SIMPLEX VOICE SECONDARY 

438.850 FM NATIONAL SIMPLEX 

438.875 FM NATIONAL SIMPLEX DATA 

438.900 FM NATIONAL SIMPLEX 

438.925 FM NATIONAL SIMPLEX SSTV 

438.950 FM NATIONAL SIMPLEX 

438.975 FM NATIONAL SIMPLEX 

439.000 FM NATIONAL SIMPLEX VOICE NAT PRIMARY 

439.025 FM NATIONAL SIMPLEX 

439.050 FM NATIONAL SIMPLEX 

439.075 FM NATIONAL SIMPLEX 

439.100 FM NATIONAL SIMPLEX 

439.125 FM NATIONAL SIMPLEX VOICE SECONDARY 

439.150 FM NATIONAL SIMPLEX 

439.175 FM NATIONAL SIMPLEX 

439.200 FM NATIONAL SIMPLEX 

439.225 FM NATIONAL SIMPLEX 

439.250 FM NATIONAL SIMPLEX 

476.425 FM NATIONAL 
UHF CB CHANNEL 1 

UHF CB CHANNEL 2 
476.450 FM NATIONAL 

476.475 FM NATIONAL 
UHF CB CHANNEL 3 

476.500 FN NATIONAL UHF CB CHANNEL 4 

UHF CB CHANNEL 5 EMERGENCY 
476.525 FM NATIONAL 

476.550 FM NATIONAL UHF CB CHANNEL 6 

476.575 FM NATIONAL 
UHF CB CHANNEL 7 

UHF CB CHANNEL 8 
476.600 FM ,NATIONAL 

UHF CB CHANNEL 9 
476.625 FM NATIONAL 

476.650 FM NATIONAL 
UHF CB CHANNEL 10 

UHF CB CHANNEL 11 
476.675 FM NATIONAL 

UHF CB CHANNEL 12 
476.700 FM NATIONAL 

UHF CB CHANNEL 13 
476.725 FM NATIONAL 

476.750 FM NATIONAL 
UHF CB CHANNEL 14 

UHF CB CHANNEL 15 
476.775 FM NATIONAL 

UHF CB CHANNEL 16 
476.800 FM NATIONAL 

UHF CB CHANNEL 17 
476.825 FM NATIONAL 

UHF CB CHANNEL 18 
476.850 FM NATIONAL 

UHF CB CHANNEL 19 
476.875 FM NATIONAL 

UHF CB CHANNEL 20 
476.900 FM NATIONAL 

UHF CB CHANNEL 21 
476.925 FM NATIONAL 

UHF CB CHANNEL 22 
476.950 FM NATIONAL 

476.975 FM NATIONAL 
UHF CB CHANNEL 23 

UHF CB CHANNEL 24 
477.000 FM NATIONAL 

UHF CB CHANNEL 25 
477.025 FM NATIONAL 

UHF CB CHANNEL 26 
477.050 FM NATIONAL 

477.075 FM NATIONAL UHF CB CHANNEL 27 

477.100 FM NATIONAL 
UHF CO CHANNEL 28 

477.125 FM NATIONAL 
UHF CB CHANNEL 29 

477.150 FM NATIONAL UHF CS CHANNEL 30 

477.175 FM NATIONAL 
UHF CO CHANNEL 31 

477.200 FM NATIONAL UHF CB CHANNEL 32 

477.225 FM NATIONAL UHF CB CHANNEL 33 

477.250 FM NATIONAL UHF CB CHANNEL 34 

477.275 FM NATIONAL UHF CB CHANNEL 35 

477.300 FM NATIONAL UHF CB CHANNEL 36 

477.325 FM NATIONAL UHF CB CHANNEL 37 

477.350 FM NATIONAL UHF CB CHANNEL 38 

477.375 FM NATIONAL UHF C8 CHANNEL 39 

477.400 FM NATIONAL UHF CB CHANNEL 40 

425.750 TV NZ ATV VIDEO 2 70 CM AMATEUR BAND 

431.250 FM NZ ATV SOUND 2 70 CM AMATEUR BAND 

432.200 SSS NZ SSS SIMPLEX CALLING 70 CM AMATEUR BANC 

433.300 FM NZ FM SIMPLEX CALLING 70 CM AMATEUR BAND 

433.350 FM NZ FM SIMPLEX 70 CM AMATEUR DANE 

433.400 FM NZ FM SIMPLEX 70 CM AMATEUR BAND 

433.450 FM NZ FM SIMPLEX 70 CM AMATEUR BAND 

443.250 TV NZ ATV VIDEO 1 70 CM AMATEUR BAND 

448.750 FM NZ ATV SOUND 1 70 CM AMATEUR BAND 

ACT 
468.400 FM ACT POLICE 

460.425 FM ACT POLICE 

468.475 FM ACT POLICE 

468.700 FM ACT POLICE 

470.250 FM ACT HERALD 

491.750 FM ACT TV CH7 

NSW 
432.420 

445.775 

453.925 

454.000 

CW 

FM 

FM 

FM 

NSW SYDNEY 

NSW 

NSW 

NSW 

VK2RSY AMATEUR BEACON 

SERVICE COMPANY 

HEALTH COMMISSION 

MARITIME SERVICES BOARD 

454.175 FM NSW ANSETT AIRLINES 

454.275 FM NSA MARITIME SERVICES BOARD 

454.700 FM NSW ANSETT AIRLINES 

455.200 FM NSW RAILEX 

458.050 FM NSW TECH EDUCATION 

463.150 FM NSW UTA AIRLINES 

463.300 FM NSW TWO WAY CONTAINER DEPOT 

463.400 FM NSW SINGAPORE AIRLINES 

464.200 FM NSw UNIVERSITY OF NSW 

465.300 FM NSW PAN AM AIRLINES 

465.625 FM NSA TAXI 

465.825 FM NSW THAI AIRLINES GROUND 

467.300 FM NSA TAXI 

468.250 FM NSW POLICE 

468.275 FM NSW MARITIME SERVICES BOARD 

468.300 FM NSW POLICE WOLLONGONG 

468.355 FM NSW TAA AIRLINES 

468.400 FM NSW POLICE SYDNEY CITY 

468.425 FM NSW POLICE SYDNEY WEST 

468.450 FM NSA POLICE SYDNEY NORTH 

468.475 FM NSW POLICE BATEMANS BAY NTH 

468.500 FM NSW POLICE SYDNEY CENTRAL 

468.525 FM NSW POLICE 

468.550 FM NSW POLICE 

468.555 FM NSW POLICE SYDNEY EAST 

468.625 FM NSW HEALTH COMMISSION 

468.700 FM NSW POLICE SYDNEY CENTRAL 

468.725 FM NSW POLICE SYDNEY NORTH 

468.750 FM NSW POLICE MERIMBULA DEGA 

468.775 FM NSW POLICE LICENCE CHECKS 

469.725 FM NSW MARITIME SERVICES BOARD 

469.800 FM NSW AAA MARINE 

QLD 
432.440 CA OLD BRISBANE VX4RBB AMATEUR BEACON 

ETI December 1983 - 155 



SA -NT 
468.450 FM SA POLICE 

468.475 FM SA POLICE 

468.500 FM SA POLICE 

468 700 FM SA POLICE 

468.725 FM SA POLICE 

468.775 FM SA POLICE 

VIC 
406.750 FM. VIC DINHOL PTY LTD 

406.750 FM VIC COLORSHIELD 

415.415 FM VIC PORT EMERGENCY 

415.475 FM VIC PORT EMERGENCY 

416.075 FM VIC PORT EMERGENCY 

416.250 FM VIC COLORSH:ELD 

416.250 FM VIC DINHOL PTY LTD 

429.000 FM VIC ESSO OIL RIGS 

432.450 Cw VIC PIT BUNUNYONG VK3RMB AMATEUR BEACON 

450.675 FM VIC FOREST COMMISSION CENTRAL 

450.800 FM VIC FOREST COMMISSION CENTRAL 

453.450 FM VIC MFB CHANNEL 4 HAND HELD UNITS 

454.300 FM VIC ALBERT SMITH A STAFF - TX MOBILE 

454.875 FM VIC GOLDEN MESSENGERS 

455.900 FM VIC CROWN CONTROLS TX MOBILE 

456.250 FM VIC AWA 

456.350 FM VIC ASSOCIATED OWNER DRIVERS TX 

457.775 FM VIC MUTUAL AID EMERG FIRE SERV ALTONA 

459.300 FM VIC MOTOROLA MOBILE TX 

460.000 FM VIC FOREST COMMISSION FIRE TOWER 

460.200 FM VIC FOREST COMMISSION CENTRAL 

461.575 FM VIC TV STATION GTV9 HAND MELDS 

463.150 FM VIC MFB CHANNEL 3 MLC BUILDING 

463.150 FM VIC CHANNEL 9 UHF 

463.175 FM VIC DONNELLY SAND SUPPLY 

463.225 FM VIC MFB CHANNEL 2 MLC BUILDING 

463.225 FM VIC MFB CHANNEL 1 

463.275 FM VIC PIER CHANNEL 1 REPEATER 

463.275 FM VIC MFB CHANNEL 2 

463.450 FM VIC EPA 

463.800 FM VIC ALBERT SMITH A STAFF - RX 

464.375 FM VIC GOLDEN MESSENGERS 

465.200 FM VIC ERRAND MESSENGERS BASE RX 

465.400 FM VIC CROWN CONTROLS RX MOBILE 

465.700 FM VIC ERRAND MESSENGERS BASE TX 

465.750 FM VIC AW.A VH3HS 

465.850 FM VIC ASSOCIATED OWNER DRIVERS RX 

467.200 FM VIC WESTGATE BRIDGE CONTROL 

467.275 FM VIC MUTUAL AID EMERG FIRE SERV ALTONA 

467.275 FM VIC PETRO CHEMICALS ALTONA 

467.625 FM VIC CRB 

468.050 FM VIC PETRO CHEMICALS ALTONA 

468.300 FM VIC VICTORIAN RAILWAYS 

468.400 FM VIC POLICE HAND HELDS 

468.425 FM VIC POLICE HAND MELDS 

468.450 FM VIC POLICE HAND MELDS 

468.475 FM VIC POLICE HAND HELDS 

468.525 FM VIC SES REPEATER DOWNLINK 

468.600 FM VIC SES REPEATER DOWNLINK COUNTRY 

468.625 FM VIC SES REPEATER DOWNLINK COUNTRY 

468.650 FM VIC SES REPEATER DOWNLINK 

468.675 FM VIC SES REPEATER DOWNLINK 
468.800 FM VIC MOTOROLA MOBILE RX 

468.925 FM VIC POLICE HAND MELDS 
469.525 FM VIC ST JOHNS AMBULANCE SIMPLEX 

470.075 

470.125 

470.550 

470.850 

FM 

FM 

FM 

FM 

VIC 

VIC 

VIC 

VIC 

SECURITY SERVICES 

SECURITY SERVICES 

SECURITY SERVICES 

SECURITY SERVICES 

480.865 FM VIC MMBW CHANNEL 10 

483.000 FM VIC YELLOW CABS 

483.300 FM VIC SILVER TOP TAXIS 

483.325 FM VIC SILVER TOP TAXIS 

483.350 FM VIC SILVER TOP TAXIS 

483.375 FM VIC SILVER TOP TAXIS 

483.425 FM VIC SILVER TOP TAXIS 

483.525 FM VIC SILVER TOP TAXIS 

483.575 FM VIC SILVER TOP TAXIS 

483.600 FM VIC SILVER TOP TAXIS 

483.675 FM VIC YELLOW CABS 

483.700 FM VIC YELLOW CABS 

483.725 FM VIC YELLOW CABS 

483.775 FM VIC YELLOW CABS 

483.900 FM VIC BLACK CABS 

483.925 FM VIC BLACK CABS 

484.000 FM VIC EASTERN GROUP TAXIS 

485.375 FM VIC BANK SECURITY 

486.650 FM VIC BOX HILL COUNCIL 

486.975 FM VIC SECURITY SERVICES 

487.175 FM VIC MMB 

487.325 FM VIC WORMALDS 

487.775 FM VIC STATION 3MP 

488.500 FM VIC SILVER TOP TAXIS 

488.525 FM VIC SILVER TOP TAXIS 

488.550 FM VIC SILVER TOP TAXIS 

488.575 FM VIC SILVER TOP TAXIS 

488.625 FM VIC SILVER TOP TAXIS 

488.725 FM VIC SILVER TOP TAXIS 

488.775 FM VIC SILVER TOP TAXIS 
488.800 FM VIC SILVER TOP TAXIS 

488.875 FM VIC YELLOW CABS 

488.900 FM VIC YELLOW CARS 

488.925 FM VIC YELLOW CABS 

488.925 FM VIC VICTORIAN RAILWAYS 

488.975 FM VIC YELLOW CABS 

489.000 FM VIC YELLOW CABS 

489.100 FM VIC BLACK CABS 

489.125 FM VIC BLACK CABS 

489.200 FM VIC EASTERN GROUP TAXIS 
490.125 FM VIC RACV CHANNEL 5 

490.150 FM VIC RAN CHANNEL 6 
490.175 FM VIC RACV CHANNEL 7 

490.200 FM VIC RACV CHANNEL 8 

490.550 FM VIC TELECOM 

490.725 FIl VIC DEPT EDUCATION 

490.735 FM VIC SECURITY SERVICES 

492.275 FM VIC STATION 3AW 

493.475 FM VIC SEA PILOTS RX 

494.150 FM VIC METROPOLITAN SECURITY SERVICES 
495.325 FM VIC RACV CHANNEL 1 

495.350 FM VIC RACV CHANNEL 2 

495.375 FM VIC RACV CHANNEL 3 

495.400 FM VIC RACV CHANNEL 4 

496.100 FM VIC MMBW CHANNEL 11 

496.100 FM VIC FOREST COMMISSION FIRE TOWER 

498.675 FM VIC SEA PILOTS TX 

500.175 FM VIC TELECOM 

WA 
432.410 Cw WA CARNARVON VK6RTT AMATEUR BEACON 
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MUSICAL 
CHRISTMAS CARD 

Incredible brat true. Send a friend a card that 
plays a tunef 
Eh card is fitted with an electronic watch 

module, battery and flat transducer. An appro. 

piate seasonal tune plays when the card is opened. 

Now no more expensive than ordinary high 

quality Xmas card. 
ONLY 52.95 

Amazing Value 
PROFESSIONAL. 
COMPUTERISED $69.95 
CAR ALARM 
WITH FLASHING 
LIGHT 

KA/SO 

1. 

I 
EASY yo us&r 

Apply solder to the tip of soldering bon 

and then press the temperature 
sensor OS shown 

NEW only $ 

This alarm has all the features of those 
expensive types. These include:- 

Flashing light for visible protection 
Automatically switches on when 
ignition key is nn off position and 
switched off with sane key - no 
switches 
Exit and entry delay and unit chirps 
when exit delay begins 
Sounds for one minute, then resets 
Pulsating or steady alarm tone 
selectable 
Can be used with optional N.O. Motion 
sensor 

onne Bonnet, boot, car stereo and CB 
protected 
All hardware, wire and two warning 
decals suppled 
Cat. LE -8600 569.95 

95 

Temperature Is the most Important 
factor for soldering! 
Prevent precision parts from burning 
intermittent connection. 
When you solder electronic pans to 
the printed Circuit board, you should know 
the proper temperature. 

SOLDERING IRON TEMP. TESTER 
READS TEMP IN 
DEGREES CENTIGRADE! 

$2995 
NEW 

Improper temperature con cause damage Cat. QT -2100 
to pans or cold soldering. 

Ideal for all temperature controlled irons 

UNIDIRECTIONAL ELECTRET 
MICROPHONE INSERT 

Just out in time for the new EA Parabolic Microphone prolectf (Ref: EA Nov. 63). 
This brand new direct import unit has an average sensitivity around 7dB BETTER than 
the common low cost Electeet insert. 
The unit (Cat, AM -4012) has a front-toback ratio of 1.6:1. The power requirements 
are the same as for the low cost mic. insert. 
Each insert is suppled with a comprehensive data sheet which includes connection 
details. Wen. and frequency response graph. 
Be early as they may be in short supply around Xmas. 
Cat AM 4012 ONLY 53.95 

116blt computer 

THE ALL SINGING 
ALL DANCING 
MULTIMETER 

Scoop purchase of qualify "KA/SE" Japan- 
ese 315 digit LCD digital multrmeter. 
- Manual range override (Normally auto- 
- ranging) -A must Zero adiust button. Calibrates 
- meter If you change test probes 
- Virtually "open circuit input impedance 
- Magnificent clear LCD readout 
- Most significant digit flashes if out of 
- range - Tone beeper for status identification 
- a/ -1000V DC, 600V AC 
- Resistance & Current ranges (AC & DCI 
- Lo ohms range for checking semis 
- 4mm banana plug leads an industry 
- standard 19rnm centres 
- High current shunt available 
- Fuse protected. Spare fuse provided - inside case. 
Cat OM 1525 

DIGITAL NEW 
RIULTITESTER $5995 

111 

KIT 

WAS $1299 
SAVE $500!! 
NOW $799 
Comp. Kit 
Cat. KJ-6630 

MACHINED PIN GOLD CONTACT 
IC SOCKETS... 

Expensive. But the best for professional work. Each pin is machined out of solid material (not punched 
out of a flimsy sheet). High quality heavily gold plated inserts form the socket end of the pin. The pins 

are then precision moulded into a high quality plastic housing. Ideal for use In equipment where high 
Held service costs area distinct possibility or where high reliability is essential. 

Cat No. Description 
PI 6452 8 WAY SOCKET 
PI 6454 14 WAY SOCKET 
PI -6456 16 WAY SOCKET 
PI.6458 18 WAY SOCKET 
PI -6460 20 WAY SOCKET 
PI 6462 22 WAY SOCKET 
PI -6464 24 WAY SOCKET 
PI -6466 28 WAY SOCKET 
PI -6468 40 WAY SOCKET 

WE'VE 

a`h+v 

fi,r"; 

Amazing 

1-9 
50.90 
51.15 
5125 
51.45 
51.60 
$1.75 
51.95 
5225 
52.95 

10. 
50.84 
51.10 
51.15 
51.35 
S1.50 
S 1.60 
51.80 
52.10 
52.75 

GOT THE EDGE! 
Quality Australian made cabinets. Aluminium and Marvlplate construction with handles 

Cat No Description 
HE -1452 84/6V 2031D) a 102(H) a 153(W) 
NE -1454 84/8V 203(D) a 10211) e 2031W) Horwood 
HE -1457 84J10V 203(D) x 10200 x 2541W) 
HE -1458 
HE -1459 

84/12V 
84/17V 

203(D) x 1021111 a 305(W) 
203(0) x 102(HI x 432(W) Instrument 

HE -1461 
HE -1462 

93/8V 
93/8v 

228113) a 7611) a 1501W) 
2281014 761H) x 203(W) Cases 

1 HE.1463 93/10V 2281D1 a 76(H) x 254(W) 
HE -1467 93/12y 228(D). 76(H) x 305(W) 
HE -1469 93/17V 228(0) x 761H) a 432(W) 

1-9 
518.50 
520.00 
S21.50 
523.00 
528.00 
516.50 
518.00 
519.50 
522.00 
525.50 
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Jaycar I ncorporati ng 

ELECTRONIC AGENCIES 

SYDNEY SHOWROOMS 

117 YORK STREET - PHONE: (02) 264 6688 and (021 267 1614 

CARLINGFORD TELEX: 72293 

Cnr. CARLINGFORD & PENNANT HILLS ROAD - PHONE: (02) 8724444 

CONCORD 
115 - 117 PARRAMATTA ROAD - PHONE: (021 745 3077 

HURSTVILLE 121 FOREST ROAD - PHONE: 10215707000 

NUMBER 1 FOR KITS 
POST AND PACKING CHARGES 

55 - 59.99 (51.50) 510 - S24.99 153.201 
S25 - 549.99 104.50/ S50 - 599.99 156.50) 
5100 - 5198 (58.00) Over 5199 15101 

"Free INSURANCE for Road & Registered Post over 5200" 
All heavy or bulky items (over 20kg.) sent Comet Road Freight 512.00 anywhere 

in Australia. 
SHOP HOURS CARLINGFORD, CONCORD & HURSTVILLE 

Mon - Fri 9am - 5.30pm: Sat - 9am - 12pm: Thins night 8.30pm 
SHOP HOURS SYDNEY 

Mon - Fri 8.30am - 5.30pm. Sat - 8.30am - 12pm: Thurs night 8.30pm 

MAIL ORDERS AND CORRESPONDENCE: P.O. Box 185. Concord, 2137. 

Mail Order 
By 

BAN KCARD 
Via Your Phone, 



2K/VOLT ~1 MULTIMFTER 
leal hele.. or 

15 ...fol r.nge. 

201íz 
Response. 

BRING YOUR 

$/4.95 
Tull specs avallable 

en 1.0 ..e.1. SAC please. 

FREZ Sl 
OWN COMPUTER FOR A 

20K/VOLT 
MULTIMETER 

and,oan 

, bench tepe .ol,ieter, 

14 useful ranges iecl 

TOIL OC .na bw,.., 

50 
90 dar ..tP.nt, included. 

ORANGE SCREEN 
COMPUTER 
MONITORS 

- DIGITAL LCD ggg MULTIMETER 
Peofs,Ipnat 3! digit 

erlead protected,.. 
SOB 

100 (0.4.4 ,.aeon,. 
14 ...trot ranges. 

ORANGE SCREENS GIVE A CLEAR, HONEST IMAGE! 
Computer data and graphic displays never looked 
better, brighter, sharper. 
ORANGE SCREENS ARENT A SIGHT FOR SORE EYE'S! 
Positive research indicates that orange Causes 
least eye fatigue. 

SI99 High Resolution 
1000 lines at Centre resolution. 
Display characters: 1920 (80x24) lncl S/t. 

MONEY -BACK OFFER IF NOT FULLY SATISFIED 
FREE DEMONSTRATION. BANKCARD ORDERS OK. 

S100 SYSTEMS l 
MAINFRAMES 
QT ((POUTER MAINFRAMES ARE PROFESSIR,. ILY 
BUILT ONO TESTED AND GUARANTEED. 
Intl 8 slot M/board AAT....1592 
incl 12 slot N/board 081...$632 

SI00 CARD FRAMES 
B slot S37 12 slot $44 
Card guides to suit above.... each SOc 

5100 MOTHERBOARDS 
QT "Silence 7" NOW RATED NUMBER ONE! 

6 Slot...BB $34....AST $84 
8 slot...BB $37....081 $107 
12 slot..BB 543....Á8T $142 
5100 bus connectors..ea$6.20 
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DISCO 
STROBE 

$29.so 
FLASH RATE -0-17/9c 
Mains operated, ideal 
for parties, discoteques. 
etc, variable flash rate, 
teak finish wood cabinet, 

FEW IMPROVED MODEL! 

o 
WE ARE A COMPLETE 5100 
SOURCE FOR ALL SYSTEM 
BUILDERS AND OEM'S. 

cilia 1984 CATALOGUE IS 

AVAILABLE FREE TO GOVT 
DEPARTMENTS. COMPANIES 
ETC. OTHERWISE SEND $1 

TO COVER 1KOSTAGE, SENT 
FREE WITH MAIL ORDERS. 
ON REQUEST. 

ELECTROS 

I.n 
4,m 
ti..7r , 

SroA 
>,Vy 

11\\11 ,,,, ,E= .//ihl\\\ 

PRE-PAK 
electronics p/I 
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LECTERN 
Folds neatly into Carry -case. Big 
16 WRNS output, ideal for lectures, 
meetings, educational, religious 
institutions - use indoors/outdoors 
- internal batt, 12V car bait or AC 
83!35 power 

83x32x13cm Affordable PA 
(packed) 

s330 

SYSTEMS 
OUR RANGE OF ECONOMY - 
PRICED PA SYSTEMS AND 
ACCESSORIES IS SECOND - 
TO -NONE! OUR NEW PA 
CATALOGUE IS AVAILABLE 
FREE; PLEASE SEND SAE. 

APPLE® 100% t8`3 SLIM -LINE 
C RODUCTS 

647 DISK 
Ol Ttao; MA. of Apple ` II, 

=- 
SPEECH SYNTHESIZER BOARD.u.11xltlo 
40(110(107 CO.PLIIE WIN M.D. 040 0157 .$75 
PRINTER BOARD .vox P.....EL PRT.tlxs,.$95 
WILD COPY CARDult11nl ols, eoc.-uP,f99 
PROTOTYPING BOARD....Dlsfc.IiA Irte 525 
JOYSTICKS snr-cr.Trn05. ADJUSTOR(.$40 
New 80 Column Card, 280 CPU Card, 16K RAM 
Card, PAL Colour card, etc now available. 

Disk Drive 
CABINETS 

PROFESSIONALLY BUILT 
CABINETS FOR 8' std. 

OR 8' DUAL SLIM -LINE 

tncl power supply. 
AST version $295 
Bare Cabinet 5 89 

414 
/t06,5'LOT'S 

Al CHRISTMAS GIFT / 
BOXES. 

%I u'//A/',1 7N T/A: r9!'I 111i 

WE CAN'T TELL YOU EXACTLY, 
BUT WE'VE GIVEN 

1,000 ELECTRONIC PARTS! loll, 

WHAT'S IN 

SANTA'S 
SACK? 

IT'S A ONCE -ONLY OFFER, 

\_ DRIVE 
4111 

PCI's 

Gigantic 1983 
ACIDC ADAPTOR 

CO.n ClOx5 '"r"PO/S 
SIOIC000UCTOOS 

tilt l Rol VTICO 

GIFT BOXES $25.00 p400tOw55,,,TLS 

Christmas 

MOVING COIL 
CARTRIDGE 
MODEL MEI00 

JoU s49so 
.na,rl '^ euntinl. 

. 7.40.11 ..Doris for niun 
..Pd ',r.er ,e1 needM. 
.e . .r,+en, 15N1 -15.N1. 
oTe . DULA TIex7/50.1n) D.,.,' n 7.0 nr4.s. .r.. 1 Irlo.. 

r,.plele unt,ng 4 ,ncl. 
.,... easily replaced 115.00) Now 
ONLY.... eR 

la WEST ST, 
LEWISHAM, NSW 

10-24 
25-49 
50-99 

51,75 
$1.50 
$1.35 

Portable PA AMPLIFIERS 

SOUND COLUMN (SPEAKERS 
ADAPTERS 

MIXERS 

STANDS 

MIKES 

HORNS 

WITH READ/WRITE 
DISK PROTECT SW.! 
Price des, not inclose 

disk dri.e card. 
DISK DRIVE CONTROLLER CARD. 
Plugs into an expansion slot and 
will run up to 2 disk drives. 
Limited quantity avail at .629 
Bring your APPLE for a free in- 
store demonstration. Bankcard OK. 

64K 5100 STATIC RAM BOARD 
5, \' L' -. 

o\ 
\1 \\ ' . , \ BtRE BOARD $95 

5 1 l__S,- KIT (NO RAM) $149 . ,'5''li`'-+ ^Re ti ti '`' .\ ASSEMBLED 64K 5390 
` `c elm 541.7 I'. 705 If applies )-1 ; T ,s N" .150ns RAMS standard fitting. 

t 4j q qtÑ "sass Board access time under 200nanosec. 

Lnt%N Uses popular 2716 pinout type static rams. 
.Ail data. status and address lines fully buffered. 

256K S1OO DYNAMIC BARE BOARD, ... $195 

ME1ORY BOARD ASSSMBSED4 5000555 

SBC 2/4 Z80 CPU BOARD BB $66 
2 or 4 MHz option, 1K RAM, serial/parallel I/O ports ABT....$199 

Rr 515I7R5 

BURGLAR ALARMS 
CAPAC1t0A5 

Ltp SPo/S B WE SUPPLY THE BEST LOCALLY -MADE AND 01475 `- IMPORTED BURGLAR DETECTION SYSTEMS. 

12V CAR ALARM 11117/rest 015175, AUTO Pan 559,95 
HOME ALARM CONTROL MODULE(xlxd(LIt ortns$19.50 
1.0./..C. CONTACTS. 1115175 AUTOMATICALLY. OU/orf SITCO 

DE -LUXE CONTROL MODULE 0s A104í IICL 51010 555.00 
CAMP. YARIAOLI 01(ÁT TIMlS, V110ATIOl O(1(CIOR CIRCUIT 

RACAL PASSIVE INFRA -RED DETECTOR $109.00 
ASTROL MIDI MICROWAVE DETECTOR 1139.00 
12V ELECTRONIC SIREN HORN SPEAKER $27.50 
STROBE WARNING FLASHER 000051. slur. 010 $29.50 

®12V RECHARGEABLE BATTERIES 
1.2AH 119.50 2.6AH $29.50 4.8ÁH 
139,50 sotto 111D -Ano srl typo 811117115 

WE ALSO SUPPLY METAL BOXES, REED SWITCHES, PO4/0 
SUPPLIES. KEY -SWITCHES, VIBRATION SWITCHES, ULTRA- 
SONIC, RADAR AND SATELLITE ALARMS, ALL ACCESSORIES. 

ALARM CATALOGUE AVAIL. SOON - SEND SAE. 

1,ASSORTED 
R PAKS OF 

CHRISTMAS 
& HAPPY 

20 MIXID VALUES ,YEWY£AR 
I,e.r, log. 0..r rneicr' 

Neal. .' 

from 
100 MIXED VALUES .b.1 O DIRECTORS 

...itched, u ...roll d STAFF 
250 MIXED O 
R,n1a ol package' 

PACK/POST 
$ 2 

91151A1. S 

569-9797 
24 Ell PHONE ORDER SERVICE 
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Dear Sir, 
In the course of my job I design (nothing 
spectacular), construct and commission 
electronic equipment. I recently built a 

power supply for an IMPATT microwave 
source. It actually consisted of three 
separate supplies, one of which was to 
supply 31 V at a current of up to one 
amp; regulation was not critical. 

I opted td use a 30 Vac, 40 VA Fergu- 
son low profile transformer (PL30/40 VA), 
with a fullwave bridge rectifier, two 
2200 µF capacitors followed by an 
LM317M high voltage, three -terminal ad- 
justable regulator. The LM317M was a bit 
of an over -kill but it was easy to use. 

I thought that it was all pretty ordinary, 
simple and effective. So you can imagine 
my surprise when the circuit started to sag 

I around 700 mA. I checked the capacitors 
and the bridge rectifier diodes, replacing 

I them, etc, etc. 

140 v,c 

BRIDGE 
RECTIFIER 

However, the problem was with the 
¡transformer, which I also replaced but to 
no avail. The problem was saturation. The 
oscillographs in Figures 1, 2 and 3 illus- 
trate this clearly. The supply was isolated 
front ground so there was no hassle in 
,plugging a CRO into the secondary 
winding. 

The 31 V stated supply did give 31 V 
(31.5 V in fact) unloaded, and the 30 Vac 
secondary seemed to be alright. The dc 
input voltage to the regulator was about 
46 V. 

However, when the transformer was 
loaded the story was totally different. The 
ac waveform was badly clipped. shown in 
Figures I and 2. The load voltage was 
30.5 V and the current, measured with a 
Fluke multimeter. was 738 mA. 

The dc input voltage to the regulator 
dropped to 32 V and the secondary ac 
voltage was 32 V. measured with the 
Fluke multimeter, a true RMS model. The 
(peak voltage, as shown in the photo- 
graphs, was only about 35 V. The RMS 
secondary current (again measured with 
the Fluke) was 1.04 A. 

So for a dc output of 24.5 W from the 
filter circuit, the output from the trans- 
former was 33.3 VA. It seemed to me that 
this 40 VA transformer was hard pushed. 
although it was technically within the 
specifications as the RMS output voltage 
is rated at 30 V with a full load. 

fl V 

For comparison, Figure 3 shows a simi- 
lar oscillograph for another supply which 
is also part of the original 1MPATT sup- 
ply. It uses a PLI5/20 VA, BYI79 bridge, 
5600 p.F capacitor (about 4400 µF for the 
31 V) and a 7815 IC. The problem is not 
quite so bad. The load current for the 
15 V supply was 738 mA at 14.7 V which 
is comparable to the 31 V supply, without 
the same sogginess. 

R" - ....I 
C® 1111 !/I111 

111111111 
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H 

Figure 1.30 Vac: 10 V div; 5 ms/div. 

As it turned out, the 31 V supply has 
only to supply 200-300 mA. The specified 
1 A was an over -kill, so I was saved from 
trying to shoehorn a larger transformer 
into the available space. 

All this tends to vindicate my thoughts 
on the design of power supplies. My meas- 
urements also back up certain statements 
made in several editions of the National 
Semiconductor Voltage Regulator Hand- 
book i.e: if a transformer (and hence a 

power supply) is intended to run near' its 
rated maximum output current for a rea- 
sonable length of time (which would be as 
low as one second in my particular case) 
then the VA rating of the transformer 
should be at least 50% higher than the dc 
power taken off at the filter capacitors. 

National quote figures more like 80%. 
This is not surprising at all, considering 
that the peak secondary current of the 
transformer can easily be five to ten times 
greater than the do output current, due to 
the highly nonlinear nature of the 
rectifier/filter capacitor circuit. 

Two points should be made. 

I. The problem was mainly that the peak 
voltage of the secondary dropped quite 
drastically when loaded. I have been told 
that Ferguson transformers can be good at 
this sort of sogginess. 

2. The reluctance of the 20 VA transform- 
er's core is probably less than that of the 
40 VA; the core cross-section appears to 
he the same but the magnetic path length 
for the 20 VA is shorter. 

I am bringing this to your attention 
because I think you may find it valuable 
in your work. and ETI readers may wish 
to know. I have criticised statements pub- 
lished in ETI before, with respect to trans- 
former rating and supply output power. 

Figure 2. 30 Vac: 20 V div; 5 ms/div. 

Let me state my case clearly. It is not 
sufficient to use a transformer where the 
secondary is rated as E volts RMS at I 

amps, for a do output of \'2 x E volts de 
at 1 amps de (neglecting diode drops and 
other considerations). 

I am not saying that ETI magazine is 
guilty of this. but it does seem to he a per- 
vading idea that I have often come across. 
In fact, I do not think that it would he 
wise to choose a transformer that has a 
VA rating on the secondary equal to the 
expected do power drawn. 

A full analysis of the operation of a 
power supply would he extremely tedious 
due to the non-linear nature of rectifiers 
and transformers (I have seen some 
bizarre capacitors too) and I do not think 
that it is necessary. 

In most cases power supplies can he 
built by 'rule -of -thumb'. However, I have 
come across so many poorly designed 
power supplies that I am convinced that 
many people have short thumbs when it 
conies to designing simple power supplies. 

Overspecifying transformer and rectifier 
ratings (say 504-101% over) is not as 
ludicrous as it may appear to he. Large 
devices operating at a low power usually 
run cooler than small devices operating at 
the same power. Therefore, the larger 
devices are probably more efficient and 
certainly more robust. 

I wonder how many hobbyists consider 
the effects of the hot Australian summer 
on circuits they construct. A transformer 
in its case. running at the full rated VA. 
can easily reach a temperature of 4(1°C - 
50°C in a room which is only at 2(1°C - 
25°C. Phillip Denniss 

Chippendale NSW 

Figure 3. 15 Vac: 10 V div; 5 ms dtv 
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The following comments are listed in order 
to assist your readers in choosing suitable 
transformers, rather than being disappointed, 
as was Phillip Denniss. 

1. If the results achieved by Phillip Den- 
niss are compared with the literature on 
Choke Input Filters it will be seen that, in ef- 
fect, the PL30/40 VA is acting as both a 

transformer and a choke. Whilst a choke 
input filter requires a higher applied voltage 
to produce the same output voltage as that 
of a capacitor input filter it has the advan- 
tages of cheaper rectifiers and filter capaci- 
tors. Filtering requires less capacitance of 
lower ripple rating. 

2. The leakage inductance of the 
PL30/40 VA is in the order of 30 mH when 
referred to the secondary. The PL20/40 VA 
is in the order of 10 mH and a tightly 
coupled transformer could be less than 
1 mH. 

3. The 'PL' range of Ferguson transform- 
ers has been designed to meet the require- 
ments for a low profile transformer, achiev- 
ing outputs that could not be obtained with 
conventional transformers meeting the same 
limiting dimensions. The design, with sepa- 
rate bobbins or separate bobbin sections, 
provides the ultimate in electrical safety. 

4. The 'PL' range is designed with Class 
'E' (120 °C) materials which allows a 90 °C 
rise on 25 °C ambient (75 °C and 40 °C). 
Since the case is designed to dissipate heat 
(the copper/case differential can be as low 
as 15 °C) the transformer runs much cooler 
in a metal case acting as a heat sink. Gen- 
erally the limiting temperature will be that 
which the associated electronic componentry 
can tolerate. 

5. If a 30 V stock transformer is required, 
the Ferguson Selection Guide lists types 
from 0.17 A to 4.0 A. Phillip Denniss an- 
swers his own question when he says "The 
specified 1 A was. 'overkill', so I was saved 
from trying to shoehorn a larger transformer 
into the available space". 

Roy Robinson, 
Senior Design Engineer. 
Ferguson Transformers 

(Ferguson Transformers are only too willing 
to discuss any problems you may have with 
their transformers, so don't hesitate to 
contact them. - Ed.) 

Dear Sir, 
As you may be aware there has been sold a 
large quantity of radiocommunications 
equipment, including scanners, capable of 
being used to intercept radiocommunica- 
tions. 

While the court ruled in the Golds y 

Comerford case that the operation of a 

receiver for interception purposes without a 

licence is not an offence under the Wireless 
Telegraphy Act, I understand that its use to 
monitor communications carried on Tele- 
com's public automatic mobile radio 
telephone system (AMTS) would constitute 
an offence against Section 7 of the 
Telecommunications (Interception) Act 
1979. 

Furthermore, if a person prints or publi- 
shes any writing which incites, urges, aids or 
encourages any person to commit the above 
offence, it may constitute a breach of 
Section 7A of the Crimes Act 1914. That 
Section creates the offence of incitement to 
break Commonwealth or Territory laws. 

I feel it is my duty to draw the above mat- 
ters to your attention, and also to point out 
the need for care in publishing technical 
articles and advertisements for radiocom- 
munications equipment in your magazine to 
ensure that you do not encourage the 
unlawful use of receivers. 

In particular, references in advertising 
material to the ability of certain receivers to 
intercept radiocommunications carried on 
Telecom's public automatic mobile radio 
telephone system should be carefully 
considered. 

M. R. Ramsay 
First Assistant Secretary, 

Radio Frequency Management Division 

Many thanks for your letter regarding the use 
of receivers to monitor communications on 
Telecom's public automatic mobile radio 
telephone system (AMTS). 

I would like to know how the various acts 
relate to a person using a scanning receiver, 
or some other type of receiver covering the 
appropriate frequencies, monitoring (inter- 
cepting, if you like) channels used by State 
and Federal Police, Customs and government 
or non -government security services? 

I would be interested in a reply, not only with 
regard to how it affects my publication, but 
how it affects readers who use scanners, as 
well. 

Roger Harrison 
Editor, ETI 

Dear Mr Harrison, 
The following discussion is presented in 
response to your request for information on 
how current legislation effects the use of 
reeivers to intercept communications on 
various other services. 

In accordance with Sections 4 and 5 of the 
Wireless Telegraphy Act a person may not 
establish, erect, maintain or use stations 
and appliances for the purpose of transmit- 
ting or receiving messages by means of wire- 
less telegraphy, unless he has been granted 
a licence by the Minister. 

As I mentioned previously, the Court of 
Golds v Comerford decided that receiving 
within the meaning of the Wireless Teleg- 
raphy Act does not include interception, 
and the operation of a receiver for intercep- 
tion purposes without a licence is, there- 
fore, not an offence under the Wireless 
Telegraphy Act. 

It should be remembered, however, that 
the judgement in question was handed 
down by a single judge of the Victorian 
Supreme Court. It is, therefore, only bind- 
ing on Victorian District and Magistrates' 
Courts. As far as other Courts are con- 
cerned it has pursuasive authority only. 

Assuming the law to be as laid down in 
Golds v Comerford, the interception of 
communications on services other than 
AMTS wóuld not constitute an offence 
against Commonwealth law. 

Regarding relevant State legislation, I 

understand that the New South Wales Gov- 
ernment is planning to legislate against the 
use of devices for bugging. However, as my 
knowledge of the subject at this stage is lim- 
ited to what 'I have seen in the media, it is 
not clear to me how such legislation would 
affect the interception of radiocommunica- 
tions. 

M. R. Ramsay 
First Assistant Secretary, 

Radii) Frequency Management Division 

Australians 
are dying 
younger 

friIieart 
disease. 

National Heart Foundation. 
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MINI -MART 
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: 

AUDIO 

FOR SALE: CASIO MT70 Polyphonic Keyboard, 
as new, 5225 ono. Steve (02)663-9999 ext 241. 

FOR SALE: QUAD 2 A, pair KT66 valves, GWO, 
540. AWA 100 W PA amp, pair KT88 valves, 
GWO $100. VK2ASZ, 179 Rusden Rd, Blaxland 
NSW 2774. 

FOR SALE: KRIESLER turntable/tuner, $350. 
(No speakers). Matthew Croft, 31 Addison Rd, 

I Black Forest SA 5035. 

FOR SALE: HAFLER DH200 MOSFET power 
amplifier, 100 WRMS per channel, excellent 
condition, $525 ono. Peter Prava, 60 the 
Esplanade, Wagga Wagga NSW 2650. (069)21- 
3692. 

SELL: Series 5000 preamp and power amp, 
Blueprint. Black Monolith. T200 speakers, 
150 WRMS, 400 W p -p. Aurex (Toshiba) deck, 
Dolby/Adres. Akai turntable, direct drive, quartz 
lock and Ortofon Concord cartridge. All new 
with warranties, reasonable offer. (02)646-4662. 

I MISCELLANEOUS 

WANTED: ONE job. I am currently doing the 
COT (electronics) at Boxhili TAFE. I am enthus- 
iastic to learn. G. Anastasi, 37 Churchill Way, 
Kilsyth Vic. (03)723-1988. 

WANTED: TALKING ELECTRONICS Nos 3, 6, 7, 

8 and 9. Will buy or swap magazines for same. 
Sell DX160 speaker, $10. T. Dodsworth, P.O. 
Box 917, Ingham Old 4850. 

CRYSTAL OVENS: SIEMENS, two only, 100 kHz, 
ex ABC, valve. One fixed output, $55, the other 
variable output, 575. Mark (02)816-1498 bh. 

FOR SALE: 103 assorted new and near new TV 
valves, approx. value 5300, Including popular 
EHT valves, sell for $95 ono. C. Chapman, 15 
Merinda Cres, Kooringal NSW 2650. (069)22- 
4305. 

SELL: PAST issues of ETI, EA, WW, PW and 
PE. Over 250 magazines, Kevin Wilson, P.O. 
Box 208, Applecross WA 6153. (09)364-2843 ah 
or (09)420-6901 bh. 

Conditions: Name and address plus phone 
number (it 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. 

FOR SALE: LOW LOSS coax cable, RG34, 
black, 16 mm dia, loss 1.4 dB/100 ft at 100 MHz, 
300 ft drum, 5100. Coax PT29M, 10 mm dia, 
70 ohm 70 c/yd. VK2ASZ, 179 Rusden Rd, Blax- 
land NSW 2774. 

COMMUNICATIONS 

FOR SALE: CREED 7B teleprinter with loop 
supply, manual, supplies, etc, 240 Vac. Can 
deliver to city, VGC, S50. D. Hutchinson, 69 
Bulla Rd, Bulla Vic. 3047. (03)307-1368. 

FOR SALE: FREQUENCY meter, 1 GHz, ETI. 
Built and tested by professional engineer, 
modified and improved, $250 ono. A. Lay, 44 

Swales St, Mundingburra Old 4812. 

WANTED: TELETYPE Model 15 or ASR33. E. 
Plunkett, Hill St, Eugowra NSW 2806. (068)59- 
2472. 

FOR SALE: TWO No. 14 teleprinters, one three - 
head TD sender, $40. Teletype power supplies 
Contain 240/115 V, 400 W transformer, swinging 
choke, etc, $10. VK2ASZ, 179 Rusden Rd, Blax- 
land NSW 2774. 

FOR SALE: STEEL tower, self supporting, 15 ft 
at base, 70 ft high, brand new in box, ready to 
assemble, ex DCA with plans, $1200 ono. 
VK2ASZ, 179 Rusden Rd, Blaxland NSW 2774. 

FOR SALE: NATIONAL DR -31 SW/MW/FM 
receiver, only 16 months old. Bargain at $240. 
John (03)363-7773 ah. 

COMPUTERS 

FOR SALE: DGZ80, S100, 32K, PCG, documen- 
tation, Software: Dissem Edtassem, games, 
level 11 BASIC (ROM). Card case (10 -slot), PSU, 
fan, STD keyboard, 5700 ono. Michael (002)44- 
4148. 

WANTED: SYM-1 with monitor 1.0 or 1.1, work- 
ing or not. Write Glenn Dabrera, G- 8/11 Walsh 
St, Ormond Vic. 3163. (03)578-9045. 

WANTED: MISCELLANEOUS and game pro- 
grams to suit Commodore Vic -20. M. Kenshaw, 
4/141 Hotham St, Saint Kilda East Vic. 3183. 

MICROBEE: 32K, EDASM, Wordbee, Ritron 
monitor, Sharp cassette player. Heaps of 
games, etc, on tape, $650 ono. Andy Hardy 
(045)70-2184 bh. 

MICROBEE: MYTEK Machine Code and BASIC 
tutorials. Brand new and still in original 
packaging. Works on pre -IC models only. 
$12.50 each. (02)713-9473 ah. 

FOR SALE: PRINTER for TRS80-PC1 and Sharp 
PC1211 pocket computer. All the accessories 
included, $95. Frank Rees, 27 King St, Boort 
Vic. 3537. 

WANTED: DGZ80 CPU board. Terry Smith, Lot 
77, Jeffrey Ave, St Clair NSW 2232. (02)670- 
4110. 

COMPUTER TERMINAL: GE Terminet 30" with 
paper and magnetic tape accessories. Photos 
and specifications available, $1500. H. Johnson, 
47 Wahroonga Rd, Kanwal NSW 2259. (043)53- 
2274 bh. 

SELL: ZX81 as new, leads, manual, 1.2 A power 
pack, tapes etc. Also 16K RAM pack, $80. Many 
constructional projects. Write to F. Papadopou- 
los, 13 Kroombit St, Dulwich Hill NSW 2203. 

FOR SALE: 8" floppy disk drive, single sided. 
No controller, box or power supply.Ex IBM370 
Microcode loader, 5150 ono. Stever (03)573- 
2266 bh. 

SELL' ETI-660, colour, 3K modulator, hex - 
keyboard, transformer, step -repeat function, 
cassette software, fibreglass case, $120 ono. 
TV game, two cartridges, joystocks, 520. M. 
Samerski (02)542-1365. 

MICROBEE: FOUR reel poker machine plus free 
copy of Battleships, only 59.95 plus 51 postage. 
Send mail order to David Peters, 190 Bourke 
Rd, Umina NSW 2257. 

VIC-20 COMPUTER: Excellent condition, great 
games machine and home computer, still in 
box, $240. Mr Begg (08)31-0310 after 5 pm. 

ACT VIC-20 bimonthly magazine: Many interest- 
ing articles and programs. December issue 
$1.50. Bimonthly $8 per year. Write to Chris 
Groenhout, 25 Kerferd St, Watson ACT 2602. 

NORTH STAR HORIZON: Z80A, 64K RAM, two 
340K disks, 12 -slot S100 motherboard, two 
serial, parallel ports, considerable software, 
perfect condition, S3300 ono. (07)30-1460. 

SELL: ETI-660, 8K RAM, case, articles, pro- 
grams, cassette included, 5100. (03)743-5129. 

FOR SALE: EXIDY SORCERER computer, 56K 
RAM, two disk drives, 610K storage, word pro- 
cessor and heaps of software. Must sell, only 
$1800. Many extras. Tony (02)449-4163 after 
6 pm. 

FOR SALE: MEMORY board, S100 buss, 16K 
static RAM with manuals, $115. Gordon (07)369- 
8013. 

WANTED: 8" disk drives, either one or two with 
power supply. Prefer SS/SD but will consider 
better drives. Paul Shields, 2 39 SMO, Dampier 
WA 6713. (091)83-1724 ah or (091)83-1000 bh. 

FOR SALE: PRINTER terminal, GE Terminet 30, 
with magnetic tape accessory, little used, excel- 
lent condition, $350 ono. (043)92-6838. 

FOR SALE: ZX81 software, ZX Monopoly (two 
players), $12 Tape copier, 59. Shape table plot- 
ter, S9. The lot, $25. N. Kefford, 120 Church St, 
Yass NSW 2582. 

ETI December 1983 - 161 



D 
R 
E 
G 
S 

This Aussie design program 
must have a bug ... it 
keeps putting wings on 
the keel[ , - wr ; 
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NOW THE STORY can be told. 
Now, that is, since David Tilbrook 
is no longer here to look over the 
Dregs editor's shoulder and censor 
what I am about to divulge. 

Just so you all know who I'm 
talking about, that's him below. 

f 
le 

As has been our practice over 
many years, when the engineers 
needed a few tools and components 
for the project laboratory from time 
to time. they would go out and pur- 

chase their requirements, submitting 
the store's docket to our Accounts 
Department along with a Petty 
Cash Claim form for a refund of the 
amount spent. Standard business 
practice. 

Every now and then some pretty 
substantial purchases were made (to 
an accountant, any purchase over 
$10 is `substantial'). As is their 
wont, the Accounts Department 
would occasionally send someone 
down to the ETI lab to query ran- 
domly chosen claim dockets. Fair 
enough I suppose, accountants can't 
really be expected to know or 
understand a docket that says "10 x 

SCI41, 30 x IOOk/5%. 6 x 
40116E ... etc". It would be duly 
explained, the objects paraded for 
viewing and the delegated Accounts 
Department person would go away 
with a quizzical facial expression, 
mollified, but believing. 

Then, one day. an Accounts 
Department person who had never 
previously been delegated the job. 
wandered into ETI's office area 
with a docket in hand. with a very 

puzzled expression, and enquired 
who might be the David Tilbrook 
person who had submitted the 
docket in question. Said Accounts 
Department person was pointed 
toward David Tilbrook who hap- 
pened to be standing nearby. 

Accounts Dept. person's expres- 
sion turned from one of puzzlement 
to thunderous disbelief on sighting 
the famous D.T. 

"What seems to be the prob- 
lem?", David enquired in his 
characteristic gentle manner. 

"What are you doing putting in a 
claim for a hair dryer?", blurted out 
Accounts Depart. person! 

Amid the uproar of mirth that 
swept the office, much to the 
embarrassment of Accounts Dept. 
person, David. in his characteristic 
calm, logical manner, explained: 

"It's for drying pc boards after 
they've been etched." 

Accounts Department person 
slunk out amid hoots. laughter and 
general chyacking. 

We haven't had a visit from them 
since. 
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Hear digital perfection. 
Introducing the Sony Compact Disc Player. 

When we used our long experience in digital technology to create the CDP-101 Compact 
Disc Player, we wanted to give you something more than the world's clearest sound. 

WIRELESS REMOTE CONTROL Full -function remote control. 
3 -WAY MUSIC SEARCH Instant direct access to any selection with the 11ñ ó' 

10 -key pad on remote control unit. AMS (Automatic Music Sensor) allows 

access to the beginning of next or previous selection. 2 -speed bi-directionalI 
MOO OM MI 

search to find any desired music passage. 

REPEAT FUNCTION Program to repeat the entire disc, one selection, or 
a specific portion of music. 

3 -FUNCTION DIGITAL READOUT DISPLAY Selection number. Time 
lapse of selection being displayed. Remaining time on the disc. 

LINEAR SKATE DISC LOADINGJust press the button, platter control and iii cueing are automatic. i Get even more perfect sound with the Sony Digital Audio Component SONY Itsa Sory System,"Precise Series" 
AUD0391 



Ladies and geiitlémen, 
be s ,sed. 

¡le you tune your red__ 
The best place to tune your 

receiver is where you listen to it, sitting 
down.' 

And with the new Yamaha R100 
you can do exactly that. 

Its unique remote control gives you 
push button command over the R100's 
Computer Controlled Sound System 
which allows you to select from five 
different preset frequency response 
curves. 

And that's in addition to all input 
functions like phono, video auxilliary, 
tuner and both tape monitors as well as 
remote selection of any one of ten 
preset AM and FM stations. 

The tuner itself has Computer 
Servo Lock Tuning to automatically 
select the optimum signal, aDynamic 
Noise Canceller for exceptionally quiet, 
noise free reproduction from tape, disc 
or tuner and a Stereo Spatial Expander 
to broaden the total stereo sound field. 

( t I 

e 

The new Yamaha R100 is literally 
the `state of the art' in stereo receivers, a 
phrase often used by others but a level 
of perfection only Yamaha builds to. 

And as with all Yamaha audio 
equipment, the R100 is covered by 
Yamaha's unique 5 year full parts and 
labour warranty. 

For a free brochure on the 
remarkable Yamaha R 100, see your 
Yamaha dealer or clip the coupon below. 

r Post to: Yamaha R100 Receiver Brochure, 
Rose Music Pty. Ltd. 17-33 Market Street, 
South Melbourne, Vic 3205. 

Name 

Address 

Postcode 
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