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Phone for 
telecommunications

component innovations

Telecommunication equipment manufacturers 
face constant pressure for more and more user 
features. These pressures are accompanied by 
complex technical problems imposed by the 
highly sophisticated integration of business 
communications and information systems.

“New” equipment frequently becomes 
obsolescent, virtually from the first production 
run.

Elegant technical solutions, design flexibility 
and inherent reliability stem from the very latest 
“chip” and component technologies. So the long­
term winners will be the companies who employ 
the most up-to-date and reliable electronic 
technology right from the start - moving their 
new designs smoothly into production.

This is where Elcoma fits in. It is precisely the 

area in which we shine - innovation and reliability.
Our research laboratories in the UK, West 

Germany, France, Holland, Belgium and the USA 
are long established and internationally acclaimed 
centres of fundamental research.

Considering that our catalogues contain 
200,000 products for all branches of the electronics 
industry - and our turnover, globally, exceeds our 
nearest competitor by over 50% - it is highly 
likely that Elcoma are already efficient suppliers 
to your needs.

If not, why not use your telephone to take 
advantage of our experience?

Sydney 427 0888 Melbourne 542 3333 
Adelaide 243 0155 Perth 277 4199 
Brisbane 44 0191

Electronic 
Components & 
Materials

PHILIPS
TAW P001-252



AUSTRALIA’S LARGEST SELLING ELECTRONICS MAGAZINE

Vintage 1930s Features,

On the cover
Styled after the 
1930's era, this 
beautifully presen­
ted shortwave re­
ceiver uses two 
RAF-type valves 
and plug-in spider­
web coils. It covers 
the medium and 
shortwave bands to 
19MHz (see page 
52).

shortwave receiver

Listen to the world with this 
working model vintage 
shortwave receiver. Using 
1930s triode valves and 
spiderweb coils, it will bring 
back the excitement of the 
‘‘good old days”. Construction 
starts on page 52.

What’s coming
You don't have to trade in your 
current TV set to receive 
teletext. Next month, we intend 
to describe a teletext decoder 
which, when mated with your 
VCR, will provide the full 
range of teletext functions (see 
also page 131).

Build these 
heat controllers

Keeping warm in winter 
without sending the power bill 
soaring is a real problem. These 
heat controllers will help save 
your dollars (see page 76).

12 INTERSCAN Australia's blind landing system for aircraft
131 COMING NEXT MONTH New projects on the way

140 50 & 25 YEARS AGO Empire stations, AM stereo
141 CROSSWORD AND CARTOON Mental stimulation and light relief

Hifi, Video and Reviews
20 COMPACT DISCS Dynamic range, overload, dither noise etc
28 HIFI REVIEW Marantz CD-54 CD player

Projects and Circuits__________________
40 VHF AMATEUR TRANSCEIVER PT.2 Construction and alignment
52 BUILD AN ANTIQUE SHORTWAVE RADIO With valves and spiderweb coils
62 13.8V TRANSCEIVER POWER SUPPLY Matches 70cm and 2m transceivers
76 HEAT CONTROLLERS Keep warm, save power

92 OP AMPS EXPLAINED PT.5 Differential amplifiers and CMRR
72 CIRCUIT AND DESIGN IDEAS Crowbar protection circuit

Personal Computers__________________
88 USING COMPUVOICE WITH THE VIC-20 Details and programs

127 HYPERION PERSONAL COMPUTER For business and professional use

Columns
34 FORUM

An impossible dream — from counter 
hand to managing director

68 SERVICEMAN
Somebody cheated — but who, why 
and when?

116 RECORD REVIEWS
Classical, popular and special interest

Departments^—
3 EDITORIAL
6 NEWS HIGHLIGHTS

104 NEW PRODUCTS
112 BOOKS AND LITERATURE
123 LETTERS TO THE EDITOR
134 INFORMATION
142 MARKETPLACE 
NIL NOTES AND ERRATA

Win this 
ultralight aircraft
Win an aircraft: This Javelin ultra­
light aircraft, valued at $8775, is the 
first prize in a competition being 
conducted by Dick Smith 
Electronics. Full details will be 
found in the Dick Smith mailer 
enclosed with this issue.
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MO-1251

e

<3 KIKU3UI

20 MHz 2-channel
with component tester

COS5020 OSCIILOSCOPF 20MHÌ

$469
UNBEATABLE
VALUE FOR A

okikusui
COS-5020
20 MHz 2-channel
Sensitivity: 5mV/div — 5V/div;

1 mv/div at x5 MAG. 

including two Bandwidth: DC or 10 Hz — 20 MHz. 
(1-1/1-10) PROBES! Sweep Mode: AUTO, NORM, SINGLE. 

Trigger Source: CH1, CH2, LINE, EXT. 
X-Y Operation, CHOP and TV. 
Dust Cover: optional

INCLUDING 
TWO (1:1/1:10) 
PROBES!

MO-1252
35 MHz 2-channel
Sensitivity: 5mV/div — 10V/div; 1 mV/div at x5 MAG. 
Bandwidth: DC or 10 Hz — 35 MHz
Sweep Mode: NORMAL, AUTO, SINGLE, DELAY.
Trigger Delay: INTEN’D, DELAY’D; 1ps— 100 mS.
Trigger Source: INT, LINE, EXT, EXT/10.
X-Y Ooeration: & X-Axis modulation.
Dust Cover: optional________________________________

GOS-331O
GOOD Will

Sensitivity: 5m V/div — 20V/div;1 mV/div at x5 MAG 
Bandwidth: DC or 10 Hz — 20 MHz.
Sweep Mode: NORMAL, AUTO.
Trigger Source: INT, CH2, LINE, EXT. 
X-Y Operation; & Z-Axis modulation 
Component Tester: for R, L, C & diodes

X Dust Cover: optional
INCLUDING TWO (1:1/1:10) PROBES!

$749
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COMPACT TRIGGERING CRO
10 MHz 1-channel. 75 mm CRT
G0S-3310 Specifications
Sensitivity: 5mV/div — 5V/div.
Bandwidth: DC or 2 Hz — 10 MHz.
Trigger Mode: AUTO, NORM, EXT.
TV.
Trigger Source: INT, EXT.
X-Y Operation.
CRT: 75 mm.

$299 *

GOS-955
good wu THE POPULAR GOS-955 
5 MHz 1-channel, 130 mm CRT 
GOS-955 Specifications
Sensitivity: 10mV/div— 1 V/div 

(with attenuator).
Bandwidth: DC or 2 Hz — 5 MHz.
Sweep Frequency: 10 Hz — 100 kHz.
Synchronisation: INT + or LINE, EXT. 
CRT: 130 mm.

$269 *
« EMONH INSTRUMENTS
gAJ Showroom «¡ Sales ALSO AVAILABLE FROM:

National Austraba Bank Bldg NSW OwM Eik™cS. s,»,. Phone 267

Division of
EMONA ENTERPRISES PTY LTD

2nd Floor. 661 George St . NSW Davred Electnmcs, Sydney. Phone 267 1385
Sydney. NSW 2000
Phone (02) 212 4815. 212 3463
Telex AA74500 EMONA
All Correspondence to
PO Box K720. Haymarket. NSW 2000

ACT 
QLD

Geoff Wood Electronics Pty Ltd, Rotelle, Phone 810 6845 
Martin De .aunay. (Newcastle) Pty Ltd, Phone 52 8066 
Electrons Components Pty Lid. Fyshwick. Phone 80 4654 
Bailee Systems Pty Ltd. Brisbane Phone 369 5900 
Solex Electronic Sales & Service. Townsville. Phone 72 2015 
‘Add 20°/o sales tax if applicable______

VIC

WA

SA

Radio Paris Group, Melbourne, 
Phone 329 7888
Hinco Engineering Pty Ltd. Perth, 
Phone 381 4477
Int s Communication Systems Pty Ltd. 
Port Adelaide, Phone 47 3688

TAS George Harvey Electronics, Hobart.
Phone 34 2233
George Harvey Electronics. Launceston.
Phone 31 6533
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A fine program on the ABC
No doubt many viewers will have enjoyed the very fine documentary series “Out 

of the Fiery Furnace” which has been running on the ABC lately. This Australian 
program has been very well researched, put together and narrated by one of the best 
ever commentators — Michael Charlton.

What a joy it is to watch this program. It is in such stark contrast to the ABC’s 
current affairs programs “Four Corners” and “Nationwide”.

Nationwide in particular has degenerated into a TV version of the afternoon 
newspaper with trivialised stories introduced in breathless excitement by Geraldine 
Doogue, the whole lot further spoilt by abysmally poor production. How Maximilian 
Walsh got tangled up in this lot must be a story in itself. Several recent episodes of 
Nationwide (for it is more like a soap opera) have featured Geraldine Doogue talking 
on the telephone to some far-flung reporter in Upper Mudgudgeon land. Gripping TV 
indeed.

The point is that the ABC has demonstrated, with such programs as “Out of the, 
Fiery Furnace”, “Countrywide” and even, dare I say it, “Rock Arena”, that it has the 
wherewithal and ability to put entertaining and informative programs to air. Let us 
fervently hope that their current reorganisation leads to a stronger and more viable 
broadcasting system. As I have stated in the past, the ABC is our National network. 
We should be able to feel justly proud of it. Come on ABC. Pull your socks up.

VHS has won the battle against Beta
The writing is on the wall for Beta format video machines. You have probably 

noticed big department stores running specials on Beta VCRs at prices under $400. 
No announcements have been made but it is the beginning of the end for the Beta 
format. For some time now the VHS format has had the lion’s share of sales and this 
has been recognised by video rental shops who are now concentrating on stocking 
VHS to the detriment of Beta format movies.

At the same time, sales of blank tapes have been running solidly in favour of the 
VHS format. No doubt this has partly been because of greater demand from the 
duplicating houses for VHS stock for rentals. The trend has become so marked that 
when BASF recently released their new premium grade 4-hour video tape they did 
not bother to release a version for the Beta market. They reckon it’s not worth it.

Even Sony, the chief proponent of the Beta format, has recognised the trend and is 
marketing VHS blank tape. How much longer will they continue to sell Beta VCRs?

None of this means that Beta VCRs are inferior to VHS machines. In fact, it is 
probably the other way around with Beta machines giving a slightly better picture 
and generally, more features for a given price. But, for a number of reasons, mainly 
related to the marketing of VCRs, VHS has won the sales battle. It remains for the 
Beta manufacturers to declare that they are defeated.

Leo Simpson
Printed by Magazine Printers Pty Ltd, Regent Street, Chippendale and Masterprint Pty Ltd, Dubbo, NSW for Magazine Promotions, Regent St, 
Chippendale.

Copyright. All rights reserved.

Information is furnished in this magazine without responsibility for its ultimate use or for any failure of equipment to operate as expected, or for any 
damage, loss or injury which may be sustained. Patents may apply to devices or arrangements depicted in this magazine. Material intended for 
publication is submitted at the sender's risk and while care will be taken, responsibility for any possible loss will not be accepted by “Electronics 
Australia".

Distribution: Distributed in NSW by Magazine Promotions, 57 Regent St, Chippendale, in Victoria by Magazine Promotions, 392 Little Collins Street, 
Melbourne; in South Australia by Magazine Promotions, 101-105 Waymouth St, Adelaide; in Western Australia by Magazine Promotions, 454 
Murray Street, Perth; in Queensland by Gordon and Gotch (A’asia) Ltd; in Tasmania by Ingle Distributors, 93 Macquarie St, Hobart; in New Zealand 
by Gordon and Gotch (NZ) Ltd, Adelaide Rd, Wellington.
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Specifications:
CCITT V.21 & V.23, Bell

240VAC/3W

for 25
Robotics
Motor

only750

ApPro

4.95

4.95

Chassis Male3.50
3.50

Chassis Male 5.50
5.50

Chassis Male 7.50
7.50

Chassis 3.50

6.50

The W" 
vers'00

Now you can afford a modem 
with all the features. By using the 
just released LSI ‘World Modem’ 
chip we are able to offer the 
performance you would normally 
only get with modems costing 3-4 
times the price. The Avtek 
Multimodem is designed in

Spade terminals. Weight 4.061bs.
Maximum discharge 60A.
Terminals may be used as solder

7805, 12, 15 positive 
voltage regulators
Normally $1.20, this 
month:

Replacing the standard ‘Cannon’ 
connectors, Neutrik connectors offer 
a higher standard of performance 
together with a number of 
revolutionary features, making them 
right choice where you need the 
ultimate in reliability and ease of

Size: 96(H) x 130 x 67mm
Normally

We've bought a large shipment of 
US made Technaceli brand Gell 
Cells. These maintenance free 
rechargeable batteries are ideal for 
cyclic and standby use. They may 
be placed in any position.

Standards: 103 & 202
Data Rates: 300, 600 and 1200BPS

Chassis 
Female

4 pin
Line Male
Line Female

Chassis 
Female

Line Female 3.50
Chassis Male 3.20

5 pin 
Line Male 
Line Female

Backward 
Channel 
Computer 
Interface
Power

Prices: 
3 pin
Line Male

Australia to suit both the 
Australian and International 
standards. Working at both 300 
and 1200 baud, it provides all the 
currently available protocols, 
whether you wish to 
communicate down the road or_

Chassis 
Female

Line Male 
right angle 
Line Female 
right angle

A revolutionary collet type cable 
grip provides a reliable grip on both 
thick and thin cables and a touch 
lock device allows you to quickly 
and easily remove and insert the 
cables. Construction is to the highest 
standard - made in Switzerlandlla^

75 PBS in conjunction 
with 1200 BPS 
CCITT V.24 (RS232C)

ihewod—■ -,

Chassis 
Female 
6 pin 
Line Male 
Line Female

Mains Type
Line Male 6.50
Line Female 6.50
Chassis Male 6.50

6.50
7.50

8.95
10.95

2661-3USARTS 
going for a song 
Worth over $25.00 each. Look at 
our incredible price.

Perfect to drive your automated 
helper around. VJC****^
Nominally 24 volt, but runs 
perfectly on 12VDC. These motors 
put out incredible torque - try and 
stall one!!
★ Output speed at 12V no load approx 100mA 
★ Stalled current approx 200mA
★ Size overall 55mm long by 35mm wide
★ Shaft length 20mm
★ Shaft diameter 4mm
These superb motors are made by Canon 
We are selling them at approximately 
30% of the normal price. ___

4.50
5.50

1-9 
3.50

Front Panel Mode switch (12 position 
Controls rotary), Connect Switch 

(3 position toggle), Tests 
Switch (3 position 
toggle).

Front Panel Connect LED, Data 
Indications Carrier Detect,Received 

Data, Request to send, 
Clear to send, Transmit 
Data, Ring Detect, Test 
switch off normal, 
POWER.

These super useful capacitors 
include bracket. They
normally sell for over UU V — {
$2.00 each. '

250011F/35V
Electro É

The Multi Modem
Hie Finest Modem in its Class

Save over 40% 
on Regulators

Neutrik 
Connectors 
the Best|^ 
for Less

7905, 12, 15 negative 
voltage regulators 
Normally $1.50, this 
month only 850

Thermistor 
Bargain
Philips type 56R 2232-660-91009.
Refer Philips catalogue for specs. 
Thousands of uses. Going at a 
giveaway price.

Female
Chassis Male 2.50^^W 
non locking

Chassis 2.50
Female non
locking

* v/e can 

^52»^'

Huge saving on 
TO5 Heatsinks
Others are selling these black 
anodized aluminium heatsinks for 
95C each! Look at our tiny price:

$1.50 
-for 10!!
Best Prices ' v 
on Gel Cells

6V/8AH
Spade terminals.
Size 140(H) x 110 x 66mm
normally $22^99"

only$2065
12V/4.0AH

6V/4AH
Available in quick disconnect 
spade terminals or spring 
terminals. Weight 21bs. Max 
discharge current 60A (spade 
terminal type).
The spring terminal model has a 
built in circuit breaker to protect 
against short circuit.
Size: 108(H) x 67 x 67mm
Normally SiT-SS"

onlys16’5



D Connectors 
- Massive Birth­
day Savings 
Our prices on top quality D 
connectors are the lowest 
around but for our birthday 
special we have reduced them 
a further 20%. Work out the 
price from the list below then 
deduct 20%. For this month 
only!!!
'D7 Connectors Solder Type

Biggest Range, 
Best Prices!!
Avtek have really cornered the market on 
these connectors. IDC (Insulation 
Displacement Connectors) are the best, 
quickest and most reliable way to 
connect electronic equipment. We have a 
huge range of IDC connectors and 
matching cable, all ready for immediate 
delivery!!!

IDC Connectors
P.C. Mount Headers

Card Edge Connectors
7.95

6.50 7.95

8.50 7.95

8.95 8.50

7.95 7.50

11.50 11.00

12.00 11.50

lOup 
7.0010 pin Card Edge 

Connector
16 pin Card Edge 
Connector
20 pin Card Edge 
Connector
26 pin Card Edge 
Connector
34 pin Card Edge 
Connector
40 pin Card Edge 
Connector
50 pin Card Edge 
Connector

IDC Centronics 
Connectors

1-9 lOup
DE9S Male 9 pin 2.50 2.20
DE9S Female 9 pin 2.95 2.70
DE9 Backsheii 1 piece 2.00 1.80
DE9 Backsheii 2 piece 2.95 2.50
DA15P Male 15 pin 2.95 2.50
DA15S Female 15 pin 3.50 3.00
DA15 Backsheii 1 piece 2.00 1.80
DA15 Backsheii 2 piece 2.95 2.50
DB25P Male 25 way 4.50 3.95
DB25S Female 25 way 4.95 4.30
DB25 Backsheii 1 piece 2.00 1.80
DB25 Backsheii 2 piece 2.95 2.50

1-9 lOup
10 pin Straight Header 3.75 3.50
16 pin Straight Header 4.75 4.50
20 pin Straight Header 5.50 5.00
26 pin Straight Header 6.75 6.00
34 pin Straight Header 7.75 7.00
40 pin Straight Header 8.75 8.00
50 pin Straight Header 9.75 9.00

1-9 lOup
10 pin Right Angle Header 3.75 3.50
16 pin Right Angle Header 4.75
20 pin Right Angle Header 5.50
26 pin Right Angle Header 6.75
34 pin Right Angle Header 7.75 
40 pin Right Angle Header 8.75
50 pin Right Angle Header 9.75

Wire Wrap Headers

4.50
5.00
6.00
7.00
8.00
9.00

»rmectors PC Mount
1-9 lOup

Male 9 pin PCB Mnt 3.25 3.10
Female 9 pin PCB Mnt 3.95 3.75
Male 15 pin PCB Mnt 3.95 3.75
Female 15 pin PCB Mnt 4.95 4.60
Male 25 pin PCB Mnt 4.50 4.10
Female 25 pin PCB Mnt 5.50 5.00

Female Socket Transition 
Connectors IDC Type f “

1-9 lOup
24 pin Male 14.95 14.00
24 pin Female 14.95 14.00
36 pin Male 15.95 15.00
36 pin Female 15.95 15.00
50 pin Male 17.95 17.00
50 pin Female 17.95 17.00

‘V Connectors IDC Type

10 pin socket
14 pin socket
16 pin socket
20 pin socket
24 pin socket
26 pin socket
34 pin socket
36 pin socket
40 pin socket
50 pin socket

1-9 lOup
4.50 4.00
5.00 4.50
5.25 4.50
5.50 5.00
6.00 5.50
6.50 6.00
7.50 7.00
7.95 7.50
8.50 7.95
9.95 8.75

9 pin Male
9 pin Female
15 pin Male
15 pin Female
25 pin Male
25 pin Female
37 pin Male
37 pin Female
50 pin Male
50 pin Female

1-9 
8.50
8.95
9.95
10.95
11.95
12.95
15.95
16.95
20.95
22.95

lOup 
8.00 
8.50 
9.00 
10.00 
11.00 
12.00 
15.00 
16.00 
19.95 
21.95

34 Pin Right Angle
50 Pin Right Angle

lOup 
7.00

1-9
7.95
12.95

IDC DIP Plugs 
1-9 lOup

8 pin plug 2.95 2.50
14 pin plug 1.95 1.50

IDC Cables
Grey
Price per metre
10 way $1.25
16 way $1.75
26 way $2.50
34 way $3.45
50 way $5.25
60 way $6.25

Colour
16 way
25 way
34 way

$2.20
$3.95
$4.95

Twisted Type 
(Low Noise)
26 way $5.95

Book Bargains 
Motorola M6800 
Programming Refer­
ence Manual
Includes description of M6800 Program 
visible registers, Interrupts and Stack 
operations, Address Modes, Instruction 
set, Commands for EXbug, MIKbug, 
MINIbug II, MINIbug III. Also has 
descriptions of MPU, ROM. RAM. PIA 
and ACIA. Normally selling for $9.95 

only $3.95
Motorola Linear 
Interfacing Manual
Inludes full technical details of the huge 
range of Linear ICs including: Memory/

• Microprocessor Support. Driver 
Receivers. Communication Interface. 
Voltage Comparators. Data Conversion.

Sag Voltage References. Cross referenced 
with package information and 
applications notes. A must for every 
professional or hobbyist.
Normally selling for $11.95. This month:

only $4.95
SThe Joys of Minis 

|m and Micros
^KA collection of articles from Computer 

Decisions' covering the use of the small 
computer for business. Cuts through the 

j'? advertising hype to enable the business 
HHB man to make the right decisions.
gBEM Normally $14.95

now only $4.95

*

PASCAL with Style A 

‘Programmers can write programs that \ 
work first time.' This is the theme of this> 
valuable text. Samples of programs used j 
to illustrate the point. /
Normally selling for $14.95

only $4.95
BASIC with Style
Intended for BASIC programers who 
want to write carefully constructed, 
readable programmes. Rules for writing 
more accurate, error free programs. An 
excellent guide to program design and 
efficiency. Normally selling for 14.95 

only $4.95
Using Microcomputers 
in Business
Written by a consultant to owners of 
small businesses, this book is essential 
reading for any purchaser of 
microcomputer systems or software.
Normally $14.95

now only $4.95

The Electro-optical 
Components Data
The Texas Instruments data book covers 
photodiodes, avalanche photodiodes, low 
noise amplifiers, photodetector modules, 
infrared emitting and transmitting diodes. 
Includes devices designed for fibre-optics 
waveguide coupling. Normally $5.95.

This month only: $1.95

Save 40% on>l 
1793 Disk W 
Controller IC
We have limited stock of 1793 disk 
controllers at huge savings. These 
normally sell for $45.00. For this month
there:

only $25.00

^VTEK
(ELECTRONICS) Pty Ltd
119 York Street, Sydney 2000

Phone (02) 267 8777
Mail Orders to: P.O. Box Q302 Queen 

Victoria Building, Sydney 2000
Postage and Packing
Divide the value of your order by 20(5%) to get post and packing 
value and then add $2.00 - it’s that simple. All bankcard orders can 
only be sent to a normal address (not a P.O. Box). All Bankcard 
orders will be sent by registered post (add $3 to P&P charges)
Dear Westies: We regret to 
inform customers that we have 
closed our Enfield branch due to 
lack of interest!!



News Highlights

RCA discontinues CEO 
videodisc player 
- writes off $100 million

What is the future of video disc 
systems? Reports from both America 
and Europe suggest that it may not be 
very bright. The biggest blow is the 
announcement by RCA, in April, that it 
would cease manufacture of its 
Capacitance Electronic Disc (CED) 
players which it pioneered and which 
reputedly will involve writing off 
SUS 100 million.

While RCA is not the only 
manufacturer of CED hardware, its 
pullout has shocked current owners 
(about 550,000 in the US) who fear that 
both maintenance and software may 
begin to dry up. RCA has tried to allay 
these fears by announcing that it will

Microwave radio link 
contract for AWA

Amalgamated Wireless 
(Australasia) Limited has been 
awarded a $4M contract with the 
Department of Defence for the 
supply, installation, commissioning 
and post commisioning support of 
microwave radio systems connecting 
major sites for the Defence Integrated 
Secure Communications System 
(DISCON). 

continued to supply software and 
provide service.

In spite of this the impact has been 
widespread. Video Shack has announced 
an across-the-board slashing of software 
prices to less than $10 per disc, 
suggesting a short life and a merry one 
for disc fans. At the same time Home 
Video has cancelled plans to put some 
top line pictures on disc.

CBS/Fox is taking a brighter line, with 
a positive statement that they intend to 
continue producing software, but other 
producers, such as MGM/UA and 
RCA/Columbia, are adopting a more 
cautious wait-and-see attitude.

Meanwhile, in Europe, the Philips 
Laservision system is in similar trouble, 
with poor sales of both hardware and 
software. Thorn-EMI appear to be faring 
a little better with their VHD system 
but, overall, the videodisc scene looks 
pretty bleak.

The microwave systems were 
designed by AWA and feature radio 
systems made by Telettra (Italy) with 
whom AW A have enjoyed a long and 
close association. These radio systems 
have a proven reliability, operating in 
extreme environments in such 
countries as Spain, Mexico, 
Yugoslavia and Argentina.

The all Australian design and 
installation effort will contribute to 
the achievement of an overall 
Australian content in excess of 75% 
of the contract value.

News from 
silicon glen

The glens of Scotland are no 
longer simple rural areas 
producing peat moss, wool, and 
whisky. A $US150 million 
investment at the Greenock, 
Scotland, plant of US electronics 
giant National Semiconductor will 
triple output of semiconductor 
wafers there, at a time when 
worldwide supply cannot keep up 
with the demand for silicon chips.

The expansion is the largest 
single investment to be made in 
Scotland’s electronics industry, 
although the country has been 
very successful in attracting high 
technology companies with tax 
incentives and government 
subsidies over the last few years. 
There are now almost 300 
companies in the electronics sector 
alone, with more than half of the 
United States’ top 20 electronic 
companies now manufacturing in 
Scotland.

The Greenock plant, set up at a 
cost of $US1,125 million, is the 
only National Semiconductor 
plant outside the United States 
producing silicon wafers, the 
essential first stage in the 
manufacture of integrated circuits. 
Output at the plant is expected to 
reach 500,000 wafers this year and 
is set to treble by 1989 with 
expanded production facilities and 
the installation of new technology.

Aussat ground stations 
under construction

Construction work on the major city 
earth stations of the Aussat network is 
progressing on schedule, with the two 
tracking, telemetry and control (TTC) 
stations in Perth and Sydney nearing 
completion. Contracts have recently 
been let for other stations in Melbourne, 
Adelaide, Canberra and Hobart and 
construction is under way.

Contracts for the construction of the 
Brisbane earth station have also been let 
and work has begun on the Darwin 
station.

The eight earth stations will complete 
the major city Aussat network and 
provide the main communications access 
points to the two Aussat satellites. Each 
earth station is expected to cost $3 
million, including the building, antennas 
and communications equipment. The 
first 13 metre dish antenna was installed 
at the Sydney Belrose station in March.
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Win a Javelin ultra-light aircraft
This is the Javelin light aircraft, 

similar to one being offered as first prize 
in the Dick Smith Electronics DSX-Press 
Bank Cheque-Back Competition, full 
details of which will be found in the 
Dick Smith Electronics mailer enclosed 
with this issue.

The Javelin in an all Australian 
aircraft, using the latest material and 

construction technology. It has a 
maximum level speed of 88km/h 
(48knots), climbs at 240m (800ft) per 
minute, and has good manoeuvrability.

It is designed to comply with the 
appropriate air navigation order (95.10), 
is Department of Aviation approved, and 
requires no licences to fly. Controls are 
conventional joystick and rudder bar and 

it is claimed that even a novice can learn 
to fly it in a few minutes.

The engine is a 28bhp two stroke, but 
a 35bhp in-line twin is available as an 
option. The prize Javelin will be 
equipped with flight instruments, 
streamlined engine narcelle, and electric 
start. Take-off and landing speeds are 
low at 35km/h and require only a few 
metres run — depending on the wind. It 
is valued at $8775.

ELF/laser submarine 
communications

The US Navy is proceeding with the 
development of its extra-low frequency 
(ELF) radio system (30 to 300Hz) for the 
transmission of emergency information 
to deeply submerged submarines. It is 
also very much interested in an 
alternative blue-green laser system, 
although this will probably not be 
available for some years.

Deputy Under Secretary Ronald R. 
Latham recently told the US Congress 
Defence Committee that although ELF 
and the laser system have the 
disadvantage of rather limited data rates, 
the laser system has the additional 
problem of being almost useless in bad 
weather conditions and stormy seas.

The construction of the ELF 
transmitter system in remote areas of 
Michigan and Wisconsin is expected to 
take at least a year. The long 
wavelengths involved means that the 
antennas will be measured in tens of 
miles. Limited transmissions could begin 
this year however, and a current 

(prototype) ELF system at Clam Lake, 
Wisconsin, may be used to provide so- 
called “bell-ringer” type signals. These 
will be continuous transmissions, with an 
interruption indicating that an 
emergency exists. This technique was 
chosen to discourage any attack on the

Answering service 
for mobile telephones

A call answering service for mobile 
telephone customers is now available in 
Sydney and Melbourne, with a service 
for Perth and Brisbane scheduled to 
begin later this year.

Mr Ken Douglas, the NSW State 
Manager of Telecom, said that the new 
message taking facility will benefit 
customers whose mobile phones are 
either out of range, switched off or 
unattended. “Recent research indicates a 
need for a call answering service, which 
will be offered as an optional extra to 
some 1,500 existing mobile telephone 
customers and all new customers”. 

transmitter site itself.
Several environmental groups in the 

United States have opposed the ELF 
transmitters on the grounds that high 
power, low frequency transmissions 
could have harmful effects on plant and 
animal life in the vicinity.

The service links telephone exchange 
operators, Telecom’s “Telefinder” radio 
paging service and mobile telephone in 
vehicles and marine craft. Using the 
system, callers unable to reach a mobile 
telephone number can ring an operator 
and leave a message. The operator then 
alerts the mobile telephone customer 
through the radio pager, and when 
convenient the customer can ring the 
operator to collect the message.

In the event of a message not being 
collected within four hours the operator 
will re-page the customer (between 8am 
and 8pm). Further developments of the 
the system will also allow calls to be 
diverted to numbers pre-determined by 
mobile telephone customers.
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News Highlights

UK-USA video conference facilities introduced
Colour videoconferencing services 

to the USA using advanced 
techniques of digital compression 
have been successfully launched by 
British Telecom International (BT1). 
This advanced form of 
communications, which allows 
groups of people in the two countries 
to see and hear each other as if they 
were face-to-face, is now available 
between British Telecom’s 
Confravision studios in Britain and 
videoconferencing rooms across the

Progress report on 
AUSSAT

Australian engineering specialists and 
other technical personnel are working on 
site at Hughes Aircraft Company’s El 
Segundo, California facilities where 

USA operated by the American 
Telephone and Telegraph Company 
(AT&T) or available to Satellite 
Business Systems (SBS).

The new international services use 
high-speed digital transmission links 
between international exchanges in 
the two countries, providing full­
motion video and audio 
communications. They follow the 
setting up of the first digital video 
conferencing service to Canada in 
February.

Australia’s domestic satellite system is 
taking shape. Hughes is building three 
HS376 satellites for Aussat the first two 
of which are due for launch on the space 
shuttle in mid 1985. Pictured from left: 
Ken Burrill of Hughes, Russell Hinwood, 
Dave Solomon and David Hollings­
worth, all of Aussat.

Go ahead for digital TV
Digital processing of analog TV 

signals within the television receiver 
offers a number of advantages to 
manufacturers and viewers alike, and the 
first digital TV sets should appear on the 
market in Europe and the United States 
this year.

All of the receivers going into 
production are based on a set of seven 
VLSI chips developed by ITT. The 
company itself is planning to produce 
400,000 digital receivers this year, with 
Grundig and Blaupunkt also going into 
production using the same chip set.

In the United States, Zenith and 
General Electric are also buying the ITT 
chips and are expected to produce digital 
receivers this year. Panasonic, Sony and 
Sharp have also announced plans to 
produce receivers based on the same 
intergrated circuits.

The main attraction of digital TV 
designs is their improved flexability. 
Features such as teletext, ghost­
eliminators, “picture-in-picture” 
windowing, still picture and higher 
resolution can be added easily, either by 
programming the existing chip set or by. 
adding additional logic. Multi-standard 
sets, capable of displaying PAL, NTSC 
and SECAM signals at the touch of a 
switch are also a possibility.

ITT has already displayed a VCR 
programming system that works with its 
digital receivers. The system, still in the 
development stages, works with telextext 
equipped sets. A teletext page listing 
future TV programs can be fed into the 
receiver’s memory and used to 
automatically program an attached 
VCR to record selected program 
transmissions automatically.

Taiwan takes on IBM
According to reports from 

International Resource 
Development Inc and other industry 
observers, several companies in 
Taiwan and Hong Kong are ready 
to “flood” world markets with 
“lookalike” copies of the IBM 
Personal Computer. IRD 
researchers speculate that IBM may 
decide to license some of the Asian 
companies rather than attempt to 
stop them with legal action.

Such a licensing program would 
not hurt IBM, which can barely 
keep up production to meet current 
US demand for its PC, but it may 
severely affect other manufacturers 
of IBM workalikes such as Compaq, 
Columbia and Radio Shack. Some of 
the Asian PC compatible models are 
expected to sell for less than half 
IBM’s price.
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BUY DIRECT FROM OUR CITY STORE!
DLP1

LOGIC PROBES

Max Input 1.5 MHz 
Strong Aluminium 
case

ONLY

$10.50
LEDs HI LOW PULSE
80cm leads
KEY to LEDs on back of probe
Input Impedance 300k

OR MAIL ORDER

COMPUTER
WB2N 

BREADBOARD
COOLING FANS

$13.50
79.5 (3”) 
SQUARE
115 VOLT

WE STOCK A FULL RANGE OF KITS
DESCRIPTION

K4084 CAR ALARM ETI 084 
K1000 SHORTWAVE ANTENNA 
K1106 RADIO MIC. KIT 106 
K1107 ELECTRONIC DIE 
K1123 ALIEN INVADERS 
K1492 SOUNDBENDER KIT 
K1501 NEG IRON GEN KIT 
K1583 ALCOHOL BREATH 
K1607 SOUNDGEN PACK KIT 
K1724 MICROWAVE LEAK DT 
K1798 TV MASTHEAD AMP 
K1822 CUDLIPP CRICKET 
K1824 VOICE OP RELAY 
K2105 BENCH AMP ETI 453 
K2500 DIG FREQ COUNT 50 
K2501 500MHZ PRESCALE 
K2502 DEC PNT KIT-K2500 
K2505 FUNCT. GEN EA KIT 
K2521 LED CAP METER EA 
K2525 TRANS/FET TEST EA 
K3205 PWR SUPP 30V 1A 
K3220 DUAL TRACK PWR SP 
K3250 13.8V/10A PWR SUP 
K3300 BENCH P/SUPP DL M

PRICE
12.50 
9.95
6.50 
7.50 

13.95 
29.50 
39.50 
29.95 
17.50 
14.50 
33.50 
12.50 
12.50 
14.50

125.00 
26.00
9.50 

89.50 
55.00 
19.75 
49.50 
89.50 
89.50 

139.50

DESCRIPTION
K3301 10 TURN OPT-K3300 
K3302 */- 12V OPT-K3300 
K3325 40V/50A P/SUPP ETI 
K3350 MICRO P/SUPP KIT 
K4010 TRANS ASSIST IGN. 
K4084 CAR ALARM ETI 084 
K4232 COURTESY LIGHT EX 
K4320 BATT COND INDICAT 
K4324 TWIN RNG LED TACH 
K4326 EXP SCALE LED MET 
K4330 CURRENT CAR ALARM 
K4334 AUTO TESTER ETI 
K5001 PREAMP SERIE 5000 
K5005 MOSFET PWR 5000 
K5025 GRAPH. EQUALR 5000 
K5050 SPKR PROT. STEREO 
K5051 SPKR PROT. MONO 
K5412 LED BARGRAPH DISP 
K5510 GEN PURP PRE AMP 
K5530BALDIF PREAMP 
K5800 MUSICOLOUR IV KIT 
K5810 STEREO SYNTH VCR 
K5825 VIDEO EDHANCER EA 
K5830 VIDEO DISTR AMP

PRICE
10.00
12.50 

175.00
59.50 
35.00
12.50 
3.95 
4.95

24.50 
9.50

29.50 
14.50

275.On 
319.00 
199.50
79.50 
22.50
16.50
8.50 

18.50
89.50 
55.00
35.00 
45.00

K5850 VIDEO AMP EA KIT 
K6005 DRILL SPEED CONTR 
K6300 FLUORO STARTER EA 
K6320 TOUCH LAMP DIM EA 
K6321 REMOTE FR DIMMER 
K6700 12/240 INVERT 40V 
K6750 12/240 INVERT 300 
K9649 LIGHT PEN MICROBE 
K9668 EPROM PROC. MICROB 
K9671 CENTR IF MICROBEE 
K9673 MULTIPROM BRD M.B. 
K9674 JOYSTICK MICROBEE 
K9675 JOYSTICK MICROBEE 
K9680 JOYSTICK MICROBEE 
K9690 LIT. BIG BRD KIT-2 
K9691 8 INCH CPM 9600 B 
K9692 8 INCH CPM 1200 B 
K9693 5 INCH CPM 9600 B 
K9694 5 INCH CPM 1200 B 
K9695 LIT. BIG BRD KIT-1 
K9733 RTTY COMP DECODER 
K9736 FAX DEC. MICROBEE 
K9760 VIDEO RF MOD ETI 
K9834 COMP MUSIC SYNTH.

14.95 
13.95
4.95

19.50
9.00 

55.00 
199.50
19.95 
55.00 
29.95
99.50 
24.50 
35.00

4.95 
474.00 
144.00 
144.00 
144.00 
144.00 
150.00
19.50
24.50 
17.50 
26.50

MAIL ORDER & SHOP SALES
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FULL DETAILS
IN TNE
MAILED
IN TNIS

69;LEVEL 
CHESS

MASTER
nbellevable! A chess game 
it fits into the palm of 
land. Amazing micro­

circuit miniaturisation 
has made it possible 

Ideal for playing or 
learning chess, LCD 
display. i

Fantastic -Ul, 
Value!sZQoo
" WCat Y-1018 2 Level
50 ohm 

UHFCOAX 
Top quality RG213 

mil spec co-ax Ideal 
for UHF - ultra low 
loss. Sure it’s more 

expensive than RG8: 
ever tried using RG-8 at

UHF??? 
Cat W-2099

MASSIVE 
25 AMP 

Heavy duty hook-up 
wire

You asked for it! 41/0.32 mm cable 
with thousands of uses: power 
supplies, battery charges, etc. 
Very flexible, two colours.
Red: Cat W-2286 IE*
Black Cat W-2288 / per m

(100m rolls only $65!!)

«14«
PIEZO SIREN

A»*

Cat M-9565

Hold onto your 
hats! This will 
blast them off at 
short range! 6 to 
20V DC-and what 
a blast. Intruder 
alarms, tell-tales, 
truck back-ups, 
etc.
Cat L-70259V @ 2A 

PLUGPACK 
What a bargain! Manufacturers 
loss is your gain: they made too 
many- we bought them cheap. And 
we pass the saving on to you!
Massive 2A AC - ideal for many, 
projects (put the rectifier inside the 
project!)

WORTH 
$10 
or more!

$3450

PCB Mounting terminals
The easy way to connect to a pcb: they solder to the 
board, and wires are screwed into terminals. Simple!
Choice of three sizes:
3-way Cat H-6745 $1,10ea (10 up $1.00ea)
6-way Cat H-6748 $1,55ea (10 up $1.40ea)
8-way Cat H-6750 $1,65ea (10 up$1.50ea)

BARGAIN
VALUE 

MULTI 
METER

Cat Q-1136

WAS
*79
Here’s top value! Save over 
$10 on one of the most popular 
multimeters oversold in Australia. 
The Dick Smith Q-1136.
Much, much more than just another multimeter 
It features a huge 100,000 ohms per volt sensitivity, 
with ranges from 10uA to 10A and 0.5V to 1 kV DC 
PLUS 10A AC, 5V to 1 kV AC plus four resistance 
ranges.
But even more: it also measures transistor Hfe and Ico 
-NPN and PNP-and diodes. Amazing? You Bet!

HEADLIGHT

Disk Storage Box
Watch our for dirt& gremlins: they’ll bat x'3530 
ruin your valuable 
diskettes. Store 
them in this pro- 
protective case.
Holds 30. |

It’s so annoying! You leave the lights on 
and_cop a bat flattery. No longer fit this 

light reminder and it jogs your 
memory. Easy to fit - cheap 
battery insurance!

Cat A-8509

Pro-
quail 
Radio
Control
ONLY M 99 ™
Ask the experts: they’ll tell you (a) get away from the 
crowded 27 & 29MHz bands and (b) go for FM!
Here’s the radio control the experts use- a36MHz, 5 
channel capacity FM system with full digital 
proportional control.
Comes complete with 3 servos, receiver, battery 
container & cables - ready to install into your plane, 
boat, buggy, etc. If you’re really into radio control - 
get into this one!!



HURRY-LAST CHANCE
KEYBOARDS!!
Air freighted direct from Silicon Valley
World famous ‘Cherry’ brand computer keyboards ... fully 
assembled on 24 gauge steel frame and fibreglass
PCB! Absolutely brand new and guaranteed 
— made for a leading computer manu- 
facturer who went broke (don’t^^^Sagr 
they all?) these amazing
keyboards are ideal for anR’wSil 
building all sorts of
computer projects. Cat K-3621 < ►
Cost original manufacturer ; 
over $ 100 each... worth over 
$200 normally... look at our 
ridiculous price!

only^4995
WORTH OVER $200 o

BARGAIN RAMS
(Not the woolly kind!) get the most 
from your computer with extra 
memory. Saves yours! Two types to 
choose from —
4116 — 16K x 1 suits most 8-bit 
microcomputers around (8 required 
for 16K)Cat Z-9310 $1.95
4164 — 64K x 1 suits Challenger.
IBM PC, etc. (9 required tor 64K) 
CatZ-9312 $10.95

NEW!
Right Angle pcb 
mounting switches -
Save the hassle of wiring 
switches ■ solder them dir­
ect to the pcb and use them 
as the pcb anchor points

Suppressors
Use these quality suppressors to 
reduce or eliminate pesky noise in 
your car radio/car hi fi system.
Capacity Noise. A-7902 .80«
Ignition Lead. A-7904 .55«
Spark Plug. A-7908 $1.20
Alternator.A-7924 $2.80
Coax Alternator A-7928 $6.50
Deluxe Alternator A-7926 $1 2.50

Want some of these? 
We'll L£D you have em! 
New! Dual Colour (RED/GREEN) 
in standard 5mm (3 lead) packgreat 
for model train signals!!!
Cat Z-4070 60«
High Intensity Red LED - whopping 
200mCd at 20mA!
Cat Z-4075 A Bargain at 95« 
Flashing Red LED -inbuilt flasher 
IC! Cat Z-4000 Now only 45«

tool! What a great idea.too" miai a great iaea. — ..
DPDT contacts, rated at 3A $ «95 
125V AC. Cat S-1177 °

SHAZOOM! "
SEMI BARGAIN "

Our garden variety - guaranteed 
DS547, 548 & 549 transistors are 
normally fantastic value at 17« ea. 

"k LOOK AGAIN! ★ 
For July only, buy a bulk pack of 
any of the above and get

YOU CAN NEVER HAVE TOO 
MANY OF THESE IN YOUR 
JUNK BOX!
But hurry - limited stocks available.

cn BOOKS • BOOKS • BOOKS • BOOKS • BOOKS

Your First Computer
xo'e

• BOOKS • BOOKS • BOOKS • BOOKS • BOOKS

Computer Books z —

46 stores
across Australasia

See page 30 for full address details B78?

Data Books
Linear Vol.1

Cat B-4019 $6.00

O 
O 
m

Linear Vol. 2cn

cn

cn

cn
O 
o 
CD

o 
o 
m

Cat B-4020 $6.00 
Linear Applications

Cat B-4021 $12.00
Logic TTL

O 
O 
m

O 
O 
m

Cat B-4022 $11.95 
MOS Memory

Cat B-4023 $5.95 
CMOS Enlarged

Cat B-4025 $9.95 
GE Optoelectronics

Cat B-4028 $9.95 
RF Transistors

Cat B-4035 $16.95
Small Signal Transistors

Cat B-4036 $18.95

’84 Handbooks
World Radio TV H/B

Cat B-2084 $24.50
ARRL Radio H/B 1984 

Cat B-2219 $19,95

BOOKS • BOOKS

The traveller’s companion
SUPERPLUG MAINS ADAPTOR

6 A A.OK Travellingoverseas?YouTlfind 
▼ our good old Aussie & Kiwi

■ power plugs fit just about no-
where. Take a Superplug with you: they convert to 

Cat P-5652 ius a°out everywhere! (Note: not a voltage converter!!)

UONITOH « ' '

"The Greenies
Best friend
HAND HEID 
GEIGER 
COUNTER

Cat Q-1000

Yes! A highly sensitive scientific instrument for 
detecting alpha or beta, gamma or x-ray radiation. 
Gives accurate readout in mR/hr with 3 sensitives. 
Now you can tell if your house was built over an old 
watch factory ... or if the next door neighbour is 
building atomic bombs in his basement!
As used by 
• Scientists ONLY
• Geologists
• Environmentalists
• Greenies
• Wharfies

259
HURRY: LIMITED 

QUANTITIES

Micro 80 Aust.
Cat B-5062 $3.50 

IBM PC DOS
Cat B-8603 $22.50

Programming 8086/8088
Cat B-8604 $19.95 

PC World
Cat B-8606 $3.00

e*

J®
X>o

DICK SMITH 
ELECTRONICS^



Of all Australia’s scientific achievements, the 
Interscan aircraft blind landing system ranks as 
one of the most significant. Designed by the 
CSIRO, it has been chosen for world-wide use 
over designs from Europe, the UK and the USA
by PHILIP WATSON

Ever since man began flying he has 
been acutely aware of the weather and 
the hazards it presents, particularly in 
regard to visibility. A sudden “closing in” 
of rain or fog can blot out the landscape 
and make any landing a hazardous 
manoeuvre.

This was less serious while flying was 
mainly a sport or hobby. When the 
weather looked threatening, or the 
forecast was doubtful, wise pilots simply 
did not fly (unwise ones sometimes did — 
and paid the price!).

But with the advent of commercial 
flying came the need to maintain regular 
schedules. People flew to save time, and 
a diverted aircraft defeated the whole 
purpose of the exercise — to say nothing 
of the added cost to the airline.

Many radio aids were developed over 
the years, ranging from simple radio 
telephone circuits (for “talk-down” 
procedures) to beacons, direction finding

Australian designed elevation antenna giving 
1.5° vertical beam width. Overall height is 
3.6m, aperture height 3.16m. 

Interscan

equipment, radio altimeters, and a host 
of similar devices. These were useful to a 
degree, if the weather was only 
moderately bad, but not a real answer.

The ILS system
The most satisfactory solution, until 

recently, was the Instrument Landing 
System (ILS). Introduced as an 
internationally agreed standard in 1949 
it has served the aviation industry well 
for 35 years, and has been installed in 
over 500 airports throughout the world.

While a detailed description of ILS is 
not warranted, a brief run-down will give 
the reader a better idea of the problems 
and limitations which lead to the 
development of Interscan.

In simple terms.the ILS radiates two 
narrow radio beams in line with the 
runway. One, the localiser beam is on 
VHF between 108 and 112MHz. The 
other, the glide slope beam, is on UHF 
between 329 and 335MHz. This beam is 
tilted upwards at 2.5°.

The idea is for the aircraft to fly along 
these beams to within sight of the 
runway, using an ingenious system to 
keep it “on the beam”. By a complex 
system of antennas and sideband 
modulation the localiser beam appears, 
to the aircraft, as two beams — a left 
beam modulated with a 90Hz tone and a 
right beam modulated with a 150Hz 
tone.



When the aircraft flies along the 
centre of this beam it receives both tones 
at equal strength. These signals are 
processed and fed to a galvanometer 
(centre zero) type meter which, in the 
above situation, would remain in its 
centre position.

Should the aircraft drift to the left, the 
90Hz tone will predominate and the 
meter will swing to the right, indicating 
“fly right”. Similarly for the reverse 
situation.

The glide slope system is similar. In 
this case the 90Hz tone is above the glide 
path and the 150Hz tone below it. A 
second galvanometer has its needle 
mounted horizontally, and is usually 
housed in the same case to give a 
“crossed needles” display. If the aircraft 
is too high this needle will drop, 
indicating “fly down”, etc.

Finally, there are marker beacons; at 
least two and sometimes three. They 
operate on 7 5 MHz and beam a signal 
directly upwards at various distances 
from the runway. The exact positions are 
listed in tables or charts for each runway.

Typical distances would be 5km to 
8km for the first (outer) marker, 1000m 
for the second (middle) marker, and 
300m for the third (inner) marker, where 
fitted. These provide a cross check for 
the pilot who, for a typical Category II 

landing would expect to sight the ground 
as he passed the middle marker, and the 
end of the runway shortly after. If not he 
would abort the landing (for landing 
categories, see table 1).

The inner marker is used for high 
precision Categories III landings, by 
pilots and aircraft officially rated for 
such manoeuvres.

Within it’s acknowledged limits the 
ILS has proved highly reliable, and has 
added immeasurably to the safety and 
smooth running of the aviation industry. 
But it does have limitations and in recent 
years these have become more serious.

A major problem is that it provides 
only a single, fixed, approach path in line 
with the runway. Thus, it can normally 
serve only one aircraft at a time. It also 
means that the aircraft is commited to 
that approach path, regardless of the 
surrounding terrain or the population 
under the flight path, and the noise 
problem they will experience. This is 
further aggravated by the relatively low 
approach angle.

Another problem concerns the glide 
slope path. Its angle is dependent on the 
ground in front of the antenna, which 
needs to be flat over a large area in order 
to preserve the beam accuracy. In 
practice this is often a difficult and 
expensive requirement to satisfy and, in 

some cases, impractical.
Thus there are some airports, 

particularly in hilly or mountainous 
terrain, where ILS simply cannot be 
used. In others its use is restricted and, 
even without these problems, the 
limitations on capacity and noise 
pollution still exist. Other limitations 
include susceptibility to RF interference, 
reflections from buildings, taxing aircraft 
etc, and the limited number of channels 
available.

The InterScan system
As long ago as 1960 it was obvious 

that planning for something better 
should begin. The International Civil 
Aviation Organisation (ICAO) began 
studying the requirements of a new 
approach and landing system and, by 
1972, these requirements were agreed to 
internationally. Member countries were 
then invited to submit proposals as to 
how these could be met in both concept 
and hardware.

This was what prompted the 



InterScan
development of Interscan, a totally 
Australian concept. It was conceived by 
Australian scientists at the CSIRO, 
designed by them, and built by 
Australian engineers, mainly at 
Amalgamated Wireless A/Asia (AWA) 
under CSIRO supervision.

The concept of the system was 
proposed by the CSIRO to the (then) 
Department of Civil Aviation late in 
1971, even before the operational 
requirements had been formally agreed 
to. To prove the feasibility of the concept 
the CSIRO demonstrated an 
experimental model during 1972.

In 1973 Australia proposed the idea to 
the ICAO. Other proposals were 
submitted by the United Kingdom, West 
Germany, USA and France. Of these, 
France and Germany submitted “ground 
derived” systems (systems where the 
aircraft position is determined by a 
ground station, then radioed to the 
aircraft), while the UK, Australia and 
USA proposed “air derived” systems in 
which the plotting is done in the aircraft.

During 1973/74 AWA, under contract 
to the Department of Transport, 
engineered and built an Interscan system 
which was installed at Melbourne’s 
Tullamarine airport, and used for the 
flight trials required by ICAO. In 1974, 
engineers from the US FAA visited 
Australia and made a detailed study of 
Interscan.

As a result the concept was taken to 
the US to be compared with two 
US systems; a scanning beam system 
and a Doppler system. And this was 
when the battle commenced; a battle 
which reflects tremendous credit on the 
engineers and other members of the 
Australian delegation. First, they had to 
convince the US team that our system 
was superior to either of the US systems, 
then that it was also superior to the 
British and European systems.

And they succeeded. In 1975 the US 
announced that it had adopted the 
Interscan principle (they called it Time 
Reference Scanning Beam, or TRSB) for 
its submission to ICAO. The ICAO spent 
the next two years evaluating the system 
and finally recommended its adoption in 
1977. It was formally accepted by all 
member countries in 1978.

In the light of all the foregoing it is 
both surprising and disturbing to find 
that Australia’s role in this development 
has subsequently been completely 
ignored overseas. In all the overseas 
literature I perused in preparing this 
article, some of it quite detailed 
technically, Australia was never even 
mentioned!

How it works
Just how outstanding a breakthrough 

the Interscan system represents can be 
better appreciated by looking at it in 
some detail. The system uses two 
scanning beams, one scanning in 
azimuth (horizontally) and one in 
elevation (vertically). By noting when the 
aircraft intercepts these beams it is 
possible to calculate its vertical and 
horizontal angles to the runway. Its 
distances from the runway is determined 
by a conventional DME (distance 
measuring equipment) system.

The azimuth beam normally scans 40° 
either side of the runway centre line, 
although 60° systems have been 
proposed. The scanning rate in this mode 
is at least 12 times per second, but can be 
faster in some configurations. The 
elevation beam scans from the horizontal 
upwards to 15°, with a scanning rate of 
at least 36 times per second.

Unlike the ILS, which operates in the 
VHF/UHF bands, InterScan operates in 
the SHF band between 5.03 and 
5.09GHz (the “C” band). It has a range 
of 20 nautical miles (37km).

In greater detail, let us consider the 
azimuth scan. The scan proper is 
preceded by a preamble which tells the 
aircraft receiver that an azimuth scan is 
to follow (it also identifies the airport and 
may carry weather data etc).

As the beam passes through the 

The instrument landing system currently in use employs fixed horizontal and 
vertical beams, and provides only one approach path. It is also difficult or 
impossible to install in some locations.

PREAMBLES

A complex interscan installation can provide all the functions shown above, but a 
very simple one may provide elevation and azimuth only. The preamble for each 
function makes all installations compatible.

aircraft the aircraft receiver detects it 
and an associated processor starts a 
timing cycle. The beam completes the 
first half of its scan — the “to” scan — 
then sweeps back on its “fro” scan. The 
receiver again intercepts the signal and 
the processor terminates its timing cycle. 
Given the angle over which the the scan 
sweeps and the time taken for the sweep, 
the processor thus uses the time between 
intercepts to calculate the aircraft’s angle 
to the runway.

The same process is used for the 
vertical scan and calculation, giving two 
of the three pieces of information 
necessary to calculate the aircraft’s exact 
position. The third piece is the distance 
from the runway which, as already 
mentioned, is determined by DME.

A vital point about these two scans is 
that they are transmitted sequentially, 
the preambles being used to identify each 
scan. This (time multiplex) system offers 
several important advantages.

An obvious one is that the same 
frequency can be used for both scans, 
thus saving valuable spectrum space as 
well as simplifying the aircraft receiving 
equipment. Another is that it makes the 
system extremely flexible and capable of 
expansion. Several options are available, 
which we will deal with later.

For the moment, let us consider how 
the information calculated in the aircraft 
is actually used. In the final analysis, it is
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horizontal beam width. Azimuth antenna with cover removed showing the complex array of 
radiating elements. Active area is 1.85m by 1.23m.

Australian designed azimuth antenna with 2° 
It is 2.7m wide overall and 1.72m high.

the air traffic controller on the ground 
who makes the decision as to the 
approach path each aircraft should 
follow, making due allowance for 
separation. To fit this requirement, the 
on-board processor is programmed to 
plot a large number of paths to the 
runway, and these may be straight or 
curved.

In a typical case involving Interscan 
the air traffic controller would instruct 
the pilot to approach on (say) track 25. 
The pilot would feed this instruction into 
his processor using a magnetic card, 
numeric keyboard, or similar interface, 
and the processor would then compare 
the aircraft’s actual position with the 
nominated path and generate the 
appropriate correction signals.

These signals can be used in several 
ways. One of the simplest is to feed them 
to the traditional dual galvanometer 
display, as used with the ILS, from which 
the pilot flies left or right, up or down, as 
needed to keep the aircraft on the 
selected path.

At the other extreme the information 
can be fed directly to the autopilot, so 
that the aircraft virtually flies itself along 
the path. The type of hardware selected 
is, of course, largely a matter for the 
airline to decide, depending on what it 
feels it needs, and can afford.

Thus, in theory at least, InterScan can 
provide an infinite number of approach 
paths and, in practice, as many as are 
likely to be needed in any air traffic 
situation.

Options and advantages
Earlier, we mentioned optional 

features. One of these is a flare guidance 
system, essential for catagory III 
landings, which takes over for the final 
approach and flare out before touch 
down.

Another facility is called “back 
azimuth”. It provides a continuation of 
azimuth readings in the event of missed 
approach, ie, where the pilot is forced to 
abort the landing and go round again. 
This uses a second azimuth antenna at 
the opposite end of the runway.

Another option is the transmission of 
auxiliary data in blocks between the 
previously described functions. Because 
all these functions are preceded by an 
identifying preamble, it does not matter 
in what sequence they are transmitted, 
Also, it is unnecessary for all airports to 
provide all the functions.

Compared with the old ILS system, 
InterScan offers a number of very 
important advantages. It can handle 
several aircraft at the same time, by 
assigning them different tracks. It can 
bring aircraft in on a curved approach in 
order to avoid terrain hazards, or to 
minimise noise pollution over built-up 
areas. Noise pollution can be further 
reduced by prescribing a higher approach 
altitude for as long as possible. The 
system is virtually immune to multipath 
reflections and is largely independent of 
the terrain in front of the antennas.

It’s accuracy is also extremely high. 
The ICAO specifications called for an 

accuracy in both azimuth and elevation 
of not more than 0.1° deviation by the 
aircraft from the assigned path. In tests 
conducted at Tullamarine, InterScan 
consistantly bettered this by a factor of 
10, ie, it held the aircraft within .01°, or 
0.5m at touchdown.

The equipment
in terms of hardware, the most 

demanding part of Intescan is 
undoubtedly the antenna system. Not 
only must it produce a very narrow beam 
(typically 1°) in one axis of each beam, 
but it must also be able to sweep this 
beam to and fro (or up and down) at high 
speed and with a high order of accuracy.

Mechanical sweep systems were 
obviously unsuitable; they could provide 
neither the sweep repetition rate nor the 
accuracy. Since InterScan was first 
conceived its creators have designed, 
built, and tested three types of antenna; 
the torus, the Rotman lens, and the 
phased array.

The torus consists of a large, roughly 
semicircular, reflector, energised from a 
bank antennas in front of and directed at 
it. By energising these antennas 
sequentially, in a graduated pattern, 
using electronic switching, it is possible 
to produce a smoothly swept beam. The 
torus antenna was used for the 
evaluation trials at Tullamarine.

The Rotman lens system was 
originally visualised as being suitable for 
small airfields where limited sweep could 
be accepted and minimum cost was

ELECTRONICS Australia. July, 1984 15



InterScan
important. Subsequently it was 
established that it was not cost 
competitive against the latest phased 
array system.

The phased array consists of a large 
number of vertical columns, typically 58, 
arranged side by side. Each column 
consists of several radiator elements, one 
above the other, connected by 
transmissions lines. By varying the signal 
phase to each column, sequentially and 
proportionally, the array generates both 
the narrow beam and the sweep.

Each vertical column is a precision 
etching, printed circuit board style, on a 
high quality insulating base. The 
precision is needed to preserve sharp 
outlines, and the base quality to 
minimise losses, both critical factors at 
5GHz. Each board carries 10 columns.

The design of each vertical column is 
extremely complex and is a major 
contribution to the antenna design. Each 
consists of multiple radiating elements, 
appropriately coupled and so phased 
with regard to each other that the 
resultant beam has virtually no 
downwards radiation and is thus little 
effected by the terrain.

Australia is well to the fore on the 
commercial side. The InterScan concept

TABLE 1
Category 1 II IIIA IIIB me
Minimum ceiling 60m 30m 0 0 0
Forward visibility 900m 400m 200m 45m 0
TABLE 1: restricted visibility categories

is not patentable and any company is 
free to develop hardware to meet the 
ICAO specifications. But specific 
hardware, as for the antenna designs, is 
patentable and Australia holds several 
such important patents.

In 1978, a firm called InterScan 
Australia Pty Ltd was set up to provide 
an opportunity for Australian industry 
to participate in InterScan production. 
This company is in partnership with an 
American firm, Wilcox Electric Inc, a 
wholly owned subsiduary of Northrop 
Aircraft Corporation.

It is hoped that Wilcox and InterScan 
will win a contract to supply InterScan 
systems to the US FAA. An initial FAA 
contract was awarded to Hazeltine 
Corp., but the FAA is expected to call 
tenders for more systems during 1985. If 
Wilcox wins this contract, 50% of each 
system will be made in Australia. Each 
system will be worth approximately $1 
million.

The main contribution will be the 
phased array antenna. A prototype, 
wholly Australian designed, has been 
built in the US and shipped to Australia 
as a basis for local production. A good 
deal of sub-contracting to local 
manufacturers will be involved.

If all goes as hoped it could mean a 
significant boost to Australia’s high 
technology industry; something which it 
is essential for us to develop if we are to 
win our share of international trade in 
other than primary industries.

Many people contributed to the 
development of InterScan. Among the 
most prominent were Dr J.P. Wild of the 
CSIRO (now chairman of the CSIRO).

Dr D.N. Cooper, CSIRO; and Mr 
H.C. Minnett, CSIRO (now consultant 
to InterScan Australia). The author is 
particularly grateful to Dr Cooper and 
Mr Minnett for their assistance in 
preparing this article. ©

The world’s first and only 
Automatic Microphone System. 

From Shure.
Shure’s new Automatic Microphone Sys­
tem (AMS) provides complementary mic­
rophones, mixers and logic circuitry to 
solve the problems brought on by multi­
ple microphone installations. For the first 
time ever, Shure has com­
bined unique microphone, 
mixer and logic technology 
into a dedicated, totally 
integrated system.
Smart Microphones.
Etch microphone/ mixer 
channel contains logic circuitry so each 
microphone actuates only when addressed 
and continuously analyses its own local 
acoustic environment. Sensitivity and 
threshold adjustments are eliminated.
Two microphone styles. The surface 
mount AMS22 Low Profile and the sleek 
AMS26 Probe Microphone.
No clicks, pops, noise ‘pumping’ or 
missed syllables. Automatic gain com-

SHUM
Audio Engineers 342 Kent St., 
Sydney 2000 (02) 29 6731
Queensland (07) 44 8947 
Western Aust. (09) 361 5954 

ensation prevents acoustic feedback. The 
operator’s only concern is adjusting the 
individual volume controls. No need for 
repeated adjustment.
Built for the future. □ Privacy button

□ Chairman muting
□ Channel priority 

□ Filibuster capability al­
lows only one microphone 
on at a time to prevent in­
terruptions. □ Zone loud­
speaker muting

□ Remote channel indicators AMS 
mixers can be linked to effectively contol 
over 200 individual microphones. When 
connected with the optional Shure AMS880 
Video Switcher Interface, the AMS will 
control commercial video switchers.

The Shure AMS — a sound revolution 
wherever speech related multi-microphone 
systems are involved.

Ari Express *>23 1499



AT l*s’ A SENSIBLE ALTERNATIVE TO THOSE FAR-AWAY 
MAIL ORDER SUPPLIERS! CALL INTO OUR 
COMPUTER CENTRE FOR A DEMONSTRATION 
BEFORE YOU BUY. ALL ADVERTISED ITEMS 
NOW IN STOCK!

EAGLE ELECTRONICS INTRODUCES

THE BEST QUALITY FLOPPY DISK DRIVE 
FOR YOUR APPLE® IS THE 5^5

SUPER 5 SYSTEM (T-40)
(Red Label)

NEW 
TYPE

Direct Drive
TEAC mechanism.
Metal Band positioner.
13 or 16 sector.
40 tracks — density 48 TPI.
Track to track —less than 6ms.

only $379

.roNfO'M«'

IHEP'S

MULTIFUNCTION BOARD
For IBM-PC or compatible_computer

64K-256K RAM
Centronics printer interface

• RS232 Port (2nd RS232 optional)
• Real time clock with battery backup
• As used in CONDOR computer

only $549
including 

128K
RAM!

APPLE POWER!
ur-80 PRINTER

Ask us for a demo of this very popular 
printer — you'll be surprised by its 
advanced features and low cost.
Interfaces to all popular computers like 
APPLE and IBM with Centronics 
interface — RS232 interface also available.

only $399

— has your Apple power supply given up?

THIS ONE won't!
* Thumping 60 watt rating.
* Fuse protected.
* No cooling fan required.

only $98 ALL PRICES 
INCLUDE SALES TAX

Disc Controller 
80 Column Card 
Z80(CP/M) Card 
Epson Printer Controller 

(with cable)
RS 232 Card
EPROM Burner
PAL Card + modulator 
Joystick

® Apple is a registered trademark of Apple computer inc.

Eagle Electronics Computer Centre 
83 Princes Hwy., St.Peters, (cnr.Short St.)

$59 
$99 
$69

$79 
$74 
$95 
$104 
$27

EagleJ bonRcord
P.O. BOX 161, ST. PETERS, N.S.W. 2044, AUSTRALIA. TELEPHONE: (02)516 4540 Errors and omissions excepted



MASSIVE PRICE BREAKTHROUGH! 
ELECTRONIC BELT DRIVE TURNTABLE 

BSR QUALITY
Jaycar has made a sensational purchase of Belt 
Drive Turntables - BELOW Manufacturers Cost!!
Because of our buy we can pass them on to you at a 

MASSIVE SAVING.
The Turntables are made in England by B.S.R. They 

are unmounted and suitable for Disco Consoles, 3-in- 

I's etc. They are also ideal as replacements for 

existing 3-in-1 sets. (See specifications).

But there is an aspect that is really amazing! You 
can work the Turntable from 9-12V DC. This means 
that you can run the unit from a car or truck!! (The 

AA0292 model can of course run on 240V mains).

The Turntable features quality Belt Drive operation, 

lightweight Transcription type arm, Cueing facility 

and Stereo Ceramic cartridge with Diamond Stylus. 

The platter has calibration markings to check speed. 

A simple neon on 240V will “strobe" to the markings). 
Whilst the 33 & 45 rpm speed has been accurately 

set in the factory, you have the facility to make pitch 

adjustments underneath the turntable.
The DC Motor Drive (as used in the best turntables) 

is electronically controlled!!
Each unit comes with complete instructions.
Quantity limited! You will have to hurry to avoid 

disappointment.

SPECIFICATIONS:
★ Dimensions 330(W) x 285(D) x 60(H)mm overall
★ Platter diameter 280mm
★ 2 speed - 33 & 45 rpm (internally adjustable)
★ Pick-up arm counterbalanced type with cueing facility 
★ PickAip ceramic (stereo) with diamond stylus
★ Turntable operation - auto stop, will return to rest 

automatically. Turntable chassis is sprung on all 
corners with transit screws & clips

★ Output stereo RCA sockets underneath unit
★ Weight 1.5kg

Check the price! cat AA-0290 
(Requires 9-12V DC @ 500mA)

ONLY $29.95 
240V version • (includes 12V 500mA adaptor) 

Cat. AA-0292 ONLY $39.95 
(Due to the weight of the unit post and packing is $5 NOT 
$4.50).

CACOPHONY SALE!!
MASSIVE SCOOP PURCHASE 

HUNDREDS OF APPLICATIONS
FROM ONLY 754!!!!

Jaycar has bought the entire surplus stock of 
a coaxially mounted electric bell - as used in 
the Telecom ‘Gondola’ telephone! This unique 
bell is actually TWO bells - one mounted 
coaxially inside the other. The striker is 
mounted between the rims of the bells and is 
electromechanically driven. The unit runs on 
AC from about 17-48V.
The exciting part, however, is the price!! We 
purchased the bells FAR BELOW MANU­
FACTURERS COST - so YOU REAP THE 
BENEFIT!!
Cat. LA-5270

START YOUR OWN CACOPHONY!!
1-9$1.50ea: 10-24 $1.25 ea: 
25-99 $1.00 ea: 100+75Cea

10+ 
0.95 
$2.25 
$2.50 
$2.50

®COLOUR LED

^Â^W^PR-CES^ 
description $100

25% OFF
You can
You can
You can
You can

THATS AS LOW AS 5 CENTS EACH!!
Cat. MM-2540

RR

"JET PHONE" ADAPTOR - NEW
- IDEAL FOR AIR TRAVELLERS!!

How many times do you travel by air? If you are a regular 
traveller in economy, you will be undoubtedly familiar with 
the plastic ‘pneumatic’ type of stereo headphones. Well, we 
think that they are hopeless!!
They are uncomfortable (in our opinion) and unless you get a 
good fit, the sound quality is poor. Wouldn't it be nice to be 
able to use your OW^^j^^^lity headphones in flight?

The Jaycar AA-2040 JET PHONE ADAPTOR plugs into the 
two air sockets on the armrest You then plug your headphones 
in,°

ONLY $8.95

JEWELLER’S SCREWDRIVER 
SET BARGAIN!
A vinyl case containing 6 pieces of high quality plated 
Jewellers screwdrivers. AN ABSOLUTE MUST in every 
workg^^ 0NE |N AT * BARGA|N pR|CE!

NORMALLY $3.95 - THIS MONTH $2.95
SAVE 25% - Cat. TH-2OO5

ASK FOR A NEW CATALOGUE!!
Mail Order customers, if you have not seen our new 
catalogue, boy are you missing out! If, (or when) you 
next buy from us by mail order just ask for a catalogue. 
It will be sent FREE with your ordertlf you have one and 
want one for a friend, that’s fine too! Just ask!

USELESS LITTLE
TRANSFORMERS

Help us get out of a dilemma!! What are we going to do? we 
purchased the entire manufacturers stock of what is 
basically a transformer with fairly limited applications. It is 
small (measuring 25x19x18mm) and has a ferrite core. 
The primary has 1300 ohms (not centre tapped) and 
secondary 8 ohm impedance, we estimate that it could 
pass about 800mW before saturation.

WE HAVE 15,000 OF THEM!!!
So we have a dilemma!

have a BAG OF 10 FOR $2.00
have a BAG OF 50 FOR $5.00 
have a BAG OF 100 FOR $8.00 
have a BOX OF 1000 FOR $50.00!!

240V CASSETTE HEAD 
DEMAGNETISER

We have made a massive scoop purchase of this popular 
item. Normally $8.50 each

$5.95 - SAVE $2.55

4* RESISTOR
* NETWORKS
STAGGERING LOW PRICES

Jaycar has secured a massive scoop purchase of quality 
resistor networks at unbelievable prices!!
The networks are wired as per schematic illustration, and 
all values in each device are the same. As very few hobby 
circuits feature networks at the moment, we feel that this 
product will only appeal to the service and OEM industry. If 
you are a user of resistor networks, send us a note and we 
will send you a specific list of stock with prices.
(We have probably the largest stocks and ranoe in Australia). 
In the meantime we offer a "service pack" of networks at a 
bargain basement price. Each pack contains 50 assorted 
networks (Single-in-line packaged) in resistor values ranging 
from 680R

ONLY$1 0!!
Cat. RR-3380
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NUMBER 1 FOR KITS
SHOWROOMS

KEY FEATURES
★ Amazing LOW PRICE
★ 20 CPI speed
★ QUME Daisy Wheel Compatibility
★ Word Processor standard character set
★ Special technology to prevent “prism 

notch”
★ Centronics standard interface
GRAB ONE NOW WHILE THEY LAST!

THEY COMPARE WITH $2000 PRINTERS 
BUT ONLY COST A FRACTION - HURRY! 
Cat. XP-4620 NOW

ONLY $S99- $599 S^sï°°

MICROBEE SOFTWARE SELLOUT!!
If you missed out on our 1 st software Sale last month, then here's your second chance. Save around 35% off our normal prices. Once 
again, if buying by mail order, please specify 2nd and 3rd alternatives so that you can avoid disappointment.

QUANTITIES ARE STRICTLY LIMITED

ASK FOR A NEW CATALOGUE!!
Mail Order customers, if you have not seen our new 
catalogue, boy are you missing out! If, (or when) you 
next buy from us by mail order just ask for a catalogue. 
It will be sent FREE with your ordedlf you have one and 
want one for a friend, that's fine too! Just ask!

Cat No. Description Was Sale Prie*

XS-7001 Mytek BEEZ80 $22.00 $14.50
XS-7006 Mytek TRS BEE $32.50 $21.00
XS-7007 Mytek MUSIC B $22.00 $14.50
XS-7012 Mytek BACKGAMMON $18.50 $13.00
XS-7017 Mytek DEBUG $18.50 $13.00
XS-7018 Mytek COMPOSER BEE $22.00 $14.50
XS-7009 Mytek METEOR RESCUE $18.50 $13.00
XS-7016 Mytek TAPE DOCTOR $18.50 $13.00
XS-7513 Learning Can Be Fun 1A $14.95 $ 9.95
XS-7514 Learning Can Be Fun IB $14.95 $ 9.95
XS-7515 Learning Can Be Fun 1C $14.95 $ 9.95
XS-7516 Learning Can Be Fun 2A $14.95 $ 9.95
XS-7511 Learning Can Be Fun 2B $14.95 $ 9.95
XS-7512 Learning Can Be Fun 2C $14.95 $ 9.95
XS-7531 Keplers Laws $14.95 $ 9.95
XS-7537 Word Adventure $14.95 $ 9.95
XS-7544 Geo Tech Drawing 1 à 2 $14.95 $ 9.95
XS-7548 Survivor $14.95 $ 9.95
XS-8611 Extended Turtle $29.50 $18.50
XS-8750 Multiplication Tables $12.95 $ 7.50
XS-8751 Fractions $18.95 $11.95
XS-8752 Teachers Master $24.50 $14.50
XS-8753 Number Hangman $15.95 $ 8.50
XS-8754 Algebra 1 $15.95 $ 8.50 1
XS-8755 Measurement $15.95 $ 8.50
XS-8201 Psychotec $15.95 $ 8.50
XS-8402 Penetrator $19.95 $13.50
XS7540 Reels $14.95 $ 9.95
XS-7543 Wonder Words $14.95 $ 9.95
XS-7547 Sketch Pad $19.95 $11.50
XS-8204 Duo One $15.95 $10.00
XS-8403 Mine Drop $15.95 $10.00
XR-6560 Mytek Word Processor Tape $37.00 $21.50
XR-6565 Mytek Word Processor 1 ROM $42.00 $29.50 1
XR-6570 Mytek Word Processor 2 ROM $42.00 $29.50
XA-5570 MicroBee Carry Case $12.50 $ 7.50

DAISYWHEEL 
SENSATION!!

Unbelievable price break­
through for a letter-quality 

PRINTER!!

APOLOGY 
MAIL ORDER 
CUSTOMERS

If you sent us a mail order in 
April/May you would have 
noticed that it took longer 
than usual to get to you. 
Australia Post's sorting office 
in Leighton Field, Sydney was 
on strike/go slow for 6 weeks, 
which held mail up to 3 weeks. 
We were also running a little 
behind due to the incredible 
response to our catalogue. 
We would like to assure you 
that everything is now back 
to normal and we are de­
spatching your valued mail 
order in our usual speedy 
way.

VIA YOUR
PHONE

bankcord

WS4

AT LAST AT 
AN AFFORDABLE

PRICE

-UiT SUPE” 80

W°mrn ^<59.50
I ^pA66°

TOP QUALITY 
LINED 

PRINTER 
PAPER 

tractor feed

2000 
per bo*

117 YORK STREET
Tel: (02) 264 6688 & (02) 267 1 614

Telex: 72293

Cnr. CARLINGFORD & PENNANT 
HILLS ROAD

Tel: (02) 872 4444

115-117 PARRAMATTA ROAD 
Tel: (02) 745 3077

121 FOREST ROAD
Tel: (02) 570 7000

POST & PACKING CHARGES
$5 - $9.99 
$10 - $24.99 
$25 - $49.99 
$50 - $99.99
$100 - $198 
Over $199

$1.50
$3.20
$4.50
$6.50
$8.00

$10.00
COMET ROAD FREIGHT 

ANYWHERE IN AUSTRALIA 
ONLY $12.00

SHOP HOURS 
CARLINGFORD, CONCORD & 

HURSTVILLE
Mon - Fri: 9 am - 5.30 pm 

Sat: 9 am - 12 pm 
Thurs Night: 8.30 pm (Not Concord) 

SHOP HOURS SYDNEY 
Mon - Fri: 8.30 am - 5.30 pm 

Sat: 8.30 am - 12 pm 
Thurs Night: 8.30 pm

MAIL ORDER BY
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COMPACT DISCS...
Dynamic range, overload, dither noise
As with any new form of technology, compact 
discs have generated their share of 
apprehension and uncertainty for the hifi industry 
and consumers alike. Some of the early worries 
have been sorted out but others remain to be 
explained and understood at user level.
by NEVILLE WILLIAMS

Behind the above introduction lies the 
fact that the compact disc audio system 
was developed by a relatively small 
number of specialists in a few dedicated 
laboratories, working at the extremes of 
several branches of technology: the 
quantisation of audio signals; digital 
recording and processing; laser devices 
and laser optics; micro etching and 
processing; mechanical systems working 
to “micro” tolerances; ultra-precise servo 
systems, and so on.

Unlike earlier developments in the 
record industry, the compact disc was in 
no sense an extension of established 
practice and the industry could not 
absorb it by simply adding another 
chapter to the book of knowledge. 
Engineers, technicians, writers, sales 
staff and users have all had to go back to 
school again!

In the laboratories, the specialists had 
debated what was desirable and 
practical, had examined a variety of 
possible approaches, agreed upon 
methods and standards, signed 
commercial agreements, produced their 
respective models and then launched the 
system as a complete, Euro-Japanese 
package.

That it worked, and even worked well, 
was patently obvious. The trouble was 
that virtually no-one outside that select 
group of specialists could explain the 
more elusive details — and to do so 
wasn’t their concern, even if there had 
been no inhibitions about giving away 
individual company secrets!

In consequence, while the initial 
announcements were accompanied by a 
layman’s explanation of the broad 
principles, more detailed and 

comprehensible technical information 
has been harder to come by. It has not 
been easy for either writers or readers to 
penetrate the unfamiliar world of digital 
sampling and decoding, of error 
detection and correction, of micron-size 
bumps (pits?) and tracks, of lasers and 
laser-servo systems, of analog and digital 
filters, and so on.

Ultimately, the subtleties, the 
commercial secrets and the mathematics 
of all these subjects will have to be 
exposed and re-expressed in readable 
text, so that notions and unsubstantiated 
argument can give way to hard fact.

The truth is that, after 100 years of 
analog recording and playback, hifi 
industry personnel, writers and 
enthusiasts are still finding things to 
argue about. By inference, it will take a 
while yet for us to assimilate the facts 
and implications of the digital system, so 
don’t get too impatient!

An early reaction to the compact disc 
was to boggle at the (comparatively) 
enormous dynamic range — 90 + dB — 
and to speculate about the dramatic 
difference it could make to recorded 
sound. This later gave way to 
apprehension as to whether a substantial 
increase in dynamic range could be 
accommodated in a domestic listening 
situation.
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In their new model compact disc players, CP300 and CP400, Sanyo have 
opted for slide-type front loading with push button open/close to achieve a 
slim-line look. Dimensions are 420(W) x 88 (H) x 320(D)mm. Both models 
provide normal and 16-track programmable play with repeat, forward and 
reverse search, pause, and provision for headphone listening, with

adjustable level control, in addition, the CP400 offers a readout of track 
time and time remaining, index facilities with a separate multimode display, 
a read-head position indicator, auto sampling of the start of tracks, and a 
full-function wireless remote controller. Going prices are $699 for the 
CP300 and $899 for the CP400.

and all that...
Record companies have resolved that 

uncertainty in rather pragmatic fashion 
by simply re-issuing on compact disc 
their recent, quality masters, notably 
those which have been digitally recorded. 
Apart from the virtual elimination of 
surface noise, the first wave of compact 
discs therefore has essentially the same 
signal dynamic range as the more recent 
prestige analog recordings — thereby 
establishing a pattern for the future.

It should also have made life easier for 
recording engineers: the same signal to 
accommodate, but on discs with a 
dynamic window maybe 20dB wider. 
How could anything go wrong?

According to some critics, the short 
answer to that question is “easily” and 
they are prepared to put names to certain 
compact discs which appear to exhibit 
high-level overload or which, conversely, 
appear to have been recorded 
predominantly at the less favourable, 
bottom end of the digital number stack. 
(More about that later).

High-level overload can occur in the 
analog/digital converter ahead of the 
digital master tape, or between an analog 
master and the compact disc digital 
master. It may be due to malfunction of 
the A/D converter itself or to failure on 
the part of the operator to preset 
correctly the input signal level.

Sharp’s new DX-500H(S) compact disc player 
offers a very attractive balance of appearance, 
features, performance and price. It provides 
normal and programmable play, with optional 
repeat, forward and reverse program search 
and Pause. LED indicators display the 
operating mode, elapsed track time and track 
number up to 20 (directly) or up to 40 (by

observing the “over” indicator). Design 
features include diecast chassis, touch­
button operated loading drawer, headphone 
socket and level control, and high- 
performance and analog output circuitry. 
Dimensions are 33(W) x 104(H) x 345(D)mm 
and colour scheme silver/grey. The “going” 
price? Around $799.

Overload on signal peaks is a familiar 
problem with analog tape recorders, even 
in professional situations, but they have 
the advantage of a “soft” overload 

characteristic, with peaks tending to be 
crushed and somewhat rounded rather 
than clipped abruptly. With moderate 
“soft” overload, the character of the
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sound is changed and perhaps “muddied” 
but not necessarily rendered harshly 
objectionable.

By contrast, the analog/digital 
conversion process has an inherently 
“hard” overload characteristic. Overload 
occurs abruptly, producing wideband 
noise, which one overseas record critic 
describes as “a nasty crackling sound” 
similar to mistracking by a phono 
cartridge. Why this should be so is not 
difficult to understand.

An A/D converter senses the 
amplitude of an analog input signal and, 
at each successive instant, assigns to it 
the number of an equivalent step in the 
digital “staircase”. For the compact disc 
system, the sampling rate per audio 
channel is 44.1kHz, and the number of 
digital steps 65,536.

As the amplitude of the analog input 
signal approaches maximum, the 
allocation of digital levels proceeds 
normally and with a high degree of 
accuracy. However, once it reaches level 
65,536, that’s it; the system can only 
continue to encode that same number, 
resulting in a recovered waveform with 
sharp corners and a very flat top.

Whether it would be desirable to 
modify that characteristic is open to 
debate. It should be possible, for 
example, to “stretch” the topmost steps 
in an A/D converter so that, when 
subsequently decoded by a normal linear 
A/D converter, the overall system would 
exhibit a soft — and more tolerant — 
overload characteristic, akin to an analog 
tape system.

Not surprisingly, quality-conscious 
engineers have reservations about any 
scheme which would involve introducing 
deliberate non-linearity. As they see it, 
the proper course is to exercise sufficient 
care with recording equipment and with 
levels to ensure that overload does not 
occur in the first place.

Care is equally necessary, in the design 
of compact disc players, to ensure that 

the complementary digital/analog 
conversion system will cope with the full 
range of digital levels from the disc and 
that the recovered signal will be handled 
adequately by the player’s analog output 
circuitry.

Another point which should be kept in 
mind is the level of the analog signal, as 
fed to the domestic amplifier system. 
With most CD players, the output signal 
level is specified as about 2V RMS 
maximum, and this is normally fed 
directly to the “AUX” terminals of the 
amplifier. In most cases the amplifier can 
cope with it but there may be instances 
where 2V RMS may over-drive the 
AUX input circuit, irrespective of the 
setting of the amplifier volume control.

Loud volume from the amplifier with 
the control advanced by, say, only one­
tenth of its travel is an indication of 
uncomfortably high input. But the main 
symptom is a consistent coarseness of 
loud passages in the music, even when 
the system is operating at a quite 
subdued listening level.

One or two CD players are provided 
with an output level control and this can 
be preset to ensure a natural sweep of the 
amplifier volume knob. Failing that, it 
may be necessary to hang a pair of 
resistive pads or a ganged preset 
potentiometer across the output 
terminals of the CD player to limit the L 
and R signals by at least 2:1. (A 50k twin 
potentiometer, or a dual resistor pad 
approximating that impedance would be 
appropriate in most cases.)

One good point about any such 
adjustment is that, once set for your CD 
player and your amplifier, it will remain 
valid for all compact discs, irrespective of 
content or source. The peak signal level 
is set by those 65,536 digital steps and 
not even Telarc and their “1812” cannon 
can contrive any more!

Notwithstanding the foregoing 
remarks, the compact disc system has 
won widespread approval for its handling 

This is Kenwood’s entry into the CD field; the 
DP-1100B. Priced at $1299 it has remote 
control and comprehensive facilities.

of medium to high level signals. The 
wide frequency response is evident, as 
also in the much-reduced harmonic and 
intermodulation distortion, and 
elimination of the wear and tracking 
problems inherent in the conventional 
phono system.

It is at the very low signal levels that 
critics of the CD system are most 
worried about what they hear — or even 
what they might hear!

The criticism — and the apprehension 
— arises when the digital encoding 
process is considered in relation to barely 
audible sounds which, of course, are 
important in the total listening 
experience. How do they fare?

It will be evident that, as the level of 
signal to be encoded falls, the number of 
digital steps involved will diminish 
progressively from 65,000-odd for a high- 
level signal, to a few thousand steps, then 
to a few hundred and so on down to a 
few single steps, at the very bottom of 
the digital number stack.

In a linear encoding system, as for 
most digital systems to date, the steps are 
of equal magnitude. It follows that, as 
the input signal becomes smaller and 
smaller, the steps will become a 
progressively larger fraction of the signal 
amplitude, resulting in progressively 
coarser encoding. Critics reason that: 
• Coarser encoding must cause a 

progressive rise in the harmonic 
distortion percentage, indeed to quite 
high figures;

• It must cause a similar rise in the 
quantising noise content; ie in 
audible by-products of the sampling 
frequency, notwithstanding the 
presence of supersonic filtering;

• It may even cause total loss of tiny, 
lone signals which are individually 
too small in value to be encoded.

To seek support for these obser­
vations, the critics may well try listening 
to pianissimo passages in CD records
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Pioneer’s PD-70 is a drawer-loading machine which is claimed to have improved tracking and 
error correction. It is priced at $949.

with the volume control well advanced 
— a rather hazardous procedure if they 
run into a sudden loud chord. But the 
favoured recording for the purpose is a 
limited issue demonstration disc from 
Nimbus which contains a track originally 
intended to help assess the noise level 
and low-level distortion of CD players.

It consists of an “undithered” 
recording of a 300Hz sine wave, identical 
for both channels, which starts from 
literally no-signal and rises smoothly to 
-40dB, relative to the disc’s maximum 
signal level of OdB. It then fades back to 
no-signal, the exercise occupying a track 
time of 62 seconds.

One critic reports that, if you play this 
track with the volume control initially 
“full up”, the first thing you hear is a 
buzzing “gritty” noise, with no sign of 
the 300Hz fundamental. When it does 
emerge, it is cluttered with noise, which 
diminishes as the tone gets stronger and 
you are forced to turn the volume 
control back. On the fade-down section 
of the track, the process is reversed.

Surely, runs the argument, this is 
evidence enough that the compact disc 
system should have been engineered in 
the first place for better resolution of 
low-level signals, and especially low- 
level, high frequency signals. 
Consideration should have been given to: 
• the use of 16-bit plus over-sampling

or, better still, of an 18-bit or 20-bit 
system giving a substantial increase 
in the number of digital steps, or:

• The use of graded steps so that the 
encoding would more closely 
approximate the logarithmic 
loudness response of the human ear; 
or:

• The use of signal compression/ 
expansion in one form or another.

• The use of a higher sampling 
frequency.

The message that comes through, in 
response to such suggestions, is that the 
parameters and standards adopted for 

the compact disc system offered the 
highest possible standard of perfor­
mance, commensurate with what the 
industry could reasonably expect to 
implement within an acceptable time 
frame.

Mass-produced 16-bit linear chips 
have posed problem enough without 
envisaging logarithmic scaling. An 18-bit 
system and/or a higher sampling rate 
would both have posed further 
difficulties with increased bit rate — 
already 4.3218 million bits/sec. To have 
insisted on more ambitious standards 
would have increased the risk of 
dissension and the possibility of 
companies acting independently, to 
produce a multiplicity of systems. It was 
a risk the industry could not afford to 
take.

As it is, compact disc offers the highest 
quality of reproduction from any system 
available in the home, or likely to be

Number 3
Audio, Video Projects
Video Amplifier for Computers and VCRs; Video Enhancer; Vocal Canceller;
Stereo Simulator for Tuners and VCRs; Guitar Booster for Stereo Amplifiers.
Automotive Projects
Transistor-Assisted Ignition System; Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; Speed Sentry for Cars; Audible Turn 
Signal Indicator.
Mains Power Control Projects
Musicolour; Photographic Timer; Driveway Sentry; Touch-Lamp Dimmer.
Power Supplies & Test Equipment
Battery Saver for Personal Portables; Dual Tracking ±22V Power Supply;
3’/z-Digit LCD Capacitance Meter; In-Circuit Transistor Tester.
Miscellaneous
Nail Finder; Portable 37z-Digit Heart Rate Monitor. 10 Year EA Project Index.
Available from: Electronics Australia, 57 Regent Street, Chippendale, Sydney 2008.
PRICE $4.50, OR by Mail Order: Send Money Order or Cheque to Electronics Australia, 

PO Box 163, Chippendale, NSW 2008. PRICE $5.40.
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required in the foreseeable future. What 
is more, scope exists within the accepted 
standards both for improved technology 
and reduced production costs.

The rise in noise and distortion 
percentage with decreasing signal levels 
is not news to the industry, nor was it 
ever a dark secret. For example, in 
announcing their then-new AN6806 
16-bit D/A converter chip, Matsushita 
published linearity curves, theoretical 
and actual, drawn for a signal frequency 
of 1050Hz, sampled at 44.1kHz. The 
THD was shown as rising from below 
0.003% at OdB signal level through 
0.1% at -40dB. It was evident that it 
could reach 1.0% at — 60dB and 10% at 
- 8 OdB.

The figures look horrendous at first 
glance until one realises that, under 
practical domestic hifi listening 
conditions, the distortion products will 
normally be below the level of 
perception, therefore subjectively non­
existent. In endorsing the CD system, 
hifi companies worldwide obviously 
accepted this view.

Indeed, the manufacturers of the 
Nimbus recording, mentioned earlier, 
were careful to make the point in their 
explanatory notes:

“A stepwise distortion of the 
waveform is present as an inevitable 
result of the digital recording process but 
the distortion, like the beginning and end 
of the tone itself, should be inaudible at 
normal listening levels.”

The technique of listening to 
diappearingly small sounds with the 
volume control “full up” may have some 
value as an investigative procedure but it 
can all too easily lead to a false 
conclusion. Let me illustrate.

I have LP test recordings with blank 
grooves in my collection and, of course, 
unrecorded cassette tapes. To play either 
with the volume control full up is to hear 
quite an off-putting amount of noise — 
but I do not write them off on that 
account. What really matters is the 
intrusion or otherwise of such noise in 
normal program listening, at normal 
control settings.

It is on that basis that the compact disc 
system should be judged: set the volume 
control so that the level of the loudest 
passages is appropriate to the listening 
situation — however determined; then 
settle back and listen. If, in those 
circumstances, you’re worried by low- 
level distortion or “gritty” quantising 
noise, we’d be surprised — but you never 
know: you may have exceptional 
hearing, an exceptional listening 
situation, or a fertile imagination!

Then what’s all this about dither noise 
and an “undithered” 300Hz recording on 
a Nimbus disc?

At first encounter, “dither noise” 
suggests yet another problem, but it’s 
just the reverse. It’s a most helpful effect 
that can relieve any lingering doubts 
about the resolution of small signals in 
digital recording systems generally.

A potential problem exists in A/D 
conversion when the analog input signal 
is extremely small, such that it 
approximates the amplitude of the first 
step in the digital ladder. Alternatively, it 
may be thought of as approximating the 
“least significant bit” (LSB) in the 
relevant binary number — for 16-bit, 
number 1 in a stack 65,536 units high or, 
in audio terms, 96dB down from the top!

With the analog signal oscillating 
above and below the LSB, and being 
sampled at unrelated intervals, it 
becomes essentially a matter of chance as 
to how, and even whether, it will be 
encoded.

A simple but surprisingly effective 
answer to the problem lies in adding a 
small amount of white noise to the 
signal, such that the summed amplitude 
of the two rides randomly up and down 
the last remaining steps on the digital 
ladder. When this happens, the A/D 
converter encodes both the noise and the 
signal and, in due course, both are 
recovered by the D/A converter in the 
replay equipment. Importantly, the 
wanted signal is preserved.

(By way of comparison, some writers 
draw readers’ attention to the role of DC 
bias and/or high-frequency bias in class-B 
output stages and tape recorders in 
getting the wanted signal on to the linear 
portion of the transfer characteristic. For 
the present purpose, they liken noise to a 
random bias, able to boost a small analog 
signal up on to a big digital ladder. Call it 
“dither bias”, if you like!)

At first glance, it may seem odd to add 
noise deliberately to a system which 
boasts low noise as one of its major 
advantages. In fact, even after the 
addition of dither, the signal/noise ratio is 
still far better than can be attained with 
even the best analog recorders.

For those able to follow it up, a paper 
entitled “Resolution Below the Least 
Significant Bit in Digital Systems with 
Dither” was presented to the 1982 AES 
Convention by J. Vanderkooy and S. P. 
Lipshitz of the University of Waterloo, 
Ontario, Canada (Paper 1930, DI). Figs 
1-4, reproduced herewith, have been 
adapted from that source.

The effect of dither is difficult to 
illustrate with a simple diagram but Fig. 

2 attempts to show that, as far as the 
wanted signal is concerned, the provision 
of a randomly varying noise “floor” has 
the effect of rounding off the precise 
rectangular steps of the digital ladder. In 
fact, the transfer characteristic becomes 
effectively linear when the RMS value of 
the dither noise reaches the amplitude of 
the least significant bit.

(Vanderkooy and Lipshitz point out 
that the dithered transfer characteristic 
should be shown as a broad “fuzzy” 
thing, because it represents a ramp of 
white noise.)

Not only does the presence of dither 
ensure the encoding of very small signals 
but the linearising effect on the transfer 
characteristic causes a marked reduction 
in the harmonic distortion of low- 
amplitude signals generally. The 
sequence of harmonics shown in the 
upper section of Vanderkooy and 
Lipshitz’ Fig. 3 virtually disappears, as in 
the lower section, giving place to white 
noise at about — 27dB relative to the 
fundamental, in the particular case.

Their Fig. 4 shows the effect of 
dither on the intermodulation products 
of two low-level tones, respectively 
at 600Hz and 1000Hz. The forest of 
spikes gives place to a band of white 
noise, again about 27dB down from the 
fundamentals.

Vanderkooy and Lipshitz emphasise 
that, contrary to what might be 
expected, white dither noise is effective 
for all frequencies in the audio pass band. 
Non-linear products, as such, tend to be 
suppressed and dispersed into the noise, 
becoming part of it and subjectively 
indistinguishable from it.

“With sufficient dither,” they say, “a 
digital system loses all its digital 
artefacts”. Signal levels below the digital 
noise floor continue to be encoded, with 
the possibility of being subjectively 
discerned, much as happens with signals 
beneath the noise floor of an analog 
system.

To put figures to this, the signal/noise 
ratio of an ideal, 16-bit pure digital 
system is quoted as 98dB. If 3dB of 
dither noise is added to the signal, the 
new noise floor might be considered as 
— 95dB. But, with dither present, signals 
can be recorded below the noise floor, as 
with analog system, giving potential 
access to signal levels well beyond 
— lOOdB.

In the face of this, conclusions based 
on listening to an undithered track on 
the Nimbus (or any other) digital 
recording are doubly invalid. Not only is 
it inappropriate to listen to very low-level 
signals under artificially high gain 
conditions (volume full up) but a 
deliberately non-dithered recording is 
untypical of good practice or even 
ordinary practice.
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This shows digital sampling of an analog waveform; 
a) input signal; b) sampling points; c) result of 
sampling procedure.

Top: Gross harmonic distortion results from the quantisa­
tion of low level tones. Here, third harmonic distortion is 
about 30%. Bottom: Adding dither noise at around -27dB 
to fundamental (still at very low level) pushes the distor­
tion down into the noise.

Very low level signals give a 
stepped transfer 
characteristic. Adding 
dither input in increasing 
amounts linearises the 
transfer characteristics.

Intermodulation: The large spiky trace shows inter­
modulation components when a low-level double tone is 
quantised. The low level trace shows that these com­
ponents are submerged into noise when dither is added.

Acknowledgement: These diagrams have been redrawn from the paper by 
Vanderkooy and Lipshitz, mentioned in the text.

A truly non-dithered tone recording 
would have to be sourced from a 
completely noise-free audio generator 
and A/D converter, or directly from a 
computer producing the requisite 
numeric pattern. As such, it would be 
non-typical of music.

Normal program material is virtually 
certain to be accompanied by continuous 
low-level background noise, be it 
acoustic in origin (air conditioning, etc) 
or to do with the recording chain. It may 
or may not be broadband noise, it may be 
too much or too little but it is likely to 
provide the wanted signal with some 
degree of self-dither and improved low- 
amplitude linearity.

Vanderkooy and Lipshitz say that, 
whereas 12-bit and 14-bit systems 
commonly need added dither, the LSB in 
a 16-bit system is so small that natural 
analog noise ahead of the A/D converter 
is likely to provide adequate dithering. It 
is not something that should be left to 
chance, however, or to subjective 
judgment. For optimum results, means 
should be available to evaluate and 
manipulate both the quality and the 
quantity of the dither.

One final word: after all that’s been 
said, it might seem that dither noise is of 
overwhelming importance; something on 
which the whole validity of digital 
recording and playback depends.

That would be a gross exaggeration.
Dither noise (I prefer dither “bias”) is a 

refinement which extends the capacity of 
the digital system to cope with very small 
amplitude signals and, from a purist 
viewpoint, that has to be a good thing. 
But whether its effect is subjectively 
evident under normal listening 
conditions is another matter.

Aging ears and the limited dynamic 
range imposed by suburban living may 
be such that you'll never hear what 
we’ve been talking about. On the other 
hand, if you are keen-eared you may well 
hear what sounds like tape hiss in behind 
records which are supposedly digitally 
mastered. That noise is “dither”. ®
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1.8m long

Female

HALF PRICE Z80 A
FULL SPEC

MICROBEE KEYBOARD Dll 00

D1510

$29.95
CPU

EASY READING GUIDE

PLACE SILVER

D1410
absorbing, explanatlve

FOR MICROBEE

D1420

P 0880 DB 
P0881 DB 
P0882DB 
P0883DB
P0889DB

* HEAVY 
- STAYS PLATED

2.90 
2.95
5.25 
3.95 
2.00 
2.95 
3.50 
3.25 
3.95 
2.85 
4.50 
4.95
4.50 
5.50
2.00

2.20 
2.70 
3.10 
3.75 
1.80
2.90 
3.00 
3.10 
3.75 
2.90
3.95 
4.50
4.10 
5.00 
2.50

1.95
2.50
2.98
3.60
2.30
2.29
2.80
2.98
3.60
2.30
3.60
3.98
3.85
4.70
3.98

SELF CENTERING TYPE 
DUTY SUCTION CUPS -

SPST keys Complete 
with mounting plate

FAMOUS 
SCS BRAND

9 Male 9 Pin
9 Female 9 Pin
9 Male PCBMnt
9 Female PCB Mount
9 Backshell Cvr

Two new computer leads, when 
used in conjunction with our new 
P 0860 Adaptor will meet any 
requirement.

Also suits portaoie tv sets 
eg. in hospital bedside use

P 0890 DB15 Male 15 Pin
P 0891 DB15 Female 15 Pin
P 0892 DB15 Male PCB Mnt
P0893DB15 Female PCB Mount
P 0895 DB15 Backshell Cvr
P 0900 DB25 Male 25 Pin
P0901 DB25 Female 25 Pin
P 0902 DB25 Male PCBMnt 
P0905 DB25 Female PCB Mount 
P0905DB25 Backshell Cvr

Full 60 Kev Owertv 
Computer Keyboard 
exactly the same type 
as has been used up 
to now with the 
famous Microbee

Fully 
assembled

SWITCH CONTACTS PISTOL GRIP • VERY RESPONSIVE

Microbee is a registered trademark of 
Applied Technology Pty Ltd

TO SUIT COMMODORE 
VIC-20, ATARI, etc.

tutorial Cdvering setup and 
operating procedures and a 
comprehensive reference 
section.

SAVE HOURS COMPARED TO 
SOLDERING YOUR OWN

to Female 
x Adaptor

DIRECT IMPORT PRICE ON 
QUALITY JOYSTICKS

0862 Male to Male
0864 Female to Male

FAMOUS J & M BRAND 
D RANCE CONNECTORS 
SAVE 25% ON BULK QUANTITIES!

This brilliant monitor stand enables you to swivel 
left/right and tilt up/down le to position monitor 
to any desired position Hence viewing position is 
enhanced and screen glare eliminated Our D1100 
stand is a professional, sturdy and exceedingly 
well engineered product designed to physically 
work with all stand alone monitors until now you 
would have to pay S50 or more — i .
Altronics direct
Import price Is
now under $30.

As a learning tool — 
IT'S INVALUABLE 

As a Reference — 
IT WILL TAKE PRIDE OF PLACE 
NEXT TO ANY CP/M SYSTEM 

B9080. ONLY $41.95
Devoted primarily to CP/M
2.2 this manual Is equally 
applicable to most other cp/m 
systems Cortesi divides the 
book in two sections an

P 0862
$16.50

10up $15.00

Z9001
Z9005

WAS S8.95 NOW $4.50
WAS S8.95 NOW $4.50

UNIVERSAL

MONITOR STAND 
WITH PAN & TILT ADJUSTMENT
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Electronics Australia reviews the

MARANTZ CD-54 
compact disc player
The latest compact disc player from Marantz 
is the CD-5 4 which is quite different in styling, 
presentation and manufacturing methods used 
compared with previous models from this 
company. The CD-54 is a lower-cost, second 
generation machine but it offers just as many 
features as previous Marantz CD players.

The first impression of the CD-54 is 
that it is compact. It is one of the most 
compact players available, measuring 
320mm wide, 291mm deep and just 
90mm high. It is finished in the 
traditional Marantz “champagne gold” 
to match the company’s other products.

The second impression comes when 
you pick up the CD-54. It is built like a 
pocket battleship. It may be small but it 
is not light for its size at 6.5kg. The 
impression of massive construction is 
reinforced by the presence of a heavily 
finned heatsink at the rear of the unit. 
Why should a signal source like a CD 
player need such a heatsink? This is more 
evidence of the different approach with 
this new model from Marantz.

Two methods of disc loading have 
been employed by other Marantz CD 
models. The CD-63 is a top-loading 
machine while the CD-73 is a fairly 
complicated front-loading machine in 
which the whole player mechanism slides 
out. The CD-54 is simpler and adopts the 
now popular front loading drawer 
system.

The drawer system has to be 
commended as the easiest to use. Just 
press the open/close button and the 
drawer slides out, ready to receive the 
disc. The user can drop the disc onto the 
drawer without any need to locate it 
precisely and, in doing so, the user can 
hold the disc without putting fingers all 
over the mirror-finished recording side.

As with all other compact disc players, 
the CD-54 has a number of transport 
locking screws which must be removed 

before the unit can be played. As we 
have found with other players, no 
provision has been made to store these 
screws safely so that they can be used at 
a later date, for transporting the deck.

Two multifunction buttons cut down 
on the number of front-panel controls. 
The open-close button referred to above 
also functions as a stop button and 
memory clear button. Next to it is a large 
square button which can be pressed on 
its four edges to provide five different 
functions.

Pressing the top edge initiates play or, 
if pressed during play, will skip to the 
next selection. Pressing the bottom edge 
of the same button provides a pause 
function. Finally, pressing the left-hand 
or right-hand edge of the button moves 
the laser pickup in fast forward or fast 
reverse mode. No sound is audible during 
these latter two modes.

Five small buttons are strung out on 
the right-hand side of the control panel. 
Four of these provide for the storing of 
up to 24 selections and playback in any 
order. The fifth button is labelled 
“remain/lap” and, when pressed, brings 
up the time remaining on the three digit 
display.

Both the three-digit display and the 
24-bar track number selector are 
comfortably bright without being 
obtrusive. When a disc is loaded into the 
machine, the laser reads the playing time 
and the number of selections is displayed. 
If a disc with more than 24 selections is 
to be played an error light briefly 
illuminates and then goes out.

No less than three pairs of RCA 
sockets are provided on the rear panel. 
One pair is labelled “CD out”. No 
problem about these. They are 
connected directly to the AUX inputs on 
your stereo amplifier.

The other pairs of sockets are labelled 
“Remote Cont Bus” and “Easy Bus”. 
These are used when the CD-54 is 
operated in conjunction with a Marantz 
system employing their AT-333 audio 
timer and RMC-10 remote controller.

A removable two-core flex is fitted to 
the CD-54, which is double-insulated. 
Power consumption is rated at 32 watts.

The reason for the relatively high mass 
of the CD-54 becomes evident when the 
top and bottom covers are removed. The 
unit has a surprisingly massive diecast 
chassis. This is divided by deep box-like 
sections which separately house the 
transformer, the laser tracking 
mechanism and, in a section occupying 
more than half the available space, two 
large circuit boards mounted one above 
the other. A number of smaller boards 
are also used.

Compared with some other machines, 
the CD-54 is densely packed with 
circuitry. Quite a few integrated circuits 
are employed together with numerous 
discrete transistors and passive 
components. That rear heatsink referred 
to earlier accommodates four three- 
terminal regulators which provide 
stabilised supply rails within the unit.

While some manufacturers appear to 
have invested heavily in new tooling in 
order to reduce manufacturing costs, 
Marantz apparently has not taken this 
path with its new second-generation 
machine. It certainly has invested 
heavily in tooling but the CD-54 does not 
seem to be an inexpensive machine to 
produce.

Another interesting point is that while 
previous Marantz CD players were made 
in Belgium, the CD-54 is made in Japan.

Marantz has an unusual “swing 
balance” tracking mechanism which 
moves the pickup in an arc across the
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disc surface. This swing balance feature 
is claimed to give “excellent anti­
vibration characteristics and immunity 
against oblique setting”.

Specifications
Specifications of the CD-54 are quite 

conservative and on the vague side. 
Frequency response is quoted as 3Hz to 
20kHz with no amplitude limits. 
Dynamic range is 90dB or greater and 
total harmonic distortion is quoted at 
.003% without any reference frequency 
or signal level being noted. Similarly, 
channel separation is quoted as 90dB or 
greater, without note of signal 
frequency.

An interesting point which arises from 
reading the spec sheet is that the CD-54 
uses 16-bit digital-to-analog conversion 
with digital filtering. This is quite a 
different approach to previous Marantz 
practice, which used 14-bit D/A 
conversion and four-times oversampling 
with high order analog filtering.

On the other hand, the error 
correction system is the same as on other 
Marantz models: Cross Interleave Reed 
Solomon Code (CIRC).

For most of the technical 
measurements we used the Technics test 
disc in conjunction with our Sound 
Technology automatic nulling distortion 
bridge plus a dual channel oscilloscope. 
Verifying CD performance in this way is 
much easier than the comparable tests 
on a turntable plus cartridge or a stereo 
cassette deck.

With a CD player the process is very 
straightforward. There are no fiddly 
adjustments to be made and one does not 
have to repeat the tests ad nauseam as is 
required to characterise the performance 
of a cassette deck fully. Still, the 
measurements have to be made with a An inside view of the Marantz CD-54, with disc drawer extended.
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NSW

STORE LOCATIONS

■ Shop 38 
Campbelltown Mall 

Queen Street 
Campbelltown, NSW 

★★★★★★
OLD LONSDALE ST. STORE

CO.— 
in

COBB & CO CAR PARK

ACT 
VIC

QLD

SA

WA

TAS 
NT

Cnr. Swift & Young Sts. ALBURY
Parramatta Rd & Melton St AUBURN
155 Terrace Level BANKSTOWN SQ
613 Princes Hwy BLAKEHURST
Oxford & Adelaide Sts BONDI JCT
531 Pittwater Rd BROOKVALE
147 Hume Hwy CHULLORA
162 Pacific Hwy GORE HILL
315 Mann St GOSFORD
4 Florence St HORNSBY
Elizabeth Or 8 Bathurst St LIVERPOOL
173 Maitland Rd NEWCASTLE
Lane Cove & Watedoo Rds NORTH RYDE
George & Smith Sts PARRAMATTA
The Gateway, High & Henry Sts PENRITH
818 George St RAILWAY SQ
6 Bridge St SYDNEY
125 Yorir St SYDNEY
Tamworth Acde & Kable Ave TAMWORTH
263 Keira St WOLLONGONG
96 Gladstone St FYSHWICK
Creswick Rd & Webster St BALLARAT
Cnr Hawthorn Rd & Nepean Hwy BRIGHTON (EAST)
260 Sydney Rd COBURG
Nepean Hwy & Ross Smith Ave FRANKSTON
205 Melbourne Rd GEELONG
291-293 Elizabeth St. MELBOURNE
Bridge Rd & The Boulevarde RICHMOND
Springvale & Dandenong Rds SPRINGVALE
293 Adelaide St BRISBANE
166 Logan Rd BURANDA
Gympie & Hamilton Rds CHERMSIDE
Cnr Gold Coast Hwy & Welch St SOUTHPORT
ßowen & Ruthven Sts TOOWOOMBA
Ingham Rd & Cowley St West EndTOWNSVILLE
Wright & Market Sts ADELAIDE
Main South & Flagstaff Rds DARLINGTON
Main North Rd & Darlington St ENFIELD
Wharf St & Albany Hwy CANNINGTON
William St & Robinson Ave PERTH
Centreway Acde, Hay St PERTH
25 Barrack St HOBART
17 Stuart Hwy STUART PARK

21 8399
648 0558
707 4888
546 7744
387 1444

93 0441
642 8922
439 5311

25 0235
477 6633
600 9888

61 1896
88 3855

689 2188
32 3400

211 3777
27 5051

267 9111
66 1961
28 3800
80 4944
31 5433

592 2366
383 4455
783 9144

78 6766
67 9834

428 1614
547 0522
229 9377
391 6233
359 6255

32 9863
38 4300
72 5722

212 1962
298 8977
260 6088
451 8666
328 6944
321 4357

31 0800
81 1977

( STORE ' 
HOURS

All Dick Smith stores are open 

for trading during the normal 

trading hours for their partic­

ular area (either 9—5.30 or 

8.30-5). Many stores are also 

open for late night trading. 

Please ring the store concerned 

for their particular hours.

222
SPEEDY PHONE/ 

BANKCARD 
ORDER SERVICE
Just phone your order and Bank­

card details - it's so simple! 

(02) 888 2105 
Orders only on this number.

Enquiries (02) 888 3200
HEAD OFFICE 
& MAIL ORDER 

CENTER:
P.O. Box321, North Ryde 

NSW 2113 
Tel: (02) 888 3200

Post & Packing 
Charges

Order Value
S5-S9 99

S10 00-S24 99
S25 00-S49 99
S50 00-S99 99

S100 or more

Charg*
S2 00
S3 50

•S4 50 
S6 00
S8 00

Terms available to 
appro ved applica n ts 

through

NEWTf 
STOREM

MYERS ELIZABETH ST.

291-293 Elizabeth St

Dear Customers,
Quite often, the products we advertise are so popular they run out within a few days. Or unforeseen 

circumstances might hold up shipments so that advertised lines are not in the stores by the time the 

advert appears. And very occasionally, an error might slip through our checks and appear in the 

advert (after all, we re human too!) Please don't blame the store manager or staff: they cannot 

solve a dock strike on the other side of the world, nor fix an error that's appeared in print If you're 

about to dnve across town to pick up an advertised line, why not play it safe and give them a call 

first. . just in case!

Thanks Dick Smith Electronics

100%^;^

Melbourne, Vic 

★★★★★★ 
Now 48 stores 
in Australasia!

MAJOR RESELLERS
• Atherton Qld: Maarten's Music Centre, 55 Mam St91 1208 • Bellina NSW: A Cummingsö Co. 91-93 RiverSt86 2285 • BowralNSW: 
Barry Gash Electronics, 370 Bong Bong St 61 2577 • Broken Hill NSW: Hobbies 8 Electronics, 37 Oxide St 88 4098 • Bundeberg Qld: P M 
Electronics Takalvan St 72 8272 • Cairns Qld: Electronic World Shop 27 K-Mart Westcourt Plaza. Mulgrave Rd. 51 8555 • Campbelltown 
NSW: Fishers 'Chip' Shop, Shop 3. 274-276 Queen St 27 1475 • Coffs Harbour NSW: Coffs Harbour Electronics. 3 Coffs Plaza, Park Ave 
52 5684 • Darwin NT: Ventronics, 24-26 Cavanagh St 81 3491 • Deniliquin NSW: Deni Electronics, 220 Cressy St 81 3672 • East 
Maitland NSW: East Maitland Electronics 99 High St 33 7327 • Echuca Vic: Webster Electronics 220 Packenham St • Gladstone Qld: Purely 
Electronics Shop2 Cnr Herbert 8 Auckland Sts 72 4321 • Goondiwindi Qld: Border T.R.C. 50 Marshall St71 2353 • Gosford NSW: Tomorrows 
Electronics 8 Hi Fi 68 William St 24 7246 • Inverali NSW: Lyn Willing TV22A Evans St22 1821 • Launceston Tar Advanced Electronics 5A The 
Quadrant 31 7075 • Lismore NSW: Decro Electronics 3A/6-18 Carnngton St 21 4137 • Mackay Qld: Stevens Electronics 42 Victona St 
51 1723 • Maryborough Qld: Keller Electronics 218 Adelaide St 21 4559 • MorwellVic: Morwell Electronics 95 George St 34 6133 • Mt 
Gambier SA: Hutchesson’s Comm. 5 Elizabeth St 25 6404 • Mildura Vic: McWilliams Electronics 110A Langtree Ave 23 6410 • Port 
Macquarie NSW: Hall of Electronics, Horton Centre, Horton St 83 7440 • Nelson Bay NSW: Dales Dynamics Cinema Mall Stockton St • Orange 
NSW: M 8 W Electronics 173 Summer St62 6491 • Port Lincoln S.A: Basshams T V 8 Computerworld 22 Liverpool St • Rockhampton Qld: 
Purely Electronics 15 East St 21 058 • Shepparton Vic: G.V. Electronics Centre 1898 Corio St21 8866 • Townsville Ql<t Tropical TV49 Fulham 
Rd Vincent Village 79 1421 • Wagga NSW: Wagga Wholesale Electronics 89 Forsyth St • Whyalla SA Mellor Enterprises Shop 2 Forsythe St 
45 4764

DICK SMITH ELECTRONICS ft.
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The rear of the CD-54 has three pairs of phono sockets. Note that it is double-insulated.

MARANTZ CD-54 compact disc player
high order of precision; such is the level 
of CD performance.

The first test to be performed is that of 
linearity. This uses a 1kHz tone which is 
stepped down in level in lOdB steps to 
minus 90dB. The idea is to check how 
the output signal level changes in line 
with the recorded levels. Most CD 
players are pretty good in this respect 
until they get below -60dB. At this 
point, the Marantz shows up well. It had 
a IdB discrepancy at — 70dB and a 0.5dB 
discrepancy at - 80dB.

Frequency response tests were very 
good. Most decks are rated from 20Hz to 
20kHz within ± 0.5dB. In practice they 
are usually about IdB down at 20kHz 
with respect to the level at 1kHz. The 
CD-54, on the other hand, was 
absolutely flat over most of the range 
and was only 0.5dB down at 20kHz.

Worrying about 0.5dB or IdB rolloffs 
at 20kHz may seem unnecesarily 
pernickety but some overseas “golden­
eared” reviewers have claimed to be able 
to hear subtle differences between 
different models of CD players. 
Engineers have theorised that these 
differences, if really perceived, may be 
due to small ripples in the frequency 
response of the machines.

Whatever the theory we can say that 
the Marantz CD-54 is the flattest 
machine we have tested so far.

It must also rate amongst the quietest 
with a measured signal-to-noise ratio just 
in excess of lOOdB — which is quiet. At 
this level of performance, noise from the 
following stereo amplifier is likely to 
predominate.

When measuring total harmonic 
distortion we ran into a problem. We 
found a residual signal which is probably 
an artefact of the D/A conversion 
process, which was about -50dB with 
respect to OdB reference level.

This effectively prevents any reading 
lower than about 0.3% being registered 
in a total harmonic distortion 

measurement. Interposing a third order 
active filter in the measurement chain 
did improve matters but we could only 
resolve down to about .015%. It was 
clear that harmonic distortion was 
considerably lower than this figure.

Such a residual signal, which is at a 
low level and in the region of 30kHz to 
40kHz or higher (we were unable to 
measure it), is clearly inaudible and will 
have no effect on the sound 
reproduction.

Separation between channels was 
easily measured and resulted in readings 
of -90dB at 100Hz; -99dB at 1kHz; 
— 94dB at 10kHz; and — 88dB at 20kHz. 

This underside view of the CD-54 shows the “swing balance” laser mechanism.

This substantially confirms the 90dB 
specifications quoted above.

We also tested the CD-54’s handling of 
defects using the Philips No. 4A test disc. 
This was another boring experience as 
the player sailed through the whole 56 
minute selection of tracks without so 
much as a single audible hiccup. Mind 
you, not all CD players can do this.

Vibration resistance was tested in a 
less objective way. We variously 
bumped, jolted and rapped the player to 
get it to mistrack. Again, while it was 
possible to upset it and make it jump 
forward or backwards by about a second 

Continued on page 136
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PRE-STOCKTAKE SALE ENDS 15TH JULY 1984

PANEL MOUNTING RCA
SOCKETS______

HIGH CLASS INSTRUMENT 
KNOBS

DISCOUNTED PANEL METER

P10232
10+ 
.30

1-9 
.35

35mm
24mm
20mm
15mm

.50
45
40
.38

BUT BE QUICK FOR THESE

P10234

P10236

2 way.

4 way.

6 way

.45

.60

.40

.50

VIDEO RF MODULATOR
UNBELIEVABLE PRICE

DELUXE METAL CABINETS

150x61 x103mm 
184x70x160mm

H10442
H10444

H10060
H10061

Ha«P^eth'S H10062
H10063

KEY SWITCHES

1-9
$3.95 $3.75

A “STEEL”AT 
THESE PRICES

1-9
3.95
4.95

10+
2.95
3.95

10+

MINIATURE PCB RELAYS

PANEL METERS NORMALLY THIS MONTH

Q10500 MU45 0-1 mA 9.75 6.95
Q10502 MU45 50-0-50uA 9.75 6.95
Q10504 MU45 0-100uA 9.75 6.95
Q10505 MU45 0-50uA 9.75 6.95
Q10518 MU45 0-1A 9.75 6.95
Q10510 MU45 0-5A 9.75 6.95
010515 MU45 0-10A 9.75 6.95
Q10520 MU45 0-20V 9.75 6.95
Q10525 MU45 0-30V 9.75 6.95
Q10535 MU45 VU 10.95 8.95
Q10530 MU52E 0-1 mA 10.95 7.95
Q10533 MU52E 0-5A 10.95 7.95
Q10538 MU65 0-50uA 13.95 7.95
Q10540 MU65 0-1mA 13.95 7.95
Q10550 MU65 0-100uA 13.95 7.95
Q10560 MU65 0-20V 13.95 7.95

IC SOCKETS (LOW PROFILE)
HOW CHEAP CAN THEY GO

Massive 3A contacts at 24VDC or 100VAC Nominal 12V 
Coil but will work OK from 9-15V.

SPECIFICATIONS

Nominal Coil Voltage... 
Contact Current (max) 
Contact Voltage (max) 
Coil Resistance............
PRICE
1-9....................................
10-24 ..............................
25-99 ...............................

S.P.D.T. D.P.D.T.
S14060 S14061

12V 12V
3A 3A

125VAC 60VAC
400 ohm 300 ohm

$1.20 $1.50
$1.00 $1.20
$0.80 $1.00

8 Pin
1-9 
.15

10-99 
.14

100-999 
.12

1000+ 
.9

14 Pin .16 .15 .14 .10
16 Pin .17 .16 .15 .11
18 Pm .18 .17 .16 .13
20 Pin .29 .28 .27 .26
24 Pin .35 .33 .32 .28
40 Pin .45 .40 .35 .30

DIRECT IMPORT PRICE
ECONOMY TANNON TYP NN

0)
CARBON FILM

S11010 SPDT
S11020 DPDT

1-9 10+
P10960 3 PIN LINE MALE 1.90 1.60
P10960 3 PIN CHASSIS MALE 1.90 1.60
P10964 3 PIN LINE FEMALE 2.50 2.10
P10966 3 PIN CHASSIS FEMALE 2.90 2.20

Va WATT 5% RESISTORS 
E24 VALVES

U) c o 
'(/)

E

$1.00 per hundred 
$7.50 per thousand

That is 0 75 of a cent each 
But Must Be The Same Value

34 WAY EDGE CONNECTOR 
FOR DISK DRIVES

SCOOP DIRECT IMPORT 
PURCHASE

1-9 
$5.95

10+ 
$4.95

LE SWITCHE

1-9 10 +
1.00 .70
1.20 80

HORN SPEAKER

WOW $6.95

C12010

5" A. B. S. Material Horn Speaker 8 
ohm. Freq. Range: 600—5000Hz Max 
Power: 8 W

BRIDGES & DIODE

1-9 10+ 100+

IN5404
IN5408

.20
25

.18

.20
14 

.15

WE ARE OVERSTOCKED 
YOU REAP THE SAVINGS

1-9 
.25

10-99 
.22

100+ 
.20

y2 PRICE

MORE PANEL METER BARGAIN

Q10400

Q10405

g

Normally
1-9 

4.50
10+
3.95

250 ua Sensitivity Panel cut-out 36mm x 16mm 
Mounting hole centres at 49mm.

Normally
1-9

4.95
250 ua Sensitivity centre O very useful for balanced 
circuit and applications needing a centre O' or null 
indication.

10+ 
4.50

2V4" Speaker 
Only $1.00

ROD IRVING ELECTRONICS anddealer
425 High St., Northcote, Vic. 48-50 A Beckett St., Melb., Vic. 1 . z. ¿pr u¡nK e* Nnrthrntp 3070 (031489 7099Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 St Northcote 3070 (03) 489 7099
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P&P $3.00. (°3) 481 1923 Telex AA 38897



DULL WINTER AHEAD?

FX 990

HR 15

an

FR 101
FD 20ó'

HL 802

Errors & omissions excepted.

FX8092P

-R 101

od’s Price $99.00

HR 15

D 2C

ice $99.00

"X 3600P

Get this

alphanumeric display (upper & lower case) 
RRP $139.00
Unbelievable at Rod’s Price $129.00

HL 802

counters, long battery life (4 months) auto 
off function buy 10 & S ave.

FX 990

base conversions

Rod’s Price $55.00

ROD IRVING ELECTRONICS

ip let

No batteries use the power of the sun or 
indoor lighting. This solar powered 
calculator has 64 functions + 10 dogit 
mantissa with 2 digit exponent. It does 

& calculations & has 
many as nine physical constants.

Pick up and carry mini printer calculator.
Hard copy for checking, transportability for 
checking everyone else. 10 digits, 
constants 3 digit comma markers full 
decimal system round off or cut-off AC &
DC (plain paper) $79.00

Handy general purpose calculators, ideal 
for general use. We use them at our sales

Here s a cheap way in to programmable 
calculators. At this price and it still has 38 
programming steps being capable of 
intergrals & regression analysis.
(7 memories too) with this 61 function 
calculator how can you go wrong. 
RRP $62.50. Rod’s Price $59.00

Join the microcomputer revolution. Learn 
to program on a bus, a train or a plane. (Up 
to 544 steps) hand held with a qwerty 
keyboard you can teach yourself on the 
way to work easy guide to programming 
included. It fits neatly in your hand and the 
price won’t empty your pockets. 
RRP $99.00 Rod’s Price $91.00

A good solid printing desk top. 3 digit 
comma markers, full decimal system and a 
learn program for repeat formulas. Uses 
batteries or AC. Save your pocket 
calculators for your pocket put one of
these on your desk.

latest technology calculator from Casio 
with 88 memories or up to 512 
programming steps. Ideal for engineering 
and scientific applications. Even has

vith 20-aisit printer.

A large memory hand held microcomputer 
with a printer 1568 programming steps. 
With this cruncher you’ll be able to provide 
instant printout for your customers or your 
boss. Program Library is included and the 
printer section has rechargeable batteries:
RRP $220.00 Rod’s Price $209.00

Got stumpy fingers or long fingernails? Get 
yourself a decent sized desktop with keys 
you can use quickly. Don’t put up with tiny 
pocket calculators. This unit has 12 digits 
constants, 2 memories, % and 3 digit 
comma markers. AC powered so you never 
have dead batteries. Buy two, one for your 
help person and one for yourself:

Please address tax exempt, school, wholesale, and dealer 
enquiries to: RITRONICS WHOLESALE425 High St., Northcote, Vic. 48-50 A’Beckett St., Melb., Vic.

Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 4811436 An „„„ -
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P&P $3.00. (°3) 481 1923 Telex AA 38897

1st floor 425 High St. Northcote 3070 (03) 489 7099



An impossible dream-from a conn
Readers reacted to our article in the April 
issue under the heading “From a young 
reader: what do you do when you can’t find a 
job?” By telephone and by letter some have 
supported our observations, some have 
criticised them, and others have sought to 
share their own ideas and experience.

FORUM
Conducted by Neville William^

Readers’ remarks, made on the 
telephone, are difficult to crystallise but 
many obviously share the view that, if a 
young person is to get anywhere in life, 
they must display interest, integrity, in­
itiative and a willingness to get on with 
the job in hand. At a personal level, they 
need to be seen as clean and tidy, rather 
than grubby and careless — the “old- 
fashioned values” which we commended 
in the April issue.

One reader put it his way: “Your 
Forum, this month, was right on the ball. 
It should be required reading for every 
young person seeking a position.”

Expressing a quite different view, the 
most trenchant criticism comes in the 
form of a letter from a reader in Kelvin 
Grove, Queensland.

After indicating what he didn’t like 
about my observations, the writer laun­
ches into an attack on the Queensland 
education system, detailing its impact on 
his own family by way of illustration. If 
the young reader from our April issue 
has a writing/spelling problem, he says, 
blame the system, not him!

He suggests that electronic component 
suppliers could do with people behind the 
counter (eg the young reader from 
Eagleby) who are interested in the 
customer’s need rather than in simply 
making a sale. He relates examples of 
how he has been given the run-around in 
some electronics stores but adds: “I must 
stress that similar experiences have 
confronted me with other companies, 
where retail sales, not good customer 
relations, have been the name of the 
game.”

Indeed, he says, the prevailing attitude 
in electronic supply stores “has en­
couraged me to spend more time out of 
electronics than in the hobby in recent 
years, though I still go on buying the 
magazines for some reason.”

At that stage, he appears to have 
realised that the letter was quite long and 
that, as a result, it would probably not be 
published. But it’s a shame to waste so 
much dissident dissertation and we 
reduced the letter to manageable propor­
tions by omitting references to family 
(which are rather private anyway) and 

the recital of his shopping adventures 
(really another subject). What remains 
— his central theme — is set out in a 
separate panel. I suggest you read it at 
this juncture.

As you will note, I stand accused of 
obtuseness, which I would take to mean:

“not sensitive or observant; stupid; 
dull in perception, feeling or intellect.” 
From another reference in the letter. I 

assume that this has mainly to do with 
my failure to concentrate on the “unwrit­
ten plea for advice, which comes through 
so strongly” in the original letter from 
the 18-year-old at Eagleby. There’s also 
the plea: “do, please do, stick to the ques­
tion he asks.”

The further accusation of “waffle” 
presumably relates to my recall of the 
great depression era, which our cor­
respondent somehow manages to 
translate into “the good old days”.

It is true that I chose not to concen­
trate on the problems of one 18-year-old 
from Eagleby or, for that matter, on the 
particular group which he represents. I 
saw it rather as an opportunity to talk

Don’t blame the kids if they can’t spell; blame the system!
Dear Sir,

Your response to the letter from an 
18-year-old at Eagleby has caused me a 
range of emotions.. .from annoyance to 
agreeable acknowledgement of the truth 
of what you have written, to sheer 
frustration at obtuseness and on to 
downright amazement at the extent of 
the ‘‘waffle" in some parts of your 
column.

I could spend several hours responding 
to your responses but it would probably 
serve little purpose. Instead, I will raise a 
few points which, to me, seem pertinent 
to the matters raised by our friend from 
Eagleby.

Your point on carelessness leading to 
mis spellings: in the education system we 
idiot Queenslanders have to accept, I 
doubt that there would be too many 
recent high-school graduates who would 
be capable of seeing the spelling errors in 
the letter you published. That is more the 

fault of an extremely ineffectual 
education system, rather than 
carelessness or slovenly habits.

I base that comment on my experience 
with education (I have been a private 
tutor in English and maths to more high 
school students than I care to remember) 
and on the fact that the writer's sentence 
structure and overall understanding of 
grammar appear to be relatively good. I 
am impressed that he does understand 
what he is trying to say, I like the choice 
of structure in both sentences and letter, 
I thoroughly approve of the respectful 
and “non-grovelling" tone, etc.

Frankly, this kid strikes me as one who 
has a damn good idea of what he is about 
— what a shame that his high school 
training has not given him a better com­
mand of spelling. Don’t discount him 
because his spelling and punctuation are 
off. And don't make such inept and un­
warranted leaps from one fact to a con­

clusion which simply can't be supported 
by the minimal facts you cite.

Now where in the letter, or in the un­
written plea for advice which comes 
through so strongly to me, has he asked 
you or anyone to fill in the information 
you have offered on the “good old days?" 
That information does not hold as 
background in the sort of situation he is 
trying to overcome.

He says he wants a job in the sales 
field of electronics; believes that a 
background in the hobby of electronics 
probably should serve him well in obtain­
ing such a position. Why shouldn't such 
a background do nicely? If he wants to 
sell electronic components and knows a 
transistor from a transformer then he 
should have very little trouble picking up 
the rudiments of selling rather swiftly.

There is a point here which both you 
and the writer have overlooked, though
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ter hand to managing director?
about — and promote debate on — the 
future of all the young people numbered 
amongst EA readers, who may be aspir­
ing to a job in any aspect of the elec­
tronics industry.

The idea for such a debate came from 
the original letter but the decision to 
broaden its scope was stated quite clearly 
in paragraph two of the April “Forum”:

“It may be more helpful to discuss job 
opportunities generally in the electronics 
industry.”

What followed, I suggest, was consis­
tent with that objective, including much 
of what has been dismissed by our critic 
as obtuseness and waffle.

I guess it’s a matter of opinion.
Unfortunately, complaints about the 

education system are not unique to 
Queensland. Prompted by this latest cor­
respondence, we showed the letter in the 
April issue to an English subject mistress 
from a Sydney high school, posing the 
question:

“Would many of your recent 
graduates be capable of picking out the 
spelling and other errors in that letter?”

She read it through, considered a while 
and replied:

“My better students would certainly 
pick up some of the errors but average 
students would probably read it through 
without noticing much wrong with it.”

“Are you happy with such a 
standard?”

“No I’m not but what can you expect 

he does hedge around it a little in his 
scathing comment about “professional 
sales people trained in all the tricks of op­
tional extras". I personally have been the 
victim of such people.

Frankly, Mr Williams, I would rather 
have a young man behind the counter 
serving my needs with a knowledgeable 
background in electronics rather than an 
inadequate training in either sales or 
electronics. The young man from 
Eagleby may well be a better bet in my 
view.

If he wants a job in electronics 
writing, he would have enquired about 
that field. If the field of electronics retail­
ing seems a dead end to you, then who 
are you to query the young man's 
desires? Certainly bring to his attention 
that he is talking about a job opportunity 
that offers little in the way of further ad­
vancement but do, please do, stick to the 
question he asks.
(From Kelvin Grove, Qld).

when the kids have been told for 10 years 
that grammar and spelling don’t matter 
all that much?”

“Are they still being told that?”
“Fortunately, no. I point out to my 

students that English is the one and only 
compulsory subject for the HSC; further­
more that a facility in English is virtually 
essential for the pursuit of a whole range 
of other studies!”

“Could that be just a personal point of 
view?”

“I don’t believe so, as evidenced by 
suggestions from Sydney University that 
they might require a higher achievement 
in English before admission to a range of 
other courses.”

“Would you say that the 18-year-old 
from Eagleby is about average in his 
writing ability?”

“I’d say that he’s above average, as 
matters now stand. He knows what he 
wants to say — but he does show signs of 
carelessness!”

That last remark was quite spon­
taneous and in line with my own obser­
vations in the April issue, culminating in 
a warning to young people generally 
against any hint of carelessness, especial­
ly in a job application. Whether or not it 
applies to the young man in question, the 
advice will hopefully not be wasted on 
others.

I read the last paragraph in the Kelvin 
Grove letter several times without ex­
periencing either heat or light: I must not 
question a young man’s desires but I can 
point out that he is talking about a job 
that offers little opportunity for advance­
ment. I’m reminded of one of my late 
grandmother’s standard funnies: “You 
can go for a swim but you mustn’t go 
near the water!”

In fact, I rounded off the April instal­
ment by asking very deliberate questions 
about on going training in the sales/com- 
mercial/management area, as distinct 
from technical courses:

“What incentive or what opportunity 
is there for sales staff to pursue a course 
in advertising, marketing or manage­
ment? What next step would be open to 
our young reader if he did manage to get 
the kind of job which he seeks? Consider 
the subject open for disussion.”

That question and invitation pro­
mpted a number of responses, including 
two letters in particular, which we 
reproduce. When you’ve read them, 
you’ll understand how we came by the 
heading to this present article: “An im­
possible dream ...?” The first letter 
comes from Mr Ike Bain, Managing 
Director of Dick Smith Electronics Pty 
Ltd. He says:

Dear Neville,
RE: “What do you do when you can't 

find a job?"
Your reply to the young Queensland 

reader was excellent and raised some 
very relevant points.

You ask what “next step" would be 
open to our young reader if he did 
manage to get the kind of job he seeks.

Too many people think that the only 
future in electronics is in the technical 
area; NOT SO. I can say from experience 
that, during my employment with DSE 
since 1972, I have seen hundreds of peo­
ple begin their careers here at around the 
age of our young reader and, with only 
hobbyist knowledge, later become store 
managers, technicians, buyers, marketers 
and computer programmers.

Not only that but some of them have 
even started their own electronic 
business: Tekav, Jaysmith, etc! Even I 
was lucky enough to start out with DSE 
as a technician at 20 years of age, 
became a “counter jumper" and ended 
up as Managing Director. All our staff 
have the potential to become highly paid 
mangement and I’m sure that this 
doesn’t happen only at DSE.

Personally, I would employ an elec­
tronics enthusiast over a car salesman 
any day!

Ike Bain (Managing Director), 
Dick Smith Electronics Pty Ltd.
In a subsequent conversation about 

the contents of the letter, Ike Bain said 
that he had written it because he felt con­
cerned for young people such as the 
18-year-old from Eagleby. He wanted to 
encourage them and help them, if 
possible.

I took the opportunity to ask a few 
questions:

“How had he personally managed to 
make it from a counter hand to Manag­
ing Director? There was more to it surely 
than simply being in the right place at 
the right time and letting promotion 
happen?”

“There certainly was”, he replied, “and 
it involved a lot of hard work. But 
doesn’t everything that’s worthwhile?”

Ike Bain said that he had done a 
course in basic electronics in Canada and 
had also gained his amateur licence. It 
was while shopping around for amateur 
gear, after arriving in Australia, that he 
visited Dick Smith’s Atchison Street 
store and met the rather harassed pro­
prietor. He passed a remark that “the 
place could do with more effective stock 
control” and, on the strength of that 
observation, accepted a job on a trial 
basis for three weeks, to reorganise the 
amateur section.
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A MINIATURE 
POTENTIOMETER 
THAT HAS IT ALL

Now you can afford a meter with all the 
features

There are plenty of low price multimeters around 
Most are poor value because they lack essential 
features needed for fast measurement and ease of use: 
Although costing no more than the 'cheapies, all eur 
meters have:
★ Auto plus manual range selection with high accuracy.
* 10A AC and DC current ranges
★ Powered by 2 economical penlight cells with a long 500hr life 
★ High quality probes, alligator clip plus safety shrouds on meier 
★ Audible continuity tester * Tilt Bail ★ 12 month warranty

MODEL MM-210 - SPECS
PC Volts:5 ranges(200mV to 1000V) 
basic acc: 0 75%. res. 0 1 mV
AC Volts: 4 ranges (20000mV to 750V).
basic acc 1%. res 1 mV
Resistance: 6 ranges
200Q to 20MQ) basic acc 075% 200
200kQ. res 0 1Q
DC Current: 5 ranges(200MA to 10A)
basic acc: 1.0%. res 0 1/xA
AC Current: 5 ranges(200MA to 10A).
basic acc: 1 5%40-500Hz. res 0 1
Other features: Diode test (reads actual 
junction voltage, not resistance), continuity 
beep (<20Q> low battery indication 
transient protection (6kV tor < 10/iS)

MODEL MM-230
As lor Model MM-210 except Basic 
accuracy: 0.25% AC Voltage: Resolution 
0 1 mV. 3 ranges
The MM230 also incorporates a 28 
position rotary switch tor manual range 
selection The MM-210 achieves manual 
selection by use ot the Auto/Manuai 
button and annunciators on the display 
Also available: Model MM-220 
Indentical to model MM-230 except basic 
basic accuracy is 0.5%

314 Lower Plateau Road. 
Avalon NSW 2107 
Phone (02)918 8220 
Telex AA 70842 Bneotronics
f Please supply the following multimeter(s):

I_ I Model MM-210Multimeters @$67.85($59.00taxfree) 
□ Model MM-230 Multimeters @ $113.85($99.00tax free)

Name
Address

I wish to pay by:
□ Cheque/money order

Postcode 
Signature 
card No.

□ Bankcard 
□ Mastercard
Exp. Date / /84

SOANAR
• 16mm DIAMETER CASING
• 6.35mm SHAFT WITH FLAT. FITS ALL 

STANDARD KNOBS.
• PCB PINS FOR BOARD MOUNTING OR 

SOLDERING.
• THREADED BUSH FOR PANEL MOUNTING.
• AVAILABLE IN LOG & LINEAR LAW.
• RESISTANCE RANGE: 

500OHMS-1 MEGOHM.
• EX STOCK DELIVERY

WITH
6 35mm (%") SHAFT

TECHNICAL INFORMATION AVAILABLE ON REQUEST.

SOANAR ELECTRONICS PTY. LTD.
INCORPORATED IN VICTORIA
30-32 Lexton Road,Box Hill, Vic.,3128, Australia.
VICTORIA: 8950222 QUEENSLAND: 852 1131 
N.S.W.: 789 6744 WEST AUST: 381 9522 
STH. AUST: 2970811 TASMANIA: 31 6533
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FORUM — continued
The three weeks has grown into 14 

years, and the job of reorganising a 
department into one of managing the en­
tire operation. Ike Bain confesses to at­
tending a few management symposia 
but, for his progress in the company, he 
attaches most of the credit to learning by 
doing — “something that assumes a will­
ingness to learn!”

On-the-job training comes through 
strongly in his ideas about DSE staff 
generally.

Ike Bain is in no sense against formal 
training, particularly formal technical 
training. But, he says, if a person 
understands all about components, what 
they are and how they work, it’s unlikely 
that he’ll finish up behind a counter sell­
ing them. He’ll be snapped up and paid 
and promoted as a technician or 
engineer... “and believe me, there 
aren’t enough of them in Australia to go 
around.”

Dick Smith Electronics needs 
technically trained staff for key positions 
but it also needs technically informed 
hobbyists to recruit, train and promote in 
the areas of sales, administration, 
management and so on. Says Ike Bain:

“We are always on the lookout for 
keen electronic hobbyists with the right 
attitude, but they’re hard to find. There’s 
simply not enough of them around, 
either. We run vacancy adverts in a time 
of supposedly high unemployment and 
end up with two or three replies! Where 
are all these keen hobbyists?”

“What did you mean by hobbyists 
‘with the right attitude’?”

“The sort of thing you talked about in 
the April issue: interest, enthusiasm, 
commitment, tidiness, a willingness to be 
courteous...”

“You mean those old-fashioned 
values?”

“Exactly. Unless staff exhibit those 
qualities, we can’t run the kind of stores 
that customers say they want.”

This is only a summary of the total 
conversation but the thing that came 
through was that opportunities do exist 
in electronics retailing for young people 
like the 18-year-old from Eagleby, with a 
workable knowledge of — and a hobby 
interest in — electronics. But, to make 
the best of those opportunities:
• Applicants should present themselves 
— and strive to become — the kind of 
person that company executives say they 
need.
• They should apply by neat, formal 
letter to the manager of selected com­
panies, enclosing a personal reference. A 
well presented letter is likely to remain 
available, on file. Job inquiries over the 
counter or by telephone are too easily ig-

“On the lookout for bright young people
Dear Neville,

I read with interest the letter 
published in April "Forum" and your 
comments.

Whilst I agree whole-heartedly 
with your response to the correspon­
dent, I thought I could perhaps add a 
few words from a typical "Jaysmith ”.

Firstly, notwithstanding punctua­
tion, spelling errors, etc, I was im­
pressed by the initiative taken by your 
Eagleby correspondent. We receive 
job application letters similar to that 
published but, alas, only rarely. On 
such occasions, the applicant is given 
serious consideration, even if there 
are no openings at the time. Such is 
the power of written correspondence!

I agree with your comments regar­
ding neatness and hygiene. Far too 
many young people seem to think 
they are not important. I fear that this 
is due to the relaxed standards of 
dress (including teachers) in state high 
schools. It is difficult to blame young 
people if they have not had the impor­
tance of neatness and hygiene im­
pressed upon them — especially in 
relation to job interviews.

It is understandable that you have 
emphasised formal training as a way

nored or forgotten.
If these statements need further sup­

port, I suggest that you read the second 
letter, from Mr Gary Johnston, Manag­
ing Director of Jaycar Pty Ltd, another 
very active vendor of electronics parts 
and kits. Lack of space prevents me from 
recounting Gary’s further observations 
but, really, it doesn’t matter. His letter

to improve job prospects. Frankly, 
however, we find that very few of our 
staff actually complete formal 
technical electronics training. Whilst 
training is important, the retailing in­
dustry requires other skills; Jaycar 
provides training in sales and manage­
ment for its staff.

Nevertheless, when we interview 
staff for our showrooms, we test the 
applicant for electronics knowledge. 
The applicant must demonstrate a 
sound knowledge of electronics, even 
at a hobby level, before he is question­
ed over other criteria. Previous sales 
experience is a help but not essential.

Quite frankly, a well presented per­
son (not necessarily male and young) 
with a sound electronic knowledge 
and an outgoing personality has a 
good chance for a job. It is almost 
that simple.

We, like many of our competitors, 
are always on the lookout for bright 
young people to work for us. Any per­
son who is genuinely interested in a 
technical sales career is welcome to 
write to our company.

Gary Johnston (Managing Director), 
Jaycar Pty Ltd.

says it all.
But, then, I wonder whether they’ve 

made it sound too easy? Or is there really 
a shortage out there of employable elec­
tronic hobbyists?
FOOTNOTE: Other letters on this sub­
ject, including one from the Com­
monwealth Employment Service, have 
had to be held over to a later issue. ®

BASIC ELECTRONICS
For the beginner, or for the hobbyist as a 
reference book and almost certainly the most 
widely used manual on basic electronics in 
Australia.

It is used by radio clubs, in secondary schools and 
colleges, and in WIA youth radio clubs.
Begins with the electron, introduces and explains 
components and circuit concepts, details the construction 
of simple receivers. Separate chapters on test instruments, 
servicing amateur radio, audio techniques, stereo sound 
reproduction.

Available from "Electronics Australia", 57 Regent St, Chippendale 
2008. PRICE $4.50 OR by mail order from "Electronics Australia", 
PO Box 163, Chippendale 2008. PRICE $5.40.
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A great alarm system
for the home, flat, etc -- because it doesn’t look like an alarm' 
So anyone entering your property could easily be fooled 
into thinking this was a small speaker - until they where 
caught! This module has another big advantage too - it’s fully 
self contained. While there is provision for external horn 
speaker, it has its own speaker built in, hidden behind the 
‘speaker grille’ front panel.
AC/DC operation: optional AC adaptor can be fitted to use 
mams: unit automatically switches back to battery if mains is 
interrupted. Built-in test LED for checking that the system is 
working before you leave.
Cat L-5102

COST $5Q50

PROTECTION

1 ■«*»“«"

k SELF CONTAINED

■ULTRA­
SONIC

BLASTER!
TSJhe Claytons alarm: the ideal alarm forthose who 

dont war)t to put in alarms! This one is fully 
self contained, including siren speaker.

~ JS-X dusl Place it on the shelfand its invisible 
- • - ultrasonic rays detect movement.
ffl|Srj|l Fantastic for single room protection; can 
SprcEjwJM also be used as a sensor on a master 

alarm console.
Includes sensitivity control, operates from 

MMpIwmI external 12V battery, from mains via
U optional plug-pack with internal battery 

— back-up. Has provision for external
speaker, sensors, etc. Cat L-5108



And just take a peek at 
our great range of sensors

HE'S TOP QUALITY MICROWAVE 
MOVEMENT DETECTOR

SWISS MADE 
PASSIVE 
INFRA-RED 
DETECTOR

The very latest: Swiss made 
quality detector actually senses
human radiation — even from across a 
room! Virtually no false triggering, ultra 
reliable. Simple connection to our Security 
Centre (L-5100) and Bookshelf Control 
Module (L-5102). __ „
Cat L-5010 JL

GREAT 
VALUE

21st 
CENTURY 
INTRUDER 
PROTECTION

Want to catch them in the act? Silent, invisible microwaves 
detect any movement in the target area and trigger the 
alarm device. 12V operated. Range up to 15 metres,
attaches to any alarm system!, 
Cat L-5000

Silent Invisible
Movement Detector

95

$275
Cat L-5280

Earsplitt<r
speaker.'

Scare the pants of 
them with this high 
efficiency horn

No.1
In Australasia

DICK SMITH
ELECTRONICS

See page 30 for full address details
A779/JL

Ultra Loud Gonger
Give em thegong! A great 
new addition to our range. 
Huge 8 inch fire bell with 
massive gonger, 12 volts 
operate at 300mA. 
Suitable for most alarm 
systems

speaker. Uw

MÛ25 Cat 02705

WARNING 
STICKER 

00
Cat L-5310

$4950

Pressure Mat
An ultra thin mat for placing under 
carpets, in walkways, etc. N.O. in 
the standby state, goes closed 

circuit when walked on.
Cat L-5270

Reed Switch/Magnet Set
Mounted so the magnet holds 
the switch closed, if the door is 
opened, switch opens. Attaches 
to most alarm systems.
Cat I-5210

Barrel Key Switch
Barrel type key switch 

\ with two keys, used at 
entry-exit pcint for 
turning the alarm 

TL TJBViL system on-off.

Cat L-5290

HEAT/FIRE SENSOR
Most alarms have provision for a 
fire sensor. Take advantage of it 
and protect your home and 
property! Use any number pf 
sensors in likely 'hot spots!.
Cat L-5254

I Your home is J onthe’hit list- I yourvaluables 
(property may­

be the gleam
| in a crooks eye 
■ tomorrow!

You need help!!!
| Here it is: I our specially 

written guideI to installing a I' professional 
alarm system.I That s right every home now needs 

¡protection — and we’ll show you 
I how to install an alarm that will
I deter even the persistant pest 
¡The guide is FREE with any 
lourchase of $1.00 or more for
■ July only! Ask for your copy 
¡when you're in a I Dick Smith Electronic^/ I store or with 

your next 
| mail order.

100% Hidden 
Magnetic (Reed) Door 
& Window Switches
What a great idea! Ideal for all alarm 
systems — usable in wood, aluminium & 
other doors/windows. Just drill a 10mm 
hole for switch in jamb and the magnet 
in door or window. They push in and are 
covered by window/door when closed 
— no one knows they’re there!
Operates between 8 & 10mm.
Set of reed switch 
& magnet plus 
four mounting 
screws.
Cat L-5212

$395



While the circuit of the new VHF 
transceiver is relatively complex, its con­
struction is reasonably simple and does 
not require any special assembly techni­
ques. A soldering iron and a screwdriver 
are virtually all you need. Make sure the 
iron has a small chisel-shaped bit, for 
quick and effective soldering.

Most of the circuit components, with 
the exception of front panel and rear 
panel hardware, are accommodated on a 
single-sided printed circuit board (PCB) 
measuring 162 x 199mm and coded with 
the Dick Smith Electronics type number 
ZA1687. The front and rear panels are 
also made from PCB copper laminate 
and are soldered at right angles to the 
main PCB,

The whole PCB assembly fits (and that 
is the operative word) into a specially 
designed ABS case which has two in­
terlocking halves secured by four screws. 
It is a neat and effective assembly.

As can be seen from the photos this 
month and last month, the front panel 
has white silk-screened labelling on a 
black background. This is combined with 
an attractive set of knobs and other hard­
ware plus a backlit signal/power meter to 
produce a professional looking 
transceiver which is every bit as good as 
expensive commercial units.

Construction aids
All purchasers of this transceiver kit 

will receive a detailed assembly manual 
which describes construction on a step- 
by-step basis. The parts layout diagram 
comes complete with a grid pattern and 
you simply insert each part in turn at the 
grid location and cross it off the parts list.

In addition, the main PCB will be sup­
plied with a screen-printed overlay as 
published on page 47 of this article (our 
prototype unit did not have this overlay). 
The copper side of the board also has a 
solder mask to reduce the possibility of 
solder bridges. Finally, to help construc­
tion you can use the colour photos in last 
month’s issue as a guide although note 
that kit versions will differ slightly from 
our prototype.

Board preparation
Before actually mounting any of the 

components, a certain amount of work 
on the PCB is necessary. The first job is 
to remove a 3mm strip of solder mask 
from the earth pattern at either end of 
the PCB. This is best done by masking 
off each 3mm strip with masking tape 
and then removing the solder mask using 
a cotton bud dipped in nail polish 
remover.

Alternatively, the solder mask can be 
scraped off using a sharp utility knife.

Constructors should also inspect the 
board very closely to see if the solder

VHF amateur 
transceiver
PART 2 by LEO SIMPSON

Last month, we introduced the Commander 
VHF amateur transceiver and described its 
circuit operation. This month we conclude 
with construction and alignment of the unit.

mask has encroached onto any of the 
mounting holes of the components. 
Check also that all component holes 
have in fact been drilled and that there is 
no evidence of bridging in the copper pat­
tern. None of these faults may in fact be 
present but it is better to spot them now 
rather than try and find them when most 
of the soldering is complete.

It may also be necessary to slightly 
enlarge the mounting hole for power 
transistor Q22. This transistor is 
mounted and soldered on the underside 
of the PCB and secured by a stud which 
passes through the board.

Q22 requires a clearance hole of 
1 Omm so that its seating plane can pass 
right through the PCB and butt up to the 
aluminium heatsink. More on that later.

PCB assembly
We are now ready to commence 

assembly of the PCB. Begin by installing 
the PC stakes and wire links. The wiring 
diagram on page 48 indicates where most 
are required. Additionally, PC pins are 
required as a foundation (4) for the 
oscillator enclosure and as locating 
points for the front and rear panels.

The four PC pins for the oscillator 
enclosure and earth pin for Q21 should 
be fitted from the copper side of the PCB 
so that the longest end is through the 
PCB.

The use of PC pins for the external 
wiring is optional but we recommend it. 
PC stakes make it so much easier to 
disconnect and re-connect wires if that 
becomes necessary.

There are 13 wire links on the PCB 
and all except one of these are labelled 
“LK” on the overlay diagram. The ex­
ception is near Cl58. These two are 
shown but not labelled on our diagram.

In addition, note that one of the links 
should be insulated (near D33).

With the job of installing the PC 
stakes and wire links complete, there is 
now the longer task of installing all the 
resistors and capacitors. This is where 
the colour photo of the interior published 
last month will come in handy. You can 
use it to cross-check that your resistor 
colour codes are correct.

Keep those leads short
The most important point to 

remember when installing all these small 
components is that the pigtails should be 
kept as small as possible. Because the cir­
cuit is working at very high frequencies, 
any long component pigtails will act as 
unwanted inductors and play merry hell 
with the performance.

Quite a few of the resistors have to be 
stood “on end” to fit them in. When this 
is done the clearance between the end of 
the resistor body and the PCB should be 
around 1mm. It is a good idea to install 
these vertical resistors with the colour 
code running down the body. It is easier 
to check the resistor values in this way.

Rill (lOOkQ) should not be installed 
before FL3 and Q8 are inserted and 
soldered. It loops over these two 
components.

Little comment is required with regard 
to mounting the capacitors except that 
you must use the capacitor type 
specified. There are no ifs or buts here. 
Do not interchange greencaps (ie, 
metallised polyester) for ceramics or tan­
talums for normal electrolytics (or vice 
versa).

C169 is a couple of light duty insulated 
wires twisted together. The amount of 
twist is adjusted (sounds very precise,
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doesn’t it?) during the calibration 
procedure.

Semiconductors
The semiconductor complement is 33 

diodes, 30 transistors and seven in­
tegrated circuits. With the total at over 
70, it might seem a lot but don’t hurry 
the task to get through it quickly.

Mount the diodes first and again the 
pigtails should be kept as short as possi­
ble but take particular care with the 
diodes that are mounted “on end”. Make 
sure that the polarity is correct.

Without wishing to labour the point, 
make absolutely sure about the polarity 
of diodes mounted “end-on”. Remember 
that once you have soldered and clipped 
the leads you will not be able to re-use 
the diode if you find it has been installed 
the wrong way around.

Pay particular attention when install­
ing diodes D22, D23, D24 and D25. The 
cathode end of these diodes is indicated 
by the red band. The yellow and orange 
bands make up the colour which in­
dicates the 243 type number (ie, red, 
yellow, orange).

D14 is installed with cathode end up 
and anode to PCB earth. It is part of the 
pickup (including “gimmick” capacitor 
C169) for the meter circuit.

Care is also required when mounting 
the transistors to ensure correct lead 
orientation. Double check each tran­
sistor against the circuit diagram before 
soldering it into circuit. All the small 
signal plastic pack transistors, plus the 
metal encapsulated TO-18 types (Q6, Q7, 
QI7, Q25) should be mounted so that the 
transistor bodies are about 3mm above 
the surface of the PCB.

In practice, this simply involves 
pushing the transistors down onto the 
board as far as they will go without plac­
ing undue strain on the leads (and on 
your fingertips).

The TO-39 metal package transistors, 

Q20 and Q21, are mounted flat against 
the PCB. The metal case of Q21 must 
also be earthed by soldering it to a PC 
pin which should already have been in­
stalled. Clip-on heatsinks are also fitted 
to Q20 and Q21.

As already mentioned at the start, Q22 
is mounted on the copper side of the 
PCB. It has four brass tabs which are 
soldered directly to the PCB copper pat­
tern. Make sure it is correctly oriented 
before soldering.

The integrated circuits require little 
comment apart from the two that are 
CMOS. These are IC2 and IC3, the 
decimal adders, 4560. These should be 
soldered while the iron has its barrel con­
nected to the PCB earth pattern via a 
jumper lead. Solder pins 16 and 8 of IC2 
and IC3 first, and then the remaining 
pins.

Inductors
By now you are ready to begin install­

ing the various RF transformers and 
coils. Ten of these have to be wound by 
you, the constructor. The necessary 
details of these are shown in the table on 
page 43 of this article. The main points 
to watch here are that you must use the 
correct gauge of wire for each coil and 
that the coils are wound exactly to 
specification.

Note that the hairpin coils L21 and 
L24 must be dimensioned exactly as call­
ed for in the table.

Coils L8 and Lil are supplied already 
wound and must be installed the right 
way around. If you closely examine the 
red plastic former of each coil you will 
notice that one side of the former has a 
long vertical rib while the other has a 
short vertical rib. In the case of L8, the 
long rib should be adjacent to L6. In the 
case of Ll 1, the long rib should be closest 
to QI, the BD140.

Assembly of the main PCB can now 
be completed by installing the filters, the 

four crystals, and preset pots.
Finally, it is necessary to shield the 

VCO to prevent spurious radiation into 
adjacent circuitry. Supplied with each kit 
is a strip of double-sided PCB laminate 
which should be cut into four 28mm 
lengths. The four strips are then soldered 
to the PC pins at the corners of the VCO 
circuit.

Final assembly
Attention can now be turned to the 

front and rear panels. These are supplied 
with the necessary cutouts for all the 
hardware and assembly is really very 
straightforward. For example, the fre­
quency selector switch just clicks into 
place and has its own inbuilt retaining 
system.

Leave the heatsink assembly and 
meter off at this stage. Note that R37 
(470Q) is strung between the outside lugs 
of the volume and squelch pots, as 
depicted in the wiring diagram.

With the hardware fitted, slip the 
front and rear panels into their respective 
mounting slots in the case and mount the 
main PCB using the four self-tapping 
screws provided. The PC pins at the 
front and rear of the main PCB are now 
soldered to the end panels and the case 
fully assembled to make sure that 
everything fits.

Adjust the PCB assembly as 
necessary, then remove it from the case 
and run a series of solder fillets between 
the earth pattern of the main PCB and 
the end panels. This provides strength 
and rigidity.

With this done the rest of the assembly 
can be completed. Install the heatsink 
assembly for Q22, which comprises a 
short channel extrusion and a single­
sided heatsink for the rear panel. These 
are secured using screws and nuts sup­
plied with the kit. Finally, complete the 
wiring according to the diagram on page 
48.
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DE9 $3.50

DA15P $2.95

DE9P $2.58

DE51218-1 $1.68
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DA15S

DB25S

$3.50

$3.45

$2.35

G06M96 P4 
PEBL004 $10.78

G06M96P3 
BDBL004 $12.46

PROTOBOARD
$17.85

CANNON 
CONNECTORS

AXR-11 LINE SOCKET
AXR-12 LINE PLUG 
AXR-31 PANEL SOCKET 

y» AXR 32 PANEL PLUG

DD50P $8.00

8630-3639 $2.70

DC51214-1

DD51216-1

$1.95

<t 
o

E-Z CIRCUIT 
DRAFTING AIDS 

We stock a full range — 
prices on application.

$3.95
$2.05
$4.40
$2.40

DCM-100 
CAPACITANCE 
METER 

$110 .40
Measures 
capacitance from 
200pF to 2000 uF
• 3’4 digit LCD display 
• Crystal time base
• Front panel zero 
adjustment • Internal 
calibration adjustment 
• Protection against 
charged capacitors

FB-43-2401 
FB 43-5111 
FB-73 801 
FB-64-101 
FB-43 6251 
T200-2 
T-68-6 
T-50-2 
FT-50 43 
T-37-6 
FT-37 43 
FT-23-43 
T200A-2 .

AMIDON 
FERRITES
We stock a 
full range of 
toroids and 
ferrite cores.

1 .48c
I ,48c 

,36c 
,24c

I $2.28 
$8.76 
$1.68 
$1.44 
$1.74 
$1.20 
$1.44 
$1.20 

$12.60

8 30 to 5 Monday to Friday. 8.30 to 12 Sat.
Mail Orders add $3.00 to cover postal charges.
Next day delivery in Sydney add $5.00.
All prices INCLUDE sales tax.
Tax exemption certificates accepted if line value 
exceeds $10.00.

INSULATION 
DISPLACEMENT 

CONTACT 
CONNECTORS

! 

o 
O

! 
o Ö

GEOFF WOOD ELECTRONICS PTY LTD
Incorporated in N.S. IV.
656A Darling St, Rozel Ie 2039
(One door from National Street) 
Tel- 8106845

... $10.00 minimum

specialising in electronic components for the professional and hobbyist.



VHF amateur transceiver
Alignment

This is quite a straightforward process 
although you do need access to some test

equipment: (1) a digital multimeter; (2) a 
dummy load, eg, DSE cat D-7027; (3) a 
5MHz (or better) oscilloscope; and (4) a 
digital frequency meter.

COIL WINDING DETAILS
L13 25 B&S En/Cu 

1/8" (3.2mm) diam. 
close wound

4T
1/8 "

L20
L3O

18 B&S En/Cu 
3/16" (4.7mm) diam. 
close wound

2%T 3/16

L23
L25

18 B&S En/Cu 
17/64" (6.7mm) diam. 
close wound

1’AT
17/64"

L27
L28
L29

18 B&S En/Cu 
17/64" (6.7mm) diam. 
close wound

2'ÀT
17/64"

L22 18 B&S En/Cu
17/64" (6.7mm) diam.

17/64

L24 18 B&S En/Cu
1/4" (6.4mm) diam.

Hairpin 1/4"

L26 18 B&S En/Cu
3/8" (9.5mm) diam.

3/8"

L21 25 B&S Tin/Cu 
1/8" (3.2mm) diam.

Hairpin

RFC2 Ferrite bead 
25 B&S En/Cu

2T

1000pF

RFC3 6-hole ferrite choke 
25 B&S Tin/Cu

Initial settings
(a) set the core of L18 flush with the 

top of the can;
(b) Set the core of L9 two turns down 

from the top of the can;
(c) Set the core of LIO one turn down 

from the top of the can;
(d) Set the slug of coils L8 and Lil 

one turn down from the top of the 
former;

(e) Set VR68 to !4 clockwise rotation.

Voltage checks
Connect the transceiver to a 13.8V 

DC power supply and make the follow­
ing voltage checks:

(a) Without switching on the unit, 
check that the input voltage is 13.8V 
DC. This voltage can easily be measured 
between the switch contact on the 
volume control and earth;

(b) Switch on (without microphone 
connected) and check for + 1 OV DC at 
the collector of QI (allowable tolerance 
0.5V);

(c) Check for + 10V DC at the emit­
ter of Q4 (allowable tolerance 0.5V).

Synthesizer alignment
1. Check TP1 (Test Point 1) for 

10kHz clock frequency at 6 V P-P (ap­
prox). Measurement for TP1 can be easi­
ly taken from under the PCB at Pin 7 of 
IC6.

2. Check TP2 (output from L18 offset 
oscillator) for RF output. Use a sensitive 
RF probe or test probe as depicted in the 
diagram below.
3. With oscilloscope on TP4 (mix down 
frequency), located at IC 16, and the DC 
meter with the positive probe to TP3, ad­
just L8 (VCO coil) for 2.5—2.7V at 
144MHz.

4. TP4 should show a signal of 
600kHz at approximately 2V P-P 
(simplex — 144MHz). (Minimum level of 
IV P-P and maximum level of 2 V P-P 
nominal).

5. Adjust L18 (offset oscillator), for 
maximum amplitude at TP4.

6. Select 147MHz. The DC volts at 
TP3 should increase to approximately 5 
to 6 volts. The oscilloscope on TP4 will 
show a level greater than IV P-P at 
3.6MHz.

7. Select 146MHz (simplex). Connect 
a dummy load to the output. The DC

IN60/0A95

IN60/ 
0A95

-L 01
T mfd M) 50uA fsd

SHORT LEADTO EARTH 
(FRONT PANEL)

This probe is required for alignment.
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Meeting the 
challenge 
of change nuciobeé
Four award winning models to choose from.
microbee really is “meeting the 
challenge of change” with two ROM 
and two DISK based models, each 
guaranteed expandable to any level. 
From arcade games through to word 
processing and business management, 
you can choose the level of 
development to suit your needs. 
Tomorrow looks equally bright for 
microbee owners .... with new 
technology and advances .... with 
reports and literature on new 
software and peripherals .... and 
with training courses for each level of 
development.
HI RES Economy Green Screen Monitor

16K Educator M49
Now with WORDBEE!
The microbee Educator is specifically 
designed for the education market 
and has been chosen by NSW, 
Western Australia, Queensland and 
the Australian Schools Commission 
as a computer for use in schools, 
microbee Educator boasts high 
quality graphics and sound effects 
capability, exceptional performance at 
a realistic price plus powerful 
software designed for Australian 
curriculum needs.

32K Personal 
Communicator s499 
microbee’s top selling portable 
computer now features:
Telcom 1 firmware WORDBEE, 
Microworld BASIC, machine code 
MONITOR, ADM-3A terminal 
emulation, self-test in 28K of ROM 
with 32K of CMOS battery backed 
user memory, high resolution PCG 
GRAPHICS, SERIAL AND 
PARALLEL I/O ports, 
programmable cassette interface and 
direct monochrome video output. 
A vast library of educational, 

entertainment and utility software 
is now widely available.

Microworld BASIC supports 
full high resolution graphics, 

colour if required, music, 
I/O data can be directed 

at will and best of all, 
MW BASIC is a 

breeze to program 
yourself.
The low cost

BEEMODEM can be added enabling 
your microbee (via your phone line) 
to communicate with other 
computers worldwide!

Software and your 
microbee
Whichever microbee model you 
choose there is a vast and growing 
array of software to use with it... . 
some built-in and included in the 
price of your computer. Games and 
family entertainment, education 
programmes, communication, 
information systems, personal and 
business finance, word processing and 
much, much more.
Ask at your microbee Computer 
Centre for the current range of 
software included with each model or 
ask for the catalogue of “Software 
Available”.

Options and 
Peripherials 
Advanced “State of the Art” 
peripherals and options are available 
to interface with your microbee
such as:
microbee HI RES Economy

Green Screen Monitor . . .$149.50 
Adjustable Monitor Stand .. . .$19.95 
BEEMODEM ........................$149.50
microbee MB80 Dot Matrix Printer

Parallel.............................. $399.00
Seriel...................................$449.00
(Includes cables)

microbee High Resolution Anti Glare 
Ergonomically Designed
Amber Screen Monitor... $249.00
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Now with Dynamic RAM 
to meet today’s user demands

64K Advanced
Personal Computer
(with Single 400K Disk Drive _n_ 
and all manuals) *1,595
The microbee 64K Advanced Personal Computer 
with a Single 400K Disk Drive is the ultimate 
configuration for the serious enthusiast.
It is supplied ‘bundled’ with world class software 
such as CP/M, MICROSOFT BASIC, 
MULTIPLAN, WORDSTAR and a powerful 
library of support programs. Comprehensive user 
manuals are also supplied. No wonder this model 
microbee is regarded as the most powerful and 
best price/performance computer in its class.

microbee 128K
(with Dual 400K Disk Drives _ 
and all manuals) *1,995
Designed for the serious home and small business 
user, the package consists of the microbee 
with 128K of dynamic RAM controlled 
by the proven Z80A processor plus 
a dual 400K disk drive, with the 
increased power more 
sophisticated programs can 
be executed including a 
whole host of bundled 
software for word 
processing, terminal 
emulation and 
communication with other 
computers worldwide, spreadsheet 
analysis and networking.

microbee 128K 
Computer with 

Dual Disk Drive

microbee computer centres
1 Pattison Ave, 
Waitara 2077, N.S.W. 
Phone (02) 487 2711
729 Glenferrie Rd, 
Hawthorn 3122, Vic. 
Phone (03) 819 5288
141 Stirling Highway, 
Nedlands, W.A.
Phone (09) 386 8250
Cooleman Court, 
Weston A.C.T. 2611. 
Phone (062) 88 6384
151 Unley Road, 
Unley 5061, S.A.
Phone (08) 272 1384

455 Logan Road, 
Stones Corner, Qld 4120 
Phone (07) 394 3688 
Koala Crescent, 
West Gosford 2250.
Phone (043) 24 2711

Authorised Dealers in:—•
NSW: Carlingford, 
Coffs Harbour. Concord, 
Hurstville, Lismore, 
Sydney.
QUEENSLAND: 
Townsville, Cairns, 
Milton.

VICTORIA: 
Melbourne.
SOUTH AUSTRALIA: 
Adelaide, Edwardstown, 
Port Lincoln.
WESTERN 
AUSTRALIA: 
Mount Tom Price.
TASMANIA:
Launceston
ACT:
Belconnen, Weston.

welcome here
DIRECT ORDERS
PHONE (02) 487 2711
TELEX AA72767
APPLIED
TECHNOLOGY
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¿person
9V Nicads

I This fantastic little mead

qO O O

tí

<12500

SHERIDAN ELECTRONICS
164-166 Redfern Street,
Redfern NSW 2106.

Redfern NSW 2016

$100.00 or over

C B

Note We accept both 
Bankcard and American 
Express However we cannot 
give quantity discounts on 
credit purchases or account 
orders Minimum for account 
orders is $50 00

Minimum order is $6.00

only $2100

Fluke C70 
Holster 
Protect your Fluke 
Meter Fits all Series 70 
meters

' w.w vi uvei . . . $8.00 All prices include sales tax.

I Fluke Multimeter 

at a Killer Price
We have limited stock 
of the superb Fluke 
Model 75 at a huge 
reduction Features 
• Analogue plus digital 
readout • 0 5% basic 
accuracy • Continuity 
beeper • Ranging 
locking at the touch of a 
button • 0 1 mV 
sensitivity • 0 1 ohm 
resolution • 2000 hour 
battery life • 3 year 
warranty • 3200 count 
resolution 
Normally selling for 
$149 00 This month 
only

Stupendous Savings 
on Edge Connec 
98 way. double sided 
1 pitch wire wrap type 
Never again at this price 

only 95c each 
10 for $8.50

battery replaces the 
standard 216 9V dry cell 
battery found in” a huge 
range of equipment

| Quality Varta brand 
Limited stock to clear
at

only s8°°

Keyboard Pushbutton

Miniature 10 position,

each,

$1.20

DATA INCLUDED

Switch
2 switches plus double 
cap Ideal for 
replacement use on 
computers, calculators 
etc. etc An absolute 
giveaway for only 

$2.50 the lot

1 pole rotary
Superb quality, gold 
plated subminiature 
rotary Only 1 3mm dia x 
7mm deep Thousands 
of uses

only 60c each, 
10 for $5.50

Ra

Deluxe DIP 
Switch
Top quality English 
made by SAE 10 way 
1" DIL DIPswitch 
Special top quality 
pushbutton type At a 
punchup price"

3 Pair Telephone 
Cable
Perfect for wiring up A
intercoms and other only©U Y 

No-No activities. per metre

Case style DO 30

TAS1000 Sanyo 
Answering Machine 
This is the one with all the features. Dual 
tape design with endless loop for 
announcement These are normally sell­
ing for $229 00 This month 

oniy’189"
Monster Component 
Packs

1 Kilogram of useful components 
switches, capacitors, slide pots, relays, 
tag strips, etc Worth over $20.00!’

only’S"
IVzkgpack
Even more goodies!!

only’S00

240V AC Open Frame 
Motors - going fast 
These gutsy universal 
type motors have 
thousands of uses Grat) 
a few while they last 

only $2.00

Micro Switches at 
Micro Prices
Top quality Cherry brand 
microswitches at 
giveaway prices 15A/ 
250V AC rating 
Normally open contact 
with lever

only 75c each 
10 for $6.00

150 Q/25W rheostats
Massive savings on these 
ceramic body 1 /4 shaft 
rheostats Ideal for 
speaker attentuators etc 
Normally selling for 
around $12 00 each 

only$1.2Oeacfi 
complete with knob

are brand new current 
stock selling below 
current wholesale. 
Limited stock. Death to 
High Prices’!

only $8.00 each
5 (anytype) $35

12 Digit LED Display- 
Experimenter's Delight 
These superb 7 segment 
displays have thousands 
of uses Each digit is 7 
segment with right hand 
decimal point Eight 
inputs for segments and 
1 2 inputs for digits 
(cathodes) Anodes are 
internally connected 
They were selling for 
$1 50 each Reduced 
this month grab em 
now” only

Telephone No-Nos
Genuine Plugs n,r/ 
and Sockets
The real thing at bargain 

rices

Plug $2.25
Socket $3.50
4 core Cable 
25c per metre 

BvPublic Demand!!

Diecast Boxes at 
Killer Prices 
These superb cases are 
perfect for smaller 
projects The sides are 
precision aluminium 
extrusions The ends are 
perfect fitting plastic 
2 sizes 
Large 230 (L) x 76 x 
58mm A _ __ $000
Small 133 (I) x 76 x 
58mm $gQ0

MonsterTrimpot Pack 
100 mixed values and 
types These normally 
sell for 30c to 50c each 
Grab a few pac ks for the^c 
spares draws and always >> 
have them on hand

Trading Hours
Mon-Fri........
Thurs..............Phone (02) 699 5922. -----------

Mail Orders to PO Box 229 Saturday

Mail Charges: 
$5.00-$9.99 .... 
$10.00-$24.99 . 
$25.00-$49.99 . 
$50.00-$99.99 .

.. $3.50

.. $4.00

.. $6.00

.. $7.00

9am-5.30pm 
... 9am-7pm 
9am-12noon



VHF amateur transceiver

Use this diagram and the wiring diagram on page 48 to assemble your transceiver.
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volts at TP3 should be 4—4.5 volts. Now 
press the PTT button for a short period 
and adjust VR68 for 4—4.5 volts as 
measured above.

Receiver alignment
1. With no signal input, adjust L7 for 

maximum noise in speaker.
2. With suitable signal source (ie, 

signal generator or a hand-held 
transceiver held near a radio, etc), adjust 
L2, L3, L4, L5 and L6 for maximum 
reading on the signal meter, reducing in­
put as required to obtain /i scale 
reading. This should be performed at 
146MHz (centre band). Your local 
repeater, slow morse beacon or propaga­
tion beacon can be used.

3. With a known input frequency, ad­
just L6 and L7 for best sound (best audio 
quality).

4. With an accurate input frequency 
of 146.005MHz and the +5kHz switch 
on, adjust L14 for best audio quality. (A 
separate 2 metre transceiver using a 
dummy load and in close proximity can 
be used).

5. With an accurate input frequency 
(146.000MHz), now select switch from 
+ 5kHz to normal and adjust L15 
(receiver frequency adjustment) for best 
audio quality.

Please note that the + 5kHz must be 
adjusted first, and then the normal fre­
quency, as these adjustments will 
interact.

6. At this point, with a calibrated 
signal, the sensitivity of the receiver 
should be better than 0.5gV for 12dB 
sinad.

If minor receiver instability is ex­

perienced, change R12 from lOkfi to 
12kQ. This is due to the variation in gain 
of the RF amplifier, Q6.

Transmitter alignment
1. Align at 144MHz simplex.
2. With a suitable load and frequency 

counter connected to the output socket, 
press the PTT button and monitor the in­
put current. RF output should be 
available.

3. At 144MHz simplex, adjust L9 for 
maximum RF output. Note that this is a 
critical adjustment; once adjusted, do not 
alter it.

4. Then adjust L10 and Ll 1 for max­
imum RF output (still at 144MHz 
simplex).

5. At this point, the RF output should 
exceed 10 watts.

Approximate current drain is 1.9A at 
10W and 2.2A at 15W.

6. Now select 147MHz and press 
PTT. RF output should be the same as 
that in Step 5, and no adjustment is re­
quired. (No tuning is required due to 
broad band power amplifier).

Transmitter frequency
1. Set normal/+5kHz switch to the 

+ 5kHz position. Set frequency to 
146MHz, then press PTT, making cer­
tain that both frequency counter and 
dummy load are connected to the out­
put. Then adjust Lio lor 146.005MHz.

2. Switch the normal/+5kHz switch 
in the normal position and adjust for cor­
rect frequency (ie, 146.000MHz).

Transceiver modulation
1. With a suitable modulation meter 

or monitor receiver, adjust VR61 for 
5kHz peak deviation. The setting for 
5kHz peak deviation should be approx­
imately /i rotation of VR61.

This should be adjusted at 146MHz 
simplex (centre of band range).

2. Adjustment of twist capacitor 
Cl69: With dummy load connected to 
output, press PTT and adjust Cl69 by 
tightening or loosening turns to achieve 
90% FSD on signal/power meter in 
transceiver.
Waxing the VCO

Once the alignment has been com­
pleted, the VCO enclosure can be filled 
with wax to ensure mechanical stability 
and prevent microphony. The procedure 
is as follows:

(a) With 144MHz selected, check 
voltage at TP3. Note this reading.

(b) Using your soldering iron, melt a 
liberal coating of transformer wax (sup­
plied) on to the various components in 
the VCO but do not cover coil L8 at this 
stage;

(c) When cool, readjust L8 for the 
voltage reading previously noted; then 
use the transformer wax to seal L8.

In some cases, where high ambient 
noise forces the use of high volume from 
the internal speaker, microphonics may 
still occur despite the shield and the wax. 
If this occurs, the best way around the 
problem is to use an external speaker.

Construction of the VHF transceiver 
is now completed.
Errata

D18 was shown the wrong way 
around on the circuit published last 
month. $
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built 
mine!

mine Ready for a
new challenge?

Build yourself 
a 2m transceiver

So many amateurs who built our UHF ‘Explorer’ kit have 
written in and asked us for more. They were delighted to be 
able to build something again - instead of buying a ‘black 
box’! But they wanted more . . .

Here it is: A brand new all-Australian designed 144-148 MHz 
build-it-yourself transceiver: the VHF Commander from Dick 
Smith Electronics.

Featuring . . .
• 10W minimum output (typically 15W)
• 400 channels between 144 and 148MHz plus a +5kHz 

switch
• Standard repeater splits built in plus “anti” switch
• Direct frequency readout from thumbwheel switches (no 

difFicult-to-read LEDs!)
• Built-in S & power meter
• Complete kit including deluxe case, screened front panel 

plus solder masked pcb with component overlay.
• And just in case you get into trouble: our exclusive ‘Sorry 

Dick, it doesn’t work' service for one fixed fee.

Go on - give it a go: there’s no better way to get on to 2 
metres. Learn while you build!
Have you ever heard anyone say they’re operating ‘home 
brew’ on 2? Here’s your chance!

BUILD IT YOURSELF All this for only . . .
AND SAVE!!!

Includes comprehensive instruction DODO 
manual plus mounting hardware. H

As described in Electronics Australia, June 1984 issue
DICK SMITH ELECTRONICS 6»
See page 98 for address details ^Z

______ _____________________________ A7R4/KT x

Brief Specifications
Coverage: 144-I48MHz in 10/5kHz steps
Mode: F3, up to 10kHz deviation (normal operation

5kHz)
Supply: 12-15V DC, 110mA-300mA receive, 2.5A

transmit
Power output: 10W minimum, typical 15W or more
Protection: 3A in-line fuse, reverse polarity protection. Can

withstand 5:1 VSWR (inc short/open circ) for 2 
minutes; audio can withstand open circuit 
indefinitely and momentary short circuit.

Transmitter
Distortion: Less than 10% at 3kHz deviation
Spurious: Better than 60dB below carrier.
Harmonics: — 60dB
Receiver
Sensitivity: Max 0.5uV for 12dB SINAD (typically 0.4uV)
Selectivity: 60dB at ±25kHz
Audio: 1 watt output into 8 ohms response 6dB/octave, 

de-emphasis from 1kHz Cat K-6308
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The day you join the Air Force you start 
receiving a salary. Even though you re a full time 
student either at the RMIT (Royal Melbourne 
Institute of Technology) or the WAIT (Western 
Australian Institute of Technology).

At the WAIT you can study 
communications or electronics. At the RMIT you 
can study mechanical, aeronautical, 
communications or electronics engineering.

All of them lead to a degree.
When you graduate as an officer you will 

be posted to one of several RAAF bases.
There you will undertake design projects, 

supervise maintenance and have the 
management of maintenance resources for some 
of the most sophisticated equipment in 
the country.

ONCE YOU KNOW WHERE YOU’RE 
GOING YOU CAN REALLY FLY.

As a graduate officeryou have more than 
merely an engineering degree. Because in the 
RAAF you are also given training in 
management and administration.

So by the time you’re about 22, you will be 
much further advanced than your civilian 
counterparts. Not only because of your techmeal 
expertise, but also your capacity to accept 
responsibility. After all, by then you could be in 
charge of a hangar full of aeroplanes and 
anything up to 30 men.

To enter the Engineer Cadet Scheme you 
must be an Australian citizen under 20 on 
January 1st ofyouryear of entry and meet our 
selection requirements.



Application forms are available now.
Mail to: RAAF Careers Office, GPO Box

You must also be matriculated or be doing 
your matriculation this year.

If you ’re not doing your matriculation until next

still studying to be engineers.

year you may be eligible for a RAAFscholarship to help 
you through.

Either way, ring any RAAF Careers Adviser

join the Air Force and get off to a flying start.

or fill out the coupon and 
information.

we’ll send you more

MELBOURNE (03) 613731
SYDNEY (02)212 1011
CANBERRA (062) 82 2333
PERTH (09) 325 6222
ADELAIDE (08)212 1455
HOBART (002) 34 7077
BRISBANE (07) 226 2626

Once you know you want to be an engineer,

XYZ, in your State Capital

I would like more information on:
□ The RAAF Engineer Cadet Scheme
□ RAAF ECS Scholarship
Name....................................................
Address................................................

Postcode
Birthdate................................................

Air Force Officer.
Engineer Cadet Scheme

Authorised by the Director General of Recruiting, Department of Defence



Build an antique
Tune the airwaves with this vintage shortwave 
receiver. Beautifully presented and featuring 
1930’s triode valves and plug-in spiderweb coils, 
it is guaranteed to bring back the excitement of 
the “good old days”.
by DAVID WHITBY

Judging by the response to the article 
How To Build A 1920s Wireless Set, in 
the November 1983 issue, there is a real 
interest in experimenting with early 
circuit designs and techniques.

Many readers who built the Unidyne 
one valve set also expressed interest in 
the possibility of an all band set with 
plug-in coils, built to the same vintage 
standards as the Unidyne. So by popular 
demand (and with much pleasure) we 
have produced the Reinartz 2.

Front and rear 
views of the vintage 

set, showing the 
1920’s style 

construction.

The circuit is of the regenerative

We have designed the set around two 
medium-impedance triode valves, type 
HL2K (RAF type VT50). These valves 
have 2V filaments, a 4-pin British base 
and perform well in this circuit at 
frequencies up to more than 20MHz.

Obviously, valves of this era (they are 
a 1930s design, and were made at the 
beginning of WWI1) are now as scarce as 
hens’ teeth, but sufficient stocks are held 
to enable several hundred of these kitsets 
to be produced.

Main features 

detector type followed by one stage of 
audio amplification. The regeneration 
arrangement is the famous Reinartz 
circuit, about which more will be said 
later.

Plug-in “spiderweb” coils are em­
ployed to cover the various wavebands 
(broadcast to approx. 20MHz). The plug­
in formers for these have been specially 
produced for the kitset and allow for easy 
winding of coils that are very efficient, 
even though they were first designed 
around 70 years ago.

The kitset is supplied with three of 
these plug-in formers, with spares 
available separately for those who would 
like to experiment with other 
wavebands.

Tuning is carried out by an air-spaced 
variable capacitor which is driven by a 
precision 6:1 vernier .dial. Both the 
capacitor and the dial are of relatively 
modern design but make for precise and 
stable tuning on the shortwave bands. As 
can be seen from the photographs, they 
do not detract noticeably from the 
vintage flavour of the radio.

The tuning capacitor has two sections 
of around 200pF and 90pF. The 200pF
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shortwave radio
section is used for tuning the set while 
the other section is connected via a 30pF 
trimmer capacitor (C8) to the reaction 
capacitor (see circuit). Although not a 
feature of the original Reinartz circuit, 
this last step reduces the amount of 
travel required by the reaction capacitor 
over each tuning range.

The reaction capacitor has been built 
especially for the kit and consists of a 
25pF airspaced beehive capacitor fitted 
with a shaft and mounted in a brass 
frame. This little capacitor has the 
advantage of requiring four turns of the 
shaft from minimum to maximum 
capacity which, in effect, gives a vernier 
action to the reaction control.

In terms of appearance, the set is built 
on a high quality (Meranti) wooden 
baseboard, which has a “cove” routed 
edge to create a really attractive vintage 
appearance. The tuning and reaction 
controls, on/off switch and phone jack 
socket are mounted on a front panel of 
gold lettered black bakelite, which is 
attached to the baseboard by means of

PRICE PANEL
A full kit of parts for the Reinartz 2 are available from Technicraft 338 
Katoomba St, Katoomba, NSW 2780. Phone (047) 82 3418. 
Prices are:
Basic kit (does not include headphones or power supply).... $77
Vintage Style “A” and “B” Battery Holder..................................... ’........ $21
AC Power Supply/Audio Amplifier Kit (incl AC plugpackj.............. ............ $37
High Impedance Headphones (STC, 3400)................................................. $ 14
Spare Valves (HL2K).............................................................. ................ $ 7
Spare Plug-in Coil Formers............................................." / ' $ 3
Note: Prices include packing and postage. Please allow four weeks for delivery.

three small right-angle brackets.
A rear sub panel, also of black 

bakelite, holds most of the other 
components, including the coil and valve 
sockets, and the terminals for the aerial, 
earth and power supply connections.

The set is designed to operate medium 
or high impedance headphones. If you 
have built the Unidyne kit and would 
like to use the low impedance phones 
supplied with that kit, then a small 

valve output transformer (ratio not 
particularly critical) should be used for 
best results. There is room to fit this on 
the baseboard behind the front panel. 
For those who require headphones, a 
suitable set of high quality 34000 STC 
phones is available (1940 vintage).

The set requires an “A” battery 
voltage of from 3-4.5V at around 
100mA, and a “B” battery with a voltage 
of 90 volts or thereabouts at approx
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Build an antique shortwave radio
1 .5mA. Two heavy duty alkaline “D” 
cells will provide a suitable supply for the 
filaments while a series string of 10 216 
9V batteries will provide a very long- 
lasting “B” battery.

A battery box to hold these could be 
easily made up and the battery snaps for 
the 216 batteries and holders for the D 
cells are cheap and easy to obtain. If you 
don’t want to go to the trouble of making 
your own battery box, then a complete 
battery holder system mounted on a 
wooden base to match the radio is 
available (see photograph).

An AC-powered supply which also 
contains an audio amplifier and a small 
loudspeaker is also available as a kit. This 
supply can also be used to power up the 
Unidyne and provide loudspeaker 
volume, making it possible to share the 
listening experience with friends and 
family. Further details of this are given 
towards the end of the article.

The Reinartz Circuit
Of all the sets built by hobbyists over 

the years from the 1920s onwards, the 
all-band one or two valve sets with plug­
in coils were probably the most popular. 
Of these the Reinartz circuit was 
undoubtedly the best known.

The name Reinartz alone will no 
doubt conjure up feelings of nostalgia in 
many of our readers and bring to 
memory those exciting and sometimes 
weird and wonderful little sets they cut 
their teeth on.

The basic circuit arrangement was 
devised in the USA by J. L. Reinartz and 
was published in the June 1921 and the 
March 1922 issues of QST magazine. 
This single valve set was of the “leaky 
grid” regenerative detector type. It 
employed a spiderweb coil with switched 
taps to cover various wavebands and 
featured variable capacitor control of the 
regeneration (or reaction).

It was this capacitive reaction control

C1 > i

ON/OFF

earthTia-, B-)

HIGH 
IMPEDANCE 
HEADPHONES

UX4 COIL SOCKET 
(TOP VIEW)

C1 : 3-30pF TRIMMER
C2 : TUNING CAPACITOR 200pF (SEE TEXT)
C3 : REACTION CAPACITOR (SEE TEXT)
C4 : 100pF MICA
C5 : .001 MICA
C6 : .01
C7 : .001 MICA
C8 : 3-30pF TRIMMER
R1 : 3M
R2 : 50-100k
R3 : 500k-1M
L3 : 2.5mH RFC

V1,V2 : MEDIUM IMPEDANCE TRIODE
HL2K (VT50) (SEE TEXT)

A + 3-4V B + 90V

Fig. 3: the circuit uses the traditional Reinartz detector configuration.

which was the main distinguishing 
feature of the Reinartz circuit compared 
to previous regenerative detector 
arrangements.

Previous methods of regeneration 
control included the “swinging reaction 
coil” (as in the Unidyne set), the tuned 
anode Variometer circuit (due to 
Armstrong), and other methods which 
used a fixed reaction coil coupled to the 
tuning coil and controlled the amount of 
reaction by varying the filament or 
anode voltages of the valve.

All of these methods were workable 
(some more so than others) on the long 
and medium wavelengths, but when it 
came to operation on the shorter 
wavebands, reaction control became

SHORT-WAVE REINARTZ 2

very tricky. An unstable receiver was 
often the result.

The Reinartz circuit quickly became 
popular mainly due to the smooth 
reaction control made possible by the 
arrangement — especially on the shorter 
wavelengths.

Simply explained, the reaction 
capacitor is in series with the reaction 
coil and is thus able to control the RF 
current through this coil. Adjustment of 
the capacitor provides precise control 
over the amount of positive feedback 
(regeneration) in the circuit.

The basic circuit shown in Fig. 1 was 
soon modified to that shown in Fig. 2, 
the main improvement being a reduction 
in body capacity effects by earthing the 
moving plates of the reaction capacitor.

It was in this form that the circuit 
became widely known and used. Many 
one and two valve Reinartz sets were 
described in the pages of Radio and 
Hobbies over the years. These went 
under such names as Little Jim sets, 
many versions of which were published 
from the 1930s until the 1950s.

The Reinartz 2 embodies many of the 
features of the earlier sets, so let’s take a 
closer look at the circuit.

Circuit Details
The full circuit diagram is shown in 

Fig. 3. Signals from the aerial are 
coupled via Cl (3-30pF trimmer) into the
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View showing the sub panel wiring and connections to the front panel components.

tuned circuit Ll and C2a. Those 
frequencies selected by the tuned circuit 
are detected by the grid of VI which 
together with C4 and R1 forms a “leaky 
grid” detector arrangement (for a full 
explanation of this, refer to the Nov 
1983 article). To improve the sensitivity 
of the detector to weak signals, “grid 
leak” resistor Rl is connected to the 
positive side of V1 filament.

Regeneration is accomplished by 
L2/C3 which feeds back some of the RF 
energy amplified by V1 into Ll in such a 
way as to aid the original signal and 
bring about a great increase in gain and 
selectivity. The setting of C3 controls the 

amount of regeneration, the optimum 
setting being just short of the point of 
oscillation (as evidenced by a high-pitch 
howl).

L3 is an RF choke which prevents 
loading of the regeneration system by the 
following stage. It also operates in 
conjunction with bypass capacitor C5 to 
prevent RF currents from passing to the 
output stage. An RF choke in this 
position was always a feature of the 
Reinartz sets.

Audio signals developed across VI 
load resistor R2 are coupled via C6 into 
the grid of V2 which drives the 
headphones.

It will be noted that the valve 
filaments are connected in series. This is 
done to provide an effective negative grid 
bias voltage for V2 — obtained by virtue 
of the fact that both sides of V2’s 
filament are positive with respect to the 
grid which is at earth potential through 
R3.

C7 is an RF bypass capacitor across 
the “B” supply and S1 switches power to 
the set by making or breaking the 
filament supply.

Construction
The first thing to do is to finish the 

wooden base. This comes routed and 
drilled and requires only fine sanding and 
then two coats of satin polyurethane 
with a light sanding between coats. 
While this is drying the tuning and 
reaction capacitors and the on/off switch 
can be fitted to the front panel.

Put this aside and then fit all the major 
mechanical parts to the sub panel as 
shown in Fig. 4. The various electronic 
components can then be soldered in 
position and the wiring run using the 
black rubber-covered wire supplied with 
the kit.

When the baseboard is thoroughly 
dry, screw the four rubber feet into the 
four corner holes. This done, fit the three 
right angle brackets which hold the front 
panel in place (use the woodscrews 
supplied) and mount the six 34-inch
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.Which one 
is RIGHT 
FOR YOU?

TWO REVOLUTIONARY CARTRIDGES 
FROM STANTON...
EPOCH II FOR THE 21ST CENTURY-

EPOCH ll...dynamic...the look of the future... 
compact and efficient, tomorrow's time frame 
today. Specially designed for superior 
frequency response and wider dynamic 
range, EPOCH II weighs in at only 3.8 grams 
and becomes the pickup for a whole new 
generation of super analog records. EPOCH II 
crosses the threshold of tomorrow...today.
The cantilever is constructed with an exclusive 
space age alloy, sealed with a diamond like 
corundum sheath, which makes it highly 
resistant to bending, twisting and surface 

abrasion. It gives you crisper transients, 
cleaner, more extended high frequency 
response and lower distortion throughout the 
range. To complement this state-of-the-art 
construction, we have added the second 
stage STEREOHEDRON II™ stylus to provide 
ideal stylus-to-groove interface. Its smaller 
front-to-back angle and tracing radius (.2 mil) 
enables incredibly faithful scanning of the high 
frequency modulation.
EPOCH II from Stanton, truly a cartridge for the 
21st century, is available at finer audio outlets.



1 “Hi 10 kHz 50 kHz

Typical frequency response of 
LZ9S and channel separation.

Typical frequency response of 
HZ9S and channel separation.

SOLE AUSTRALIAN DISTRIBUTORS
SOUNDEX PTY. LTD.
PO. BOX 199 TURRAMURRA 
N.S.W. 2074.
Telephone 487 2543.
82 COLIN ST. WEST PERTH W.A.
6005
Telephone 322 2854.

Do yourself a favour, phone 
your nearest Stanton dealer 
for an obligation-free home 
demo of EPOCH II.

You’ll never know how 
good your records are until 
you play them with an EPOCH 
II. From Stanton.

STEREOHEDRON II
...an advanced stylus geometry 
provides ideal stylus to groove 
interface. Its smaller tracing radii 
and smaller front-to-back angle 
allows for incredibly faithful 
tracing of the high frequency 
modulation.

Models HZ9S and LZ9S are 
factory calibrated. A 
Calibration Certificate giving 
the critical performance data of 
the individual cartridge, 
accompanies each unit.

Currently two models are 
available, each in low and high 
impedance versions.

LZ9S and LZ8S low 
impedance and HZ9S and HZ8S 
high impedance.

LZ8S and HZ8S- 
R.R.P. $199. 
LZ9SandHZ9S- 
R.R.P. $299.

SPECIFICATIONS:
Detailed specifications are 
given in the Epoch II leaflet 
available from the dealers listed 
below. Just to whet your 
appetite, frequency response is 
lOHz - 5OkHz for the LZ9S (try 
Compact Disc against that!), 
tracking ability is 90 microns (or, 
it will play any record ever 
pressed, with minimal distortion).

EPOCH II challenges any pick­
up cartridge, or compact disc, 
regardless of type or price. With 
EPOCH II you will hear, probably 
for the first time, MUSIC from 
your records, instead of just 
good sound. You will get the full 
emotional impact of the 
recorded music. And that's 
what it's all about. As Johann 
Sebastian Bach said, "Music is 
meant to move the heart with 
sweet emotion."

NEW SOUTH WALES
Apollo Hi Fl - Marrickville 
Quality Hi Fi - Sydney 
Gallery Hi Fi - Wentworthville 
Douglas Hi Fi - Sydney

5609019 
291005 
688 3931 
233 3922

AVAILABLE FROM AUTHORIZED STANTON 
DEALERS:

QUEENSLAND
Stereo Hi Fi - Brisbane 2213623

Kent Hi Fi - Sydney 29 2743 Stereo Hi Fi - Strathpine 205 6351
Hi Fi Shop - Hurstville 5708163 Stereo Hi Fi - Capolaba 390 3343
Hi Fi Studio - Chatswood 412 2210 Jacques Electronics - Paddington 3698594
Wardell's Sight & Sound - Newcastle 52 4 095 Toombul Music Centre - Toombul 2662533
VICTORIA
Douglas Hi Fi - Nunawading 878 2999

NORTH QUEENSLAND
Targa Electronics - Cairns 53 2715

Douglas Hi Fi - Melbourne 6632211 Premier Sound - Rockhampton 274004
Soundair Centre - Caulfield 5237145 Hoopers Music - Gympie 82 3409
Audio Scene - Wantirna 729 8118 Custom Sound Centre - Nambour 413589

A.C.T.
The Stereo Warehouse - Fyshwick 805026
SOUTH AUSTRALIA
Douglas Hi Fi - Adelaide 515357
Challenge Hi Fi - Adelaide 2233599
Revolver Hi Fi - Goodwood 272 5686
Blackwood Sound - Blackwood 2786841
WESTERN AUSTRALIA
Audio Centre - West Perth 3225177
Douglas Hi Fi - Perth 3224606
Sound Advice - Subiaco 3819067
TASMANIA
Tasmanian Record Co. - Launceston 315588
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Even though some modern components have had to be 
used, the 1920’s style has been effectively recreated.

«h® Brinarti
REACTION POWER PHONES

TUNING

Build an antique shortwave radio
tapped brass spacers by means of the 
1-inch x ‘/s-inch screws from underneath 
the baseboard.

Both panels may now be fitted to the 
baseboard with the screws supplied and 
the wiring from the back panel to the 
components on the front panel 
completed according to the circuit and 
wiring diagrams. Make sure that you 
don’t transpose the connections to the 
fixed plates of the tuning capacitor (C2). 
Pin 1 of LI goes to the 200pF section 
while the lead from C8 goes to the 90pF 
section.

Full winding instructions for the coils 
are supplied with the kitset. Table 1 
indicates the number of turns and wire 
gauges for each band.

Three plug in coil formers (one large 
and two small) are supplied with the kit, 
along with a selection of wire of various 
gauges suitable for winding all the coils 
listed.

The band covered by coil No. 2 on the 
chart is probably the least important as 
there are very few worthwhile stations in 
this band. Winding details for this band 

are included mainly to make the chart 
complete.

Spare coil formers and wire are 
available for those who would like to 
experiment with this band or other 
bands, such as those below 550kHz or 
above 20MHz.

Aerials
For best results an outdoor aerial 

(antenna?) of from 10-30 metres long and 
mounted as high as possible is desirable. 
However, quite respectable results can 
be achieved with a good indoor aerial in

These four plug-in coils provide coverage from 560kHz to 19MHz. Table 1 shows the winding details.
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many locations (10-15 metres of wire 
around the room, etc). In most cases an 
earth will be found advantageous. A 
guide sheet to suitable aerials and earths 
is supplied with each kit.

When you are trying the set on any 
band for the first time start with the 
reaction capacitor plates fully out of 
mesh and vary the setting of the tuning 
capacitor. You will probably hear some 
stations even if only weakly.

Tune so that the station you want 
comes in as loudly as possible. Then 
gradually turn the reaction capacitor so 
that the plates come into mesh. The 
volume of the station will increase as you 
do this, and if you now check the setting 
of the tuning capacitor you will find that 
it has shifted slightly. After a little 
practice you will be able to tune the set 
very accurately in a few seconds.

This vintage style “A 
and “B” battery holder 
helps disguise the modern 
batteries.

At higher frequencies, the setting of 
both controls becomes more critical and 
more skill is required to obtain the best 
results. You may find it easier to make 
tuning a two-handed job. In any case, it 
is interesting to note that with correctly 
adjusted regeneration the set performs as 
well as much larger sets do without 
regeneration.

With a good aerial and earth and 
careful tuning an amazing number of 

Above: optional AC supply audio amplifier unit (see text).

stations can be received, especially at 
night, on all bands.

AC Power Supply/Audio Unit
Before closing, a few words about the 

AC power supply, which has been 
designed for this set and also for the 
Unidyne.

This supply utilises a 9-volt AC 
plugpack and by means of a voltage 

multiplier provides approx 45 volts (for 
the Unidyne) and approx 90 volts (for the 
Reinartz 2). A rectifier/filter and IC 
regulator is employed to provide a 
filament supply of 3.6 volts which is 
suitable for both sets. An IC audio 
amplifier together with a volume control 
and speaker is also included, enabling 
loudspeaker output from both these 
vintage sets.

Most of the components for this are 
mounted on a printed circuit board and 
the whole circuit is housed in a black 
moulded box with brass terminals for all 
inputs and outputs.

This unit is a worthwhile addition to 
both of these vintage sets and as well as 
eliminating battery costs enables the 
listening experience to be shared with 
others.

We hope you will get as much pleasure 
from building and operating the 
“Reinartz 2” as we have from hunting 
down the parts and re-creating this little 
item of radio history. *

“I
COIL FREQUENCY 

RANGE
L1 (TUNING) L2 (REACTION) COMMENTS

1 560kHz-1.5MHz 
BROADCAST

60T 26 B&S 
ENAMELLED

40T 33DCC 
OR 30 B&S 

ENAMELLED

REACTION COIL 
WOUND ON FIRST. 

3-3/4" DIA. FORMER

*2 1.5-3.6MHZ 24T 24 B&S 14T 33DCC

TUNING COIL WOUND 
ON FIRST. REACTION 

COIL SPACED 1/8" 
FROM TUNING COIL. 
3-1/8" DIA. FORMER

3 3.45-8MHz 12T 20 B&S 7T 26DCC WINDING AND FORMER 
AS FOR NO. 2.

4 7.7-19MHz 5T 18 B&S 4T 26DCC

SHORT-WAVE 
TRANSMISSIONS 

ARE IN THESE BANDS

* OPTIONAL

Table 1: coil winding details (see text regarding coil 2).
““————————-———«—] A rarity these days: genuine high impedance headphones.
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($10 DELIVERY AUSTRALIA WIDE)

$55.00K6700

$12.50 $14.95ONLY
T 1520

4 OR MORE........ $11.00 4 OR MORE-. $13.50 I
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PErP CHARGES AND AlFOR DESPA'

UJ 
UJ

Û 
£

UJ 
UJ 
£

B1015
LOGIC DATA
B1030
CMOS DATA

UJ 
Û

A fully regulated and overload protected design, 
featuring XTAL locked frequency Use to power 
hl-fl, TV sets, even electric drills for short time 
periods

M9000
240v AC — 3. 4.5. 6. 7.5, 9. 

12v DC @ 300mA

M9005
240v AC - 6. 9, 12V DC 

® 500mA

LIMITED STOCKS - SO BE QUICK

ALiRUNiCb kit features • Gold plated edge con­
nector and PCBhuss > Low age rate XTAL • Sockets 
for all IC s High Efficiency Transformer.

K6750......... (EA JUNE 82) . . . $199.50

40 WATT MODEL
Sults small appliances le. Turntables. Tape Decks. 
Shavers etc variable frequency adjustment 
enables speed cnntrol of turntables Works as a 
trickle charger when mains power Is available.

EASY CONSTRUCTION VALUE PLUS

F°R 30' &? ,Hat-hor thpv've aot the items you need available. And

Wn, vou, £££&&«. *“>•

WAS 
$199 

►> SAVE ONLY 
$125

FAMOUS 
VOYAGER 

CAR COMPUTER
AS REVIEWED 

EA OCT 82 P26-28 
ETI NOV ’82 P26

COMPLETELY 
BUILT AND TESTED

MADE IN ENCLANDI — OUALITYI

œ 
0 œ
oo

contains equivalent of thousands of transistors — uses massive custom 
LSI Chip to achieve low price.
Vever before has such a comprehensive car performance computer been 
offered at such a low price! Once again miracle microprocessor technology 
has enabled us to pass enormous savings on to vou!
But don t let the low cost fool vou The vovager car computer Is the most 
comprehensive product that we have seen. No other car computer 
matches this one at even twice the prlcel You could Duv a 520.000 Holden 
and not get a better car computer!
Just check the features we are sure that vou will calculate that the vovager 
represents outstanding value!
FEATURES: » Instant fuel consumption In litres/100km and MPCI (most 
others have only one of the abovel Just switch from one to the other as 
you drive along. * Instant speed, time and other fuel data. * Visual and 
audible excess speed alarm.
installation: The voyager comes complete with an unbelievable array of 
mounting configurations, on dash, under dash or stalk mount All installation 
hardware is supplied leven a roll of insulation tape!) as well, of course, as the 
speed and fuel sensors A lavishly illustrated installation manual is provided as 
well as a comprehensive operators manual.

o
tn u

LOOK AT THIS CO ANYWHERE 12-240V POWER

INCREDIBLE SAVINGS 
On our Super Popular 

National Semiconductor 
Data Books

SAVE A MASSIVE 40%

tn 
£ 
UJ 
o

was Now only

LINEAR DATA VOLI.. $12.50 $6.50
B1011 **1 t f e
LINEAR DATA VOL 2. . § I 2.50 $6.50

$ 9.95 $8.50 
$11.50 $8.50

MICRON

ONLY

PROFESSIONAL AUTOMATIC
WIRE STRIPPER

Automatically adjusts to insulation
/wire diameter

This absolutely brilliant 
stripper is the finest we ve 

ever

THE BUY OF ’84
Quality BSR P246
SEMI AUTOMATIC
TURNTABLE
Under $30.00

UJ 
tn
UJ

* 2 SPEEDS
* DIAMOND NEEDLE
» CERAMIC CARTRIDGE
* LOW NOISE 10" BELT DRIVE 

PLATTER
* 12V DC OPERATION — POWER FROM MOST 

AMPLIFIERS — OR M 9005 PLUG PACK

X
UJ

£ 
o

Fully imported from the UK and 
representing outstanding value. Ideal 
for use in Disco Units and for 
upgrading existing 3 in 1‘s etc.

These great Inverter kits enable y?" 
to power 240V appliances from a 
12V DC power source. Tremendous 
for camping, fishing etc. install Into 
your Car, Boat or Caravan.

tn 
Ü

o E

FULLY APPROVED
^jDC PLUG PACKS

' ' Eliminate the need for batteries, 
when testing or operating projects.

ILS PLEASE REFER TO OUR AD. ON PAGE 125
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READ ONments.

eti 182 POWER

$49.50K3205 (PICTURED)

HIGH CURRENT

$10.00

$59.50K3350

T2326 (1.0mm)

$89.50K3250IC SOCKETS

S17.50K9689

K3300

K33O1

K3302

QUALITY “SGS’

LEDS $175.00K3325 (PICTURED)

DIODES SLASHED
100 +were FRL4403

10C FEATURING: VARIABLE CURRENT LIMIT-DUAL METERING
10C 
14C

This 
Month

1.80
9.50

K9680 
$4.95

0160 
0162
0164 
1072

Led 
Led 
Led 
Led

LOW 
PROFILE

3mm
3mm
3mm
5mm
5mm

Led 
Led 
Led 
Led 
Led 
Led 
Led 
Led

P 0550 8 Pin 
P 0560 14 Pin 
P0565 16 Pin 
P0567 18 Pin 
P 0568 20 Pin 
P 0569 22 Pin 
P 0570 24 Pin 
P 0575 40 Pin

Resistance 100K ohm 
Lever movement 60° 
Metallic knob 
For TV games, RC units 
Life 500,000 cycles 13.8 VOLTS Ca 10 AMPS MAM S & CBER S 

Save the expense of a Mains Powered Rig.

Red 
Green 
Y ellow 
Red 
Green 
Y ellow 
Orange 
F lash ing

BENCH STANDARD
* 3-30v Output di 1 Amp
* Fully Regulated, Fully Protected from Thermal 

Overload and Short Circuits
* ETi Design

IN4002
IN4004
IN4007

T2302 
now only.......  
Drill Bits: 
T2320 (0.8mm)

Rectangular Red 
Rectangular Green 
Rectangular Yellow 
Infra Red CQY89A

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.

$5.9Oea 
$5.501 oupHEATSINK COMPOUND

BUY THE BULK 150g PACK — 
IT S 378% MORE ECONOMICAL!

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 reaulre-

Z 0140 
Z 0141 
Z 0143
Z 0150 
Z 0151 
Z 0152
Z 0154 
Z 0159

COMPONENT JOYSTICKS
Standard type 
(non-centering) /*

SAVS A 
fo«tun£

Heat conducting paste facilitates 
heat transfer from semi to 
Heatsink. One tube good 
for up to 30 T-03 package 
semiconductors.

$1.25
$1.25

2N3055S 
SLASHED

HIGH CURRENT — DUAL METERING

MICROCOMPUTER PS
★ + 5 Volts & 3 Amps * + 12 Volts & 2 Amps 

- 12 Volts 200 milliamps
This universal design has enough grunt to 
power most disk drives.

PROFESSIONAL QUALITY

SOLDER SUCKERS
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, 

DUAL O-RING SEAL 
225mm x 20mm(d> 

50mm STROKE 
POWERFUL 

SUCTION

T1240.. only -$4Tr95
Ti24i.Repiac tip. $1.95

SUPERB KIT
POWER SUPPLIES

ETI SERIES PECULATOR DESIGN
* 0-40 Volts @ 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

POWERFUL 6000 RPM 

MINI DRILL
FOR PC WORK

(EA MAY, JUNE 83). . $139.00 
(10 TURN VOLTAGE Ô «1 A A A 

. CONTROL OPTION) . . . ^ IU.UU 
(± 12V OPTION) KA

. . . EA JULY 83.............I Z.3U

H1600 7.5gm Pack
H1610 . l50gm Pack

Self Centering Type
Resistance 5K ohm suit ETi project for microbee 
Proportional Analogue Joystick Dec 1983

EA SWITCH MODE DESIGN
* 2-50 volts at massive 175 watts
♦ CLEVER DESIGN — a fully mains isolated supply 

with a Switchmode low voltage circuit
* Easy to build

AD cnp ^!l"c PHONE YUUK UKUCK IVUUOR FOR free 0N 008-999 007 

---------—6

PRICE SLAUGHTER ^l 
ON GENUINE HIT AC HP 
MOSFETS (PRIME SPEC)

________x Z1510 2SK 134 
_ .k Z1512 2SJ49

FOR DESPATCH PErP CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 125
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13.8V transceiver 
power supply
Looking for a 13.8 V power supply for your 
amateur band transceiver? This easy-to-build unit 
will power both the UHF “Explorer” and VHF 
“Commander” transceivers recently described in 
EA and comes in a matching case.

by PHILIP WATSON

As with the two transceiver kits, the 
power supply kit is being marketed by 
Dick Smith Electronics, and is packaged 
in the same plastic case as the 
transceivers; a nice touch for those who 
like to maintain a neat appearance on the 
shack operating table.

On the other hand its use is not 
restricted to these two units. It is quite 
suitable for use with most 2m or 70cm 
transceivers requiring 13.8V at 2A; 
typically, commercial units with an RF 
power output rating of around 10W. The 
next step up, into the 25 or 30W class, 
would require something larger, such as 
the VK Powermate, described in EA in 
December 1983.

The circuit for the new power supply 
is just about as simple as one could get 
for a unit of its ratings and performance 

figures. In fact, some may regard it as a 
little too simple, but some worthwhile 
additions are possible, and easily 
implemented. We will discuss these later.

The heart of the unit is the National 
Semiconductor LM350T adjustable 
regulator. This has a rating of 3A with 
an output voltage variable from 1,2V to 
33V, with only a minimum of external 
components. It is self-protecting, with 
internal current limiting, thermal 
overload protection, and safe area (power 
dissipation) protection.

Used in a simple circuit such as this, 
the regulator still offers an impressive 
performance: voltage output drops by 
only lOmV from no load to 2A; ripple 
and noise is 15mV p-p at 2A, rising to 
lOOmV p-p at 2.5A; and input voltage 
regulation holds down to 220VAC.

As a matter of interest the ripple 
rejection ratio for the LM350, as given in 
the data sheet, is 65dB when used as 
shown. This can be increased, in theory 
at least, to 86dB by bypassing the 
adjustment terminal with a lO/xF 
capacitor. More about this idea later in 
the article.

The operation of the regulator is 
perhaps best explained with the aid of 
the simplified diagram in Fig.l. This 
shows it as consisting of a power 
transistor in an emitter follower 
configuration, with the base being fed 
from the output of an operational 
amplifier. The input to the operational 
amplifier is taken from the output of the 
emitter follower, thus making it a feed­
back system. More specifically, the op 
amp monitors the voltage across R2 and 
adjusts the drive to the power transistor 
to keep the output voltage within tight 
limits.

The whole system is so adjusted that it 
strives to maintain a constant value of 
about 1.25V across R2 which means 
that, in turn, it also maintains a constant 
current through R2 and thus, by 
definition, the same constant current 
through RI. By selecting the value of RI 
we can nominate the voltage which will
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Use this photograph in conjunction with the circuit when wiring up the supply.

appear between the “OUT” terminal and 
the negative rail, which will be 1.25V 
higher than the voltage across R1.

Let us now consider what happens if 
the output voltage (between “OUT” and 
negative rail) tends to vary, due to either 
variations in the input voltage or 
variations in the load current. Let’s say 
the voltage tends to rise. This would 
have the effect of trying to force more 
current through the R2, RI network and 
increasing the voltage across R2. But the 
feedback network will have none of this; 
it will immediately pull down the 
forward bias on the transistor, thus 
lowering the output voltage until the 
requisite 1.25V is restored across R2.

Similarly, if the voltage should tend to 
fall, the reverse corrective action would 
occur. This is a greatly simplified 
explanation of both the reulator circuitry 
and the manner in which it functions in 
the circuit, but it should give the reader 
at least a basic grasp of what is involved. 
It also explains how the LM350T can 
precisely control the voltage between its 
output and “Adj” pins, while negligible 

current actually flows into or out of the 
“Adj” connection.

In the present circuit RI is a IkQ 
resistor and R2 is made up of an 82U 
resistor and a I00Q trimpot. This is 
adjusted to give the required 13.8V at 
the output terminals, using an accurate 
voltmeter.

The remainder of the circuit is almost 
basic in its simplicity and calls for little 
comment. More important from the 
constructor’s point of view is the 
hardware supplied with the kit and the 
method of assembling it.
Mains transformer

One of the most important 
components is the transformer, partly by 
reason of its construction and partly 
because of the manner of mounting it. It 
is an Australian made “Atco” brand unit, 
rated at 18V, 2.2A. Apart from being a 
compact unit it has the attractive feature 
that both the input and output 
connections are via well shrouded screw 
terminals. This allows the constructor to 
fit his own leads and, in the case of the 
mains connections, allows the cable leads

Fig 1

The 3-terminal regulator contains a 
power transistor and an operational 
amplifier.

to be taken directly into the transformer, 
thus avoiding the need for insulated 
terminal blocks.

Unfortunately, mounting the 
transformer presented a minor problem. 
It was too high to allow it to be mounted 
on a printed board, as normally 
supported in this plastic case. On the 
other hand, it could be accommodated if it 
was mounted directly on the lower half 
of the case, and this is what has been 
done, the printed board being supplied 
with a rectangular cut-out, so that it fits 
around the transformer.

The next problem was to avoid using 
mounting screws to hold the
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Cat L-4022mastclamp.

end. 1285

High Gain

Deluxe Video Processor

Antenna MountingsPLUS
BargeboardiWallmount

Cat L-4150,

28cm long, complete 
with saddle clamp ass­
embly.
Cat L-4152

2 m audio/video cable 
with phono plugs at 
each end. Adaptors 
to suit UHF (PL259),I 
BNC, 6.5mm, 5 pin 
DIN & 6pin DIN.
Cat W-1287

Our biggest 
seller!

Mount
Mount any TVantenna 
from vertical surface. 
139 cm long. »

Metropolitan 
Ghost Killer

75 ohm 
TV Cable

2m 75ohm coax fitted 
with BNC plugs each

Metropolitan 
High Gain
Very popular in metropolitan & 
near fringe areas. Designed to 
give maximumgainonchannels 
0, 2. 7, 9, &10. Complete with

2 m 75ohm coax fitted 
with standard TV coax 
plugs. Cat L-4506

TV Mast Pipe 
2.44m mast section 
galvanised and rust­
proof. 27.5mm dia. 
CatL-4156

BNC
Video Cable

a gigantic range of 
sputters, baluns, 

cables, plugs and 
sockets to improve 

reception!

Video to Video 
Cable Set a

For good VHF/UHF TV signals 
you need a good antenna. This 
one has both in one. Latest 14 
element design needs just one 
feed line, suits 300 ohm includes 
mast clamp. . — OOK 
Cat L-4020 V

UHF TV 
Antenna

You won’t believe the difference — 
an enhancer makes to your video ■ 
tape copies. Restores fine detail, I 
lifts signal above noise level has ™ 
inbuilt RF modulator so you can ■ 
use with standard TV set. * - — 
CatY-8510 5129

Mast Head 
q Amplifier 

— x x Ideal forfringe areas. 
\\ Designed to suit 

Australian TV & FM 
“TrTT^&X characteristics. 

$4095 
Cat L-4200 *

Ideal for all channel reception in th-- 
most difficult areas. Features high 
gain and high front-to-back ratio.
Cat L-4030

Designed to cover the entire Aust. 
UHF TV band. Provides high gain 
and very high front-to-back ratio. 
Features variable mounting clamp.
Cat L-4028

Combined 
UHF/VHF 
antenna

bankcord



13.8V transceiver power supply
transformer, since these would protrude 
on the underside of the case. The 
solution was to affix the transformer to 
the case using a strip of double-sided 
adhesive. This is supplied with the kit.

The adhesive is about 25mm wide and 
a single strip is fitted from corner to 
corner of the transformer, this 
combination then being applied to the 
case. The adhesion is very good and 
difficult to break, so it is important to 
select the correct position first time.

The only objection to this 
arrangement is that the cut-out in the 
board used in our sample model was not 
quite large enough to clear the top of the 
transformer, particularly the terminal 
covers. This would mean that the board 
would have to be wired — and preferably 
tested with temporary connections — 
and mounted in place before the 
transformer was fitted.

It would also mean that, in the event 
that subsequent service was required, it 
would be difficult to get at the underside 
of the board.

We raised this point with Dick Smith 
Electronics and they have arranged to 
have this cut-out enlarged slightly, both 
for boards in stock and future supplies. 
However, the constructor would be wise 
to check this point carefully and, if an 
undersize cut-out is encountered, to 
enlarge it slightly, using a file.

Note that one of the transformer 
mountings holes is fitted with a nut and 
bolt holding a solder lug, this being used 
to connect the transformer frame to the 
mains earth (green and yellow) wire. The 
screw needs to be countersunk and a lock 
washer should be fitted to secure the 
connection.

The rectifier is a conventional bridge 
arrangement using four 1N5404 diodes, 
and the output is filtered by a 4700gF 
capacitor. This is followed by the 
LM350T regulator, the voltage adjusting 
resistor network, and a 25/zF electrolytic 
and a 0.1 /zF ceramic capacitor in parallel 
across the output terminals. A LED 
indicator with a 1 kQ limiting resistor 
completes the picture.

The only other major structural item 
is the finned heatsink for the LM350T. 
This is bolted to the board in such a way 
that it makes contact with the positive 
rail, the body of the LM350T being the 
Vout terminal and which is bolted to the 
heatsink in both electrical and thermal 
contact.

Construction should not pose any 
special difficulties, apart from the few 
minor points already discussed. The 
polarity of both electrolytic capacitors is 
marked on the board, and the orientation 
of the rectifier diodes can be clearly seen

♦ OPTIONAL

The circuit consists of a bridge rectifier driving an adjustable 3-terminal regulator.

in the photograph. The LED polarity is 
indicated by the positive lead being the 
longer one.

Optional protection circuitry
Earlier we mentioned possible 

additions to the circuit. One of these is a 
fuse to protect the transformer in the 
event of any failure likely to overload it. 
While there is no provision for a holder 
on the board, an in-line fuse holder could 
easily be added to the longer of the two 
low voltage leads from the transformer 
to the board. A fuse rating of 2.5A is 
suggested.

An alternative approach would be to 
cut the positive rail between the 4700/zF 
capacitor positive connection and the 
heatsink, then mount a fuse clip either 
side of this cut. Electrically, this position 
has some advantage, particularly if the 
second protective device, about to be 
discussed, is fitted.

This second protective device is 
mainly for the benefit of the transceiver, 
or other load. In the event of a failure of 
the regulator or associated components it 
would be possible for the full output 
voltage from the rectifier to be applied to 
the output terminals; around 18V or 
possibly higher, resulting in damage to 
the transceiver.

A simple solution to this problem is to 
fit a heavy duty zener diode across the 
output terminals, its voltage rating being 
high enough to clear the normal 13.8V, 
but low enough to allow it to be 
activated before a dangerous voltage is 
applied to the transceiver. If it is 
activated it will appear as a virtual short 
circuit to the power supply and blow the 
fuse.

In readily available types a 15V, 5W 
unit appears to be a good compromise, 
although a slightly lower voltage would 
be better. The next lowest value in 5W 
units is 13V, which is too low, but the 
addition of a couple of heavy duty diodes 
(eg, 1N5404) would raise this to 14.2V

— a nice value if you feel that the extra 
trouble is justified.

Regardless of which arrangement you 
use, it is important that it not be 
connected before the output voltage has 
been set. And, if subsequent adjustment 
should be required, it would be wise to 
disconnect the zener until it is 
completed.

The third suggestion concerns 
improved ripple rejection, as already 
mentioned. In most cases this should not 
be necessary, because the performance 
from the circuit as it stands is very good. 
Only in the event that it is used with 
equipment which may be lacking in 
internal filtering, or is unduly sensitive 
for some other reason, should it be 
necessary to consider this approach.

The modification is quite simple and 
involves fitting a 10/zF electrolytic 
capacitor between the adjust terminal 
and the negative rail. Tried in our own 
laboratory, there is no doubt that it 
makes a significant reduction, to the 
point where the ripple becomes 
comparable with the noise, making it 
difficult to measure accurately. It 
dropped the level from the previously 
mentioned 15mV p-p to something 
around 2.5mV p-p; a very worthwhile 
improvement.

Our only worry concerning this 
modification was the possibility that it 
might introduce instability into the 
regulator system, particularly when used 
in the vicinity of a strong RF carrier. 
Happily, an on-air test using a typical 
10W 2M commercial tranceiver revealed 
no sign of any such problems, and we 
feel that, should such an addition seem 
to be desirable, it would be safe to go 
ahead and use it.

Which is about all that needs to be 
said about what is, basically, a very 
simple project. The kit price is $49.50 
which, with the addition of a couple of 
hours work, will result in a very effective 
power supply for either the UHF or 
VHF transceiver.
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ROD IRVING ELECTRONICS PRESENTS
"RfTROH"

★ LOW PRICE*HIGH QUALITY* 12 MONTHS WARRANTY*

DUAL TRACE OSCILLOSCOPES
Í2W

a 
* i

• • »<» >

MODEL 
OS-645 
15KV
45 MHz 
& 
1mV/div

* WIDE FREQUENCY BANDWIDTH (7OMHz-6dB)
* OPTIMAL SENSITIVITY

All the steps of verticcl deflection factors are multiplied 5 times for the 
highest sensitivity of 1 mV/div; lOMHz.

* DELAYED TRIGGERING SWEEP
Any point of the waveform is addressed as a triggering start. So, any 
waveforms can be substantially and brightly magnified, thanks to the 
5KV bright CRT.

EXTREMELY BRIGHT DISPLAY
The metal-back CRT (PDA) provides brightest trace display.
DELAY LINE (for BS-625)
Approximately 20 nsec before triggering point is displayed for reol 
onolysis of rise times.
SCALE ILLUMINATION
SINGLE SWEEP
A triggered sweep of o single waveform can be displayed.
TV-SYNC
TV composite slgncls con be eosily synchronized.
MAGNIFIERS
Both vertical and sweep time pre simply magnified to 5 times 
(ImV/div, 4Onsec/divY
X-Y, or X-Y-Z OPERATION
Simply by turning the SWEEP TIME/DIV knob to CH-B. this functions as a 
very high sensitivity X-Y oscilloscope (1 mV/div) with intensity 
moduldtion.
HF REJ
High frequency noises con be rejected for the stayble triggering by use 
of the low poss filter built in the triggering circuit.

POINTS TO REMEMBER:
Ex Stock
12 Month WarrantyCOMPLETE MODEL RANGE SPECIFICATION CHART:

SIG TRIG WITHOUT TAX WITH CAT COMMENTS High Quality Components
MODEL SCREEN SENS DEL DEL B’WIDTH T’BASE PROBES EXEMPT PROBES No. Direct Import
645 150mm 1mV Y Y 45MHz 0 2uS 0 5Sdiv $995.00 $895.00 $1055 QI 2110 (70MHz-6dB) Flat Face Internal Graticule Screen
620 150mm 5mV N N 20MHz 0 5uS 0 5Sdiv $495.00 $425.00 $549.00 Q12105 (45MHz-6dB) On View at our 2 Stores
615S 95mm 5mV N N 15MHz 0 5uS 0 5Sdiv $695.00 $615.00 $759.00 Q12100 AC-DC Operation Our Eighth Year Of Business

E SLASHED!
HASE

AS REVIEWED 
OCT ’82 

EA (p.26-28) 
ETI NOV '82 (p.26)

Via Your Phonp

The Voyager is available from 
the following dealers at your

Spare Flow Sensors: Jaycar will 
be supporting this product for 
many years to come. To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the only 
things that wear outVI a 11 Order By 

BANKCARD

Jaycar 
Box 185
Concord 2137

Cat. XC2036
ONLY $29.50

At $199 the Voyager Car Computer represented absolutely outstanding 
value for money No one else had such a low priced. FULL FUNCTION 
car computer The Voyager is the only low-cost unit that will give you full 
consumption (the most important feature in a car computer) in both 
metric litres/100km AND good old MILES PER GALLON!
At $ 199 many, many hundreds have been sold NOW you can grab one 
absolutely complete for only $125 — a saving of 37% or $74!

The Voyager comes absolutely complete with all fitting hardware — even 
down to a roll of insulation tape1 Installation generally takes between 4 
and 6 hours depending on vehicle

convenience:
264 6688/267 1614
745 3077
872 4444
570 7000 
Parramatta
Hornsby

(03) 347 9257
(03) 489 8131
(09) 328 1599

Jaycar Sydney (City) 
Jaycar Concord 
Jaycar Carlingford 
Jaycar Hurstville 
Zap Electronics

Rod Irving 
Melb A’Becket St 
Northcote 
Altronics PerthFULL 90 DAY 

WARRANTY

CAT. XC2O1O

NEW IMPROVED 
MODEL!

ROD IRVING ELECTRONICS, 425 High St, Northcote, Vic; 48-50 A Beckett St. Melb. Vic. Phone (03) 489 8866. (03)489 8131. Mail Order Hotline (03)481 1436 
Mail Orders to P.O. Box 235, Northcote 3070, Vic. Minimum P&P $3.00. Errors and omissions excepted.

Please address tax exempt, school, wholesale and dealer enquiries RITRONICS WHOLESALE, 1st Floor, 425 High St, Northcote 3070. (03) 489 7099, (03) 481 1923. Telex AA38897.
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1-9 
$1.40

Values

DIP PLUGS

PL30/20VA $14 75 PL12/40VA S16 50 $23 50

5OO KCONVENTIONAL CHASSIS MOUNTING TRANSFORMERS

$46.50 0P592

Model 18 1

10 TURN POTENTIOMETERS

RF3577
PF3783
PF3787
PF3788

S33 90 PF3993 
S79 50 PF4244 
S21 50 PF4354 
$43 50 PF4361/1

S8 50
S11 50

$57 90
$57 90
$44 50

LOW PROFILE CHASSIS MOUNTING TRANSFORMERS
PL12/20VA $14.75 PL12/60VA $19 50 PL24/40VA $16 50
PL15/20VA $14 75 PL15/60VA $19 50 PL30/40VA $16 50
PL18/20VA $14 75 PL 18/60VA $21 50 PL40/40VA $16 50
PL24/20VA $14 75 PL24 60VA $21 50 PL30-9/40VA

$12.90 PPA90C 
S12 90

$23 90 PF4362 
$46.50 PF4363 
S49 50 PF4405 
$49 50

D.C. POWER SUPPLIES
3PA30C S12 90 PPA6DC 
PPA4 50C S12 90 PPA7 5OC

PRINTED CIRCUIT BOARD MOUNTING TRANSFORMERS
PL9/5VA S7 95 PL24/5VA $7 95 PL18/12VA $10.50
PL12/5VA $7 95 PL30/5VA $7 95 PL24/ 12VA $10 50
PL 15/5VA $7 95 PL40/5VA $7 95 PL30/12VA $10.50
PL18/5VA $7 95 PL161/5VA $10 50

PL40 20VA S14 75 PL15/40VA $16 50 PL30/60VA $2150 
PL1.5-18/20VA PL18/40VA $16 50 PL30-9/60VA

$23 50 $25 50

AUDIO TRANSFORMERS
MT552 $28 50 0P590

BELL TRANSFORMERS
PPB4/1000 $15.50 PPB8/1000 $15 50 PPB12/500 $15 50

UP TO 50% OFF SALE
Ideal for use with flat 
ribbon cable or to 
mount components on 
14 run $ 1 50 

$1 90
24 pm $2 90
40 pins S5

\RITRON DIGITAL MULTIMETERS
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TRANSFORMERS

POWER TRANSFORMERS
specially designed for

MICROCOMPUTERS

• Good regulation electrostatic shield

• RI 810
8V & 1 OA x 1 5 V (a 1 A $39.50

• RI 820 8V h 2OA 15V („ 1A

15V " 3A $54.50

• 28 Ranges
Push Button Operation
Auto Polarity
Low Battery Indicator 
Full Overload Protection 
Finger Guards on Probes and 
Shrouded Plugs for Safety 
Accuracy: 1 year 18°C to 28°C 
f+ % of reading + No. of 
Digits) 200 hour battery life

20 TURN 
CERMET 
TRIM POT

Q16010 specifications

SPECTROL 43P 
ACTUAL SIZE

STOCK RESISTANCE VALUES 
1OR 2OR 5OR 1OOR 2OOR 5OOR 1K 
2K 5K 1OK 2OK 5OK 1OOK 200K

10-99 100+
$1.30 $1.00

may be mixed

Hexadecimal Keypad 
$42.50

1 9 key pad in­
cludes 1 10 keys 
A8CDEF and 2 
optional keys and 
a shift key

$36 90

$12 90

BUILD YOUR OWN 
SPEAKERS WITH PHILIPS

Part No.
ADO 1610 T8
ADO 2160 SQ8 
AD70601 W8/620
AD 12250 W8

Price 
$16.95 
$49.50 
$28.50 
$83.00

PC EDGE CONNECTORS

nt
yilllllllllllfll/ill/llfH/lllllllilfHIIIIIIIIII

S1OO gold plated wire wrap
S10O solder tail
D2 Motorola bus
43 86 solder tail
43 86 go(d plated wire wrap

5OR 1OOR 2OOR
5OOR 1K 2K 
1OK 2OK 5OK 
1OOk

Spe< trol model 534
Pritp 1 Q

1-4 5+
$57.50 $55.00

Q17040 specifications

1-4 5+
$87.50 $83.50

TEXTOOL .

ZIP* DIP 11 SOCKETS

16 Pm Zip* Dip 
24 Pm Zip * Dip 
40 Pin Zip* Dip

$6.90
$5.90

$9.50
$8.50

Please debit my Bankcard.
Bankcard No
Expiry Date
Name
Signature

cermet single 
TURN TRIM POT
Spectrol model 63P 

actual SIZE

$1 1 50
12 50
17 50

DIP SWITCHES SPST

STOCK VALUES
TOR 2OR 5OR 1OOR 2OOR 5OOR 1K 
2K 5k IOK 2OK 5OK 2OOK 5OOK 
IM 2M

19 $1 20
'° 99 $1 OO
100 $0 90

Values may be mixedR N
SD3
S 04
SD6
SDf>
SO?
SDR H

■<0 1 0

DIP SWITCHES SPST

Ideal for dream 

project

x 1 75

MULTIDIALS

Otais^o suit 10 T Pots 
Model 2 1 18 dia 
Model 16 9 dia

PART NO
DE9P 
DE9S 
DE9C
DA 15P 
DA 15S 
DA 15C 
DB25P 
^J25S 
DB25C 
DB25C2B 
DB25C2G 
DC37P 
DC37S
DC37C 
DHS

$24.50
$19.50
$27.50

RS232 & D TYPE

SI 60
1 70 
l 90
? 30 
2 40 
2 50
2 70 
3 OO

HEATSINKI

DESCRIPTION 1-9 10-25
9 PIN MALE $1.75 $1.60
9 PIN FEMALE 2.25 2.10
9 PIN COVER 1.25 .1.10
13 PIN MALE ___ 1.10 1.05
15 PIN FEMALE 2.25 2.10
15 PIN COVER 1.15 1.05
25 PIN MALE 2.95 2.80
25 PIN FEMALE 3.45 3.30
1 pc Grey Hood 'A • "•i.r. • 1.20 1.10
2 pc Black Hood ..... 1.40 1.35
2 pc Grey Hood 1.35 1.25
37 PIN MALE 3.95 3.75
37 PIN FEMALE 5.45 4.95
37 PIN COVER 2.45 2.25
Hardware Set (2 Pairs) 1.05 0.95

High Thermal Capacity Black Anodised
100- 500

1-4 5-9 10-49 50-99 499 pb:
ss s : s

HS1 —38mm
S

1 85 1 75 1 50 1 35 1 00
HS2 — 75mm

0 90

3 00 2 90 2 50 2 00 2 00
HS3 — 150mm

1 50

5 80 5 40 4 90 3 80 2 90
HS4 -225mm

2 70

8 10 7 60 7 10 5 90 4 50
HS5 —300mm

4 30

8 90 8 40 7 90 6 50 4 90
Unanodised
HS11 — 38mm

4 60

140 1 20 100 0 90 0 80
HS12 - 75mm

0 70

2 50 2 20 1 90 1 60 1 25
HS13 — 150mm

1 20

4 90 4 50 4 00 3 20 2 45 2 40

CONNECTORS

BLANK 
CASSETTES
T.D.K.
TOK ADC60 
TDK DC60 
TDK 0DC6O 
TDK SAC60 
TDK SAXC60 
TDK DC90 
TDK ADC 90 
TDK SAC90 
TDK 0DC90 
TDK SAXC90 
TDK DC120 
TDKADC120

1 for $3.99 
1 for $2.30 
1 for $3.85 
1 for $3.85 
1 for $6 30 
1 for $2.60 
1 for $3 85 
1 for $4 65
1 for $5.20 
1 for $5 99 
1 for $4 99 
1 for $5.99

10 for $28.60
10 for $19 99
10 for $34 10
10 for $34 10
10 for $50 60
10 for $22 10
10 for $33.00
10 for $42 90
10 for $59 50
10 for $59 99
10 for $40 70
10 for $53.00

Post & Pack $2.50 small kits, heavier kits add extra postage.
Prices subject to change without notice. Send 60c and SAE (or Catalogue and 
inclusion on all future mailing lists.
MAIL ORDERS: PO Box 235, Northcote, Vic 3070. (03) 4811436 00.
Ph: (03)4898866 ERRORS AND OMISSIONS EXCEPTED

ROD IRVING ELECTRONICS
425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131 Telex No. 38897
48-50 A’BECKETT STREET. MELBOURNE (03) 347-9251

BE QUICK, STOCK UP NOW



The Serviceman
■ . .......  1 ..... aic—~=)

Somebody cheated—but who, why, and when?
For those who like a mystery, particularly a technical one, my main 
story this month should have a special appeal. It details one of the 
strangest faults I have ever encountered and emphasises just how 
impossible it is to predict the symptoms likely to be caused by any 
particular component failure.

The story started out in a fairly 
routine way, with no hint of the mystery 
that was to come. It involved a Rank 
Arena 2601 colour set; one of the first 
sets on the Australian market and which 
enjoys a high reputation for reliability. 
As it turned out, this set must have been 
one of the first off the production line 
and had enjoyed an almost trouble free 
life until now.

The owner is one of the local bank 
managers and the first news of the pro­
blem came to me via one of his 
neighbours, who happens to be a friend 
of mine. He is in the electronics industry 
himself, holds an amateur licence, and is 
well enough versed in TV to tackle 
minor repairs on his own equipment 
when necessary. On the other hand, he 
makes no claim to be a TV serviceman.

He became involved because the 
owner’s wife asked him to look at the set, 
mainly to confirm what she felt was a 
loss of performance. More precisely, she 
felt that there didn’t seem to be much 
green in the picture; something that was 
particularly noticeable when they were 
watching the cricket.

So my friend agreed to at least look 
and comment, imagining that a little 
tweaking might be all that was 
necessary. He certainly wasn’t prepared 
for what he saw. To say that there wasn’t. 
much green in the picture turned out to 
be the understatement of all time; there 
wasn’t any green, and the picture was 
almost pure magenta.

But that wasn’t all. It transpired that 
the family had been looking at this 
nauseating excuse for colour for just on 
12 months, apparently undecided as to 
whether there was something wrong or 
not. As my friend put it, one could only 
hope that the bank manager’s ability to 
perceive and recognise colour was a lot 
better when it came to handling treasury 
notes.

Having recovered from this initial 
shock, my friend did exactly what I 
would have done; he removed the back 
and located the red, green, and blue out­
put pins on the video out board, from 
which appropriate colour leads run to 
neck board and the picture tube 
cathodes. A check showed about 120V 
on these pins and, while he was not 
familiar with this model set, it seems like 
a reasonable figure, particularly as all 
three were the same.

Next he tackled the red, green and 
blue level controls on the neck board 
(VR901-2-3) to see whether he could lift 
the green level, but to no avail. Finally, 
he resorted to the old trick of unplugging 
the green lead from its pin on the video 
out board and shifting it to one of the 
other pins, to see whether he could pro­
duce any green, albeit false, from a 
known signal source. This also failed.

At his point my friend felt he had con­
firmed what he had originally suspected; 
a faulty picture tube. He also felt that he 
had delved as deeply as he wanted to, 
and that it was time to bow out. So he 
told the lady what he suspected and ad­
vised her to contact yours truly for final 
confirmation. In the meantime he passed 
this much of the story on to me.
A terrible picture

Thus, in due course, I was formally ap­
proached by the owner and found myself 
face-to-face with the monster. And, even 
though I had been forewarned, the image 
it was producing came as quite a shock. I 
never cease to wonder at the horrible col­
oured images which supposedly in­
telligent people accept as colour TV. In 
many cases, a piece of coloured glass in 
front of a monochrome tube would serve 
them just as well!

At a more practical level I repeated the 
checks my friend had made, plus a few 
more voltage measurements, and quickly 
concluded that his diagnosis had been 

spot on; for some reason the green gun 
was no longer working and the only 
answer was to replace the tube.

Naturally, this was not something for 
a snap decision, particularly considering 
the age of the set. On the other hand, the 
set’s history of reliability and the reputa­
tion of this model in general suggested 
that it could still be a proposition. I put 
the pros and cons of the situation to the 
lady, quoted a price for fitting a rebuilt 
tube, and left her to talk it over with her 
husband.

It didn’t take them long to decide and 
the husband rang me the next day and 
asked me to go ahead with the job. For­
tunately, I had a spare set on hand which 
I loaned them, hoping that, among other 
things, it might give them some idea of 
what a good colour TV image looked 
like. In the meantime I ordered a replace­
ment tube.

This was duly delivered and I set about 
the routine job of fitting it and carrying 
out the necessary purity, convergence, 
and grey scale adjustments. Everything 
went smoothly until the last of these 
checks, when I became aware that the 
red saturation was poor; what should 
have been good solid reds were more 
orange than red.

The effect wasn’t all that obvious; in 
fact it was quite subtle and I am sure 
that, had I returned the set to the owner, 
he would have been delighted with it. 
But I was convinced that something was 
wrong, and I was determined to find it.
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I started by feeding a colour bar signal 
into the set and checking the output of 
the decoder board, PWC-296, with the 
CRO. The output of this board goes via a 
5-pin plug, T1 to T5, back to the chroma 
board, PWC-411, thence to IC753, and 
out of this to a 3-pin plug, Y1 to Y3, car­
rying the B-Y, R-Y, and G-Y signals via 
a 3-core cable, appropriately colour cod­
ed, to the video out board.

The results of this check were not very 
conclusive, but they did seem to throw 
some suspicion on the decoder board, 
and I decided that the quickest way to 
prove the point was to change this latter. 
Fortunately, 1 had a set of replacement 
boards on hand and it was a simple job to 
change this one.

What gives?
And that was where the fun began. 

The new board cured the saturation pro­
blems all right — the colour bar pattern 
confirmed that — but we now had green 
faces, orange grass, and all the horrible 
effects suggesting a chroma phase rever­
sal. The colour bar pattern confirmed 
that also; fully saturated colours but in 
the wrong order.

That really set me back. The trouble 
was that I could not vouch for my stock 
decoder board. It was one I had salvaged 
from a junked set, and I had never 
bothered to check it. So did it have a 
fault in it?

While pondering this question I decid­
ed to also swap the chroma board, but 
this made no difference and seemingly 
cleared that part of the set. At this point 
I decided to put the monster aside for a 
few hours and get on with some more 
urgent and less troublesome jobs. In the 
meantime I could think about the pro­
blem and perhaps find some inspiration.

In the event that proved to be a wiser 
move than I had envisaged. A couple of 
hours later I received a call from another 
customer complaining that his set had 
lost colour completely and — yes, you’ve 
guessed it — it was a Rank 2601. It was a 
golden opportunity and I’ll wager that 
that customer had never had quicker TV 
service in his life.

Naturally, I took along my full stock 
of replacement boards, including the un­
tried decoder board, plus the decoder 
board from the other customer’s set. The 
job itself was relatively easy; I suspected 
the chroma board and replacing it proved 
the point — instant colour.

Next I fitted the decoder board from 
the other customer’s set. And this pro­
duced another shock; we now had 
transposed colours. I whipped it out 
quickly before the customer saw the ef­
fect and became suspicious.

Then I fitted my own stock decoder 
board. This produced correct colour, 
with full red saturation. I viewed these 
results with mixed feelings. On the one 

hand they seemed to do more to confuse 
the situation than to clarify it. On the 
other hand, I had established two 
positive points: my own stock decoder 
board seemed to be cleared of any suspi­
cion, and the customer’s decoder board 
obviously had some kind of fault.

Back at the ranch
Back at the workshop I tackled the 

customer’s decoder board. I put it back in 
the set, fed in a colour bar signal, and set 
about making another lot of 
measurements and observations with the 
CRO, but with rather more care and 
precision than before.

And it paid off. I first confirmed that 
the R-Y signal was well down in level 
and then found the reason. Transformer 
T1003 in the collector circuit of the R-Y 
amplifier, TRI002, was the culprit, with 
its primary open circuit. Well, at least I 
had made some progress.

I didn’t have a replacement trans­
former and, since the set had taken a 
violent dislike to my replacement board I 
compromised by using the transformer 
from my replacement board. This was 
duly fitted and the decoder board re­
fitted to the set. This brought the signal 
level from the R-Y amplifier back to nor­
mal, but this was small consolation; the 
colours were still haywire.

At this point I was ready to give up. 
Nothing seemed to make sense. Why had 
this decoder board continued to produce 
some red, with colours all in the right 
order, when it had a major fault in it, yet 
would not work correctly when the fault 
was cleared? Or was it a decoder board 
fault at all, seeing that my own stock 
board, which would work in another set, 
also had the same effect? Was there a se­
cond fault somewhere?

It was the colour bar pattern on the 
screen which gave me the first clue. So 
far I had simply registered that the col­
ours were in the wrong order, without 
paying too much attention to detail. Stu­
dying it in greater detail I realised that it 
was only the red and green which were 
wrong, being exactly tranposed, while 
the blue was not effected.

So what would happen if I simply 
transposed the red and green leads on the 
video out pins? It took only a moment to 
try it and, lo and behold, a perfect pic­
ture; full red saturation and all the col­
ours in their right place.
Somebody’s cheating

It would have been easy to leave it at 
that and get the thing off my back, and I 
was half tempted to do just that. But, 
having come this far I wanted to know 
what was going on. I was reminded of 
the old gag about the professional 
gambler who complained, “Somebody’s 
cheating — they’re not playing the cards 
I dealt ’em!”

"HEY"
When your in the market for a car you head for 
“Auto Alley” —
For you, the electronic enthusiast, tradesmen, 
hobbyist or just an electronic Nut, we've 
created "Silicon Alley” — better known as York 
Street. So no matter what you need in 
electronics, drop your soldering iron and come 
on in. (OOP'S switch it OFF first)

SINCLAIR SPECTRUM 
HOME COMPUTER

Sinclair ZX Spectrum-16K RAM 249.00
Sinclair ZX Spectrum-48K RAM 339.00
Sinclair ZX Printer 109.00

HARDWARE
Spectrum 16k 299.00 Microdrive Blank Cartridges
Spectrum 48k 399.00 Pack of 4 69.00
Ram Upgrade Kit 110.00 RS-232 Leads 49.00
ZX Printer 169.00 ZX 2 Interlace 79.00
Printer Paper Pack 

5 rolls 25.00
ZX 2 Cartridges 39.00
Ingersoll 35cm RGB

Spectrum
Microdrives 149.00

Colour video 
monitor 594.00

ZX 1 Interface 149.00

SOFTWARE
Biorhythms 22.50 Club Record Controller 22.50
Space Raider 19.50 Embassy Assault 19.50
Chess 25.00 Cyrus-ls-Chess 27.70
Planetoids 19.50 ZX Forth Language 44.00
Flight Simulation 25.00 Small Business Accts 39.00
Backgammon 19.50 Hungry Horace 19.50
Vu-file 27.50 Horace Goes Skiing 19.50
Vu-calc

Spreadsheet 25.00
Horace and the Spiders 19.50
The Hobbit 44.00

Vu-3D Graphics 25.00 Flippit 27.70
Adventure A, Planet 

of Death 22.50
Chequered Flag 22.50
Cattel IQ Test 38.10

Adventure B, 
Inca Curse 22.50

History 1 22.50
Inventions 22.50

Adventure C. Ship 
of Doom 22.50

Music 1 22.50
English Literature 22.50

Adventure D, 
Espionage Island 22.50

Zeus Assembler 38.10
Monitor/Disassembler 38.10

Reversi 25.00 Penetrator 22.50
Collectors Pack 22.50

EDUCATION
NEW RELEASES RETAIL INC

• Cargo 33.00 • Learn to Read 5 35.00
• Gilder 33.00 • Early Punctuation 26.00
• Survival 33.00 • Speech Marks 26.00
• Magnets 33.00 • The Apostrophe 26.00
• Learn to Read 1 35.00 • Capital Letters 26.00
• Learn to Read 2 35.00 • Castle Spellerous 26.00
• Learn to Read 3 35.00 • Alphabet Games 26.00
• Learn to Read 4 35.00 • Micro-Prolog 83.50

LOOKING TO BUY A 
MULTIMETER?

NEW MODEL FROM PARAMATERS
(INCLUDES A 12 MONTH 

WARRANTY)

MODEL 7040
Low Cost • 3’/i Digits • 0.1% 
Basic DCV Accuracy • 28 Ranges 
• 2000 Hour Battery Life • Hi Lo 
Volt Resistance Tests • Overload 
Protected on All Ranges • Current 
Ranges to 10 Amps.

$99.00
These are just a few of the many 100's of up-to- 
date Electronic items on display at:

DAVID REID ELECTRONICS LIMITED
1 27 York Street, Sydney, 2000 
or Telephone (02) 267 1385 j
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The Serviceman
I decided to back track, stage by stage 

if necessary, until I found the real cause. 
In fact, I didn’t have far to look; no fur­
ther than the 3-pin input plug to the 
video board, carrying the G-Y (pin Y3), 
R-Y (Y2), and B-Y (Yl) signals. As I 
mentioned earlier, these wires are colour 
coded green, red, and blue to conform to 
the above pin designations.

The simple explanation was that the 
G-Y and R-Y, or green and red leads, 
had been transposed inside the plug. But, 
just to make sure, I checked the identical 
3-pin plug at the other end of the lead, 
where it joins the chroma board. If there 
was a similar error here I would be back 
to square one.

But there wasn’t; it was correctly 
wired. So that explained that, even 
though it posed more questions that it 
answered. Why had the leads been 
transposed in the first place? And by 
whom? And when? (According to the 
owner, the set had never suffered from 
any fault involving transposed colours)? 
And why had the person responsible 
chosen to adopt the relatively difficult 
procedure of transposing the wires in the 
plug, rather than the easy way, using the 
leads from the neck board?

At this point in proceedings I was in 
no mood to even guess at the answers, 
even though a vague suspicion was form­
ing in the back of my mind. All I wanted 
to do was get the set back to the owner, 
and I lost no time about it. Needless to 
say even he, with his limited appreciation 
of colour, was delighted with the result.
Further tests

Later, 1 began to speculate more calm­
ly about those questions and the vague 
suspicion became a more tangible theory. 
Thus it was that when 1 found myself 
confronted with another 2601 for a 
routine repair, I took the opportunity to 
make some further tests.

The main one was to simulate the 
original decoder board fault, ie, an open 
circuit T1003 primary. This was easy 
enough to do by disconnecting either end 
of the winding and, at first glance it 
would not seem to matter which end was 
involved. In fact, it mattered a great deal.

If the transformer was disconnected at 
the collector end, very little, if any, red 
signal was present in the secondary, but 
there was no suggestion of colour 
transposition. On the other hand, discon­
necting the supply rail end produced a 
quite different result. The red, though 
still weak, was a good deal stronger and, 
most important, the red and green were 
now transposed.

By way of explanation I offer the 

following suggestion. With the trans­
former winding open at the supply rail 
end, it would be possible for the 
stage to function as a crude 
resistance/capacitance coupled amplifier, 
the 8209 resistor in parallel with the 
primary serving as the collector load, and 
the capacitance between primary and 
secondary windings as the coupling 
capacitor.

Granted, the effectiveness of such a 
circuit would be poor (hence the de- 
satured red), but still apparently good

Portion of the decoder circuit. With T1003 
primary open, the stage could function as a 
crude R/C amplifier.

enough to satisfy the non-critical 
observer. But what about the phase of 
such a signal? One can only speculate 
because the correct phase would be 
determined by the windings and connec­
tions to the transformer. However, I sug­
gest that it was more or less opposite to 
the correct phase, thus playing havoc 
with the whole red/green phase 
relationship.

A possible answer
And so we have a possible answer as to 

why the leads to the video out board had 
been deliberately transposed. The 
transformer had failed, transposing the 
red and green, and someone had taken 
the easy way out by swapping pin con­
nections. But who? And when?

1 hesitate to say this, but I strongly 
suspect that it happened in the factory. I 
suggest that someone noticed the revers­
ed red and green, assumed that it was a 
simple cable fault, and swapped the pins 
over. And, in the rush to get sets on the 
market at that stage, it would have been 
quite easy for the weak red to be 
overlooked.

And why swap these leads rather than 
the easier ones from the neck board? 
Either because they genuinely believed 
that that was where the fault was, or 
because they realised they were doing 
the wrong thing and didn’t want the trick 
to be discovered. Had they swapped the 
neck board leads there would be a good 
chance of someone spotting the switch 
and asking awkward questions.

Alternatively, could it have been the 
dealer who sold the set who, finding 
himself with a faulty set from the fac­
tory, and anxious not to break a promis­
ed delivery date, pulled a swifty? But, if 
so, why would he swap the plug pins 
rather than the neck board leads?

The plug pins are not easy to extract, 
being held in with a spring barb. Without 
the proper tool they are almost impossi­
ble to extract without mutilating them or 
at least leaving some evidence. I was very 
careful when I extracted the transposed 
pins and paid particular attention to their 
condition. There was not the slightest 
sign of butchery.

So there it is; a mystery in both the 
purely technical sense and a historical 
one as well. I think I have provided at 
least a partial explanation for the purely 
technical problem, but there is little 
chance that the real story behind it will 
ever be told. But I wonder whether 
anyone else has ever encountered 
anything like it?

Alminox
To finish off this month, here is a brief 

comment following my story in the April 
issue concerning TV reception problems 
on a fishing trawler. In that I touched on 
the very serious problem of corrosion as 
encountered by TV and other antennas 
when used at sea, or even in seaside 
suburbs.

In so doing I mentioned a product call­
ed “Alminox” which had been tried on 
the shipboard environment, and which 
had stood up to some two years of 
extremely harsh conditions with 
virtually no signs of corrosion where it 
was used. Following this I have received 
some enquiries via the EA office from 
readers wanting to know more about it 
and where it can be obtained.

Information is available from the 
manufacturers, Electrical Equipment 
Ltd, 51 Bassett St, Mona Vale, NSW, 
2103. Their phone number is 
(02) 997 3433.1 am sure they will be hap­
py to forward descriptive literature to 
anyone who is interested.

Incidentally, I understand that the 
amateur fraternity, who are always 
mucking about with antennas in various 
forms, have welcomed the product with 
open arms, as a solution to the many 
water sealing problems which such ex­
periments create. J
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5000 POLUCR RMPLIFICR

“BLACK 
MONOLITH”

REF: ETI JAN/MARCH 1981

“BLUEPRINT’
REF: ETI JUNE/OCTOBER 1981

Fhe refinement to this preamp has been incredible At one stage we 
had two versions of the preamp but people were only interested in 
the Blueprint

In ‘2001’ Arthur C Clarkes Biack Monoith symbolised awesome 
power - intelligence.
So too do the 5000 “BLACK MONOLTTH” Power Mosfet 
amp kits from Jaycar.
Why would you choose a Jaycar “BLACK MONOLTTH” 
5000 Power amp kit over conventional kits9
Because you too, are inteligent
You have seen the specs, and you know that this amp IS the best 
You want the best because (whether you know it a not) you are a 
perfectionist You won’t be conned by cheap and nasty 
compromises to David Tiffbrook’s brilliant design. You wil want to 
know if there have been mods to the original design. (There have - 
and only Jaycar kits reflect them). But let’s be specific about the 
imaovements
★ Completely redesigned flag heatsinks fa the Driver Transistors 
Thoroughly endorsed tv David Till brook. (The original ones were to 
smalt if the bias current was set high for low cfetortion).
★ Verrtiation grilles in the covers These were not included in the 
original design.
★ Blind tapped holes in the exclusive *Superfinish‘ front panel 
Heavy gauge screws used for stronger connection of the heatsink 
bracket to the panel
★ Jiq drilled. EXTRUDED, deburred and black anodised heatsink 
bracket in heavy gauge. All other kits we have seen, a flimsy 
punched out piece cf sheet metal is supplied. Not even anodised!1 
This is one of the most critical components in the kit
★ Berylium Oxide heatsink washers supplied A tube of heatsink 
compound is also supplied • wrth enough left over to use elsewhere. 
★ ‘Superfinish* Front Panel Despite what others may claim ours is 
still the best
★ Dual 3 pin DIN 30V Power Outlets This extra power outlet

★ And all d the extra features of our normal Superfintsh 5000 amp, 
like: Metal 1% film resistors. Prewound chokes Fibreglass PCBs 
Heay duty earth braid. Quality capacitors Original chassis-bar 
design. Flux shorting straps on the transformers etc. eta
The Jaycar “BLACK MONOLITH” is worth far more than 
the inferior kits around the market today. However, in some cases, it 
costs more*!

performance of Jaycar kits is measured - IN RESULTS.

COMPLETE “BLACK 
MONOLITH” KIT ONLY

$319.00
ETI 733 RTTY DECODER

REF: ETI APRIL 1983
This simple project allows you to hook up your Mero Bee to a 
communications receiver (or a similar good quality receiver) and 
print radioteletype messages on your VDU screen A simple bit of 
software does the decoding The krt can be adapted for use on other 
Z80 based systems
The Jaycar krt includes box. centre-zero meter. DB15 plug and

$19.50
software listing as well as other kit instructions 
A bargain and simple to buikf 
Cat KE-4654

^TA FILE’

$4.95 ea
10 up $4.50 ea

MAGAZINE BINDER
Keep your precious (and expensive*) magazines protected and in
Oder fa easy reference Smart royal blue colour with gold lettering „ , qc,™™
Heavy gauge nchly chromed metal fittings 031

SEE OUR DOUBLE PAGE ADS FOR FULL JAYCAR DETAIL

Why is the Blueprint so good? Well there are many reasons but a 
few of the main ones Firstly, we use a far, far superior screened 
cade in the kit It is much lower in capacitance than the cheap 
imported excuse for screened cade found in ALL other versions 
that we haire seen. This cable is made in Australia especially fa us 
and costs o/a 5 times more than the imported junk. When you 
consider that over THIRTY FEET d screened cade runs around 
inside the preamp you will appreciate the lew capacitance cade 
High capacitance cable in signal lines could effect high frequency 
performance.

Vs OCTAVE 
EQUALISER

Latest addition to the thoroughbred 5000 series stable! David 
Tillbrook has once again produced a 'No Compromise' design This 
new component a ’/a Octave Equaliser, gives you ABSOLUTE 
CONTROL over the acoustics d your particular listening enviro- 
merit You get 3 SEPARATE CONTROLS fa each and every octave 
d audio bandwidth to virtually eliminate the subtle nuances that are 
particular to your listening area
Vo Octave Equalisers have been used by professional engineers in 
Recording Studios and live concerts for over a decade now. It is no 
accident that the advent d the V3 octave equaliser and studioquality 
live sound recording have gone hand in handBITT FOR YOU THERES A CATCH!!
For Hi Ft stereo one of these units is not enough. They are mono so 
you will need one fa each channel Quite a Id of money really, but 
worth it if you want the best Remember that whilst this unit is 
designed to operate in the 5000 system it will work wrth dher Hi Fi 
equipment line level in, line level out
The Jaycar kit includes a fully pre-punched plated chassis pre­
punched heay gauge front panel silk-screened to match the other 
500 components It is absolutely onginai but includes such refine­
ments as quality I.C sockets UNBRAKO socket head fixing screws 
and brushless-look toggle switches
You can purchase the kits one at time at $199 each a. two. $389 ■ a 
$10 saving
If you are one of the hundreds of happy 5000 users we are 
convinced that you will be just delighted wrth this unit
Cat KE-4204

ETI 674 MICROBEE 
PROPORTIONAL 

ANALOGUE JOYSTICK
REF: ETI DECEMBER 1983

Most computers otter joysticks as options but most are'nt as 
sophisticated as this one Your average joystick a games controller, 
is nothing more than four switches This means that you can only go 
lull on’ a Tull off in any direction
NOW consider the 674. Whilst this LOOKS the same as other 
joysticks you can fa example move the stick say. 24 degrees from 
12 o'clock (a North). The dot a object will follow EXACTLY If you 
move qucWy, the dot moves quickly. If you move the stick slowly the 
dot just CREEPS along1 You can even wnte your name wrth the dot*' 
Once again, the project is designed specifically fa the MiaoBee 
which Jaycar supports as a computer dealer
The krt comes complete wrth software listing high quality self 
centering joystick and Jiffy case
Cat KE-4674
Beware of apparently cheaper kits that do not
have self centering joysticks. $35
2 . Deluxe kit Includes all cf the above PLUS 3 extra ‘Personality 
plugs, case wrth front panel and mains transformer, fuse. 240V plug 
etc Also included are two sockets with extra long pins so that they 
can mount flush with front panel as well as extra components for 
2764 programming 
Cat KE-4651 $55

5000 CONTROL 
PREAMPLIFIER

We use a specially selected version of the LM394 ultra-matched 
transistor fa the moving cal breamp We employ HARD (not soft) 
gold plated RCA input sockets on ALL INPUTS (previously just M.Q 
Probably a bit extravagant (except M.C.), we think, but nice. A pair of 
solid metal, gold plated RCA line sockets are provided to connect to 
your M.C cartridge. Special Nylon mounting grommets a re provided 
fa all input and output sockets Far superior to squashy and 
perishable rubber grommets provided in other kits Extra touchs like 
roller-tinned PCBs (to reduce dry a nasy solder pints), 1% metal 
film resistors, quality I.C. sockets where practible. low nose select a 
switches special rear panel, solid machined matching Aluminium 
knobs and specially polished rectangular (multicoloured) LEDs add 
up to a dassts kit
Like the Black Monolith the Blueprint is the intelligent choice EVen if 
you were a millionaire and could afford anything you probably would 
do no better spending virtually any amount of money more.

THE BLUEPRINT IS 
UNBELIEVABLE VALUE FOR 

MONEY AT ONLY
$299

FOR THE COMPLETE KIT
Cat KE-4202

SPECIFICATIONS
SIGNAL TO NOISE

BOOST/CUT 
DISTORTION

CURRENT
COMSUMPTION(DC)

------- ---  . - ----------- -102dB wrth respect to 1 Volt 
FREQUENCY RESPONSE 12Hz - 105kHz to —1dB

14dB(28dB total)
100Hz-0.007%

1 kHz - 0.007%
10kHz -0.008%

(essentially irrespective of cut or boost)
Approx. 100mA @ ±15V

(requires 30V AC CT) 
Output short-circuit proof

FEATURING THE FANTASTIC 
5534 IC AND STATE-OF-THE-ART 

J-FET OP AMPS

ONLY $J 99

$39.95

ETI 668 UBEE EPROM 
PROGRAMMER

REF ETI FEBRUARY 1983
This simple, low cost unit just plugs into the MicroBees I/O port and 
enables you to save programs in any of 5 different EPROMs (2716. 
2732.2532.2732A& 2764). which can be used in your MicroBee or 
any other microprocessor based system As your MicroBee I/O port 
is effected with a Z80 PIO chip, this programmer can be used wrth 
any other system employing the same I/O
Jaycar has two versions of this kit
1. Lowest possible cost shortform Indudes 2 x ’Personality plugs 
28 pin IC socket (as well as sockets for other IC's) Cannon DB15 
plug wire etc
Cat KE-4650

naycar
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Circuit & Design Ideas
Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits have not 
been built and tested by us. As a consequence, we cannot accept responsibility, enter into correspondence or provide constructional details.

Crowbar protection 
for 13.8V supplies

The VK Powermaster 13.8V 25-amp 
supply featured in the March 1984 issue 
did not have any over-voltage protection. 
This could lead to expensive damage to a 

transceiver in the event of a power 
supply fault. The only effective way to 
protect an external load is to install 
crowbar protection. This shorts the 
supply output and blows the fuse in the 
event of the output voltage exceeding 
15V.

The circuit is based on that featured 

with the 5V/10A Mini-brute supply 
published in the November 1977 issue. It 
works as follows: The circuit monitors 
the 13.8V output of the supply and if the 
voltage rises above 15V (depending on 
the tolerance of the zener diode) it trips 
an SCR. This energises a heavy duty 
relay which then blows a 15 amp fuse in 
series with the unregulated input to the 
regulated supply.

Since the SCR runs from the 
unregulated supply line ahead of the fuse 
the relay remains energised until the 
power is removed.

A suitable headlamp relay is available 
from Dick Smith Electronics (cat No. 
S-7304). We suggest the use of 15-amp 
fuse wire (not 25-amp) in a 30-amp 
250VAC fuseholder.

“Electronics Australia” staff.

Burglar alarm 
reminder

Many people have car burglar alarms 
but forget to turn them on when leaving 
the vehicle. This circuit turns on a 
buzzer as a reminder. It is basically a 
diode OR-gate monitoring the ignition,, 
the door courtesy light switches and the 
main supply to the burglar alarm. (The 
circuit would be quite suitable as an add­
on to the EA alarm).

When any of the diodes DI, D2 or D3 

is conducting, the base of the BC558 is 
held high and so the buzzer cannot 
sound. But if the ignition is off, the alarm 
off and a door opens, all three diodes will 
not be conducting. This allows the 
BC558 to turn on and sound the buzzer. 
D4 merely protects the transistor in case 
the supply is wrongly connected at 
installation.

The buzzer should be a piezoelectric 
type with inbuilt oscillator.

M. Cameron, _
Glen Waverley, Vic. $10

Bi-colour LED gives 
varying hue

By varying the duty cycle of the input pulses 
to this circuit, a bi-colour LED may be made to 
deliver a range of four colours from green 
through to red. For example, a duty cycle of less 
than 20% gives green: around 50%, yellow; 
around 80%, orange and more than 90%, red.

From “Electronics”, August 1979.

Wireless link for musical keyboard
Battery operated musical keyboards are far more satisfying to 

listen to via a stereo amplifier and full-sized loudspeakers. This 
circuit is an adaptation of the FM Wireless Microphone featured in 
EA in December 1980 and originally published in “Dick Smith’s 
Fun Way”, Volume 2.

Essentially, the circuit is the original with the eletret microphone 
omitted and a 5kfi potentiometer added as a modulation input for 
the oscillator. The oscillator is tuned to a blank portion of the FM 
band, 88 to 108MHz. Kits are available from Dick Smith 
Electronics.
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4030

FUSE 1

FUSE 2

FUSE 3

FUSE 4

FUSE 5

LED 6

FUSE 8

LED 8 (■ «X.

PIEZO 
BUZZER

FUSE 6

FUSE 7

Fuse-failure indicator
Intended for automotive and low 

voltage applications, this circuit operates 
as a fuse-failure indicator. Both inputs of 
each exclusive-OR gate are connected 
across each fuse. This means that when 
the fuse is intact, both inputs will either 
be high or low, resulting in a low output 
from the XOR gate.

If a fuse fails, the relevant XOR gate 
will go high and turn on the associated 
LED indicator. The XOR gate outputs 
are ORed by two 4071 quad OR gates to 
drive a BC548 which energises a buzzer 
in the event of a failure. The unused OR 
gate in one of the 4071 packages should 
have its inputs tied low.

P. Howarth, 
Gunnedah, NSW. $15

base of QI and thus sets the regulation 
performance. It also renders QI proof 
against momentary short circuits. QI 
will deliver about one amp or so and 
should be mounted on a suitable 
heatsink.

M. Sully, 
Keilor Downs, Vic. $10

6V Car Adaptor
The requirement for a 6V supply in a 

car with a 12V battery is easily met with 
this simple discrete-component circuit. 
QI is an emitter-follower with a 6.8V 
reference provided by the one-watt zener 
diode. The base-emitter voltage of QI is 
subtracted from the reference to give a 
nominal output of 6.1 volts.

ine 120(1 resistor feeding the zener 
diode limits the current available to the

Wanted: your brain-waves 
Come on now. You must have had some 
bright circuit and design ideas which are 
worth publishing. Why not send them in 
and make a little extra brass for more 
electronic components? We pay 
between $5 and $40 per item published, 
depending on the merit and the amount 
of work we have to do to publish it.

ROPE LIGHTS

PIN SPOTS

MIRROR BALLS

STROBES

CHASERS-ETC

REHEARSAL STUDIOS 
NOW AVAILABLE

HIM - SALES - INST - SERVICE 
PA SYSTEMS - DISCO'S - LIGHTING 

SPECIAL EFFECTS

For brochures and Price List

CASHMORE SOUND
356 Liverpool Rd, Ashfield 2131 
(02) 798 6782 (02) 799 6129

TLX 74549

RRP $ 1037

SUPER STEREO 
SOUND CENTRE

High quality built in Cassette 
Direct driveDeck JVC.

t/tables 200 x 200 inbuilt
amplifiers, 
band. V/o 
in/out.

2 mic inputs/3 
— Tape + Aux

MF600

$2900

300 watts RMS per ch. 500
watt music power per ch.
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PRICES INCLUDE TAX

PA INSTALLERS - GO FOR mCat AX-3560

8 ohms

VISA

8” TWIN 
CONE
HI Fl

10” ELECTRIC
GUITAR »717
SPEAKER [ill

Once again - a massive scoop purchase with a difference.
IA/O nono rv . I-___ __ ___ iti I................... ...

8" CEILING GRILLES
Will thev ever be this cheep egein:

people however cannot pick the flaws if allo^ to exa^TneTe 

gnlte Imagine what the flaws look like s lee v on the ceiling!
I) Naturally we are offering a massne saving over normal units 

which we also sell Exactly the same units (sans flaws) have 
been sold throughout Australia in the 10's of 000's The perfect 
00es 8611 ’orfFpohd S2-95 - at least one company sells them for
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10” 3 WAY SYSTEM
Once again, a high quality 10" woofer with higher 
power, sealed back midrange and tweeter. System 

mpedance 8 ohms. In addition a quality Pioneer 3-way 
crossover is provided at no extra charge. Connection 
nstructions are also provided as well as recommended 

10'' cabinet plans.

INcft^oW® 

$39.95/set <■

BO watts rms with whizzer cone. Air suspension type. Low free air

Normally this speaker sells for around $19.95. The Jaycar 
masswe scoop purchase enables you to buy them this month at 
oruy jy.yo.

an INCREDIBLE 50% SAVING!!
WONT AT THIS PRICE ■ HURRY!!

NORMALLY $19.95
THIS MONTH $9.95

mice vs?
0^ 1-4 UNITS $1.50

5-19 UNITS $1.25
TAKES STANDARD £5

8” SPEAKERS 50 + Uf^99c

JAYS^ ■ No1 F0R SPEAKERS 
SENSATIONAL DEALS ON 3-WAY 

SPEAKER SYSTEMS!!
cabinets for many well known national brand HI FI companies Y lncorporated lnto
R’Kct? 8“'d d’”' h” m d“<» ”*«!>« «rd W

6” WIDERANGE
4 impedance for cars, or two in a box for

SYstem Very high quabtyourwhnear cone Normally sells 
or each. Less than Vi normed cost*
Cat AS-3011

_______________ ____________ $2.99 ea 10 up $2.50 ea
PH I Ll PS 12” WOOFE R --------------

We have made a MASSIVE SCOOP purchase of genuine
quality PHILIPS European made 12" HI FI woofers /JBF
These are used in the fabulous ETI4000 series kits. 100 / K- ___ Wei
watts rms power handling. I Ml.

CATALOGUE PRICE $99.50 i
THIS MONTH ONLY $59.50

SAVE A WHOPPING $40.0011

CATALOGUE f If 1
PRICE

Quality Pioneer brand ■ check the specs! Check the price!' 
HURRY

Impedance ..
Voice Coil dia
Power Rating................................................................ 60W(RMS)
Resonant Frequency ............................................................ 80Hz
Sensitivity .......................................................................... 98(dB/W)
HssPOhSe.............................................................. 80Hz - 7.000Hz
Total Flux ............................................................ 61,100 Maxwet|

ONLY $29.95

8” 3 WAY SYSTEM ( 
Superb 8" woofer with foam surround suspension and heavy 
magnet assembly with sealed back midrange and tweeter. System 
impedance 8 ohms. Power handling 40 watts rms. Crossover 
capacitors and connecting diagram and recommended 8' ’ cabinet 
detail drawing supplied.
Cat CS-2453 (2 required for stereo)

$29.95/set

POST & PACKING

121 FOREST ROAD
Tel: (02) 570 7000

MAII
& COR

CHARGES 
$1.50 
$3.20 
$4.50 
$6.50 
$8.00 

$10.00

115-117 PARRAMATTA ROAD
Tel: (02) 745 3077

$5 - $9.99 
$10 - $24.99 
$25 - $49.99 
$50 - $99.99 
$100 - $198 
Over $199

COMET ROAD FREIGHT 
ANYWHERE IN AUSTRALIA 

ONLY $12.00

Cnr. CARLINGFORD & PENNANT 
HILLS ROAD

Tel: (02) 872 4444

117 YORK STREET 
Tel: (02) 264 6688 & (02) 267 1 614 

Telex: 72293

SHOP HOURS« 
CARLINGFORD, CONCORD & 

HURSTVILLE
Mon - Fri: 9 am - 5.30 pm

Sat: 9 am - 12 pm
Thurs Night: 8.30 pm (Not Concord) 

SHOP HOURS SYDNEY 
Mon - Fri: 8.30 am - 5.30 pm

Sat: 8.30 am - 12 pm
Thurs Night: 8.30 pm

MAIL ORDER BY

/ bankcard |

via your
PHONE

Incorporating
ELECTRONIC agencies 

NUMBER 1 FOR KITS 
SHOWROOMS



TILT-BASE FOR MONITORS
Now you can mount your monitor on a swivel/tilt 

base to maximise the viewing angle (and reduce 

glare) of your computer monitor.
Until now tilt bases were expensive or only fitted to 

expensive monitors. Now you can have one in your

home for under $30!!!

Cat. XM-4540 $29.95
NEW

FLOPPY DISK 
STORAGE CASE

Fantastic price breakthrough. A must for serious P C. 

users. Will take up to 50 x 5'/«" floppies in sets of 10. 

Compartments lift up and lock in place for easy 

identification of disk files. ABS resin case. Dimensions: 

400mm long 180mm wide by 170mm high. Translucent 

plastic lid. Quality!

Cat. XC-4780_______________________________ ____

MICROBEE DUST COVER
This great new. dear cover will keep dust and grime and 
all the nasties off your MicroBee. Contacts on the keys 
will last much longer. Can be removed in a moment.
Antistatic treated to repel dust. 
Cat XA-5575

$9.50

ONLY
$59.95

PRICE SLASHED!!
300 WATTS OF 
MUSIC POWER!
Limited Stock Be Quick

(Kit Form)
For professional sound reinforcement, musician or home hi-fi. this 
one really delivers the power. A superbly designed power amp 
module that only needs a simple power supply, case, connectors 
and hardware to be up and running * at a fraction of the pnce of 
commercial units. See EA June 1980.
This kit includes all parts to build the module. Additional kits below 
provide the power supply and speaker protector. Team this with 
one of our 19" rack cases, a Sprite fan and some hardware and 
you've got a high performance 300W mono amp ideal for any use. 
Specs are: Output power 300W ms into 4 ohms (200W into 8 
ohms) - Frequency response 20Hz - 20kHz -1 dB - Hum and noise 
95dB below 100W - Distortion below 0.2% at full output.

Modale Kit complete.....................Cat KA-1115
WAS $85 • NOW $59

Power Sappty/Traneformer .... Cat KA-1116 
WAS S79.75 - NOW S59.00

Speaker Protector........................ Cat KA-1117
WAS $12.95 - NOW $9.95

SMOKE DETECTORS
BACK!!

BARGAIN OF THE CENTURY
Once again we have made a scoop purchase of ionisation 
chamber type smoke detectors.
When we had this product before we sold many thousands 
at our ridiculously low prices. We sold out of course but 
NOW THEY'RE BACK!!
The smoke detector is completely self-contained, is round 
and measures a compact 115mm diameter and 40mm. 
deep. Fixing screws and masonry plugs are provided 
along with 9V battery and very comprehensive instruction 
manual.
The "Smoke Sentry" once sold for $49 and frankly was a 
flop at that price. Despite the fact that every home should 
have at least one, people considered that their children 
and their own lives were not worth that amount.
But now you have NO EXCUSE! Once again Jaycar has 
made a MASSIVE SCOOP PURCHASE of SMOKE 
DETECTORS below importers COST! We pass the savings 
on to you!
If you missed out before HURRY this time. Don't be 
disappointed!1 
Cat. LA-5090

NEW - NEW - NEW - NEW - NEW 
LOW COST 3Ÿ2 DIGIT LED

PANEL METER KIT build it yourself and 
save a fortune! ★ Massive 16mm high digits ★ Very few external 
components ★ Pius/minus 199.9mV full scale ★ Input | 
impedance 10 to 12 ohms ★ Requires only 5-6V @ 150mA! ★ 
Guaranteed to reset to zero at zero input voltage ★ Auto reverse 
polarity indication ★ IC sockets included ★ Instruction sheet 
shows application ★ Notes to build Digital Thermometer, 
Capacitance Meter. Frequency Counter etc

STAGGGGGGERING VALUE AT $29.95
JULY ONLY SAVE $5.00!!!!

ONLY $24.95
Cat. KJ-6670

COMPLETE WITH ATTRACTIVE BEZEL AND
INBUILT FILTER!!________________________________

BARGAIN 4700 CAN CAPS
4700uF/40V quality Philips upright chassis mount caps.

MICROBOTS® BACK!
We have secured another shipment of the two most popular
Micro Robot kits SEE REVIEW IN EA MARCH '841

LINE TRACER
ROBOT KIT

NORMALLY $39.95

$29.95
HURRY!

Cat. KJ-6684

1-9 Pcs

$19.95

Screw terminals. 
Cat. RU-6707

Be a Pied Piper! 
Cat. KJ-6680

$10 VALUE
ONLY $1.50 ea

10+

$17.95

«a®

Ca'

PIPER MOUSE
This 'microbot' is powered by 2 DC motors that drive 
wheels. When special ultrasonic whistle is blown, the 
unit goes left, right, straight ahead according to your 
command. Complete, including perspex dome cover!

NOW SAVE
S34.95 S5.00

MEMOCON CRAWLER
This robot is controlled by a keyboard (which is supplied). The I 

keyboard plugs into the robot. Up to 256 discrete commands I 
can be entered into the robots memory (RAM). The robot will I 
then moye according to programmed instructions. Lights and I 
a buzzer can also be programmed to operate as well.

Cat. KJ 6686

NOW $69.95 SAVE $10.00
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Save power: build these
Heat Controllers
Winter is here and with it the problem of keeping 
warm without sending the power bill soaring. 
These new heat controllers can reduce the 
average power delivered to a heater and save 
you money.

by JOHN CLARKE

Two versions of this project will be 
described, one manually controlled and 
the other thermostatically controlled. 
The first version is designated as the 
“Heat Controller” while the 
thermostatically controlled version is 
called a “Temperature Controller”. Both 
employ zero-voltage switching 
techniques to minimise radio frequency 
interference (RFI), and are capable of 
controlling loads up to 1200W.

By far the most common application 
for heat controllers is with using electric 
radiators. Place a bar radiator, even a 
76 ELECTRONICS Australia, July, 1984

small 1000W type, in an average-size 
room and in a short time the temperature 
will become stiflingly hot. The heat can 
only be controlled by opening a window, 
(a wasteful approach) or by switching the 
radiator off.

This is where a heat controller is 
useful. It can supply power to the 
radiator in short bursts so that the room 
stays warm without becoming too hot.

Similarly, a heat controller can be used 
with vertical grillers which have no built- 
in heat control. Normally, the only way 
the cooking temperature of these can be 

controlled is to open the side covers to 
release the heat — a very wasteful and 
imprecise method.

Then there are the many electric 
blankets which only have coarse three- 
position control. No matter what you do, 
the setting is always either too hot or too 
cool. A heat controller can provide a 
continuously variable setting so that the 
user can select just the right amount of 
warmth.

Although the two units employ similar 
circuits, they differ somewhat in their 
operation. The manual version (the Heat 
Controller) simply controls the duty 
cycle of “heat-on” to “heat-off’. This can 
be adjusted using a rotary control knob 
from fully on to fully off, with 
continuously variable heat settings 
between these two extremes. Obviously, 
the setting does not directly relate to a 
particular temperature but to a 
percentage of the total power supplied to 
the heater.



Above: circuit diagram for the Heat Controller. It controls the heat by switching a Triac on and off at a preset duty cycle.
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The Temperature Controller. IC3 switches the Triac on or off according to room temperature.

While the Heat Controller is suitable 
for all of the above applications, the 
Temperature Controller is the more 
practical for room temperature control. 
Basically, it automatically controls the 
radiator so that the temperature is kept 
to within a few degrees of a preset level. 
It does this by switching off the supply 
when the temperature reaches a preset 
level. When the room cools, it switches 
the radiator on again.

Similarly, the Temperature Controller 
can also be used to automatically switch 
on an electric blanket should the room 
temperature drop below a preset level, or 
off if the room temperature rises.

Physically, each unit is an in-line 
device housed in a small metal diecast 
case. Mains leads exit from each end of 
the case and are fitted with a three pin 
plug on one lead and a socket on the 
other. A knob on the lid provides the 
temperature control while a LED 
indicates whether the heater is switched 
on or off.

The Temperature Controller also has a 
small plastic housing mounted on one 
end of the case. This encloses an 
LM3911 temperature controller IC and 
serves to expose the IC, which is 
potentially at mains voltage, to the 
ambient air. At the same time, it isolates 

the IC from the case and this is 
important since the latter is prone to 
heating by the control circuitry.

How it works
Basically, both units contain a Triac, 

which can be considered as an electronic 
switch, and this is triggered to power the 
heater. In the case of the Heat 
Controller, the Triac is switched on and 
off at a preset duty cycle while the 
Temperature Controller switches tne 
Triac on when the temperature is below 
a set level and off when the temperature 
rises above this level (although there is 
some hysteresis).

ELECTRONICS Australia, July, 1984 77



Heat Controllers
As we know, the mains waveform is a 

sinusoid with an RMS (or heating) value 
of 250V. If the Triac is switched on 
at the peak value of the mains 
waveform (approximately 340 volts 
positive or negative), the resulting 
current in a 1000-watt radiator rises to 
almost six amps in just a few 
microseconds. This results in high energy 
harmonics which extend well into the 
radio spectrum causing a short burst of 
EMI or Electromagnetic Interference.

To prevent this happening, the heat 
controllers only switch on at the zero­
crossing points of the AC waveform 
(hence the term “zero-voltage 
switching”).

A Triac only switches off at the end of 
one complete AC cycle (at the zero­
crossing point) and so it follows that, 
with zero voltage switching, the Triac is 
turned on for integral numbers of AC 
cycles. When the Heat Controller is set 
to low power, the Triac is turned on for 
one full cycle at a low repetition rate (say 
ten in one hundred), while for high 
power the Triac may be turned on for 
ninety in every one hundred cycles. Fig. 
1 demonstrates the process.

To provide Triac switching at the zero 
voltage crossing point, we used a 
MOC3040 opto-coupled Triac driver 
(1C2) from Motorola. This IC contains 
three basic components: an infrared 
LED, a Triac driver, and a zero crossing 
circuit. The advantage of this package is 
that the infrared LED can be switched 
on at any time and the zero crossing 
circuit will only trigger the Triac driver 
at the zero voltage crossing point of the 
AC cycle.

Typically, the MOC3040 will not 
trigger if the mains voltage is above 15V 
and will wait for the beginning of the 
next cycle before triggering occurs. Note 

HIGH POWER

zero voltage switching works. 1 he Triac turns on and off at the zero-voltage crossing points.

ELECTRONICS Australia, July, 1984

that the MOC3041 has also been 
specified as a suitable driver. The 
difference between the MOC3040 and 
MOC3041 is that the former needs at 
least 30mA LED current to guarantee 
firing while the latter only requires 
15mA. Our circuit caters for the 30mA 
version and thus the MOC3041 is also 
suitable.

A further advantage of IC2 is the 
optical isolation it provides. This allows 
us to design the remaining circuitry to 
operate at fairly low potential while the 
Triac driver operates at active potential.

The extra circuitry required is thus 
quite simple. All we need is a power 
supply and a driver circuit for the LED 
inside the MOC3040. In the case of the 
Heat Controller, the LED driver circuit 
simply consists of a CMOS oscillator 
with an adjustable duty cycle. In the case 
of the Temperature controller, the driver 
circuit consists of a single temperature 
control IC.

Heat Controller
Refer now to the circuit diagram for 

the Heat Controller. It uses just two ICs, 
a Triac, and a handful of other 
components.

Power for the circuit is derived directly 
from the mains. The 0.47^F capacitor 
has an impedance of about 6.8kQ at 
50Hz and this, together with the series 
4700 resistor, limits the current flow to 
33mA (the 4700 resistor also limits the 
surge current at switch on). The resulting 
current limited AC waveform is then 
rectified and regulated by a 15V zener 
diode.

Schmitt trigger (ICla) is used as a 
variable duty cycle oscillator. It operates 
as follows: assuming that the pin 2 
output is initially high, the 1/cF capacitor 
charges via the IMO feedback resistor

(ignore the 1.2M resistor for the time 
being). When the capacitor voltage 
reaches the upper threshold voltage of 
the Schmitt input, the output switches 
low. The 1/xF capacitor now discharges 
via the IMO resistor until its voltage 
reaches the lower threshold of the 
Schmitt input, at which point the output 
switches high again and thus the process 
continues indefinitely.

The 500kO potentiometer connected 
across the supply is used to provide an 
offset current at the input of IC la via the 
1.2MO resistor. If the pot is set to half 
way, an even duty cycle will result. As 
the wiper of the pot is moved towards the 
positive supply rail, the l^F capacitor 
charges faster when the output of IC la is 
high and discharges more slowly when 
the output is low. The result is an output 
waveform with short duration highs and 
long lows.

When the pot wiper is at the full 
positive rail, the output remains low 
since the capacitor voltage cannot reach 
the lower threshold voltage of the 
Schmitt trigger.

Similarly, when the wiper of the pot is 
brought towards the ground side of the 
supply, the result is a short low output 
and a long high output. If the wiper is 
brought fully to ground, the output of 
the Schmitt remains high.

The 500k ft potentiometer therefore 
varies the oscillator duty cycle and 
provides a range between a permanently 
high Schmitt trigger output to a 
permanently low ouput.

The output of the Schmitt trigger 
oscillator is buffered by paralleled 
Schmitt inverters IClb-ICle, which 
together supply the necessary 30mA 
LED current for the MOC3040. An 
external LED connected in series with 
the MOC3040 LED indicates when the 
IC is firing the Triac.

When the Triac driver is activated, 
current flows between the gate and A2 
of the mains switching Triac (SC141D) 
via a 6809 1W resistor. A 1W resistor is 
necessary for its 400V rating, although 
the actual dissipation is less than %W.
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WE ARE 50 YRS OLD THIS 
YEAR & SOME OF YOU 
STILL DON’T KNOW WHAT 
WE STOCK!
SO HERE ARE A FEW 
EXAMPLES:
TEXAS INSTRUMENTS —
T.l. 99/4A\software
T. 8: B. ANSLEY -
Computer connectors
ARLEC -
Plug packs, chargers, drills, 
timers etc.
ELECTROLUBE -
Service aids
FERGUSON -
Transformers
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Soldering tools
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Amplifier valves

EA 8c ETI MAGAZINES, 
AND ALSO A HUGE 
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CASIO PB700 
COMPUTER

Display 20 characters x 4 lines 
— 1 60 x 32 dot matrix graphic 
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DUAL TRACE LATEST MODEL WHY PAY MORE?

CALCULATORS
FX550 35.41
FX82 26.33
FX910 39.95
FX990 49.95
FX450 61.19
PB 100 79.95
FX602P 115.08
FX702P 175.43
FX700 132.65
FX 802P 190.13
FX3600P 52.50

TEXAS INSTRUMENTS
Tl 30-ii 22.00
Tl 35 26.00
Tl 54 48.00
Tl 55 ii 67.00
Tl LCD Prog 76.00
BA ii 55.00
BA 55 76.00

HEWLETT-PACKARD
HP 10 C 119.07
HP 11 C 153.09
HP 12 C 204.12
HP 15 C 204.12
HP 16 C 204.12
HP 41 C 334.69
HP 41 CV 467.78
HP 41 CX 527.31

IFLUKEI
.......................................... ®

NOW IN STOCK

Analog/digital display 
Volts ohms. 10A. mA. 
diode test__________  
Audible continuity

Touch Hold" function 
Autorange/range hold 

3°o basic de accuracy 
2000 + hour battery hie 
3-year warranty 
Multipurpose holster

$189.80



sizes!(plattic with

$42.00‘PROCESS 4’

Depth x Depth

DIGITAL INSTRUMENT CASE

cat DIC 1

VHF & UHF
IC TEST CLIPS

EXTRACTORS
2 sizes

S5.60
S6.70

160 x 95 x 60
215 x 130 x 75
310 x 170 x 85

cat 371 53 x 50 x 26 
cat 372 81 x 50 x 26 
cat 373105 x 50 x 26 
cat 374160 x 50 x 26 
cat 392 80 x 65 x 26 
cat 393118 x 65 x 26 
cat 294160 x 65 x 26

S2.63
S3.50
S5.80

ICE 1
ICE 2

S2.40
S2.40

S10.50 
S14.00 

$21.00
S23.00

Red & Green 
filters 

(2 sizes!)

(grey plastic with 
metal lid).

S8.20
100 X 40 x 17 

cat LP2 

$8.20 ZERO INSERTION 
FORCE SOCKETS!

ZIF16H
ZIF24H

ZIF40H
&LZIF48H22 PIN $12.13

24 PIN $13.20
28 PIN $14.21

TIN PLATED RF 
ENCLOSURES 

DIMENSIONS DIVISIONS

COMPUTER 
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CASE

PLASTIC INSTRUMENT 
CASES

cat 761 
268 x 209 x 89 

$42.00 

cat 762 
268 x 209 x 102 

$43.00

DIGITAL MODULE CASE
Black Plastic, red filter
64.7 x 30 x 43.5 cat DMC1

j J ONLY $4.99LOGIC PRORE CASES
(Internal 

dimensions)
130 x 24 x 17

Suitable for car digital 
instruments.

$7.53
I IC SOCKET ASSEMRLIES

I ; i ■ : H | M Build four own IC sockets direct onto the PCB
’ TW 11 H ■ wl,h ,h9at °old P'*,ed IC »ocket ossemblies.

Freme is removed otter pins ore soldered.
1 HIGH QUALITY# 8 PIN 50 88 20^ 5223

, . „ . * 14 PIN $1.50 24 PIN S2.67
(alto available In tingle strips or wire wrap version). 16 pin St.78 40 PIN $4.46

SLOPING PANEL 
CASES

P.O. Box 148
Fairfield, Vic. 3078 
Australia

WORLD OF 
ELECTRONICS Aust

SCORPION, is a highly 
sophisticated floor 
robot that looks like a 
miniature lunar 
reconnalsance vehicle! 
The Scorpion has a 
sleek 280 x 35Omm 
body.
An optical scanner with 
the ability to recognise 
127 different light levels. 
An on board 6502 
microprocessor, two 
6522 interface chips, 8 
Bumpex microswitches, 
programmable speaker 
and 99 different speeds 
on each wheel in either 
direction.
SCORPION KIT WITH 130 
PAGE MANUAL. RS232C 
interface $599

RHINO XR2 
ROROT

85cm HIGH

PRINTED CIRCUIT 
Msv log BOARD CARD 
en ei I GUIDES

STACKING PLUG ~

(suitable tor leads to 2.5mm-)

4mm 54040L 
SOLDER CONNECT

S0.81
54041 

SCREW CONNECT 
$0.82

SIDE-STACKING — 4mm B4004S
Screw connect

8082
NICKEL PLATED 

SOCKETS

INSULATED 
SOCKETS
4mm BU4400

SO.30
2mm DU2400 

SO.28

2mm BU2100 
SO.24

XTAL
SOCKETS

(In rod, blue, black, yellow, grey, green)

IC SOCKETS WITH
EXTRACTOR!

Also available 
In wire wrap.

14PEK S2.40 20PEK S3.10
16PEK S2.70 24PEK S4.15

(wire wrap version, add 75c each)

Amazing 
capabilities!

Send for details. 
POA

MSH65 SO.63 MSH 80 S0.66
MSH70 SO.63 MSH100S0.75

WITH MOUNTING BUSHES!

SHORTING PLUGS...
.... $0.35

ADDRESSING PLUGS 
.... $0.35

MALE HEADERS
Single row S0.09 per contact Double row S0.09 per contact

(Available from 1-36 contacts!)

WORLD OF ELECTRONICS (AUST) 
16 STORTFORD AVE, IVANHOE WEST 3079 (VIC) 
PHONE (03) 49 4372
ALL MAIL ORDERS TO: 
PO BOX 148, FAIRFIELD 3078 (VIC)
ALL PRICES INC SALES TAX.

MAIL ORDER CHARGES:
$ 5.00-$ 9.99..................... $1.50
$ 10.00-$29.99..................... $4.00
$ 30.00-$59.99..................... $5.00
$ 60.00-$99.99..................... $7.00
$100.00-OVER..................... $8.00



Heat Controllers

Fig. 2: block diagram of the LM3911 
temperature controller IC.

Temperature Controller
The Temperature Controller circuit 

incorporates most of the circuitry of the 
Heat Controller, the main exception 
being the Schmitt trigger oscillator. The 
additional circuitry comprises inverter 
IClf, temperature controller IC3, and a 
few associated components.

IC3 is a National Semiconductor 
temperature controller IC designated the 
LM3911. It supplies an output voltage of 
lOmV/degree Kelvin. Internally, it 
consists of a temperature sensor, an 
operational amplifier and a stable voltage 
reference (see Fig. 2). The internal op 

amp is used as a comparator which 
changes state when the temperature 
reaches a preset point.

The voltage at the input, pin 3, 
determines the temperature at which the 
comparator changes state. If the voltage 
at pin 3 is 2.73V negative with respect to 
pin 4, then the comparator output will be 
low for temperatures above 0°C and 
high for remperatures below this. For 
each lOmV change on pin 3, the 
triggering point for the comparator 
changes by 1°C. For example, 2.98V on 
pin 3 will switch the comparator at 
25°C.

A IkQ potentiometer is used to vary 
the voltage on pin 3 (so that the 
temperature can be set), while the 6.8kfl 
and 10kQ resistors limit the voltage 
swing from about 2.66 to 3.13V. The 
6.8kfi resistor from pin 4 to the 15V 
supply is for current limiting the internal 
voltage reference.

The comparator output is open 
collector and so a lOkQ resistor is 
necessary to pull up the output to the full 
15V rail when pin 2 is high. IClf inverts 

the comparator output to provide the 
correct logic sense while the 2.2MQ 
feedback resistor provides a small 
amount (about 4°C) of hysteresis. This is 
necessary to prevent oscillation at the 
trigger point and means that, in practice, 
the temperature will vary over a 4°C 
range.

The remainder of the circuit functions 
in exactly the same manner as the Heat 
Controller, with the output of IClf 
driving buffers IClb-ICle. These in turn 
drive the MOC3040 optocoupler and the 
SC 141D Triac.

Construction
Assembly is straightforward but take 

care with the mains wiring to ensure 
personal safety. The printed circuit board 
used is the same for both circuits and is 
coded 84ht6 (66 x 54mm). This is 
mounted inside a metal diecast case (65 x 
120 x 40mm), to which is fitted a 
Scotchcal front panel.

Begin by installing the parts on the 
PCB according to the appropriate layout 
diagram. Fit PC stakes to the external 
wiring points and make sure that you 
install the polarised components 
correctly. The Triac is mounted on the
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BIRhEnHEBO ELECTBOniCS
MOST comprehensive range of Altronics Products 

outside of Western Australia.

FT-5OOO Dot Matrix Printer
Low-cost and reliable 
with graphic capability 
Elite, Pica typefaces 
Enhanced with selectable 
62 characters memory capacity 
100 CPS & MUCH MORE
FOR

VERY
LITTLE WAS $550

N” $499.50
VIDEO AMPLIFIERS
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 Altronics Extra Care

VIDEO ENHANCER

SINGLE OUTPUT

TRANSISTOR ASSISTED 
IGNITION WITH 

DWELL EXTENSION

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
K 5825...............................$35.00

INVERSE AND NORMAL OUTPUT
Brdhant new kit from EA super cheap and Super 

wtl'lst our K583° is suitable primarily 
for VCR use this video amplifier is best suited to 
use with computers The EA documentation sup- 
pHed is extremely well written and provides 
details for installation into television sets
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RFINTERFERENCE
NOTE * NOT SUITABLE FOR USE WITH LIVE CHASSIS 

TV SETS

VELOSTAT

K 5850

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.

$14.95 H 0600 $3.50 per sheet

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

Australia February 1983.

Yes, It s bad enough paying S2.00 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 Bulldl

K 4010...............................$35.00

WE COMPUTEA VOU HAVE BEEN WAITING FOA HAS FINALLY AAAIVED 
THE MOST POUJEAFUl, FLEXIBLE AND BUSINESSLIKE MACHINE IN ITS CLASS 

★★★★★★★★THE EXCALIBUR 64 IS HEBE******** 

BIBHEnHEBD ELECTROniCS
TeleCheck

SHOP 71 QUAY WEST ARCADE 
BIRKENHEAD POINT 

PHONE: 81-4077

OPEN 7 DAYS

Your Choque 
Is Welcome

TeleCheck
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Heat Controllers
copper side of the PCB so that it can be 
bolted to the bottom of the case for 
heatsinking.

Fig. 3 shows the Triac mounting 
details. Bend the leads at right angles, 
close to the Triac body, then mount the 
device so that its bottom surface is 
exactly 6mm below the bottom surface 
of the PCB. Do not trim the Triac leads 
at this stage as some adjustment may be 
necessary later on.

Work can now begin on the diecast 
case. Spray the Scotchcal label with a 
clear lacquer, then carefully affix it to 
the front panel. The case can now be 
drilled to accept the various parts using 
the wiring diagram and the Scotchcal 
label as a guide. Deburr all holes before 
mounting the hardware and check that 
the Triac mounting hole is free of metal 
swarf.

The Triac must be isolated from the 
case using two mica washers and an 
insulating bush. Temporarily position 
the PCB on 6mm spacers inside the case 
and check that the Triac body lies flat 
against the bottom of the case. When 

Fig. 3: Triac mounting details. The Triac must 
be fully insulated from the case.

everything is correct, smear both sides of 
the mica washers with heatsink 
compound and bolt the Triac to the case 
using a machine screw and nut (Fig. 3).

It is a good idea to use a multimeter to 
check that the Triac is indeed isolated 

from the case. If the meter registers a 
short circuit, remove the PCB assembly 
and locate the fault before proceeding.

The temperature sensor IC 
(Temperature Controller only) is 
mounted inside a small plastic case 
scrounged from an electronic buzzer. 
The buzzer mechanism and the plastic 
film are both removed and the IC affixed 

Above is a view inside the Heat Controller while below is the wiring diagram.
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Heat Controllers
to the grill inside the case using epoxy 
resin. Mount the IC off centre so that 
pins 1-4 are not accessible from outside 
the case, as these pins can float at mains 
potential.

The remaining four pins are not 

electrically connected and so are quite 
safe.

Note that all internal wiring except for 
the leads to the temperature sensor 
should be run using mains rated cable. 
The four leads to the temperature sensor 

are run using rainbow cable and should 
all be sheathed in plastic tubing.

Take care with the mains wiring and 
make sure that you wire the plug and 
socket correctly. The brown lead goes to 
the active pin, the blue wire to the 
neutral pin, and the green/yellow wire to 
the earth pin. Lead length will depend 
upon the application but, as a guide, we 
used a 750mm length for the plug lead 
and a 250mm length for the socket lead.

Testing
Testing involves little more than 

plugging the unit into a mains outlet and 
applying power. In the case of the Heat 
Controller, the indicating LED should 
flash on and off with a duty cycle 
determined by the setting of the control 
knob. On the Temperature Controller, 
the LED should come on at a certain 
position as the control knob is advanced 
and extinguish when the control is 
turned back a few degrees from this 
position.

Just one final point. While these units 
have been rated for 1200W they can 
handle higher loads provided there is 
adequate heatsinking for the Triac. In 
practice, this means building the unit 
into a larger diecast case and increasing

Cost Estimate
We estimate the cost of parts 
to be $33 for the Heat 
Controller and $37 for the 
Temperature Controller. 
These prices include sales 
tax.Follow this photograph and wiring diagram to build the Temperature Controller.
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the fuse rating. For loads of 2400W, use 
a 190 x 60 x 110mm diecast case and a 
10A fuse. Make sure that all plugs, 
sockets and leads are correctly rated to 
handle the extra load. ~

INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 

INTO A CAREER?
Parts List

1 metal diecast case, 65 x 120 x 
40mm

1 PCB, code 84ht6, 66 x 54mm
1 3-way mains terminal block
1 10A mains line plug
1 10A mains line socket
2 cord clamp grommets
2 3AG PCB fuse clips
1 3AG 8A fuse
4 6mm PCB standoffs
1 earth lug
1 knob
4 rubber feet
1 TO-220 insulating bush
2 TO-220 mica insulating washers
1 1 -metre length 3-core mains 

cord

Semiconductors
1 74C14/40106 hex Schmitt 

trigger
1 MOC3040/3041 optically 

coupled Triac driver
1 SC141D 10A Triac or SC151D 

15A Triac
4 1N4004 1A 400V diodes
1 15V 1W zener diode
1 5mm red LED plus bezel

Capacitors & Resistors
1 220MF/25VW PC electrolytic 

capacitor
1 0.47/zF/250VAC metallised 

dielectric capacitor
1 680(2 1W resistor
1 470(2 1W resistor
1 390(2 1W resistor

Extra parts for Temperature 
Controller
1 Scotchcal label, 65 x 120mm
1 LM 3911 temperature controller 

IC
1 electronic buzzer (see text)
1 2.2M(2 %W resistor
2 10k(2 14 W resistors
2 6.8k(2 '/<W resistors
1 1 k(2 linear potentiometer

Extra parts for Heat Controller
1 Scotchcal label, 65 x 120mm
1 1gF/25VW RBLL or tantalum 

electrolytic capacitor
1 1 M(2 WW resistor
1 1,2M(2 WW resistor
1 5OOk(2 linear potentiometer

Miscellaneous
PC stakes, screws, nuts, 
shakeproof washers, mains 
rated hook-up wire, solder, etc.

Alan Mulraney. Stott's Graduate, in his workshop.

In this fast-changing electronic world people with interest and 
training are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields:

Computers • Industrial Controls • Medicine
Radio Communications • Domestic Radio & Television
Electronics plays an important role in these and many other fields. 

With a Stott’s Home Study Course, training is easy, and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment.

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you'll study at your own
pace, in your own home.

Send the coupon today It may be the smartest move of your life.

_
S Lulls '9
CORRESPONDENCE COLLEGE

The name to trust in correspondence education.

Please send me free, and without obligation, 
full details ot the following courses:

MR. MRS. MISS

(PLEASE PRINT)

AGE_____

ADDRESS

_____________________________ _______ POSTCODE

Stott s undertake that no sales counsellor will visit you

Melbourne, 140 Flinders Street, 3000 Tel 63 6212 
Sydney, 383 George Street. 2000 Tel 29 2445

Brisbane, Suite 3.65 Mary Street. 4000 Tel 221 3972
Adelaide, 85 Pirie Street. 5000 Tel 223 3700

W. Perth, 25 Richardson Street. 6005 Tel 322 5481 
Hobart, 150 Collins Street. 7000 Tel 34 2399

New Zealand, Box No 30990. Lower Hutt Tel 676 592

The Stott’s range of courses
in Electronics is:

Intrato Electronics
Digital Electronics for

Technicians/Servicemen
Microprocessors
AM Radio Receivers 
Radio/TV Servicing 
Colour Television

ALA/ST50A7/EA784
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ROD IRVING ELECTRONICS
425 HIGH ST, NORTHCOTE 3070 VIC PHONE (03) 489 8866

ETI-1523 ELECTRONIC SCALES
In response to reader demand, we've devised
digital readout electronic scales project. Using ~ 
unique technique of having a printed circuit strain

ETI-275 BATHROOM STRIP HEATER 
TIME-OUT
Ever left your bathroom strip heater on all day? Sure 
boost the electricity bill! This simple project 
automatically turns on the heater after allowing you 
enough time for morning ablutions. Jjust pull the 
switch cord when you walk in the bathroom of a 
J2Q£ning_andjhe_grojeçLdogs the rest.

ETI-669 PANGALACTIC EPROM 
ERASER
If you walk into the restaurant at the end of the 
universe and tell the bartender you're confused, he'll 
say "don't panic!, have a pangalactic gargleblas’ter It 
will erase your current existence allowing The Master 
to reprogram you for another time and space' Well 
n^rJlttln™R0M eraser does a similar job for your 
2716 s, 2732s. 2764s ... et aL Parts list attach J

a 
a

Led Head I iahtchaser

PLUGPACK 
REGULATOR

SÄ
(Battery and 

headband extra)

REMOTE INFRARED TV SOUND
CONTROL PH METER

gauge bridge printed on the board, this 
project avoids the necessity of using difficult to get 
strain gauge sensors as well as the necessity of their 
set-up and calibration.

STEREO SYNTHESISER FOR TUNERS AND
"CRs

with probes

PLUG PACK 
REGULATOR

Plugpack Extra31» w oí; ~ 
«

12/240 volt Inverter

advertisements.

relieve the 
TV viewer
brain-killing 

our TV
Sound Control provides 
remote control of volume It 
gives eight steps of control, 
including full off. when total 
silence is called for Give 
yourself a break and relieve 
advertising tedium today

Designed to 
long-suffering 
from painful.

E.A JANUARY "83".

40 WATTS

STSAEO SYNTHESISES

Enjoy the 
sound from

benefits of stereo 
your video cassette *

recorder, TV or AM tuner with
this Stereo Synthesiser. The cir- ’ HZ3 1~~~l 
cult uses just four ICs and is .
aasy to build. i________

EA ELECTRONIC STARTER
FOR
FLUORESCENT 
LAMPS

EA POWER UP

$38.50
EA NOV 1982

ÈA DIGITAL 
READOUT FOR 
SW RECIEVERS

$72.00 
COMPLETE

OCTOBER EA 1982

TIMER DOff« «ABOUT

15 Hb

Want to add digital frequency readout to an AM radio or 
shortwave communications receiver that uses an old 
fashioned analog dial? This unit features a bright four digit 
LED display. 1 kHz resolution, and a 0.2s update time that's 
fast enough to follow the tuning knob.

SPECIFICATIONS

Ranges (full scale): 0 10MHz and 10 30MHz (optional).

Display: Four digit

Resolution: 1kHz with division switch set to divide by one: 
10kHz with division switch set to divide by 10

Sensitivity: Less than 100mV from 500kHz to 30MHz.

Offset frequency: Prototype set to 455kHz. but any offset 
frequency can be programmed.____

$4.95
FA iqa?

Short form
$195

OC - ««x*

Engine Analyser Kit

Wil wima wo ...■
JUNE EA 1982

P & P $10.00

Anywhere 
in Australia

118’

BOGGLE GOGGLES

O»TAl ENGINE «H»ITSS»

^$189.00
■r . 1

Analogue and Digital Storage CRO Kit

A EASY-TO-BUILD 
REEZER ALARM $21

OCIDBEfl EA 1982

Resistive 
load

no load
40

100
140
200
240
300

"over ¿oó HÒW Sô®"64 
EA INVERTER
INCLUDING TRANSFORMER 

300 WATTS

SPECIFICATIONS FOR 300W INVERTER
Nominal Supply Voltage 
Output voltage 
Frequency
Regulation 
Maximum Load 
Current Limiting 
Efficiency

12V DC 
see table 

50Hz ± .005% 
. see table 

3OOVA 
30A (primary)

see table

Output Input Efficiency Battery life
voltage current (%) 40Ah/20h rate
(RMS) (A) (minutes)
210 1 2 0 —
235 4 5 60 240
240 • 11 3 62 80
240 150 69 60
240 20 1 73 50
240 24 0 79 32
235 29 6 82 28

48-50 A’BECKETT ST, MELBOURNE 3000 VIC PHONE (03) 347 9251



ROD IRVING ELECTRONICS
OVERLOAD INDICATOR

S14Q.00

$87.50SUPPLY

$18.90

3V2 DIGIT LED LEVEL METER

$27.00

$89.95

FUNCTION GENERATOR $79.50

$22.50

LARGE SCREEN TV STORAGE SOUNDBENDER$119.00CRO ADAPTER
$29.00

$89.95

New switchmode supply can deliver anywhere from three to 
50V DC and currents of 5A at 35V or lower. Highly efficient
design.
EA May, June 1983

EA's great new Voice Operated Relay can be used 
control a tape recorder, as a VOX circuit for a transmitter, 
to control a slide projector. EA April 82

CAPACITANCE 
METER

Handy pocket size Digital 
Capacitance Meter, runs off a 
9V battery and measure 1 pF to 
19.99uF in just three ranges.
EA March 82

This Function Generator with digital readout produces Sine, 
Triangle and Square waves over a frequency range from 
below 20Hz to above 160kHz with low distortion and good 
envelope stability It has an inbuilt four-digit frequency 
counter for ease and accuracy of frequency setting EA

You have to be in it to win it
Take the chance out of 

winning the Pools as well as 
Lotto, and build the great 
new Pools/Lotto Number 
Selector EA July 81

For a low cost Storage CRO with Synchronised Display, 
Electronic Graticule. One-Shot Triggering and Optional 
Storage of up to four Screen Displays it can't be beaten EA 
February 82

DIGITAL THERMOMETER 
3V2 DIGIT LCD \ tel

ELECTRONIC
METRONOME

L0TT0/P00ES
SELECTOR

Please address tax exempt, school, wholesale, and dealer 
enquiries to: RITRONICS WHOLESALE
1 st floor 425 High St. Northcote 3070 (03) 489 7099 
(03)481 1923 Telex AA 38897

Measure temperatures from 
below freezing point to around 
boiling point EA February 82

Build a Led level Meter with 
simultaneous peak and 
average display plus 60dB 
dynamic range. This kit is 
ideal for any application 
requiring a wide dynamic 
range level display ETI 458 
June 81

50V 5A LABORATORY 
POWER SUPPLY

ROD IRVING ELECTRONICS
425 High St., Northcote, Vic. 48-50 A Beckett St., Melb., Vic. 
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P&P $3.00

EFFECTS 
k UNIT

No need fo. a 
Micro with EA's 
great Eprom 
Programmer 
suitable for 
2716/2758 
Eproms.

With Textool 
Sockets $55.00

EPRÔM prOOraMmer 
$43.00

An “Effects Unit" that can create phasing, flang­
ing, echo, reverb and vibrato effects E.A. 
JUNE ’83

Great new Metronome Circuit 
with low current drain (less than 
one milliamp) drives a 
Loudspeaker and a Led 
Indicator EA January 82

Have great fun creating 
your own recording effects 
with music and voice. The 
Sound Bender can receive 
from Electric Guitar. 
Microphones, etc ETI 
February 82

SOUND TRIGGERED
FLASH $26.50

This easy to build sound or light operated flash trigger has 
many feature. 
Catch those 
spectacular and - , 
humorous 
moments like that ¿fib MW
time your mother- MS' *
in-law slipped on $
the moss covered 
patio and broke Mr * 'MM*'

her neck ETI 568 v :.............. ................... .
October 80

। -- —
Built around positive and negative 3-Terminal Regulators, 
this versatile dual tracking Power Supply can provide 
voltages from ±1.3V to ±22V at currents up to 2A. In 
addition, the Supply features a fixed +5V O.9A output and is 
completely protected against short circuits, overloads and 
thermal runaway. EA March 82

VOICE OPERATED RELAY 
$14.95

Will detect even slight overload conditions and 
is not affected by load impedance or varying 
supply voltages. E.A. JUNE ’83

DUAL TRACKING POWER

LOW OHMS 
METER 
$34.50

How many times have you 
cursed your Multimeter when 
you had to measure a low-value 
resistance. Well alas, with the 
"Low Ohms Meter" you can 
solve those old problems and in 
fact measure resistance from 
100 Ohms down to 0.005 
Ohms ETI 158 November 81 Errors & om

issions excepted

“LE GONG” * "* I

$14.95 ♦ • ♦ • ♦ 
•

The "Le Gong" Doorbell with 
those unmistakable chimes 
generated by the LSI. A must for 
the man who has everything! EA
February 81

LE ÖOMG



Make your VIC-20 tall 
with EA’s Compuvoice
We’ve received many requests for information on 
how to connect the Compuvoice (EA October 
1982) to the VIC 20 computer. This article by a 
reader describes how it is done.
by GARRY BEAVAN* *37 Lavarack St, Ryde, NSW, 2112.

As most VIC owners will realise the 
VIC 20 does not have a parallel 
Centronics port. The VIC does however 
have a general purpose parallel I/O port 
and by using this and a simple machine 
code routine, the Compuvoice can be 
used to its full capabilities.

The VIC 20’s parallel port is referred 
to by Commodore as the “User Port". 
The User Port provides an 8-bit I/O port 
as well as a number of connections to the 
games port. Rather than take up space 
here, a full explaination of the User Port 
can be obtained in the VIC 20
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Programmer’s Manual.

The Machine Code Program
The machine code program (see listing 

1) resides in the cassette buffer, leaving 
the normal memory free for any Basic 
program. The machine code program is 
POKED from Basic into the particular 
addresses in the cassette buffer. The 
memory locations in the cassette buffer 
which do not contain the machine code 
program are used as a stack to store 
phonetic codes before they are sent to 
the Compuvoice.

Interfacing
Interfacing between the VIC 20 and 

the Compuvoice is extremely simple. 
The Compuvoice is connected to the 
VIC via a 0.156 inch 24-pin (12/12) edge 
connector which fits the User Port on 
the VIC 20. This connector is available 
from Connect Electronics Pty Ltd, 22 
Punch St, Artarmon 2064.

Table 1 shows the pin connections 
between the VIC and the Compuvoice. 
These connections can be made using a 
suitable ribbon cable. (See below)

COMPUVOICE VIC 20
DO C
D1 D
D2 E
D3 F
D4 H
D5 J
STB M
A/R L



1 2345678910 11 12

abcdefhjkl
M "

USER I/O PORT

Pin Function Pin Function

1 GND A GND
2 + 5V B CB1
3 RESET C PBO
4 Joystick O D PB1
5 Joystick 1 E PB2
6 Joystick 2 F PB3
7 Light Pen H PB4
8 Cassette switch J PB5
9 Serial In K PB6

10 + 9V L PB7
11 GND M CB2
12 GND N GND

033C LDA #$3F

033E STA $9110

0341 LDA #$7F

0343 STA $9112

0346 LDA #$A2

0348 STA $911C

034B LDX #$00

034D LDA $0336,X

0350 CMP #$FF

0352 BN E $0355

0354 RTS
0355 PHA
0356 LDA $9110

0359 AND #$80

035B BNE $0356

035D PLA
035E STA $9110

0361 INX
0362 JMP $034D

The Basic Program
The Basic program (see listing below) 

is used to install the machine code 
program, “compile” the phonetic words, 
speak these words and display their 
phonetic and numeric codes.

Lines 10, 20, 30, 900, 910,920, are the 
program lines involved with the machine 
code program. These six lines may be 
included in other programs using the 
Compuvoice. The machine code 
program is called with SYS 828.

Memory locations 870-1018 are the 
locations used to “stack” the phonetic 
codes. The first phonetic code is placed 
in location 870, the next code in location 
871, the next in 872 etc. The end of the 
word is signified by placing a value of. 
255 immediately after the last phonetic 
code to tell the machine code program to 
return to Basic.

The program shown in listings 
performs all of the above functions as 
well as a few extras.

After the program is RUN the prompt 

“PHONEME” appears on the screen and 
at this point, the user may give the 
computer a phoneme symbol followed by 
a carriage return. When the phonemes 
have been entered, the user may hear the 
message by typing “SPEAK”. Typing in 
“DISPLAY” will cause the computer to 
display the message in phonetic and 
numerical code, while “START” will 
clear the last message and prepare the 
computer for a new message.

That’s all there is to it. VIC 20 owners 
can have a talking computer! *

10 AD=828
20 READ D:IF D=-999 THEN 100
30 POKE AD,D:AD=AD+1:GOTO 20
100 DIM A(250), A$(250)
110 PRINT"?)" : RESTORE : AD=870
120 FOR B=1 TO 250
130 INPUT"PHONEME";A$
131 IF A$="SPEAK" THEN 200
132 IF A$="DISPLAY" THEN 300
133 IF A$="START" THEN GOTO 110
139 FOR S=1 TO 55:READ T:NEXT
140 FOR X=0 TO 63:READ D$:IF D$ = A$ THEN A$ ( B ) = A$ : A ( B )-X : FL-1
150 NEXT:IF FL=0 THEN PRINT "HAVEN'T GOT THAT":B=B-1 

160 FL=0: RESTORE : NEXT B
200
210
300
900
910
920
1000

FOR Z=1 TO B-1:POKE AD,A(Z)
AD=AD+1: NEXT : POKE AD,255 :AD=870 : SYS 828 :GOTO 130
FOR Z=1 TO B-1:PRINT A$(Z) ; A(Z) : FOR D=1 TO 300 :NEXT: NEXT: 
DATA 169,63,141,16,145,169,127,141,18,145,169,162,141,28, 
DATA 102,3,201,255,208,1,96,72,173,16,145,41,128,208,249,
DATA 16,145,232,76,77,3,2,32,247,17 i,22,1,245,247,215,22 , 

DATA EH3,EH2,EH1,PA0,DT,A2,Al,ZH,AH2,13,12,11,M,N,B,V,CH, 

GOTO 130 
145,162,0,189 
104,141 
171,1,26 ,-999
SH,Z, AW1

1010 DATA OO1*OO,L,K,J,H,G,F,D,S,A,AY,Y1,UH3,AH,P,O,I,U,Y,T,R,E W,AE,AE1

1020 DATA AW2,UH2,UHI,UH,O2,OI,IU,UI,THV,TH,ER,EH,El,AW,PAI,STO
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D PROFESSIONAL - 
1ST MULTIMETER CHOICE 
lALITY AND VALUE

1 8050A $540 $626.40 tax paid

• 4% digit bench portable • 0.03% basic 
accuracy • 10uV, 10nA, 10mohm sensitivity 
• True RMS to 50kHz • dB with 16 reference 
impedances • Relative reference for 
comparing values • Mains/Battery option

8010A $360 $417.60 tax paid

8010A $470f^Otaxpa,6

(similar to 8050A)
• 8010A has 10A range and true RMS • 8012A 
has low ohms (0.001 ohm resolution) • Both 
have conductance • Mains/Battery option

2 802QB $269$3l''/tax pa d
• 3'6 digit • 0.1% basic accuracy • Eight 
functions including conductance
• Continuity beeper

3 8021B $221 ^20 tax paid 

8022B $199^0 tax paid

• 3'/? digit • 0.25% basic accuracy • Diode 
test • Continuity beeper (8021B only)

4 8024B $3461^20 tax paid
• 3% digit • 0.1% basic accuracy
• 11 functions including temperature with 
K type thermocouples • Peak hold on voltage 
and current • Logic detection and continuity 
testing • Audible and visible indicators

5 8026B $276 S20taxPatd
• 3'6 digit • 0.1% basic accuracy • True RMS 
to 10kHz • Conductance to 10,000Mohm
• Diode test and continuity beeper

6 8062A $387 $448.80 tax paid
• 4'6 digit • 0.05% basic accuracy • Similar 
to 8060A without counter and dB • Relative 
reference • True RMS to 30kHz

7 8060A$484e$ X̂40taxPaid
• 4% digit • 0.05% basic accuracy • True 
RMS to 100kHz • Frequency counter to 
200kHz • dB and relative dB • Microprocessor 
self diagnostics • Relative reference for 
comparing values • Direct resistance to 
300Mohm

FLUKE MULTIMETERS 
CARRY A ONE YEAR 
MINIMUM WARRANTY 
AND ARE BACKED BY 
COMPREHENSIVE SPARE 
PARTS AND BACKUP 
SERVICE

ACCESSORIES TO 
INCREASE THE 
VERSATILITY OF YOUR 
FLUKE MULTIMETER
An extremely wide range of accessories is 
available for your Fluke multimeter. These 
include:
• Y8100 - 200A/20A Hall Effect Current Gun 
with 2% accuracy from DC to 200kHz
• 801-600 - 600A current transformer with 3% 
accuracy from 30Hz to 1kHz
• Y8101 - 150A current transformer with 2% 
accuracy from 48Hz to 10kHz
• 80T-H - Touch and Hold probe for hard to 
reach measurements
• 83RF - High frequency probe covering 
100kHz to 100MHz
• 80T-150C - Universal temperature probe 
1°C accuracy from -50°C to +150°C. A wide 
range of temperature probes and 
thermocouple probes is available for 
temperature measurement
• 80K-40 - High Voltage probe measures to 
40kVdc or peak ac
• 80K-6 - High Voltage probe measures to 
6kV or peak ac with 1% accuracy
• Y8105 - Rugged case holds multimeter and 
an assortment of accessories. One of a range 
of cases and pouches to protect your Fluke 
multimeter
All prices are plus sales tax if applicable and subject to change 
without notice.

P banHcard

LOW COST 70 SERIES
WITH ANALOG & DIGITAL
DISPLAY 3 YEAR
8 73 $99 $114.00 tax paid Y
• 3200 count display • 32 segment bar graph
• 18 ranges • Automatic power down
• 10A current range • Autorange • 0.7% basic 
accuracy • 2000 hour battery life

75 $129 ^40 tax paid

All the features of the 73 plus:
• Audible continuity tester • Autorange/ 
Range hold • 0.5% basic accuracy • Low 
mA range

77 $165 ^80 tax paid
All the features of the 75 plus:
• Touch Hold function • 0.3% basic accuracy
• Multipurpose protective holster

SOLD & SERVICED IN AUSTRALIA BY

NEW SOUTH WALES

15 Macdonald Street, 
MORTLAKE
P.O. Box 30. CONCORD
NSW 2137
Tel: (02) 736 2888
Telex AA25887

VICTORIA

12 Maroondah Highway. 
RINGWOOD
P.O. Box 623, RINGWOOD
VIC 3134
Tel: (03) 879 2322
Telex: AA36206 ELM VIC

QUEENSLAND

243 Milton Road.
MILTON
P.O. Box 2360, BRISBANE
QLD 4001
Tel: (07) 369 8688
Telex: AA44062

N.S. W. Ames Agency 699 4524 • George Brown 519 5855, (049) 69 6399 • Bryan Catt 522 4923 • DGE Systems (049) 691625 • Davred 267 1385 
• Macelec (042) 29 1455 • Pauls Merchants 709 2311 • Radio Despatch 2110191* Sheridan Electronics 6996912 • Standard Components 8961755 
N.T. Thew & McCann (089) 84 4999 A.C.T. George Brown (062) 804355 VIC. Radio Parts 329 7888 • Browntronics 419 3986 • G B Telespares 
328 4301 • Elanco 428 4345 • Ellistronics 561 5844 • Stewart Electronic Comps 543 3733 • Sirs Sales (052) 78 1251 QLD. L E Boughen 36 1277 
• Colourview Wholesale 275 3188 • ECQ Electronics 376 5677 • Electronic Shop (075) 32 3632 • W.G Watson (079) 27 1099 • GEC Electrical 
Wholesale (079) 51 3155 • Norlek (077) 79 8600 • Solex (077) 72 2015 • Fred Hoe & Sons (07) 277 4311 S.A. Trio Electrix 51 6718 • Protronics 
212 3111* Lab Service 278 7488 W.A. Atkins Carlyle 321 0101 • Protronics 362 1044 • Dobbie Instruments 2768888 • Cairns Instrument Services 
325 3144 TAS. GHE Electronics (002) 34 2233 & (003) 31 6533

ELMEASCO

Imtrumpntu Pty- Ltd.
SOUTH AUSTRALIA 

99 King William Street. 
UNLEY
P.O. Box 1240, ADELAIDE
SA 5001
Tel: (08) 271 1839
Telex: AA88160

WESTERN AUSTRALIA

20 Barcomb Way. 
GOSNELLS
P.O. Box 95. GOSNELLS
WA 6110
Tel: (09) 398 3362



by BRYAN MAHER

OP AMPS
Explained Part 5

There is a crying need for differential 
amplification in our homes, industry, rock 
concerts, research science and control systems 
to remove unwanted interfering voltages. The 
why and how is our entertainment this month.

It all started (sounds like a fairy tale, 
doesn’t it) some time ago. A number of 
seemingly unrelated happenings slowly 
developed to create a need for 
differential amplifiers. Firstly, the 
beginnings of the hi-fi movement saw 

ELECTRO­
MECHANICAL 
TRANSDUCER 
SOURCE

Fig. 1: circuit design is made much easier if one side of the signal source is grounded. In 
practice, it’s usually not so easy.

Fig. 2: the true situation for a particular industrial millivolt source A-B. In addition, there is 
unavoidable interference generated by outside sources — that’s the way it is in real life.

microphones and record player pick-ups 
having excellent performance 
characteristics appear in the market 
place. A side effect of their improved 
performance was much smaller output 
voltage. The very earliest crystal pick-ups 

put out a massive 2.5 volt signal from 
78rpm records. By contrast, later ceramic 
pick-ups measure their output in 
hundreds of millivolts, while the now 
standard magnetic cartridges measure 
their output in millivolts. To own 
sensitive high gain preamplifiers capable 
of handling these tiny signals became 
everyone’s aim and talking point.

Simultaneously our homes spawned a 
variety of electrical equipment which 
quite successfully generated unwanted 
electromagnetic interference, and 
proceeded to radiate straight into the 
input stages of our sensitive preamplifers.

In the industrial scene as operational 
amplifiers began to establish themselves, 
electro-mechanical transducers were 
being used in greater numbers. Many, 
like resistive strain gauges, spent their 
lives giving forth microvolt or millivolt 
signals. Naturally, sensitive high gain 
preamplifiers were used there too, and 
just as naturally these picked up a 
veritable barrage of industrial 
electromagnetic radiated noise.

To add to the confusion, some 
industrial processes were so devised that 
the small transducer voltage to be 
amplified was not a “voltage to ground” 
as we fondly imagine. Rather it may well 
be that the millivolt signal we want to 
amplify is “up in the air” by a few volts. 
Fig. 1 shows what we would like to have, 
but Fig. 2 shows a real simplified circuit 
typical of the factory situation. The 
signal we want is found between A and 
B, and is only a few millivolts but due to 
the way the industrial machine is built it 
may well be that many volts exist 
between A and ground, and between B 
and ground.

These unwanted volts to ground 
which A and B have in common are 
called the “common mode signal”. The 
wanted millivolt difference between A 
and B is called the “differential mode 
signal”.

If the differential mode signal is simply 
a DC voltage and we only wanted to read 
it on a voltmeter that would be easy, as a
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voltmeter simply connected between A 
and B would do the trick. But if that 
source is some kind of transducer, say an 
electro mechanical vibration sensor, then 
its output would be a rapidly changing 
voltage. Then we would need some form 
of sensitive wideband “floating” 
amplifier for our measurement system.

Ordinary amplifiers have their “low- 
side” connected to ground, as Fig. 3 
illustrates, whether they work from one 
power supply rail or two. To jump in first 
before you have time to object, why 
cannot that earth point on the power 
supply be disconnected from ground and 
then the source A-B in Fig. 2 simply 
connected to C-D in Fig. 3?

Well it’s not as easy as that.
The answer to your question is that 

such an approach has been tried by some 
people but usually with terrible results, 
for a number of reasons.

Firstly, if that amplifier is a feedback 
system like an operational amplifier, it 

may well be unstable if run from 
unearthed power rails. Secondly, if the 
power supply is a voltage regulator, that 
probably will be unstable and oscillate if 
run ungrounded. And if we were to 
survive those two hurdles, we would 
probably find mountains of 50Hz ripple 
(mains hum) on the supply rails and the 
output because of stray capacitive 
coupling between primary and secondary 
windings of the power transformer. 
Worse still — it’s dangerous! People have 
been killed that way.

A new problem
Just when you thought it was safe to 

jump back into circuit design, another 
problem appeared beneath the waves. 
And a nasty one too! It became a popular 
idea for pop groups, rock concerts, stage 
performances and our lounge rooms to 
use two or more pieces of audio 
equipment in the signal path, at two 
different locations, each from separate 

240VAC power points.
But people were disquieted by an 

insidious rise in hum level. The offending 
hum level was, of course, caused by 
50Hz intruding into the low level signals 
from microphone, pickup or tape deck 
due to “earth loops” as illustrated in Fig. 
4.

Earth loops
Two different phenomena contribute 

to “earth loop hum”. First all 50Hz 
mains circuits do radiate some 
electromagnetic signal in the same 
manner as does an RF transmitting 
antenna. Admittedly, much less than the 
RF case but still it occurs. Any closed 
circuit in the vicinity will have a small 
50Hz current induced in it. The loop 
labelled A B C D G H J K A in Fig. 4 
acts as such a “receiver” and if careful 
measurements were made we would find 
a 50Hz current circulating in it.

In tests your author has carried out in 
an electronics workshop, 50Hz current 
induced in a circular loop of cable laid on 
the floor (connected to nothing) was 
measured in milliamps. The current 
induced is proportional to the loop area 
and the strength of the 50Hz field 
present. This induced loop current flows 
in the shield of the shielded cable HG in 
Fig. 4 so causing a small voltage drop 
between H-G. Even the addition of a 
cable PQ does not help much unless it is 
of enormous cross-section like the heavy 
copper bar used for this purpose in some 
special installations. Other equipment 
can also radiate 50Hz signals into such 
earth loops, the worst offenders being 
TV receivers or close TV transmitters 
(50Hz frame signal) or silicon controlled- 
rectifiers (50Hz buzz).

A second cause of 50Hz hum in Fig. 4 
can be leakage from power equipment 
and mains bypass capacitor current 
(including cable capacitance current). 
Flowing in the earth wire from B to the 
switchboard, this current causes a 
voltage drop in earthwire B-A, 
effectively being a small 50Hz signal 
between J and D and hence appearing in 
the output as hum. It is a fact when 
different equipment is plugged into 
different power points in a building their 
earthed metal cases (and hence their 
internal zero lines) are not quite at the 
same potential. True, the differences are 
only millivolts, but those millivolts might 
be substantial compared to our wanted 
signal when added to it.

Danger
One thing we should never do is to 

break the earth wire to any of the 
equipment in order to stop this earth 
loop hum. This is an extremely 
dangerous practice and can (and has) led
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to the electrocution of users of 
microphones, guitars and other gear 

because of leakage from the 240-volt 
supply to the isolated zero line.

The only mains-operated equipment 
which can be safely operated without an 
earth lead is that which is labelled as 
“double-insulated”.

The right way
To satisfy the need to discriminate 

between wanted and unwanted signals, 

we need a special amplifier having two 
input terminals X and Y, connection 
being made directly to the source as Fig. 
5. To be successful, this amplifier should 
only respond to voltages between X and 
Y, while completely ignoring any 
voltages between X and ground or 
between Y and ground. In symbols we 
say:

V(out) = (gain)[V(X) - V(Y)J

Fig. 5: the correct 
way to amplify 
the wanted 
differential mode 
signal while 
ignoring unwanted 
common mode 
signals. The 
differential 
amplifier “sees” 
only the wanted 
voltage X-Y.
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Fig. 6a: basic differential mode gain test circuit.

!

LARGE 
COMMON 
MODE 
VOLTAGE

I_______

Fig. 6b: common mode gain test 
circuit. Tests (a) and (b) 
together determine the common 
mode rejection ratio (CMRR).

That’s what we would like. But can 
our wish be achieved? The answer is: 
“Almost — but not quite”. Naturally the 
next question is “how close can we get to 
the ideal?” In answer we make a 
definition, thus: If [V(X) — V(Y)] is 
called the “Differential Mode Signal” 
and (V(X) — ground] = [V(Y) — 
ground] is called the “Common Mode 
Signal” we make a simple measurement 
upon our special amplifier as in Fig. 6. 
First measure the differential mode gain, 
expected to be a high number, then 
measure the common mode gain which 
we hope will be a small number. Then 
define the common mode rejection ratio, 
or CMRR thus:

Differential Mode Gain 
CMRR = ------------------------- ——

Common Mode Gam

The ideal would be that the 
differential gain is as high as we want 
and the common mode gain is zero, 
making the CMRR infinite. Naturally, 
we don’t ever achieve that, but practical 
amplifiers do achieve CMRR values of 
10,000 to 1,000,000. With such high 
numbers to talk about, it is convenient to 
use the logarithmic decibel unit thus:

(
Differential Gain \ 

Common Mode Gam /

Actual measurements made on a 
particular amplifer are shown in Table 1 
for a sinewave test signal at a low 
frequency 10Hz. Don’t be surprised if 
your pride and joy differential amplifier 
shows a high measured CMRR at low 
frequencies but falls off at higher 
frequencies. Many amplifiers do just this. 
Fig. 7 shows the complete result for the 
amplifier mentioned in Table 1 for the 
frequency range DC to 100kHz.

To see just why CMRR drops off at 
higher frequencies let us look into the 
amplifier’s innermost secrets.

Differential design
The long-tail pair (with which readers 

are now familiar; see last month) is the 
favourite. Notice that just making the 
first stage differential is sufficient as in 
Fig. 8. We can trust the long tail pair 
QI A and B to perform the differencing 
operation because signals V(X) at input 3 
are amplified with an even number of

dB

100n Fig. 7: measured common mode rejection ratio 
(CMRR) of a particular differential amplifier over the 
frequency range DC to 100kHz.

FREQUENCY

—I
1OO KHz
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What’s a bright young lad



ike you doing in the Army?
The simple answer of course, is that he’s busy taking on all the responsibilities that 

come to young men bright and dedicated enough to succeed as Army Officers.
After that it gets a little tricky. Largely because once a young man completes 

his initial 44 weeks training at Officer Cadet School, Portsea, and graduates with a 
commission, his career can take a multitude of directions.

He might for example choose to enter an Infantry Battalion and become a Platoon 
Commander in charge of 30 men. In which case he 11 obviously learn and be involved in 
different things to a man who flies a helicopter and commands a smaller crew. The same 
applies in areas like Armour, Artillery, Signals, Survey, Transport and Intelligence to 
name just a few.

There is, however, common ground on which every Officer stands. Irrespective of 
his rank or career choice.

All Officers are constantly involved in improving their ability to make rational 
decisions, bring out the best in their men and achieve professional results. They’re 
regularly faced with new situations, new problems to solve and challenges that test them 
both mentally and physically. So they can ill-afford to rest on their laurels. Once you 
become an Officer, the learning process never stops. There’s always something to do 
and a better way of doing it.

In short, life as an Army Officer is exhilarating, varied and very satisfying. 
You’re given every opportunity to realize your potential as a leader, and be recognised 
for your achievements.

If you’re aged between 18]/2 and 23 on the first day of the month in which the 
course commences (or up to 25 with a degree or diploma), have your HSC or equivalent 
(at a level acceptable to 
the Army) and would like 
to know more about what 
bright young lads do in 
the Army, contact your 
nearest Army Careers 
Recruiting Centre or fill 
in the supplied coupon.

There are two 
courses per year: 
Applications close 
mid-March for a 
July entry and early 
August for a January 
entry.
Authorised 11) Din*ctor-(k*lM*nil Reemiting. Ih'iMitmriitttflMrntv.

For more information post coupon to GPO Box XYZ 
in your Capital city. Sydney 2195555. Parramatta 635 1511. 
Newcastle 25476, Wollongong 286492. Alburv 552248 
Lismore 21 6111, Canberra 822333. Melbourne 6979755 
Geelong 21 1588. Bendigo 438008. Ballarat 31 1240. 
Brisbane 2262626. Townsville 724566. Adelaide 212 1455 
1 erth 3256222, Hobart 347077. Launceston 31 KX^

Name________________ _

Add ress_________________

------------ —Postcode__________ Phone__
Birthdate---------------------Educ. Std.._________________

Army Officer. A leading profession
All enquiries treated in confidence. o< s r, i
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phase changes to the output while signals 
V(Y) at input 2 are amplified with an odd 
number of phase changes.

So V(out) = (+l)(gain)[V(X)] + 
(- l)(gain)[V(Y)]

Then provided the gains of QI A and 
QIB are identical:

V(out) = |V(X) - V(Y)](gain)
Somewhat separate from the above 

differencing operation is the 
achievement of good common mode 
rejection. Equality of gains of QI A and 
Q1B looks at first glance to be sufficient 
for high CMRR, as equal input signals 
ought to produce zero output.

That perfect state of affairs is almost 
achieved, but not quite, for a few 
reasons:

1. The gains of Q1A and Q1B to the 
output are not precisely equal as no two 
transistors are identical.

2. The pathway from input 3 to 
output involves Q1B as a common 
emitter amplifier with signal into base. 
(We recall that A is a virtual earth point). 
But the pathway from input 2 to output 
looks a bit like QI A as an emitter 
follower driving QIB as a common base 
stage with signal into emitter.

3. Application of a reasonably large 
common-mode voltage to both inputs 2 
and 3 lifts both transistors QI A and B 
and the virtual earth A up to a different 
voltage level, slightly changing the 
“constant” tail current through Q2. This 
change in current does produce some 
output at QI B’s collector when ideally it 
should not. Thus we see a condition for 
high CMRR: that the tail current 
through Q2 be constant.

This means that Q2 should represent 
an almost infinite resistance.

Differential op amps
Many of the integrated amplifiers 

available in the marketplace are based on 
the simplification shown in Fig. 8 and 
are capable of excellent differential 
results. The standard simple differential 
operational amplifier Fig. 9 shows the 
general idea, while Fig. 10 uses the 
LM 108AH as an example with a gain of 
100. Here we make good use of the 108’s 
properties of balance, low input current 
and low supply rail current. Your author 
(bless him) uses Fig. 10 operating from a 
pair of 9V batteries type 216 changed 
yearly. Sometimes he forgets to switch 
off the battery supply but it makes little 
difference as measured battery current is 
480 microamps.

Though Figs. 9 and 10 work very 
nicely they do have a couple of little 
drawbacks. Firstly the input impedance 
is low, as it is with all simple operational 
amplifiers. Secondly, the impedances of 
the two inputs are different, as the 
resistors and virtual earth are 
unbalanced. Notice that the virtual earth 
effect is now different; that theory 
predicts a very low voltage and an 
apparent low impedance between pins 2 
and 3 of the integrated amplifier, rather 
than to ground. Because there is no 
feedback to pin 3 (and the impedance 
into the integrated amplifier itself is 
fairly high) we must view RiB and RfB as 
a simple voltage divider in Figs. 9 and 10. 
However, RiA and RfA are not a 
voltage divider because RfA is a 
feedback path. Feedback forces the 
voltage at pin 2 to be about the same as 
the voltage at pin 3, the latter being set 
by the voltage divider effect thus: 
V(pin 3) = Vjn + |RfB/(RiB + RfB)]

The negative feedback forces the 
system to make V(pin 2) very nearly 
equal to V(pin 3).
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Fiq. 12: high stability, high input impedance instrumentation amplifier. Z(in) = 10MQ, Z(out) - W, Gain - 
10, CMRR > 80dB, bandwidth DC - 30kHz. Note that all supply pins (7 and 4) should be bypassed using a 
0.1/xF ceramic capacitor.

Instrumentation amplifier
High and equal input impedances 

would be nice. This can be achieved by 
an extension of the foregoing circuits, 
adding two voltage followers at the front. 
The complete circuit, Fig. 11, is known 
as an instrumentation amplifier because 
it finds application in professional 
equipment and electronic measuring 
instruments. You can implement Fig. 11 
using LM310H for the voltage followers

+ 12V

and LM308AH for the gain stage 
following. Making RiA = RiB and then 
RfA = RfB the output voltage will be:

V(out) = RfA [(Vin + ) — (Vin — )]
The input impedance will be 1 

megohm and the output impedance 
about 1 ohm.

For higher still performance you could 
build Fig. 12, a professional quality 
instrumentation amplifier DC coupled, 
having a high value CMRR, and 

bandwidth DC to 30kHz. The gain is set 
by (Rf/Ri) and a value of 10 was chosen 
in this case; higher or lower values could 
be used. Ri ought not be less than 1000 
ohmk as Ri is a load on the preceding 
LH0022. Rf may be anything up to 1 
megohm. Use RiA = RiB and also RfA 
= RfB. Cx should be made equal to 
33(Rf)/(Ri) picofarads. The LH0022 
integrated amplifiers are FET input, and 
are connected as unity gain voltage 
followers. Others such as the AD545 
would also be suitable. They provide gain 
= +1 with high input impedance. The 
10MQ resistors give the return path to 
ground. The 5kQ 10-turn potentiometer 
marked DCL is for precision DC level 
adjustment. It is set for zero output 
when both inputs are grounded as in Fig. 
13(c).

The lOkQ 10-turn potentiometer 
marked CMRR is for adjustment of RfB 
to ensure that the gains from the two 
inputs to the output are identical, for 
best possible CMRR. It is set for 
minimum output signal when a low 
frequency sine wave signal of about IV 
is applied to both inputs simultaneously 
as in Fig. 13(d). With careful 
symmetrical construction a CMRR of 
80dB to 1 lOdB at 50Hz can be realised. 
The higher this value the more difficult 
its measurement and adjustment.

Although the circuit does have very 
good symmetry and is not very sensitive 
to changes in its rail voltages, for lowest 
possible DC drift use well regulated plus 
and minus 12 volt supplies. Bypassing of 
both rails is essential, using lO^F solid 
tantalum capacitors and 0.1 gF ceramic 
capacitors to bypass every pin 7 and 
every pin 4 to the zero line. The ideal 
construction method is a double-sided 
printed board with the circuit on front 
and power rails and earth plane on back 
(top). Table 2 shows the measured results 
on the circuit of Fig. 12.

High frequencies
The amplifiers discussed have no 

trouble working over the audio

Fiq 13a b- the left hand axes of Fig. 13a represent complex gain from the numbers should be equal. Unequal delay angles are not serious for low
non-invertinq (+) input to the output, while the right hand axes refer to the frequencies at (a) but large discrepancy at (b) means unequal complex gam
gain from the inverting (—) input to the output. For best CMRR, both complex and hence degraded CMRR at high frequencies.
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frequency range, but maintaining a high 
CMRR is more difficult at higher 
frequencies. The symmetry of circuit and 
construction, so conducive to high 
common-mode rejection, is easy for low 
frequencies at which stray capacitance 
has no effect. But when CMRR is 
measured at higher frequencies, the 
reactive nature of all circuit components 
becomes evident. As well as equalizing 
the gain from each input to output, we 
must also equalize the time delay (phase 
or angle delay) in each path.

That’s not so easy!
You can say that gain of any amplifier 

is always a complex number (we all 
remember complex numbers — don’t 
we?). The real part of this complex 
number represents the DC gain and the 
imaginary part represents the phase 
delay as in Fig. 13(a) and (b). At very low 
frequencies the delay is so small that the 
gain seems to be simply a real number 
but at higher frequencies the complex 

nature becomes apparent.
Equalizing gain for maximum CMRR 

now means equating two complex 
numbers, and that is done by first 
making the real parts equal then 
separately making the imaginary parts 
equal.

How shall we implement all that 
esoteric mathematics? “With some 
difficulty” is a fair answer. In truth, in 
Fig. 12 we equalized the real parts using 
the CMRR potentiometer, leaving the 
imaginary parts untouched at whatever 
value stray circuit capacitance dictates. 
To equate phase delays usually means 
adding a trimming capacitor somewhere, 
a delicate task indeed! This is actually 
done in some professional amplifiers.

An alternative philosophy, adopted in 
Fig. 12, is to design for best symmetry 
and lowest economical phase delay. 
Symmetry of construction and circuit 
tends to equalize stray capacitance, and 
using identical semiconductor 

components helps to equalize Miller 
capacitance. For example, we wouldn’t 
dream of using two different type 
integrated circuits for the voltage 
followers (LH0022) in Fig. 12.

Economy rears its ugly head in that 
integrated circuits of wider bandwidth 
(smaller Miller capacitance) would be 
harder on the pocket. Those specified are 
good value. Correct adjustment of only 
the real part of gain gives measured 
CMRR = 80 to lOOdB out to 10kHz or 
more. Adjustments to Fig. 12 are easy as 
per Fig. 13(c) and (d).

Applications
Now that we feel quite at home with 

differential amplifiers, how shall we put 
their properties to good use? Easily! We 
just use two coaxial cables, one for each 
input and connect our pride and joy 
amplifier directly to the source, as in Fig. 
14. The two coaxial cables should be run 
close together or lightly twisted, simply

THE CONTENTS:
Audio, Video Projects
Video Amplifier for Computers and 
VCRs; Video Enhancer; Vocal 
Canceller: Stereo Simulator for 
Tuners and VCRs; Guitar Booster for 
Stereo Amplifiers.
Power Supplies & Test Equipment 
Battery Saver for Personal Portables; 
Dual Tracking ± 22V Power Supply;
3'/s-Digit LCD Capacitance Meter; In- 
Circuit Transistor Tester.
Automotive Projects
Transistor-Assisted Ignition System; 
Breath Tester Checks Blood Alcohol 
Level; Low Fuel Warning Indicator; 
Speed Sentry for Cars; Audible Turn 
Signal Indicator.

Mains Power Control Projects
Musicolour; Photographic Timer; 
Driveway Sentry; Touch-Lamp 
Dimmer.

Miscellaneous
Nail Finder; Portable 3’,4-Digit Heart
Rate Monitor; 10 Year EA Project 
Index

Projects & Circuits Number 3 is 
available from Electronics Australia, 
57 Regent Street, Chippendale, 
Sydney 2008. PRICE $4.50, OR by 
Mail Order: Send Money Order or 
Cheque to Electronics Australia, PO 
Box 163, Chippendale, NSW 2008.
PRICE $5.40.
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Fig. 13d: the CMRR potentiometer is adjusted for minimum output with a 1V low- 
frequency signal applied to both inputs.

Fig. 13c: the DC level (DCL) potentiometer is adjusted to give zero 
DC output with both inputs to the differential amplifier shorted and 
grounded.

so that any interference picked up will 
tend to cancel by being the same in each.

Alternatively one two-core shielded 
cable can be used as in Fig. 15. When 
using the latter, choose stiff cable with 
tightly woven heavy copper shielding 
braid for best effect.

Notice that in Fig. 15 each part of the 
installation is properly earthed, but no 
earth loop problems arise as nowhere are 
the two zero lines joined.

Cables
Many twin-shielded cables available 

are unsatisfactory as their shield is too 
lightly woven and full of holes, allowing 
interference pickup. Some very flexible 
guitar cables similarly offend.

To provide a good two-core cable 
purchase some large diameter good 
quality coaxial cable like RG8U or 
RG11U and pull the single inner 
conductor and polythene dielectric out, 
and replace with two smaller coaxial 
cables. The polythene dielectric will slip 
out of many large coax cables without 
much trouble, but avoid foam dielectrics. 
Practice on some short pieces first.

You will need a vyce or similar anchor 
and some draw wire. Replace with two 
small coaxials, such as RG174U, 
attached to the draw wire by their braid, 
not their inner core.

Do not use PVC hookup wire for the 
two cores as their loose fit and polyvinyl 
surface will generate triboelectric

Fig. 14: wiring up the inputs. The two coaxial 
cables should follow the same path to the voltage 
source and the shield earthed at one point, 

interference voltages through movement 
(friction).

POWER POWER

Fig. 15: how to avoid an earth loop when using a preamplifier/mixer that is powered separately from the differential amplifier. Note that the earth (zero) line 
does not form a closed loop, thereby avoiding mains interference problems.
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BARGAINS...BARGAINS...BARGAINS...BARGAINS
UNIVERSAL
TEST LEAD KITS

□ DOUBLE POWER POINT T11302

P10190 Lead Set...$3.95
DON'T FORGET ^0 CHECK 

OUR STORE SPECIALS

1-9 10+ P18030
$6.95 $5.95

UNIVERSAL 
SOLDERING 
IRON STAND

MN3001
(SCOOP PURCHASE FOR OUR KITS)

NORMALLY $19.95

THIS MONTH
BUCKET BRIGADE ICS 
SAVE, SAVE, SAVE, 
EX1 IC EXTRACTOR

1-9 10+
$12.95 $10.95

DON'T DAMAGE YOUR IC'S WHEN YOU 
HAVE TO PULL THEM OUT. Vg

$1.20
10+

.95
2K OHM MULTIMETER
11 RANGES POCKET SIZE

SPECIFICATIONS 
11 RANGES
DC VOLTAGE: 0-10-50-250-1000 volts

2000 ohms/volt
AC VOLTAGE: 0-10-50-250-1000 volts 

2000 ohms/volt
DECIBELS: -10 TO +22dB in four ranges 
OHMETER: 0-10 k/ohms, 0-1 megaohms 
DC CURRENT: 1-100mA
NORMALLY $14.95
THIS MONTH $7.95

WE WILL GIVE YOU 
THE BEST DEAL ON 

COMMODORE COMPUTERS 
PLEASE RING BERNEICE 

FOR THE BEST PRICE 
POSSIBLE ON 
(03) 489-8866

ELECTRET MIC INSERTS 
WITH PINS FOR EASY 
BOARD INSERTION

DON'T PAY TOO MUCH 
BREADBOARD SPECIALS

1-9 
$1.25

10-99 
$1.10

CAT. 
No.

No. 
HOLES

COMP. 
PRICE

OUR
PRICE

P11000 100 2.95 $1.50
P11005 640 8.95 $5.95
P11009 840 14.85 $10.95
P11012 1680 27.95 $19.95
P11015 2420 45.00 $29.95

?

WITH BOXBARE 
DRIVE 

$329.00 
$359.00

MITSUBISHI 
M4851 500K BYTE 
M4853 1M BYTE 
M4854 1.6M BYTE

HALF HEIGHT 
5 DRIVE SPECIALISTS

1OO+ 
$1.00

$369.00
$399.00

I 1-9 10+
$4.95 $3.95

DATA BOOKS, DATA BOOKS 
YOU WILL NEED THESE FOR SCHOOL

FAIRCHILD CMOS 
NATIONAL LOGIC TTL 
NATIONAL LINEAR I 
NATIONAL LINEAR II 
NATIONAL CMOS
NATIONAL LINEAR APPLICATIONS

CHASIS PUNCH SET
(WE KNOCK A HOLE IN THE 
OPPOSITION'S PRICES
ON THIS ONE) $16.95

$9.95 
$9.95
$9.50
$9.50
$9.50

$14.50

71 JOYSTICKS £

(AS USED IN YOUR STANDARD COIN OPER­
ATED MACHINE'S. THESE SHOULD GIVE 
YEARS' OF SERVICE AS USED BY THE PRO­

FESSIONAL OPERATORS.)
1-9

2 WAY (2 MICROSWITCHES) 21 -50
4 WAY (4 MICROSWITCHES) 23-50
DIP SWITCHES 4 WAYS1 00

8 WAYS1 50
AA NICADS 1-9 10-99' 100+

1-75 1-60 1-50
NORMALLY $2.50 EACH

10+ 
18-50 
19-50

BUTTON CELLS
FREE CHART ON WHAT THEY FIT. CHARGE 
YOUR FRIENDS $4.00 TO FIT THEM INCLUD­
ING THE BATTERY FOR FIVE MINUTES WORK.

SG13/G13
SG12/12
SG10/G10
SG3/G3 
AG13/LR44 
AG12/LR43

1-9 
1.50 
1.20 
1.20 
1.20 
1.00

.75

10+ 
1.00

.80 

.80 
.80 
.75 
.60

HI WATT BATTERIES
WE JUST LANDED A TONNE OF THESE LITTLE 
'HEART' STARTERS TO CHEAP THAT YOU 

CAN THROW THEM AWAY AFTER USING THEM 
ONCE IF YOU WANT TO.

AA
C
D

9V

1-9
15c
20c 
25c 
40c

SOLDER CENTRONICS PLUGS
(UNREAL PRICE. BUT 
ABSOLUTE TOP QUALITY)

10+
10c
15d
20c
30c

1-9
$6.95 

NORMALLY

100 +
$4.95 

OPPOSITION

10-99 
$5.95 

$14.95. (OUR ________
CHARGE UP TO $19.95. ARE YOU PAYING
TOO MUCH FOR OTHER PRODUCTS FROM 
THEM AS WELL.)

B51
B52
B91
B92

MP 5" STANDARD DRIVES

BARGAIN HUNTERS CORNER
(GET YOUR BIG GAME HERE) 

THE STING DISK FOR MICROBEE"" 50 only in 
stock WAS $395.00 NOW $195.00 GET IN 

QUICK.
5 CP-80 RIBBONS FOR $69.00 

(HOW DO WE DO IT?)
$349.00 
$439 00

$379.00
$459.00

ALL DRIVE PRICES INCLUDE SALES TAX
NEON TEST SCREWDRIVER
WE HAVE ZAPPED THE PRICE TO 75 CENTS

QUARTZ CRYSTAL CLOCK 
MOVEMENT
- 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
- ± 15 second/month accuracy
- 56mm square. 15mm deep.
Complete with data sheet, instructions and wall hanger 
bracket.
Cat. XC-0100

OUR NEW RANGE OF OSCILLOSCOPES

is in stock

15 MHz AC-DC PORTABLE $695.00 Including Tax 
20MHz Dual Track $495.00 Including Tax 
45MHz Dual Track $995.00 Including Tax 
Probes are extra at $29.50 each

BUY IN LOTS OF 10 AND SAVE 
PIC A PAK SPECIALS

$14.95
T03 HEATSINK

1-9 10-99 
$1.00 90C

100* 
75c

ROD IRVING ELECTRONICS
425 High St., Northcote. Vic. 48-50 A’Beckett St., Melb., Vic.
Phone (03) 489 8866, (03) 489 8131. Mail Order Hotline (03) 481 1436
Mail orders to P.O. Box 235 Northcote 3070 Vic.

10 2SJ49 for
10 2SK134 for
10 2N3055 for
10BUX80 for
10 BD139 for
10 BD140 for

$49.00 
$49.00
$7.50 

$39.00
$3.90 
$3.90

10 RED LEDS 5mm .90
10 GREEN LEDS $1.40

10 74C926 for
10 2732 for
10 2764 for
10 74LS245
10 4164 for
10 7400 for

$59.00 
$49.00
$79.00
$12.00
$69.00 
$2.90

10 H1044 DELUXE 
METAL CASES for $49.5C

LINE FILTERS 3 AMP 240 VAC 
$11.95

JUST ARRIVED
NEW DIGITAL MULTIMETER

PUSH 
BUTTON 

CONTROLS 
BUT UNDER 

$60.00

WOW!!!
10 AMP 

1-9 10 + 
59-95 52 50

Minimum P&P $3.00. Errors & omissions'excepted.
Please address tax exempt, school, wholesale and dealer enquiries

RITRONICS WHOLESALE
1 st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923
_______________ Telex A A 38897



TTY Interface ETI 672
Get a cheap printout buy up an old teleprinter 
and connect it via this kit to your MICROBEE. 
Software listing included.

$99.50 NOV 83

Serial to Parallel Convertor
ETI 675
Don’t pay 100's of dollars extra for a serial 
printer. If your parallel port is being used for 
more important things use your serial port to 
drive a parallel printer with this kit. Can be 
used on other computers too. A steal at this 
price.

Multiprom Interface ETI 673
Run out of ROM room for your Bee. Get this 
Multiprom interface and increase it by 44K. 
Don't be constantly pulling out one set of 
ROMS and adding another. Do it once with 
this kit. Turn your Microbee into a dedicated 
machine. Imagine the amount of software you 
can get into 44K. Naturally this kit is fully 
socketed. Full documentation including 
cassette monitor.

$34.5 FEB 84

RS232 Interface ETI 676
Fix up the RS232 port so it conforms to 
standard. Implements the negative going 
portion of the signal for easier connection of 
peripherals. Quick, Cheap and Easy.

MICROBEE SOFTWARE FROM MYTEX 
PROGRAM 

Asteroid Plus 
Backgammon 
Basic Tutorial 
BeeZ80 
Chopper 
Composer Bee 
DeBug 
Defender 
Emu Joust 
Kilopede and Ghost Muncher 
King Kong 
Logo Bee 
Machine Code Tutorial 
Meteor Rescue 
MusicB 
Tape Doctor 
Touch Type Tutorial 
TRSBee 
Wordprocessing Cassette 
Wordprocessing Chip

EPROM Programmer ETI 668
Want to change some of your monitor 
routines. How about sharing your own name 
in the sign on message. This EPROM 
PROGRAMMER will give you hours of fun. 
You can put your programs straight into ROM 
so you don't have to load them in works for 
2716, 2732, 2532 and 2764's. Everything 
provided to start you burning in 2716's 
straight away.

$30.0 MARCH 84

ROM Reader ETI 678
A quick and easy kit to build. 10 minutes work 
gets you reading ROM's easily, save loading 
cassettes. Ideal companion for the Eprom 
programmer.

$20.00 (box not included)
Radioteletype Decoder
ETI 733 APRIL 83

Hook up your Microbee to an SSB receiver 
and get up to date news and weather. Fiddle 
with the dial and listen in around the world. 
Displays direct on the screen. Kit includes all 
connections.

$49. DEC 83

Proportional Joystick ETI 674
Gives excellent control for screen movement. 
Ideal for Graphics.

$15.00 OCT 83
Parallel Printer Interface 
ETI 671

Fixes that short strobe. Allows you to hook 
up your Microbee to a centronics printer.

Errors & omissions
excepted. .r

Software from our Computer Division C-TECH
Th °°/o Off 
Thls Month.

DREAMCARDS
PRICE PROGRAM PRICE Super Dogfight ^>>
$22.50 Poker/Casino $14.95 Super Ghdder
$17.50 Squirm/Toad $14.95 Grave Robbers
$20.00 Adventure Pak: Hyperdrive/Caverns $19.95 Annihilator 64
$20.00 Millipedes/Maze $14.95 Abracalc Disk
$20.00 Decide/Hiroller $14.95 Abracalc Cassette
$20.00 Penetrator $19.95 Home Manager Disk
$17.50 Merlin $24.95 Home Manager Cassette
$22.50 Mine Drop $14.95 Monkey Math 64
$17.50 Psychotec $14.95 Bug Blast 64
$20.00 Killer Bees (32K only) $14.95 Spelling Time
$20.00 Disassembler $14.95 Geography Time
$22.50 Cheapie $14.95 Maths Time
$25.00 
$17.50 
$20.00 
$17.50

Physics Pac 1 $34.95 Reading Time 
Typing Tutor 
Master File 64
Glaxions 64

$20.00 OZI SOFT SOFTWARE COMMODORE 64 Munchman 64
$30.00 PROGRAM PRICE Adventure Pak 64
$35.00 Super Skramble $24.95 Metamorphosis 64
$39.00 Snakman 64 $29.95 Kongo Kong 64

,^<<*524.95 
$24.95 
$19.95 
$24.95 
$49.95 
$45.95 
$39.95 
$34.95 
$29.95 
$19.95 
$16.95 
$19.95 
$19.95 
$19.95 
$19.95 

$39.95 (disk) 
$19.95 
$19.95 
$24.95 
$19.95 
$24.95

ROD IRVING ELECTRONICS
425 High St., Northcote, Vic. 48-50 A Beckett St., Melb., Vic.
Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P&P $3.00.

Please address tax exempt, school, wholesale, and dealer 
enquiries to: RITRONICS WHOLESALE
1 st floor 425 High St. Northcote 3070 (03) 489 7099 
(03)481 1923 Telex AA 38897



New Products...
Product reviews, releases & services

Computing multimeter 
from Solartron

Tech-Sales Pty Ltd have announced 
the launch of the Solartron 7151 
computing multimeter that combines the 
calculating power of the microprocessor 
with the superb measuring capabilities of 
a 6/2-digit multimeter. The Solartron 
7151 incorporates two features that have 
never appeared in any other DMM on 
the market — an analog output complete 
with zoom and comprehensive power fail 
recovery.

The versatile analog output turns any 
oscilloscope into a graphic display 
complete with an infinitely. controlled 
zoom. Analog zoom now allows data 
stored in the Solartron 715Ts 500 

reading history file to be examined 
visually, in detail. Power fail recovery 
allows the Solartron 7151 to resume its 
programmed tasks, which can be a 
combination of up to nine user selected 
programs including clock controlled 
measurements, when power is restored 
following a mains failure.

The 7151 offers a comprehensive 
measuring facility; DC volts from 0.1 ^iV 
to 1000 volts, AC volts from IgV to 750 
volts, DC and AC current up to 2 amps, 
resistance from 1 milliohm up to 20M 
ohms, temperature from -200°C to 
+ 600°C and DC measuring accuracy of 
0.002%.

For further information contact Tech- 
Sales Pty Ltd, 12 Maroondah Highway, 
Ringwood, Vic 3134. Telephone: 
(03) 879 2266.

VHF mobile radio 
from Robert Bosch

Robert Bosch (Aust) Pty Ltd 
announce the availability of a new 
mobile radio that can be used as either a 
mobile or base station unit. The unit is 
ruggedly constructed and is dust and 
splash proof. Designated the KF 84/164 
series, they are ideally suited for use by 
police, fire brigade, emergency services, 
industry, commerce, and public 
transport authorities.

The new radios are intended for 
simplex and semi-duplex operations, and 
are suitable for data transmissions in

Wavetek FFT spectrum 
analyser has memory

Wavetek Rockland Scientific, Inc, has 
announced the introduction of their 
Model 5810A real-time spectrum 
analyzer, which incorporates extensive 
built-in data reduction to simplify the 
solution of typical measurement 
problems in vibration, acoustics, and 
electronics. The 400 line single channel 
analyzer also processes and displays new 
data at a high rate of 17 spectra per 
second, even while averaging as many as 
five spectra simultaneously (4 zoom and 
one baseband). Using a real-time 
bandwidth of 7.2kHz, the Model 5810A 
covers frequencies from .0025Hz to 
100kHz.

A built-in non volatile memory can 
store 200 spectra together with all 
information for later reconstruction of 
test conditions, including set-up 
calibration, date, and time. Automatic

New headphones 
from Sennheiser

With about 3 million units used 
and sold the now legendary HD 414 
is claimed to have become the most 
successful hifi stereo headphone in 
the world. Sennheiser now 
introduces the successor of the HD 
414 which has been designated HD 
414 SL. These are of new design 
which is more comfortable.

Sennheiser can now offer a two- 
year warranty on all products. This 
warranty applies to any Sennheiser 
products bought after 1 January 
1984. This warranty is offered on 
the strength■ of a purchase 
document, even if the actual 
warranty slip only specifies one 
year.
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VHF low band (KF 84) or VHF band 
(KF 164). All units are available with 
built-in five tone selective call 
encoder/decoder for individual, group 
call and emergency call configurations. 
The tone calling unit can be programmed 
so that either ZVEI or CCIR tone 
groups are available. A field 
programmable CTCSS encoder/decoder 
is fitted to all units.

Plug-in modules enable easy 
maintenance and service. Public address 
facilities are a standard feature.

For further information, contact 
David W. Richards, Weston 
Communications Group Pty Ltd, 31 
Coventry Street, South Melbourne, Vic 
3205. Telephone: (03) 690 7233.

storage at preset time intervals allows 
unattended logging of long term events 
such as drift or machine coastdown, or of 
short term data collection for stack plots.

Built-in data reduction routines permit 
data analysis in any of 11 different 
formats. These include stack plots of 
spectra at time of RPM increments, plots 
with the highest peak amplitudes and 
frequencies listed, time histories of four 
selected frequencies or orders of machine 
rotation, polar plots of phase vs 
amplitude for balancing, and optional 1/3 
octave and full octave conversions of live 
and stored spectra.

Portable with on-line data storage, the 
Model 5810A is designed for use on-site. 
It also provides high sensitivity and wide 
coverage for laboratory testing. Simple 
set up, using any of three stored panels 
and 12 stored measurement cursor 
positions, insures repeatability in 
production or other high volume usage. 
In addition, the Model 5810A is GPIB 
compatible for fully automatic data 
collection and testing.

Computational capabilities of the 
analyzer include single or double 
integration in time or frequency 
domains, PSD calculation, RMS overall 
or in spectrum regions, and consistent 
calibration in English or metric units.

Further information can be obtained 
from the distributor, Scientific Devices 
Australia Pty Ltd, 2 Jacks Rd, Oakleigh, 
3167. Phone (03) 579 3622.

New power switching 
device from Motorola

Motorola has introduced a new power 
switching semiconductor with the high 
input impedance of a MOSFET and the 
low internal voltage drop of a bipolar 
transistor. Called a GEMFET, the new 
device is intended for use in medium 
current, high voltage, low frequency 

power control applications.
Although structurally similar to a 

double diffused power MOSFET, the 
GEMFET’s main advantage is its much 
lower internal resistance in the on state. 
Resistance is quoted as approximately 
ten times lower than a comparable 
MOSFET.

Compared with a bipolar transistor, 
the GEMFET’s lower gate drive current 
requirements also mean a simpler, more 

efficient gate drive circuit, according to 
Motorola.

The new devices are currently 
available in four 20A versions with Vdss 
of 450 and 500V in metal TO-204AA 
(formerly TO-3) packages and plastic 
TO-220AB packages.

For further information contact 
Motorola Semi Conductor Products, 250 
Pacific Highway, Crows Nest, NSW 
2065.
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The short circuit to heaps of 
valuable information.

P. 60. SIMPLE PSU. ------

P. 36. EXPANDING THE VIC 20.------  
The 2532 EPROM Programmer.

P. 30. AUDIO SIGNAL GENERATOR- 
Sine, triangular and square 
wave signals.

P. 23. LOGICAL SIGNAL _______  
GENERATOR.

P. 52. INTRODUCTION TO DIGITAL 
ELECTRONICS.

RONICS

. —■ I
LOGIC DBSKM CARD H93

P. 45. INDUSTRY NOTEBOOK.

P. 34. MICROFILE.

P. 42. SEMICONDUCTOR CIRCUITS. 
Gain controlled preamplifier.

P. 58. MICRO-BUS.
Focus on micros for the home 
constructor.

P. 47. PATENTS REVIEW.

P. 23. LET'S BUILD A CRYSTAL SET.

P. 61. AN HF TUNE-UP AID.

P. 55. PW REVIEW.

P. 35. THE EARLY WORK OF 
GUGLIELMO MARCONI - 
Pt. 1. — P. 28. PW REVIEW.

PLUS
BOOK REVIEWS.
COMMENTS.
LETTERS.
SERVICES AND MUCH MORE.

P. 52. FOLLOW-UP TO "RTTY 
WITH THE 2X81".

P. 30. BUILDING AN HF LINEAR AMP 
AND ATU.

THE RADIO MAGAZINE
Lets Build 

a Crystal Set 
(just like Grandads) 

An HF Tune -up Aid

P. 337. BOOK REVIEW.

EVERYDAY
a

P. 327. EXTRA UTILITY PROM 
for the ACORN ATOM.

P. 298. EXPERIMENTER'S POWER 
SUPPLY.

P. 302. VARI-CAPAM RADIO. 
Personal m.w. receiver.

and

P. 344. SQUARE ONE. 
Beginners' Page.

P. 330. MASTERMIND TIMER. 
Black Box Project.

NOW AT YOUR NEWSAGENT. 
$1.60 each recommended retail price

PROJECTS

P. 314. MICROCOMPUTER 
INTERFACING TECHNIQUES.

P. 334. WHY NARROW BAND F.M.? 
Modulation systems compared.

— P. 345. CIRCUIT EXCHANGE.
A forum for readers' ideas.

IPCP2968
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New Products...
Echo sounder 
from Imark

The new SMR ST-480M echo sounder 
has been released by Imark Pty Ltd. The 
ST-480M is a 480ft (146 metre) 4” 
straight line recorder with a wide viewing 
screen and a corrosion proof housing. 
The ST-480M features compact reliable 
design and the advanced “MEMOLOG” 
circuitry. The “MEMOLOG” features a 
combination of analog and memory-type 
technology to provide high accuracy and 
definitions. In shallow water ranges, the 
ST-480M stores all information in a 
specially designed microchip. In deeper 
ranges, the ST-480M shifts to analog­
type circuitry which allows the operator 
to select “windows” of a specific depth or 
bottom structure for detailed inspection.

The ST-480M has controls for paper 
speed, white line, on/off and gain 
control and switches for the six depth 
ranges, marker and paper light.

Dimensions are 300mm(W) x 240mm(H) 
x 76mm(D) including mounting bracket 
and knobs. Weight is only 3 kgs. The 
ST-480M is supplied complete with DC 
cable, transducer and cable, operators 

manual and one roll of paper.
Further details are available from the 

importers: Imark Pty Ltd, 167 Roden 
Street, West Melbourne, Victoria, 3003. 
Phone (03) 329 5433.

Antenna tuner 
has preamplifier

MFJ Enterprises of Mississippi USA 
have an Antenna Tuner/Preamplifier 
designed specially for SWL applications, 
the Model MFJ-959. This is designed to 
match a random wire or coax fed 
antenna down to 50 ohms and then 
introduce gain to overcome the loss 
presented by a non-resonant antenna.

The built in tuner uses a low noise 
high gain transistor to provide a 
maximum of 20dB gain which may be 
varied by the user through a front panel 
mounted gain control. Switching is 
provided for selection of two antennas as 
well as two receivers.

Additional switching is included to 
allow complete bypassing of the 
MFJ-959, attenuation with the tuner, 
tuner only and tuner with amplifier.

In tests recently made on the MFJ-959 
using a random wire, as much as eight S- 
points increase in signal strength was 
claimed when compared with just the 
wire on its own. The MJF-959 requires a 
power source of 9 to 18 volts and sells for 

PRECISION DRILLING 
AND MACHINING

Throat — 108mm.
Size — 435mm high.
Drilling Capacity — 6.5mm max.
Weight — 5.4kg.

MODEL MDI (6 speeds) 800rpm-3000rpm 
MODEL MDIH (2 speeds) 8000rpm & 12000rpm

Miniature lathe also available.

MELBOURNE MACHINERY CO. (SALES) PTY LTD. 
51 Queensbridge St, South Melbourne 

(03) 61 2911

$205 plus $12 p&p.
For further information contact the 

Australian distributors: GFS Electronic 
Imports, 17 McKeon Road, (PO Box 97) 
Mitcham, Victoria, 3132. Phone 
(03) 873 3777.
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SLASHED!CAR CO

CAT. XC2O1O

VOYAGER OPERATING FEATURES

264 6688/267 1614

872 4444

(03) 347 9257
(03) 489 8131
(09) 328 1599

Jaycar Sydney (City) 
Jaycar Concord 
Jaycar Carlingford 
Jaycar Hurstville 
Zap Electronics

FULL 90 DAY 
WARRANTY

Parramatta 
Hornsby

Rod Irving 
Melb A'Becket St 
Northcote 
Altronics Perth

The Voyager is available from 
the following dealers at your

Spare Flow Sensors: Jaycar will 
be supporting this product for 
many years to come. To avoid 
problems changing cars, why 
not buy a spare fuel flow 
sensor? They are about the only 
things that wear out

Cat. XC2036
ONLY $29.30

AS REVIEWED 
OCT ’82 

EA (p. 26-28) 
ETI NOV '82 (p.26)

At $199 the Voyager Car Computer represented absolutely outstanding 
value for money. No one else had such a low priced. FULL FUNCTION 
car computer. The Voyager is the only low-cost unit that will give you full 
consumption (the most important feature in a car computer) in both 
metric litres/100km AND good old MILES PER GALLON!
At $199 many, many hundreds have been sold NOW you can grab one 
absolutely complete for only $125 — a saving of 37% or $741
The Voyager comes absolutely complete with all fitting hardware — even 
down to a roll of insulation tape' Installation generally takes between 4 
and 6 hours depending on vehicle

Mail Order By 

BANKCARD

NEW IMPROVED 
MODEL!

VOLTAGE REGULATORS
We have had a large demand to expand our range of Voltage 
Regulators. So here's two new ones in TO-220 flat plastic packs.

7809 Positive 9 volt 1A
Cat ZV-1509 $1.05 «a ■ 10 ap 95 C ca 

7824 Po»Mw 24 volt 1A
Cat ZV-1524 $1.05 <a ■ 10 ap 95C ca

MOTOROLA PIEZO TWEETER
This piezo tweeter is designed for Hi Ft use. It has two drivers 
incorporated in the one housing, which is relatively flat. 
Dimensions: 120 x 95 x 15mm thick

uniden
Very popular HF/FM receiver with digital readout and scanner 
facility. Cat. DR-6010
NORMALLY $299
WORLDBAND RADIO 
MODEL CR-2021

flagear;
ELECTRONICS j

NORMALLY 
$24.00

JULY $16.00 
each

LIMITED STOCK IH
LOW COST 3Vi DIGIT LCD 

PANELMETER - DPM10 
This DPM is electrically identical to the DPM that is used in many 
LCD kits. We imported this unit by mistake and do not wish to 
keep it as part of our normal range.
If you want a quality digit DPM at an unrepeatable price - 
HURRY!'

Equivalent to unlts costlng $39.95 
Spécifications slmllarto DPM5O 

Cat. QP-5516

ONLY $29.95

GUITAR SUSTAIN
SEE EA JULY 1984

Perfect for guitarists and bass players who want more 
sustain or bite in their guitar sound. Cheap and easy to 
build and about a 14 the price of commercial units.
Cat. KA-1553

$24.50

GREEN SCREEN
MONITORS - BACK!!

Micron Series 2 - Non glare 
screen - cat. xm-4soo$21 9.50
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New Products...

BASF has now released the E240 super 
high grade chrome dioxide video tape 
which gives a four hour playing time on 
a VHS recorder. The new tape is keenly 
priced at $16.99 which means that it is 
actually cheaper on a tape per dollar 
basis than premium grade and even the 
"cheapie" 3-hour tapes.

Security key switch
C & K Electronics (Aust) Pty Ltd 

has available a new “limited access” 
security key switch from Lorlin Elec­
tronic Co, of England. The lock 
mechanism offers high security with 
an 8 disc double entry tumbler allow­
ing the key to be inserted either way.

This lock allows four keyholders to 
each have access to a different 
number of switch positions. For ex­
ample, key “A” offers 2 positions, key 
“X” offers 3 positions, key “Z” offers 
4 positions, while key “P” offers 5 or 6 

positions. All indexing is at 60° steps. 
All keys can be withdrawn in position 
1 and position 2, while other positions 
trap the key and prevent removal. 
The switchlock is normally supplied 
with one each of the four keys men­
tioned. Keys are random selection 
and offer 2,000 key combinations.

Electrical switch combinations are 
limited only by the user’s imagination 
and can be built up to customer 
specification at time of order.

For further information contact C 
& K Electronics (Aust) Pty Ltd, 15 
Cowper St, Parramatta, NSW 2150. 
Phone (02) 635 0799.

Ellistronics air powered 
screwdrivers

The APD series screwdrivers from 
Ellistronics are engineered to handle a 
broad range of fastening and unfastening 
applications from delicate instrument 
assembly to electronic chassis and 
cabinets. These precision tools are built 
with a gear type driving mechanism that 
provides exceptional power from within 
an extremely compact, lightweight 
housing. They feature automatic start 
with a forward push of the bit upon 
contact with the screw, instant reverse, 
torque control and low noise level which 
enhances the use of these screwdrivers in 
a laboratory or cleanroom environment.

A complete inventory of bits and spare 
parts is available from Ellistronics Pty 
Ltd, 797 Springvale Road, Mulgrave, 
Vic 3071.

Sheridan Hobbies is Sydney’s newest model shop
Barry Sheridan, well known to 

customers of Sheridan Electronics, has 
set up Sydney’s newest model shop, 
Sheridan Hobbies, just a few doors down 
and across the road from the Sheridan 
Electronics Redfern store.

Barry haS been an enthusiastic 

aeromodeller for many years and plans 
to bring the same quality and service to 
the modelling field as the company 
already provides for electronics 
hobbyists, both over the counter and in 
the mail order area. Sheridan Hobbies is 
at 113B Redfern St, Redfern, NSW.



^/Others 
promise it, only 

Dick Smith

W c *Electronics 
livers.

Kit service 
second to none

cHJhKWÄYT
Bonus Pack

ONLY

$2490
And what value!

Buy this pack with two 
of the most popular 
kits in the Fun Way 

Three book. . . and we 
throw in the book FREE!

Yes, you get both the Electronic Cricket project plus the Minature 
Amplifier project together valued at$24.90, and asa bonus, the FunWay 
Three book itself at no extra charge!!
Fantastic gift idea... also makes ideal school project material. And this 
book gives details on how to really dress up your kitsfor top presentation 
. . .and top marks.
Whether you want to learn more about electronics, or just have fun 
building interesting circuits, you won’t do better than Fun Way Into 
Electronics. And with Fun Way 3, you really move up into the electronics 
'big time’. This fantastic bonus pack will get you started!
Cat K-2670

Lil Pokey
Its a barrel of fun to 
play. And you don’t 
risk losing your shirt A  
like the real thing, tot 
Cat K-2662 IT

Light and Sound
Another multi­
talented project.

Sound effects, 
flashing lights - 

continuity tester,
Morse code oscil- 

. Cat-K-2665 

$895

Fluoro Starter

This substitute
electronic starter QHjSsS/lK 
solves the problem 
of lights going blink, 
blink, blinkety blink and gives you 
a smooth rapid start EVERY time 
you switch on. And all the parts are 
housed in a starter case! Outlasts 
conventional starters by far!
Cat K-3082

(Does not include starter case.)

Two Up
Australia's 
national 
game - now 
done electronic­
ally because King 
George pennies 
are hard to get! 
Cat K-2661

Mini 
Colour 
Organ
Like a disco - but 
battery operated 
so it’s safe!
Connect to your ■ 
radio , etc, for a 
LED lightshow.

PLAYMASTER
Graphic Equaliser

129
Get total control —-~~4jr
and flexibilty with your 
sound system. With cut and boost 
of upto 13dB per channel you can 
make up for deficiencies in your 
listening area or sound source or 
even create special effects. 
Features professional quality 
brushed aluminium front panel. 
Cat K-3500

LCD PANEL METER
A versatile accurate panel meter 
using a large liquid crystal display 
forlowpowerconsumption.ThePC 

board design allows for maximum flexibilty to 
cater for varied mounting arrangements. The low 
cost makes it ideally suited as a readout device 
on many projects, at both amateur and professional 
level. Cat K-3450

MINI SYNTH

•2669

Wow! A real 
musical synth­

esiser, with decay, 
frequency doubl­

ing & halving, 
tremolo... unique 

circuit uses you 
as the note 
generator!

M295
Cat K-2664

Minder
A multipurpose pro­
ject for the car. 
'Lights on’ warning, 
‘door open' warning 
plus a pseudo 
burglar alarm.
Cat K-2660



With the best car
^VHF 2m 

TRANSCEIVER
alarm in Australia

Cat K-6308DIE-CAST CASE

SPECIAL OFFER

VALUE!

M99

by-step instuctions are supplied

M09
WOW!

Cat K-3143

UHF (70cm) 
TX+ BONUS!!

Just what you wanted to build — 2 metre transceiver with all the mod 
cons! And for $ 199, you' II end up with a transceiver less than half the cost 
of a comparable commercial unit!

Every possible feature to protect your car — even provision 
for battery back-up.
As described in Electronics Australia May 1984 — scores 9 
out of 10 (the BEST commercial units score only 8!)
The Dick Smith Deluxe Car Alarm kit comes complete with a 
die-cast case — essential for use in a car. Don’t buy el cheapo 
kits in plastic boxes!
And our kit comes complete with ALL switches, sensors, dash 
bezel, front panel and quality horn speaker! Nothing extra 
to buy. Cat K-3252

Sick of the lousy sound most 
videos give you? Now you can 
build a kit to fix it — and what’s 
more you, get synthesised 
stereo as well!!
Yes — a graphic equaliser 
specifically intended for video 
use: now you can really get the 
most from your video!
Cat K-3422

SCORES 
9 OUT OF 10 

ON NRMA SCALE!

The latest model Musicolor combines all 
the features of Musicolor III and Light Chaser \ 
plus much more. Chaser plus 4 chase 
patterns plus automatic reverse modes for \ 
startling effects. Four channel Musicolor 
adds a new dimension to sound — light! J 
Comes with sturdy chassis and exclusive DickJ 
Smith front panel with LED display. Detailed step-

Just in case you miss out: now there’s 
no excuse. Buy the 70cm transeiver 
kit this month for the low price of just 
$199 and we’ll give you the repeaters 
S-meter upgrade pack FREE — you 
save $34.50
Limited offer. . . don’t miss out. 
Expires 31 st July or when current 
stocks run out Cat K-6300

Home brew is back ONLY $400 
again . . . give it a go! ■

ELECTRONICS ©
See page 30 for full address details

Build it yourself and save!
• Push button tuning
• Complete kit— everything supplied including repeaterswitching, 

s-meter, ptt mic and superb case.
• And just in case, you can always use our ‘Sorry Dick it doesn’t 

work’ service!
• as described in June and July issues of Electronics Australia.

nu®®.® t e
© ©

Want to run a home base? Build this 
matching 13.8V power supply! Easyto 
build, uses exactly the same cabinet 
asthe VHF& UHF transceivers. Rated 
at 5A peak — more than enough for Ck 
either transceiver.
Rear mounted terminals too —they 
won’t get in the way! Cat K.6310

X No. 1 for kits 
in Australasia 

DICK SMITH

SEE YOUR MUSIC 
Musicolor Mk IV
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World radio 
TV handbook
WORLD RADIO TV HANDBOOK: 
Editored by A. G. Sennitt. Published by 
Billboard Ltd under licence to Billboard 
A.G., Denmark. Volume 38, 1984, 608 
pages, 230 x 145mm, illustrated with 
maps and photographs, soft covers. Rec­
ommended Australian price $27.95.

For the dyed-in-the-wool shortwave 
listener this book has long been regarded 
as the “bible”. It contains a vast amount 
of information concerning shortwave 
broadcasters world wide and it would be 
safe to say that few, if any, shortwave 
services are not listed in its pages. And 
for the newcomer to shortwave listening, 
who has a hundred questions to be 
answered, this book will invaluable.

It starts with an index of over 220 
countries, from Afghanistan to 
Zimbabwe, with page numbers for both 
radio and TV services. Between them, 
these references list the domestic AM 
and FM services, domestic and overseas 
shortwave services, and TV services, 
giving each station call-sign, frequency, 
management, and address. In the case of 
shortwave services it gives the 
transmission time/frequency schedules as 
they were known at press time.

There is a chapter on how to use the 
Handbook, presented in English and 
three other languages. This chapter in 
itself will provide an excellent 
introduction, for the beginner, into the 
mysteries of shortwave listening.

As well as the basic lists already 
mentioned, there is a chapter on WARC 
84, solar activity and predicted reception 
conditions for 1984, tables of most 
suitable bands for 1984, various 
broadcasting organisations, equipment 
review providing detailed comparison of 
some 14 shortwave traveller’s portable 
receivers, plus some of the larger type, 
and several smaller items such as world­
wide time charts, maps etc.

Overall it is an impressive publication, 
if only because of the vast amount of 
data which has been collected. But it is 
also a very practical publication for both 
the regular shortwave listener and the 
newcomer, particularly for our migrant 
population, who may be anxious to keep 
in touch with an overseas country. And 
at another level, it could prove valuable 
to anyone wishing to study radio and TV 
statistics of individual countries or world­
wide.

Our copy came from Technical Book 
and Magazine Co Pty Ltd, 289 Swanston 
St, Melbourne, 3000. Sole New Zealand 
agent is Arthur T. Cushen, 212 Earn St, 
Invercargill. (P.G.W.)

Fundamentals of 
microprocessors 
FUNDAMENTALS OF 
MICROPROCESSORS by Henry O. 
Daley. Hard covers, 166 X 241mm, 261 
pages, illustrated with diagrams. 
Published by Holt Rinehart and 
Winston, N.Y. 1983, $51.95, ISBN 
0-03-059934-2.

This is very much a “fundamentals” 
book, intended for use as a textbook in 
introductory courses on microprocessors, 
judging by the format. Each chapter 
begins with a list of “learning activities” 
and ’’objectives” and concludes with a 
series of exercises (with answers), review 
questions and further references.

Number systems are covered in the 
first chapter, digital logic and more 
advanced circuits in chapters two and 
three, and microprocessor structures in 
chapter four. Following this introduction 
are chapters on input and output, 
interfacing and peripheral devices, 
machine code and assembly language, a 
guide to the 6800 microprocessor and 
applications and a survey of other 
microprocessors, including very brief 
sections of 16-bit processors.

Three appendices cover the 6800 

instruction set in detail and the book 
concludes with a comprehensive index. 
The book has nothing to offer the 
hobbyist as all the material can be found 
in a cheaper and more complete form in 
other publications. For the teacher or 
lecturer looking for a class textbook for 
use in conjunction with lectures and 
practical work with the 6800 the volume 
may be worth a look.

Our review copy came direct from the 
Australian distributors Holt-Saunders 
Pty Ltd, PO Box 154, Artarmon, NSW. 
(P.V.)

The S-100 bus 
handbook
THE S-100 BUS HANDBOOK by 
Dave Bursky. Soft covers, 214 X 
279mm, 257 pages, illustrated with 
diagrams and photographs. Published by 
the Hayden Book Company Inc. 1980. 
$28.95. ISBN 0-8104-0897-X

This book is an interesting illustration 
of the speed at which the microcomputer 
field changes. Although published in 
1980, it is already considerably dated, 
dealing as it does with the S-100 bus 
system and the 8080 microprocessor. 
Even the IEEE-496 standard, derived 
from the S-100 bus structure, is referred 
to as the “proposed new bus standard”, 
while many of the circuits and examples 
given are drawn from the Imsai 
microcomputer introduced in 1978.

The contents are fairly typical of this 
sort of hardware manual, with a basic 
introduction to computers and 
microprocessors, binary mathematics, 
Boolean logic and digital electronics in 
the first three chapters, and separate 
chapters on the S-100 bus and 
motherboards, computer memory 
systems, input and output interfacing, 
mass storage, interfacing and trouble­
shooting.

The longest chapter covers the 
machine language programming of the 
8080 microprocessor, and while 
excellently done, suffers from the 
datedness which affects the entire book. 
Lengthy appendices are provided on 
reference books, suppliers of S-100 bus 
systems (United States only, and current 
in 1980) and circuit diagrams of 
commonly used S-100 bus boards (again 
dated).

If you have an S-100 system you will 
probably already have this book or 
others like it. If you don’t, and for some 
reason are considering buying one, parts 
of the book may be of use. Otherwise, 
forget it. Our review copy came direct 
from the Australian distributors, Holt- 
Saunders Pty Ltd, PO Box 154, 
Artarmon, NSW, 2064. (P.V.)
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The radio 
amateur’s 
handbook
THE RADIO 
AMATEUR’S 
HANDBOOK, 1984 
(Sixty-first Edition): 
Published by the American 
Radio Relay League, 
Newington, USA. Soft 
covers, 648 pages, 276 x 
209mm. Illustrated with 
many line drawings, 
photographs, circuits, 
graphs and tables. ISBN 0 
87259 061 5. 
Recommended Australian 
price, $22.95.

This is the latest edition of the famous “ARRL Handbook" as 
it is popuarly called. At first glance it appears very similar to the 
editions immediately preceding it and, to some extent, this is 
inevitable. Much of the material in a book of this kind is basic; 
fundamental principles, laws of physics, formulas, tables, and so 
on, which provide the basic understanding of electronics as it 
applies to amateur radio communications.

On the other hand, the editors point out that, where 
applicable, the book has been revised and up-dated. Among the 
changes listed are those involving the Specialised 
Communications chapter, including the launch of OSCAR 10, 
spread spectrum techniques, AMTOR RTTY, and packet radio.

The interference chapter has been revised, as a result of new 
FCC laws aimed at reducing interference by, or to, amateur 
equipment. There is an updated section on classes of amplifier 
operations, from class A to class E, plus a redesigned and 
improved index. And a new set of filter tables gives component 
values for high-pass, low-pass and band pass passive filters.

At a more practical level there are several new construction 
projects, including high power amplifiers for both HF and VHF 
transmitters (not applicable to the Australian scene). There is 
also a design for a “Deluxe Audio Filter” which would seem to 
be an ideal project to introduce the reader to modern circuit 
technology and filter philosophy, while producing a worthwhile 
device to improve receiver performance. Most projects feature 
same-size printed circuit board patterns, suitable for copying, 
with separate component overlays.

There are 23 chapters in all. Amateur Radio, Electrical Laws 
and Circuits, Radio Design Technique and Languages, Solid 
State Fundamentals, AC Operated Power Supplies, HF 
Transmitting, VHF and UHF Transmitting, Receiving 
Systems, VHF and UHF Receiving Techniques, Mobile, 
Portable and Emergency Equipment, Code Transmission, 
Single Sideband, Frequency Modulation and Repeaters, 
Specialised Communications Systems, Interference, Test 
Equipment and Measurements, Construction Practices and 
Data Tables, Wave Propagation, Transmission Lines, Antennas 
for High Frequency, VHF and UHF Antennas, Operating a 
Station, Vacuum Tube and Semiconductor Tables.

At the recommended price this book must be one of the 
cheapest serious textbooks on the market today and, 
considering its size and the mass of material it contains, by far 
the best value offering. And even those not interested in 
amateur radio as such will still find a lot of useful basic 
principles, data, and tables not readily available elsewhere.

Our copy from Technical Book and Magazine Company, 289 
Swanston St, Melbourne, Victoria, 3000. (P.G.W.)

AR2001
• CONTINUOUS COVERAGE
• THREE MODE SCANNER
• COMMUNICATIONS RECEIVER

FEATURES:
• 25-550 MHz continuous
• NBFM - for 

communication
• WBFM - for BC & TV 

monitoring

INCL. TAX

• AM - for Air band 
monitoring

• 20 CH memory
• Priority Channel
• Clock

WRITE FOR FULL SPECIFICATIONS

OUT THEY GO!
REGENCY H604E scanner
This unique Hand Held at only $95

INC TAX

‘SX200 the famous J.I.L scanner

‘ALPHA 80 Dot Matrix 
Serial Impact Printer

‘STAR DP8480
Dot Matrix Parallel Printer

$449 
INC TAX 

$295 
+ Tax

$250 
+ Tax

EHTBOniCS
Retail Division of EMONA ELECTRONICS P/L

All Mail to: PO Box K21, Haymarket, NSW 2000 
Ph: (02) 211 0531 Ph: (02) 211 0988

94 Wenthworth Ave, Sydney, 2000.
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R YOUR CHOICE OF LID — ABS OR ALUMINIUM

NOW IN ABS
"STILL THE SAME PRICE"

VIDEO ENHANCER

NEW DELUXE JIFFY BOXES
Give your projects a professional finish with these new jiffy boxes 
featuring all ABS construction (easy to drill and work — unlike some
others). Snap in PCB guides — recessed front panel screws.

BOX DIMENSION PRICE 10up
H 0201 150x90x50 $2.95 $2.65
H 0203 130x68x41 $2.40 $2.10
H 0205 83x54x28 $1.75 $1.60

STANDARD JIFFY BOXES "ALUMINIUM LID"
Black plastic body with 22g. aluminium lid and 4 self-tapping screws 
supplied. Unique horizontal PCB "Snap In" mounts as well as vertical 
card guides.

H 0101 150x90x50 $2.75 $2.45
H 0102 195x113x60 $3.75 $3.40
H 0103 130x68x41 $2.20 $1.95
H 0105 83x54x28 $1.60 $1.50

VIDEO ENHANCER
Here s a simple but effective video Enhancer that 
is super easy to build at a fractipn of the cost of 
commercial models.
unit sharpens picture detail, and can actually 
imprpve tne quality of a copy by amplifying the 
top end of the video signal

AT LAST A VIDEO ENHANCER KIT
K5825..................................$35.00

STEREO SYNTHESIZER
Synthesize realistic stereo from virtually any 
monophomic source Dy simply connecting this 
unit between the source and vour stereo amplifier 
* Quality Phillips MN3001 (not second source 

dronout)
* Provision for 2 different signal sources
* Selection of either source via front panel 

switch
* Normal or stereo sound selection

K5810..................................$55.00

VIDEO AMPLIFIER
Brilliant new kit from EA. Super cheap ana Super 
Effective. Whilst our K5830 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 prpvides 
details for installation Into television sets
NO MORE SMEARY COLOURS, SIGNAL BEATS OR 

RFINTERFERENCE

K5850................................. $14.95

7 DIGIT 
FREQUENCY COUNTER

UNBELIEVABLE 0.005% ACCURACY
Frequency and Period measurement to SOO 

mhz (with optional prescalerl High Input sen­
sitivity. Professional unit at a fraction of the 
cost of built up units.
* IC sockets provided throughout ■■ Low age rate 
10.000 mhz xtal Quality abs plastic case with 
deluxe Front panel Specified LSI.

K2500.............................. $119.50
PRESCALER
K2501................................ $26.00
DECIMAL POINT
K2502.....................................$7.50

FUNCTION 
GENERATOR

DIGITAL 
CAPACITANCE METER

me most essential piece of test gear (second only 
to a good multimeter) on any hobbyist's bench Is 
some kind of audio signal generator. This design 
utilizes the latest circuit techniques to proouce 
stable, low distortion waveforms.

A truly versatile unit at a bargain price.
4 digit frequency readout (eliminates tiresome 

dial calibration) — typical accuracy + 2% ■ ■ 3 over­
lapping ranges xl, x10, X100 600 OHM Npmlnal
Output — continuously variable 3MV - 2 SV p-p

Distortion — sinewave : less than 0.7% ® ikhz 
Linearity — triangle wave: better than 1% ® 

ikhz squarewave rise time — 6V/uz maximum 
output Amplitude stability — better than 0.1 dB 
en all ranges.

K2505................................. $85.00
K2510 (DFM ADAPTOR). $12.00

DIGITAL CAPACITANCE METER

” A A
V Jl

with Deluxe instrument Case
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 ceunter and 
Function Generator Project Kit. Electronics Aus­
tralia Project. Measures capacitance of both 
polarized and non polarized capacitors from 1 
picofarad to 99.99 microfarads in 3 ranges
Check values of unmarked capacitors, especially 
these little trimmers that are never coded
Select precise values for filters and timing net­
works within ease

EXCLUSIVE TO ALTRONICS
Each kit Includes precision measured capacitors 
for accurate calibration of each range.
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TOP QUALITY 
MAINS LEADS

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

S5042 only $39.50

The AC-811 is a low cost professional 
burglary protection system which 
detects the presence of an intruder 
who breaks into your home, office or 
business. The system also allows con­
nection of emegency 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 complete 

protection.

MICROPHONE TRANSFORMER 
MU-METAL SHIELDED CAN

BRIDGING/ISOLATING
TRANSFORMER MU-METAL

SHIELD CAN
Primary: 200 OHM

Secondary: 50 K OHM

A high quality item eminently suited 
to mixers, PA amplifiers and where 
an ultra low "hum" pickup 
level is desired.

Use for coupling audio modules prevents 
earth loops, hum etc. Essential coupling device 

where DC isolation is required.
Nominal 
Impedance 
Radio 
19 K/10 K (1:1)

M 0701 . . . .
10 or more. .

. . $17.50

. $16.40

M 0702 . . . $17.50

10 or more $16.40

MADE IN AUSTRALIA

BLACK IN COLOUR

1.6m LONG 
INTEGRAL PLUG

BE QUICK—LIMITED STOCKS
A2400

100 up

SUPER 
TYPE 
GLUE

$1.50 F7 
$1.20

HIGH BONDING 
STRENGTH STICKS 
IN SECONDS

T3010 $1.95 /

MINIATURE
PUSHBUTTON Mha
6mm mounting hole
125V/3A Rating
S 1060 Push to make contacts .45
10 up -40
S 1070 Push to break contacts .50
10 up -45

☆ PROTOTYPE SOLDERLESS BREAD BOARDS ☆

MINI STRIP 100 HOLES 
«.......

P 1000............................... $195

640 HOLES

P 1005................................$8.50
640 -I- 100 HOLES

p 1007. / $i>or $10.00
640 + 200 HOLES

P 1009...............$15^ $12.00

IIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIHIIIIIU

NON-CORROSIVE
= NICKEL ALLOY CONTACTS = 

RELIABLE FOR =
= 50,000 INSERTIONS =
iilllllllllllllllllllllllllllllllllllllllllllll

Theres a limit to just now 
many times you can resolder 
components while proto­
typing before you either de­
stroy the component or lift a 
track from tne vero.
These solderless breadboards 
enable circuits to be literally 
thrown together in an inst­
ant, yet all components re­
main reusable, 
A necessity In all research 
laboratories to save on expen­
sive development costs.

Standard 0.1 inch spacings. 
: Accepts all LSI’S, semis, 

transistors, diodes, leds 
and passives 
22-30 gauge solid hook up 
wire for interconnections 
Boards are Keyed to 
enable easy expansion.

400-h 1280 HOLES
ACCEPTS UP TO 16
X 16 pin D.I.L. IC S

SCREW 
TERMINALS FOR 

PS CONNECTIONS
P1012

52^7 $26.00

500-1-1920 HOLES
ACCEPTS UP TO 24 X 16 pin 

D.I.L. ICS

METAL BACKING PLATE FOR 
SHIELDING OF SENSITIVE 

CIRCUITRY
P1015

$38.00

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEASE REFER TO OUR AD. ON PAGE 125



REVIEWS OF RECENT

Records & Tapes
CLASSICAL • POPULAR • SPECIAL INTEREST

________ SCHUBERT_________
Quartet No. 13 in A Minor, Quartet No. 
12 in C Minor (Quartet Satz) Juillard 
String Quartet. CBS Masterwork 
Analog Disc 74107.

It is strange to think that this sweetly 
melodious quartet was Schubert’s first to 
be performed in public and published 
although he had already composed 18 
other quartets and pieces in plenty before 
that. The sweetness of the first 
movement is hot devoid of drama. The 
Juillard take it a bit on the slow side as if 
determined not to let it cloy.

The analog engineering, by the way, is 
a little on the dry side and the slowish 
tempo makes it seem to dangerously 
approach prolixity to all but the most 
romantic ears. The second movement, 
andante, is based on some earlier music 
Schubert used in his Rosamunde but 
with many surprises, harmonic and 
otherwise, in the treatment of the theme.

It is difficult to imagine anyone 
dancing to the sombre minuet in the 
third movement. The Juillard, however, 
seem to luxuriate in the mood. The 
haunting waltz-like tune calls up the 
mood of Sibelius’ Valse Triste though the 
music is quite dissimilar.

You have a brilliant contrast in the 
Finale which starts modestly, picks up in 
speed while always remaining amiable, is 
momentarily shadowed by a more 
serious second subject but returns 
joyously to finish. The dynamics are 
everywhere restrained within the true 
bounds of chamber music.

The Quartet Satz (satz is simply the 
German for movement) introduces 
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intense drama right from the pianissimo 
beginning. All through the recital and 
here in particular the Juillard command 
the greatest respect for the refinement of 
their dynamic changes. Listening to it for 
the first time I felt I couldn’t afford to 
miss a single note. The recital ends with 
the few bars which are all we have of the 
unfinished second movement. (J.R.)

__________ BERLIOZ__________
Cleopatra (Scene Lyrique). Herminie 
(Scene Lyrique). Janet Baker 
(mezzosoprano) with the London 
Symphony Orchestra conducted by Sir 
Colin Davis. Philips analog disc 9500 
683.

Many of France’s finest composers — 
and artists — were either never awarded 
the coveted Prix de Rome or were 
reluctantly awarded it only after several 
tries. What this means you must work 
out for yourselves. Discussion of it in the 
space available here would be 
unprofitable.

I mention this because both the pieces 
under review were written for the Prix 
de Rome and turned down. Herminie, by 
far the inferior of the two, did scrape a 
second, perhaps because it was more 
conventional than the powerful, daringly 
original Cleopatra. Berlioz learned 
something from that.

By the way, quoting David Calirs’ 
excellent sleeve notes, Balzac was never 
elected, Victor Hugo had to stand 
several times, Ravel failed to win it and 
Berlioz won it only at his fifth attempt.

Cleopatra is a great “Scena”. From the 
agitated opening to the superb dying 
moments it rivets the attention. It 
encompasses a very wide vocal range 
which Janet Baker handles effortlessly, 
showing at all times mastery of the long 
French legato. Everywhere the balance 
is faultless and the orchestral playing 
first class.

Great chordal passages and the 
strangely unearthly calling on the “great 
pharaohs” are spine chilling in the 
strength of their drama. And once or 
twice Ms Baker uses what is almost a 
parlando without any hint of artificiality. 
Her diminuendo at the end is something 
to repeat endlessly. The analog sound is 
good enough to appreciate to the full the 
genius of Berlioz’ orchestration.

Herminie is in a different class 
altogether. Although an early work the 
composer’s technique is already assured. 
You will immediately spot that the 
opening, and indeed the chief theme, is 
that featured in the Symphonic 
Fantastique. The accompaniment 
supports long streams of melodies 
separated by really significant recitatives. 
Expressed is a free range of emotion all 
the way from despair to ecstacy.

Ms Baker’s splendid voice never loses 
its purity under the fiercest pressure. 
And this work too ends with a thrilling 
diminuendo instead of the more usual 
vocal flourish. An unusual disc, 
beautifully performed and presented. 
Thoroughly recommended. (J.R.)

__________ WEBER___________
Six Sonatas transcribed for Flute and 
Piano. Jean-Pierre Rampal (flute) and 
John Steele Ritter (piano). CBS 
Masterworks Digital Disc D37842.

The well-deserved fame and popularity 
of James Galway should not tend to 
make one forget that there are several 
other fine flute players knocking about 
this planet. Among them is Jean-Pierre 
Rampal, always elegant with an assured 
technique ready to meet any challenge 
and keen perception of the true 
significance of anything he plays.

The six sonatas on the disc under 
review were originally composed for 
violin and piano with the main interest 
concentrated in the piano part. Indeed 
Weber marked them “for piano with 



violin obbligato”. By the way, no name 
of any transcriber appears anywhere on 
this production. All are brief, and 
apparently meant for domestic rather 
than public use.

In the first movement of No. 1 the 
flute has a mainly repetitive role with the 
whole piece beautifully put together. The 
second, a Romance, is a flute solo, simple 
but attractive and in no way 
commonplace.

The third is a jaunty Finale showing 
excellent co-operation and balance 
between the two players.

All are played with excellent tone, fine 
technique and exquisite taste though 
none has sufficient weight to be correctly 
described as a sonata. Sonatina would be 
more appropriate.

A “Carratere Espaguola” opens the 
second sonata. Its Spanish effect is 
achieved by an elementary rhythm in the 
piano part which here has echoic 
functions. An eloquent Adagio follows 
and in the third movement an Air 
Polonaise, not the dance of that name, 
but a spirited Finale.

Sonata No. 3 starts with an Air Russe 
which doesn’t sound very Russian to our 
ears but which does give Weber a chance 
to use, at that period, some very 
advanced harmonies. The Finale is a fast 
Rondo which gains speed as it goes along 
until it is racing very quickly indeed. It is 
one of the three sonatas in only two 
movements.

No. 4 is also in two movements and 
one can here notice increased difficulty 
in the flute part right away. The piece, 
though very brief, is always interesting 
with a curiously abrupt ending to the 
first movement. There is not much 
difference between the tempos of the two 
movements marked moderate and rondo 
but the second speeds up later to a very 
brisk pace.

No. 5 opens with an Aria from the 
Opera Silvano in typical aria form 
showing the excellence of the 
cooperation between the two players. 
After the statement of the Aria it turns 
into a rather inflated set of variations. It 
is the longest movement in the set, is 
very difficult and should not be 
attempted by any novice. Lovely smooth 
phrasing characterises the Siciliano 
Finale.

The last sonata is on a bigger scale 
than the others. The first movement is a 
fine allegro con fuoco — fiery indeed — 
the second an impressively solemn but 
never dull Largo, very attractive 
throughout its short length. It leads 
straight into the Finale, a spirited 
Polacca.

If you’re looking for something 
unusual and at the same time elegant, 
this disc should suit you nicely. (J.R.)

CHOPIN
Volume No. 6 in the series of his 
complete works. Vladimir Ashkenazy 
(piano) on a Decca Digital Disc, SXDL 
7593.

Ashkenazy continues his complete 
recording of the Chopin oeuvre with Vol 
6 which contains a happily assorted 
collection of some well-known and not so 
well-known pieces. All of them were 
written between 1838-41, a period when 
Chopin was in the middle of his affair 
with George Sand. It was a 
comparatively happy period for him, if 
anyone who had to live with George 
Sand could be truthfully described as 
happy.

The works are all mature, indeed they 
include one of Chopin’s finest creations. 
He starts the recital with Impromptu No. 
36, carefully played to avoid any hint of 
the boudoir. Everything is serious and 
well considered with no hint of the 
dainty Pachmann school. It is all very 
impromptu, never more so than when 
scales run up and down over a bass 
melody before the final reprise of the 
first theme.

The first bracket includes two 
Nocturnes, Op 37, one in G Minor the 
other in G Major. Ashkenazy makes no 
effort to prettify his touch which always 
remains firm. Nor is there anything 
dreamy in either piece. Whether they are 
really nocturnal is doubtful, but they 
sound lovely.

This firmness of touch also lingers in 
the G major especially in the exquisite 
thirds and sixths which give way to a 
beautiful swaying Barcarolle-like melody 
full of inspired chromaticism. Next 
comes the Waltz, Op 42, taken at a brisk 
tempo which reveals the smooth 
perfection of Ashkenazy’s great 
technique. Changes of tempos and 
rhythms are engrossing.

Next comes the great Polonaise, Op 
44, in passionate nationalistic style, its 
implacable progress interrupted by a full 
Mazurka, also fervently nationalistic. 
The ostinatos are handled in a masterful 
way that I have never heard equalled.

The following Allegro de Concert was 
originally intended as part of a piano 
concerto which Chopin neglected to 
complete. It is hard to imagine the 
march-like theme in a combined piano 
and orchestral home but Ashkenazy’s 
performance is a brilliant example of 
virtuosity and the Finale is very exciting.

The Sostenuto in E Flat Major is 
really a slow waltz and a delicious one at 
that. Its mood is lamenting but never 
snivelling. Indeed it has a quite 
nationalistic tone. Then comes another 
Mazurka, this time in A Minor. And the 

recital ends interestingly with Three 
New Studies none of which appears in 
either book of Studies.

They are mysteriously neglected 
nowadays, perhaps because they are so 
short. They would make splendid 
encores. The first and second solve 
problems of rhythm, the third is very 
difficult indeed in its combination of 
staccato and legato, though you 
wouldn’t think so the way Ashkenazy 
plays it. (J.R.)

STRINGS TO THE FORE
Pachelbel — Kanon; Borodin — 
Nocturne for String Orchestra; Vaughn 
Williams — Fantasia on 
“Greensleeves”; Tchaikovsky — 
Serenade in C for strings. The Saint 
Louis Symphony Orchestra conducted 
by Leonard Slatkin. Telarc stereo LP, 
DG—10080. (From PC Stereo Pty Ltd, 
PO Box 272, Mt Gravatt, Qld 4022.)

On the last occasion that I reviewed a 
recording featuring the Pachelbel Canon 
(Feb ’83) it was a most impressive 
transcription by the Canadian brass on 
an RCA LP. This time around, the 
recording features the St Louis 
Orchestra, in particular the string 
section, which was the pride of their 
former conductor, the late Walter 
Susskind and, more recently, of Leonard 
Slatkin.

In the detailed jacket notes, the writer 
explains the structure of Johann 
Pachelbel’s 17th century Kanon (or 
Canon) in which all the parts use the 
same basic melody but starting at 
different times in a different register and 
even a different pitch. It’s like a 
complicated round in which the exercise 
can be as ingenious as possible, must 
obey all the rules, yet finish up pleasing 
music, as distinct from a clever exercise. 
The Pachelbel Kanon in D (6' 01") is a 
classic example.

This is followed by Alexander 
Borodin’s beautifully melodic nocturne
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Records & Tapes
(7' 09"), which is actually the slow 
movement of his second quartet.

“Greensleeves”, unfortunately, needs 
no introduction to urban dwellers who 
have to endure highly distorted versions 
from itinerant ice-cream vendors. 
Nevertheless, it dates back to at least 
1575 and was used by Shakespeare and 
misused by others. To Ralph Vaughn 
Williams, it was a traditional melody, 
worthy of better treatment.

Tchaikovsky’s Serenade in C for 
Strings (28' 22") occupies the whole of 
side two. It was composed at the same 
time as his famous 1812 Overture. But, 
whereas the “1812” was written as an 
assignment, without any real 
enthusiasm, the Serenade was composed 
by choice, reflecting Tchaikovsky’s 
lingering admiration for 18th century 
music.

Unfortunately, the recording itself fell 
somewhat short of my expectations, 
mainly because of the sound of the 
massed violins. The music was fine, the 
playing was fine, and so was most of the 
instrumental and orchestral sound. It 
was just the violins playing forte that 
tended to acquire a congested “edge”, 
unfortunately not uncommon in 
orchestral recordings.

The effect might pass unnoticed by 
many, in their preoccupation with the 
music but it could disappoint some hifi 
enthusiasts. (W.N.W.)

SPIRIT OF AMERICA
Dvorak: Symphony No. 9, Op 95 “From 
the New World”. Carnival Overture, 
Op. 92. Played by the Vienna 
Philharmonic Orchestra conduced by 
Lorin Maazel. Compact disc, DG, 
410 032-2.

Now available on compact disc, this is 
a relatively recent performance of a 

much recorded symphony from a very 
popular composer, Anton Dvorak. It 
was, in fact, his ninth and last, receiving 
its first performance at Carnegie Hall in 
December 1893.

Born in Bohemia in 1841, Dvorak 
received his early musical training at the 
Prague organ school but, at age 20, 
became violist for the National Theatre. 
In his 30s, he turned to composing and 
made his name with such scores as 
Slavonic Dances, Slavonic Rhapsodies 
and the Czech Suite.

The period 1892-95 was spent in 
America as Director of the National 
Conservatory of Music in New York. 
Founded by Mrs Jean Thurber, its 
purpose was to encourage the 
composition of characteristically 
American music, hopefully of the 
classical genre. It was an objective with 
which Dvorak developed considerable 
empathy, as he became conscious of the 
uniquely different culture of the “new 
world” involving Indians and the West, 
Negroes, the writings of authors like 
Henry Wadsworth Longfellow — right 
through to ships and trains!

It was in this context that Dvorak 
composed his ninth symphony which he 
personally described as “From the New 
World”. But while freely admitting the 
source of its inspiration, he was quick to 
deny that it was primarily an adaptation 
of American folk melodies.

“Leave out that nonsense”, he said, 
“about my having made use of original 
American melodies. I have composed 
only in (their) spirit”.

That much will be evident as you 
listen. According to some commentators, 
you will be responding to Dvorak’s 
Czech-hued setting of Longfellow’s 
“Song of Hiawatha” and perhaps the 
words of “Goin’ Home”, which were 
later set to Dvorak’s original melody.

The Vienna Philharmonic Orchestra is 
no stranger to the “New World” and, 
under Lorin Maazel, the orchestra 
produces a range of sound from the 
gently lyrical to thrusting and dynamic, 
especially in the high violins and the 
brass. It is a well-played, clean, dynamic 
sound but it won’t be everybody’s 
favourite performance.

To hifi buffs, it will tend to sound 
somewhat “middly”, probably because of 
the acoustics, the mic placement and the 
emphasis on strings and brass. By 
comparisons, Telarc’s Slatkin/St Louis 
SO version, which I still have on 
digitally-sourced LP, is a much fuller, 
traditionally blanced orchestral sound, 
with a lot more weight in the bass end. 

But it doesn’t have the thrusting 
brilliance of the DG version, or the 
bonus of the popular “Carnival 
Overture” by way of a fill.

With the choice of commendable 
versions likely to be available, my advice 
on this one would be to listen around — 
a few minutes of the opening Adagio 
may be sufficient — and select the one 
which best suits your taste. (W.N.W.)

TRUMPET VIRTUOSO
The Classic Trumpet Concerti of Haydn 
and Hummel. Gerard Schwarz, soloist 
and conductor with the Y Chamber 
Symphony of New York. Compact disc, 
Delos D/CD 3001. [From PC Stereo Pty 
Ltd, PO Box 272, Mt Gravatt, Qld 
4022.]

This is an interesting recording and 
one well worth keeping in mind for your 
compact disc collection. Joseph Haydn’s 
Trumpet Concerto in E flat Major (14' 
58") is considered by many to be the 
composer’s most notable composition in 
the concerto genre. It is paired here with 
another trumpet classic by his protege 
Johann Nepomuk Hummel, the 
Trumpet Concerto in E Major (18' 00").

Both were composed primarily for a 
renowned Viennese court trumpeter, 
Anton Weidinger who, around 1800, 
had been experimenting with finger-pad 
trumpets — rather like modern 
woodwind instruments — in an effort to 
extend their capacity to play diatonic 
and chromatic melodies. But Haydn, at 
least, was disappointed at what he heard, 
feeling that Weidinger was trying to play 
his finest concerto on a still-limited 
instrument. Unfortunately, Haydn did 
not live long enough to hear Bluehmel’s \ 
“valve” trumpet, which made its 
appearance in 1813.

One can only speculate how he would 
have reacted had he been able to hear a 
performance as available on this 
recording, featuring one of the world’s 
leading trumpeters, playing a superb 
modern instrument and backed by a top-
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ranking chamber orchestra.
For Gerard Schwarz, the recording 

probably represented something of a 
high point in his career. A member of the 
American Brass Quintet at age 18, and 
co-principal trumpeter of the New York 
Philharmonic Orchestra, he received a 
Grammy nomination in 1980 for his 
performance of the Classic Trumpet 
Concerti of Haydn/Hummel. But he was 
already moving away from the role of 
featured soloist to that of conductor, and 
his virtuoso trumpet has since been laid 
aside.

But what a superb performance it is. 
In the dual role of conductor and soloist, 
he wins from the instrument an 
enormous dynamic range, yet without 
any suggestion of unmusical blare. His 
legato passages are incredibly smooth 
and, at the other extreme, his technique 
is quite dazzling. As a trumpeter, 
Schwarz may have had peers, but I doubt 
that you will hear better.

The recording is interesting in another 
way, in that it was the first ever to reach 
me, in digitally-sourced LP form, on the 
Delos label. Paralleling the philosophy of 
Telarc, Delos opted for a three- 
microphone set-up using, in this case, 
special B&K models which offered 30dB 
of headroom above the usual maximum 
of 130dB SPL. This, along with battery- 
powered preamplification and a 
Soundstream digital master recorder.

Delos certainly got it right because, on 
this new compact disc, manufactured in 
Japan by Sanyo, you get beautifully 
balanced sound, free from any 
suggestion of noise, overload or 
distortion.

Let me simply repeat what I said in my 
original review, back in April 1980: don’t 
pass this over because you don’t happen 
to be a classical music buff. This is highly 
listenable music, so performed and so 
recorded that you’ll want to hear it over 
and over again, and play it to your 
friends. If this sounds like an enthusiastic 
review ... it is! (W.N.W.)

MOUNTAIN, PICTURES
Moussorgsky: Pictures at an Exhibition; 
Night on Bald Mountain. The Cleveland 
Orchestra conducted by Lorin Maazel. 
Compact disc, Telarc DC-80042. [From 
PC Stereo Pty Ltd, PO Box 272, Mt 
Gravatt, Qld 4022. Phone (02) 
343 1612].

Recorded originally in 1978, this 
Cleveland/Maazel performance of “The 
Pictures” has been reviewed in many 
places and accepted as a typical Telarc 
audiophile tour-de-force. But, while 
viewed with “appropriate” reserve in the 
somewhat conservative analog era, the 
original Soundstream digital master 

recording really comes into its own on 
compact disc. The orchestral 
complexities and the massive drum bass 
which could over-stress even some much­
loved phono cartridges present no 
problem to the laser beam in a CD 
player.

The recording opens with 
Moussorgsky’s “Night on Bald 
Mountain” (10' 24"), seen by some critics 
as a “hideous” work and still disliked by 
others for similar reasons. It depicts, 
under the cover of night, the 
subterranean din of unearthly voices, 
spirits of darkness, the black god and the 
black mass, and the witches’ sabbath. 
But all this physical and spiritual 
darkness is dispelled by dawn and the 
sound of a distant church bell, which 
ushers in worship of a quite different 
kind.

Moussorgsky’s original score, 
completed in 1867, was subsequently 
revised and orchestrated by Rimsky- 
Korsakov, who also added one of the 
composer’s own songs “Reverie of a 
Young Peasant” by way of a fitting coda.

The now-popular tone poem is well 
played and, technically, provides a 
foretaste of what is to follow.

“Pictures at an Exhibition” (30' 16") 
was composed by a resentful 
Moussorgsky as homage to an artist 
friend Victor Hartmann who, he felt, 
had died while other less worthy 
creatures had inexplicably continued to 
live. He imagines himself at an exhbition 
of Hartmann’s drawings, reacting to 
each, as he moves along:

Gnomus — a misshapen dwarf; il 
Vecchio Castello — a troubadour at an 
old castle; Tuileries — with quarrelling 
children; Gydlo — an ox cart and singing 
wagoner; Ballet of the Unhatched 
Chicks; Samuel Goldenberg and 
Schmuyle; the Market Place at Limoges 
— chattering women; the Catacombs; 
the Hut of Baba Yaga; the Great Gate of 
Kiev.

Originally composed for solo piano in 
1874, “The Pictures” attracted little 
attention until after 1922 when, on a 
commission form Serge Koussevitsky, it 
was transcribed for orchestra by.Maurice 
Ravel. Under his genius, the pictures of 
Hartmann and the inspiration of 
Moussorgsky was revealed in full 
orchestral colour in a work that has since 
won enduring popularity on the concert 
platform.

Lorin Maazel and the Cleveland 
Orchestra give a fine account of it here in 
a recording that is notable for its clean 
sound, its open texture even in the 
presence of so much complexity, and its 
considerable dynamic range.

If you’re an audiophile, there’s only 
one way to describe The Great Gate of 
Kiev: “Phew!” (W.N.W.) ®

computer speech
We are pleased to announce that we can now otter the 
facility to provide computer speech in any accent or 
language and in a male or female voice, either as 
separate words or as complete natural sentences. We 
believe that our facility can give results comparable with 
any available overseas.
The service provided is either speech memory chips only, 
or complete boards (speech memory chips, speech 
synthesiser, micro controller, audioamplifier) ready for 
programming from micro computers.
The memory chips are parallel EPROM 2764 (up to 60 
seconds of speech), 2732 (up to 30 seconds) or 2716 
(up to 15 seconds) for use with Tl 5220 or AMI 3620 
speech synthesisers.

Ordering Procedure:
Send your order plus a cassette tape of speech to be 
reproduced on chips to the address below. (It is important 
that the speech volume should be as high as the red mark 
on the VU meter.) For best results our recording studio 
should be used.

Turn-around time:
Approximately 1 week from receipt of order.

Charges
(a) Complete board (without speech memory) NZ$250.00 
(b) Speech Memory NZ$75.00 per word for the first 20 
words.
NZ$50.00 per word for subsequent words.

Minimum Order NZ$1000.00
Discount available for non profit organisations.

Applied 
Research 
Office
The University ol Aucklind 
Private Bap. Auckland 
Tel e phene 737-808 ar 737-808.

AN INTRODUCTION TO

DIGITAL 
ELECTRONICS

Electronic equipment now plays an 
important role in almost every field of 
human endeavour. And every day, 
more and more electronic equipment 
is “going digital”. Even professional 
engineers and technicians find it hard 
to keep pace. In order to understand 
new developments, you need a good 
grounding in basic digital concepts, 
and An Introduction to Digital 
Electronics can give you that 
grounding. Tens of thousands of 
people — engineers, technicians, 
students and hobbyists — have used 
the previous editions of this book to 
find out what the digital revolution is 
all about. The fourth edition has been 
updated and expanded, to make it of 
even greater value.

Available from "Electronics Australia", 57 
Regent St, Sydney PRICE $4.50 OR by 
mail order from "Electronics Australia”, 
PO Box 163, Chippendale, 2008. PRICE 
$5.40.
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Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 4811436 
Mail orders to P.O. Box 235 Northcote 3070 Vic. Minimum P & P $3 00

r I rOTORM IPO Please address tax exempt, school, wholesale, and dealer enquiries to- ’ tl 11 1 I Kl IN II aS RITRONICS WHOLESALE
- 1 st floor 425 High St. Northcote 3070 (03) 489 7099 (03) 481 1923 Telex AA 38897

co
ETI 659 VIC-20 Cassette
Interface ETI MAY 84
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$18.50

ETI Oct 83
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$19.95
$13.50ETI JUNE '83 ETI Oct 83

ETI MARCH 84

ETI 1421
Indoor Paging
Amp. System
For clubs, halls, offices, etc.

cn

ETI 662D Darkroom Timer
Another in our series of photo­
graphy projects. Digital readout, 
countdown - Style timer.

ETI MAY 84

ETI-1521 DIGITAL EXPOSURE 
METER
Don’t be caught with indecent 
exposure! Our digital exposure meter 
is low in cost, simple to build anc 
operate and includes a three digit 
readout.

ETI-668
MICROBEE EPROM $47 cn
PROGRAMMER v‘*/.UU

ETI FEB '83 $17.50
cn«1 IK HMt» SÙW

ETI-688

cn

used as a 
with low

Simple lowcost programmer for the 
MicroBee can program 2716s. 2732s 
and 2764s

Can measure temperature from 
-50°C to +150°C It simply plugs 
into your multimeter—great for 
digital multimeters Accuracy of 
0 1 °C resolution of 0 1°C

ETI-671 MICROBEE 
PRINTER INTERFACE
A simple interface unit for parallel 
printers

impedance input, a low or high 
impedance input differential amplifier 
or a balanced input instrumentation 
amplifier

Every digital workshop should have 
one1 Can be used to program the 
popular fusible-link PROMs like the 
74S188 288 82S23 and 82S123 
etc

ETI Oct ’82

This project can be 
balanced mie amp

$47.50 ET1JUNE.83

m

cn

ETI-335 PUSHBUTTON- 
PROGRAMMABLE
WIPER CONTROLLER $28.50 ETI MARCH '83

ETI-162 30 V/1 A
FULLY PROTECTED 
POWERSUPPLY Ç47 cn 
ETI DEC’83
T he last power supply we did was the 
phenomenally popular ETI-131 This 
low cost supply features full 
protection, output variation from 0 V 
to 30 V and selectable current limit 
Both voltage and current metering is 
provided

ETI APRIL 84

ETI-340 CAR ALARM/MONITOR 
SYSTEM
Features three delays — entry, exit 
and alarm length. Immediate-trip 
perimeter alarm sounds if battery, 
tyres lights, etc are disconnected. 
Circuitry is based on all common 
parts (555s, 40001s, BC457/8/9s, 
1n4002s etc.).

ETI-412 PEAK PROGRAMME 
METER
This project uses a 10-LED bargraph 
display module to show audio level from 
-23 dB to +6 dB It s simple to build and 
set up

ETI-153 
TEMP 
PROBE

ETI-662B TIMER/CONTROLLER
This project superceeds the ETI- 
650 STAC Timer providing more
versatility 
mability.

easy program-
ETI APRIL 84

ETI-1522 CONTROL FOUR ROOM 
LIGHTS OVER A TWO-WIRE PAIR 
It is probably a not-uncommon 
problem to want to replace the single 
ceiling light in a room with a more 
exotic arrangement only to find that 
the control wires to the switch are 
concreted in! Either that, or you don’t 
want to "chase" more wires through 
the wall and have to replace the 
wallpaper and/or redecorate. This 
project fixes that.

ETI 737 UHF Pre-amp
ETI MAY 84

ETI MAY 8-

ETI-672 MICROBEE
TELETYPE INTERFACE
The Claytons of printers is the old 
surplus teletype—such as the Model 15 
etc For around a tenth the price of a dot­
matrix printer, you can have hard copy 
from your microbee using this simple 
interface

ETI-678 MICROBEE ROM READER 
This project enables your favourite 
games or utilities to be loaded quickly 
into your Microbee from an EPROM - 
no more agonising waiting for a 
cassette to load or going to the 
expense of a disk system.

BIPOLA 
PROM 
PROGRAMMER

No more fiddling with knobs and not 
getting the delay between wipes that 
you want—this windscreen wiper 
controller is simply programmed 
with two pushbuttons to provide the 
wiping delay you need

ETI-662A GENERAL PURPOSE 
MICROPROCESSOR py| APRIL 84 
CONTROLLER
A microprocessor with a bit of 
ROM, a bit of RAM and some I/O 
lines. This project based on the 
6802 will form the basis of a series 
of projects.

ETI-163 CIRC
LAB SUPPLY * 00

Fully variable 0-40 V current limited 
0-5 A supply with both voltage and 
Current metering (two ranges 0-0 5 
A 0-5 A)- This employs a 
conventional series-pass regulator, 
not a switchmode type with its 
attendant problems, but dissipation 
is reduced by a unique relay 
switching system switching between 
^¿¿^^h^Ansjgrme^ecgndarj^

BALANCED 
INPUT PREAMP

ETI-461 GENERAL PURPOSE .$20.00

ETI-733
RADIOTELETYP ___W
CONVERTER $20.00 I
FOR THE MICROBEE

Have your computer print the latest 
news from the mternation shortwave 
news service Just hook up this 
project between your shortwave 
receiver s audio output and the 
MicroBee s parallel port A simple bit 
of software does the decoding Can 
be hooked up to other computers 
too
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As designed by ETI

INDIVIDUAL COMPONENTS TO MAKE UP A SUPERB HI-FI SYSTEM. BY DIRECTLY IMPORTING 
AND A MORE TECHNICALLY ORIENTED ORGANISATION BRING THESE PRODUCTS TO YOU AT X
LOWER PRICES THAN OUR COMPETITORS.

EXTRA FEATURES OF OUR KITS Dnlv $44Q know what needs to go into every kit • Specially imported black anodised aluminium
POWER AMPLIFIER Only knobs • Again as with the power amp we are offering this kit A & T at a price which
KIT PRICE $319 P&P $12.00 we do not believe there is a commercial unit available that sounds as good. Same
• 1% Metal Film Resistors are used where possible • Prewound Coils are supplied 
• Aluminium case as per the original article • All components are top quality • Over 
400 Kits now sold • We have built this unit and so know what needs to go into 
every kit • SUPER FINISH Front panel supplied with every kit at no extra cost to 
you. • We are so confident of this kit that we can now offer it 
assembled and tested so that people who do not have

PREAMPLIFIER Kit Price $289, P&P $12.00
SPECIFICATIONS
Frequency response: High-level input: 15HZ-130 kHz. +0, - 1 db Low-level input - conforms 

to RIAA equalisation, ±0.2dB
1 kHz <0.003% on all inputs (limit of resolution on measuring equipment

the time can appreciate the sound that this amplifier 
puts out. This is done on a per order basis delivery approx, 
four weeks after placement.
PREAMPLIFIER
KIT PRICE $289 P&P $12.00

Distortion:

Only $449 S/N noise:

• 1% Metal Film Resistors are supplied • 14 metres of Low Capacitance snieldeo 
are supplied (a bit extra in case of mistakes) • English ‘ Lorlin" Switches are sup­
plied no substitutes as others supply • We have built and tested this unjt_and_so^

due to noise limitation).
High-level input, master full, with respect to 300 mV input signal at full 
output (1.2V): >92dB flat > 100 dB A-weighted.
MM input, master full, with respect to full output (1.2V) at 5 mV input, 50 
ohm source resistance connected: >86 dB flat >92 dB A-weighted.
MC input, master full, with respect to full output (1.2V) and 200 mV input 
signal: >71 dBflat >75 dB A-weighted.

On Special at $259
Normally $289

*AII parts available separately for both kits.

POWER AMPLIFIER Kit Price $319, P&P $12.00

Power output:
Frequency response:

Please note that the “Superb Quality" Heatsink for the power amp was designed 
and developed by Rod Irving Electronics and is being supplied to other kit 
suppliers. This product cost S1,200 to develop so that your amplifier kit would 

SPECIFICATIONS 150W RMS into 40hms have a professional finish as well as sound.
100W RMS into 8 ohms (± 55 V supply). "
8 Hz to 20 kHz, + 0 - 0.4 dB 2.8-Hz to 65 kHz, + 0 - 3 dB. NOTE. These 
figures are determined solely by passive filters.
1V RMS for 100W output.Input sensitivity:

Hum:
Noise:
2nd harmonic distortion:

- lOOdB below full output (flat).
—116 dB below full output (flat, 20 kHz bandwidth).

<0.001% at 1 kHz (0.0007% on prototypes) at 100 W output using a ± 56
V supply rated at 4 A continuous. <0.003% at 10 kHz and 100 W.
<0.0003% for all frequencies less than 10 kHz and all powers below 
clipping. , . .
Determined by 2nd harmonic distortion (see above).
<0.003% at 100 W. (50 Hz and 7 kHz mixed 4:1).
Unconditional __________ _____  .

3rd harmonic distortion:

Total harmonic distortion: 
Intermodulation distortion:
Stability:

• complete with carrying case
SPECIFICATIONS.
INPUTS
Levei'lmpedance Mtc 46 db/1 K
Line .22 db/l6K x 12
Phono 52 db/50K STEREO x 2 ( 2mv) at 
1KHz
Effect Return (Aux) .20 db/50K x 1 
OUTPUTS
Level/lmpedance L 8 R 0 db'2K
Effect Send 0 db/2K F/B Out 0 db/2K 
Head phone Stereo ♦ 10 db 600 (100 1K) 
EQUALISATION
Channel
Bass *15db
Treble *l5db
Master
Bass *l2db
Treble xiOdb
Middle *12db

FADER & CONTROLLERS
12 channel fader. Slide: 60m/m, LOG 25%
2 Master fader: Slide. 60m/m: LOG 15%
12 F/B Volume: 300. LIN
1 F/B Master level 300. LIN
12 Effect Send. 300. LIN
1 Effect Return. 300, LOG 15%
2 Phono. 300. LOG 15%
1 Head Phone, 300, LOG 15%
S/N, 58DB
FREQUENCY RESPONSE 20-20 KHz 
TOTAL HARMONIC DISTORTION: Less 
than 0 1%
METER 2 illuminated VU Meters Odb = 
0 775V
PEAK INDICATOR 12 LED Peak Indicators
VOLTAGE 240VAL50Hz
POWER CONSUMPTION 7 2 watts 
DIMENSIONS 620 (W) x 386 (D) x 108(H) mm 
(supplied complete with carrying case)

On Special at $299 
Normally $319

THIRD OCTAVE GRAPHIC EQUALIZERMX-1200 microphone/audio mixer

Crossover kits

$799band boxes)

Frequency Response:
Boost & Cut._________

Bands:
Noise:
20 kHz bandwidth
Distortion:

This unit features: 12 microphone line inputs with pan, bass, treble, effect and 
fold back controls for each channel • LED peak indicators for eafhfh®™e’ 
• 2 turntable inputs with cross-fade and individual output controls • master 
equaliser tor bass, midrange and treble • variable headphone output etc. etc.

SPECIFICATIONS E.T.I. Dec. 1982
28 Bands from 31.5 Hz to 16 kHz
<0.008 mV, sliders at 0. gain at 0 (-102 dB),

0.007% at 300 mV signal, sliders at 0. gain at 
max. 0.01 %, sliders at minimum.
1 2 Hz-105 kHz, +0,-1 dB. all controls flat.
14dB

SERIES 4000 
SPEAKERS.
• 8 speakers with crossovers......  

........................................... $499 
• Speaker boxes (assembled 

with grill and speaker cutout) ...
$299
$199

Complete kit of parts (speak­
ers, crossovers, screws, inner-

Assembled, tested, ready to 
be hooked up to your system ... 
.............................................. $849

WE BELIEVE THAT WE ARE NOW THE ONLY ONES TO SUPPLY COMPLETE SPEAKER KITS ASSEMBLED 
AND TESTED FOR THOSE WHO HAVEN’T GOT TIME $849 EX STOCK.
PLEASE WRITE FOR CONSTRUCTION NOTES, THESE COMPLIMENT THE SERIES 5000 AMP RANGE AND

ADD THE FINAL TOUCH.

ROD IRVING ELECTRONICS p|eage address tax exempt, sch00l wholesale, and dealer enquiries to:
425 Hiqh St., Northcote, Vic. 48-50 A Beckett St., Melb., Vic. whot.fsalePhone1o3) 489 8866, (03) 489 8131, Mail Order Hotline (03) 4811436 ®™°O”J25 High St. Northcote 3070 (03) 489 7099 (03) 481 1923

Mail orders to P.O. Box 235 Northcote 3070 Vic. Teiex AA 33397
MinimumP & P $3.00. Errors & omissions excepted. --------------------------------------------------------———



Cat 
D-293OCat D-2920

3-way, all mode, 2 metre

FT290R

The most flexible 2m 
ng around: portable with 
internal batteries, mobile or 
base with external 12V & antenna 
.. . PLUS it s all mode. Great for packet 
radio, too! Cat D-2885 e

a $429
BONUS Free set of 8 C 
size Ni Cads...Save$49.80 

Cat S-3301

/ BOOKS!
1984 US Amateur Callbook
All W & K calls with QTH. A must for the
DXer! Cat B-2184

1984 Foreign Amateur Callbook
All calls except W & K - includes good ol'
VK!
Cat B-2284 s2995

FRB 757 
Relay Switching Box

You asked for it! Allows FT757 to be used 
with variety of linears, etc. And at this low 
price it s a steal!
Cat D-2946

s15”

All mode 
computer aided 

HF Transceiver... 

FT 980 
Our top-of-the-line Yaesu: all mode, 

band HF with general coverage receive, 
even uses an 8-bit micro - and can be 

linked to your personal computer! 

¿1995
MD1 B8 Desk 

mic Save $99
Cat C-1114>

, BONUS 
* MONTH*

BUY NOWAND 
GET YOUR BONUS!

Go-anywhere UHF

FT 708 H/Held
10 memories, standard repeater J 
splits and 1W output on 70cm: /

that’s the FT708. Memory or I 
band scanning, complete J 
with Ni Cad battery and J 
charger. Ji

FT 208R
Or try this one for two metres: the 
superb FT208. Also has 10 mem­
ories, standard +/—1600kHz 
splits built in and comes 
with Ni cad battery 
& charger.

only$35q

Free YM-24A 
Speaker/ 

Microphone J
Save $39 h

Cat C-1111 ’

BONUS
Free YM-24A 
Speaker/Mic 
Save $39
Cat C-111

Cat 
D-2889

The Thrifty HF Transceiver

IE F..I

Communications at its best

FRG 77OOHF

Full 150kHz to 30MHz coverage with 
superb bandspread: a receiver you’ll be 
proud to own and use. 240V operated, 
includes 12Vconversion kit. Cat D-2840 

only S579 
BONUS Free Antenna 

Coupler Save $95 
Cat D-2843

UHFSWR/Power Meter!
No more guesswork at UHF! Quality UHF 
meter made by Oskerblock covers all of 

70cm Amateur band plus CB band. 
Essential for the 

Z call!

Cat Q-1342

$9900

FAS-1-4R 
Remote Antenna 

Selector
Use with the FC-757 Auto Antenna Tuner 
to remotely select one of four antennas 
right at the top of the tower - with only one 
feedline and one control line station.
Cat D-2947 S9950

No. ] for Amateur Radio 
^Enthusiasts

Dick Smith Hom Shocks are located in the Dick Smith Stores listed below 
You'll find a licensed amateur at each Shack.
«¿E?? 'L5!0*5'2™9!." • W"» !>'■*• SI«5051 • Com Hill 162 Pack Hw, 439 5311 • Gmfonl315 MannS! 
“ ““ •Mtltaxini.291-293 fVateaSt67 9834 • R«*m»nd Budge94428 1614 • Spnngvil« SpnngvaleSOandenam Rds 
547 0522 » Bnibanv: Buranda 166 LoganRd391 6233 • Townsville lnghamRd6 Co«*vStWes1EntI72 5722 • Toowoomba 
8own 6 Ruthven Sts 38 4300 • A4b.nl. Wnght 6 Medtet Sts 212 1962 • Pwth Wiiarn St & Redmon Ave 328 6944 
• Cannmpton Wharf St & Albany Hwy 451 8666 • Hobart 25 Bairack St 31 0800

FT-77S: Cat D-2914 $599
Or High Power Version:
FT-77: Cat D-2915 $299Ow3

BONUS: Buy either set 
this month and get a FREE 
MH-1B8 Scanning 

CatC-1116 Microphone Save $35

Small size - but big in features: that's 
the superb FT77S. It uses the latest 
CAD/CAM techniques with nominal 
10W output on all HF bands - WARC 
included!
The ideal set for the Novice. And if 
you're on a budget, you cannot go 
past the FT77S.
13.5V operated - so it's just as much 
at home mobile as it is back home. 
And if you want that extra oomph, go 
for the superb FT77. 100 watts 
output on all HF bands . .. and it's a 
massive $100 off last year’s price!

Want to use your 
FT 757 in the shack?

$299Cat D-2941

Quality switch-mode supply plugs straight 
into FT757 - very thin design fits under­
neath rig. Suitable for 50% duty cycle.

Need a general 
purpose rig supply?

More than just a supply! 20 amps of 
regulated muscle, PLUS an external speaker 
for ultra-clear QSO’s. Suits most types of 
nominal 12V (13.8V) powered transceivers, 
plus directly into FT77/S.

Cat D-2916 FP7OO 225

Look Mum! No hands!
YH-1 Headset Mic.

Now you can go mobile with safety - leaving 
your hands free for driving. Lightweight & 
comfy single-ear phone plus boom mic. 
Suits most types of transceivers. Use 
appropriate switch box below for your rig.
Cat C-4195 $24"

PTT Switches
Spring loaded PTT and lock on transmit. 
Shirt pocket clip included, TX light.

SB-1 Suits FT208, FT708 & other mini
6-pin rigs Cat D-3510
SB-2 Suits FT230, FT29Q FT-690 & other
7-pin rigs.
Cat D-3512 s29“

DICK SMITH © 
ELECTRONICS
See page 30 for address details



Letters to 
the editor

Unemployment: 
wisdom must prevail

I am a Small Business man who has 
worked for the most part of 15 years at 
the rate of 60 hours per week. I was 
staggered to read the NSW Minister for 
Transport, Mr Unsworth’s comment on 
information technology in Sydney. To 
quote:

“When I see young people at the 
beach surfing from dawn to dusk, I do 
not see them as being dole bludgers. I 
think they are very smart Australians 
who know how to while away the idle 
hours society has doled out, work being 
deprived to them. If we live in a country 
that cannot provide employment for all, 
we have to look at how we cater for the 
needs of those not among those chosen 
to take up positions in the workforce.”

650,000 businesses in Australia like 
mine employ less than 10 people. Small 
businesses earn more profits and pay 
more taxes than the whole of the big 
business sector.

If each small company could employ 
someone at a rate similar to the dole 
without breaking the law, you would 
quickly see the unemployment fall. Yes, 
they would be doing menial tasks; 
sweeping floors, cleaning cars or process 
work, but at least they would be making 
a contribution to wealth generation 
instead of revenue debilitation.

Of course, why should they work at 
the same rate if our society is prepared to 
pay them to do nothing.

It’s an unpleasant decision for our 
politicians but surely wisdom must 
prevail.

Tony Cox, Managing Director 
Adfoam Industries Pty Ltd, 
Brookvale, NSW.

Praise for
Neville Williams

As an avid reader of Radio & Hobbies, 
Radio Television and Hobbies and 
Electronics Australia for the past 25 
years, I would like to take this 
opportunity to pass on my sincere thanks 
to Neville Williams for his outstanding 
contribution to the magazine and to the 
advancement of electronic knowledge in 
the community in general, even if he has 
been “paid to work at his hobby”. I too 
can well remember the days of octal 

sockets, aluminium chassis, 20% 
resistors, ultra linear output 
transformers, Radiotron Designer 
Handbooks and Wharfedale 15-inch 
speakers in nine cubic foot brick corner 
enclosures.

I must say I have always enjoyed Mr 
Williams’ no-nonsense, straight down the 
middle literary style in all facets of the 
magazine, whether it be on technical 
matters or record reviews. His recent 
series of articles on Compact Disc have 
been especially informative and 
educational. I am sure I speak for all 
readers of the magazine, both young and 
old, in congratulating him on a job well 
done.

Peter Watson,
North Balwyn, Vic.

Floppy disk standards
Thank you for reviewing our Chinon 

3-inch floppy disk drive in the April issue 
of Electronics Australia. However, the 
point concerning standards should not go 
unanswered.

There is only one standard for the' 
3-inch drive. Both media and drive 
characteristics were defined by Hitachi, 
Maxell and Matsushita and subsequently 
supported by Toshiba, Sankyo, Canon 
Janome and now Chinon.

The adoption of the Sony 3/¡-inch 
drive by Hewlett-Packard, Apple and 
ACT-Apricot does not indicate standards 
leadership although it may encourage 

Basic Electronics is almost certainly the 
most widely used manual on electronic 
fundamentals in Australia It is used by 
radio clubs, in secondary schools and 
colleges, and in WIA youth radio clubs. It 
begins with the electron, introduces and 
explains components and circuit concepts 
and progresses through radio, audio 
techniques, servicing test instruments, 
television, etc. If you've always wanted to 
become involved in electronics, but have 
been scared off by the mysteries 
involved, let Basic Electronics explain 
them to you.
Available from: Electronics Australia, 57 
Regent Street, Chippendale, Sydney 
2008. PRICE $4.50, OR by Mail Order: 
Send Money Order or Cheque to 
Electronics Australia, PO Box 163, 
Chippendale, NSW 2008. PRICE $5.40.

media second sourcing. Verbatim have 
announced their intentions in this area 
but no product is yet available.

The H-P drive is a Sony 3/2-inch 
600rpm, 70-track single side unit capable 
of storing 250 Kbyte unformatted.

Apple has a variable speed drive 
capable of storing 400 Kbyte and the 
Apricot uses a 300rpm 80-track format.

Drive second sourcing is by Tandon 
and Shugart although, contrary to MIC 
recommendations, neither drive is 
compatible with Sony nor with each 
other. Chinon is also second sourcing the 
Sony drive.

Tabor’s 3 % drive is now second 
sourced by Seagate and MPI. It is the 
only sub 100mm drive which has an 
effective double sided capability and the 
soft jacket media is manufactured by 
conventional packaging techniques. Disk 
manufacturers include Dysan, 3M and 
Brown Disk, with others due to follow.

Daneva is not going to bet its future 
on one standard. We will be sourcing all 
three in the knowledge that each has 
benefits over its rivals and will develop 
its own niche.

Stuart Wright, Managing Director, 
Daneva Australia Pty Ltd, 
Sandringham, Vic.

Parts wanted
I need some assistance and was hoping 

that one of your readers may be able to 
help. I have an old Mullard Dual Wave 
Model 61A valve radio receiver and 
would like to know the approximate date 
of manufacture, the years distributed 
and any other relevant information. My 
unit has a broken dial glass and 1 would 
be grateful for assistance in locating a 
suitable replacement.

A. Taylor,
71 Andrew Rd, Valentine, NSW.
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• PHONE YOUR ORDER - ALTRONICS TOLL FREE

poi? 9 POST AN ORDER TO ONE F0 30 OF ALTRONICS CONIPETITIORS
“ na-raBv vou
Why wa« ÄÄÄ

NEW HITACHI P SERIES
SQUARE SCREEN DUAL BEAM CRO

V-212 DC to 20 MHZ, 1 mV/div, DUAL-TRACE

we are proud to include Hitachi s latest oscillo­
scope in our range of test equipment

it features: • Thin, light ana compact aesign 
(310W x 130H x 370D mm, 6 kg) • Large 6 inch 
rectangular, internal graticule CRT • vertical

moae triggering selection to provide staple 
triggering of each channel • High accuracy ± 3% 
• High sensitivity 1mv/dlv • Staple low drift 
design • tv sync separation circuit builtln • 
Convenient x-Y mode for phase difference 
measurements • Tilting bail supplied

FREE FREIGHT ANYWHERE IN AUSTRALIA

Q0152.... $699.00

..... y

W'¿ * I & «

MICROWAVE OVEN 
.LEAK DETECTOR

rwnw 
-XuZ 
>oz< eZUJ°- 
tOlUH

ETI PROJECT
■ Completely passive project receives microwaves 
via an antenna whicn 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 Hdt Carrier Diode 
supplied.

(still only) $14.50K1724 K58OO $89.50

THE DAZZLING 
MUSICOLOR IV PROJECT

Combination colour Organ and Light Chaser. Four 
channel colour organ, internal micro-phone or 
connect to speakers for colour organ operation 
(The lights connected to each channel pulse in 
beat to the music proportional to portion of 
frequency spectrum concerned.) Four chaser 
modes forward and reverse. Output lamp toad 
capacity a massive 2400 watts — that s 100 party 
globes. Full instructions and every last nut and 
bolt included. Great fdr parties, shop signs display 
windows etc

MULTIPROM INTERFACE
44K OF PROGRAM STORAGE

a sensational new kit for the microbee, requires 
no modification to the computer except for the 
fitting of a 50 pin expansipn socket. This project Is 
easy to build and will allow you to store and 
software select up to 44 K of eprom storage — acts 

minl aisk ddve system with the speed df 
ram. Extra units may be added to further Increase 
storage.
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 moniter included (plus sourceflle)

THE MICROBEE KIT OF 1983

K9673..................................$99.50
8 INCH WIDE RANGE 

DUAL CONE SPEAKER
200mm (8 in.I. 10 Watts Max, power input. Public 
Address. Background Music ideal hi pi extension 
speaker, includes transformer holes at Simm 
Over 30,000 sold in Australia1 
Mounting holes 140 x 140mm.

C2ooo......................$9.50 ea
io up............................ $8.70

8 INCH
CEILING SPEAKER GRILL 

C0800................................... $2.75
io up........................... $2.00

ALL COMPUTER 
SELECTED

SUPER PRICE

$5 each
.25W Resistor Pack

.........................................S12 Value

INCREDIBLE 
VALUE 

BULK 
PACKS

R3501.....
Av. contents 300.

FUSE HOLDER 3AG
32 x 6.3mm Fuse yOh

S6000.. 95C (Œ
10Up.. 85c each

FUSE HOLDER M205
20 x 5mm Fuse

S5990. . 90C M
10UP.. 80c each 'Sm

MINI SPEAKER 
57mm 

200 MW 8 OHM 
Large Ferrite Magnet. 

Ideal replacement speaker. 
Great for hobby projects.

C 0610, . . $1.95
10 Up . . . $1.50

MINI SPEAKER 
82.5mm (3% in.)

3 watt 8 OHM 
Mounting Holes at 

71mm centres.

C 0612. . . $4.75
10 Up ... $4.25

165 mm (6% in.)
Dual Z 4/8 OHM 

3 Watt RMS 
Mounting holes at 

112mm.

C 0620. . . $7.95
10 Up ... $7.25

• FOR DESPATCH P&P CHARGES AND ADDRESS DETAILS PLEA) R TO OUR AD. ON PAGE 125



• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999-
_„pnD..wpunNE YOUR ORDER TOLL 
ORFOR ^5 FREE ON 008-999-007

äs Ss
Australia. „

INSTRUMENT CASES
Our superb instrument cases will give 

your projects the professional 
appearance they deserve.

H0480
H0482

WAS NOW 10 + 
$13.50 $11.50 $ 9.50 
$17.50 $15.00 $12.25

OEM's — Manufacturers — Bulk users. 
Your product will look like Its 
straight out of "Hewlett Packard's" 
factory with these brilliant low cost 
cases. Contact our wholesale Depart­
ment for Bulk Prices.

H0480
size: 200W X 
1600 X 70H

internal meunting posts enable a wide com­
bination of PCB s. Transformers, etc. to be 
accommodated (screws supplied).
Removable front and rear panels. Attractive 
textured finish one side and plain the reverse 
side (Enables direct engraving, silk screen 
printing etc tn plain side.)

^H0482 
VENTED

Size: 260W X 
190D x 80H

* tod and bottom split apart for ease of con­
struction or service Integral feet Included.

* Great for test instrument and other high 
grade protects •

• PCB guide rails provided internally allow 
vertical PCB positioning to several locations.

KEY OPERATED SWITCH
HALF PRICEI BE QUICK

01272
WAS $29.50LOGIC 

PROBE

S2500 $3.50

» Directly pewered frpm circuit under test is vi * 
Tested to 12 6 mhz * dtl/ttl - CMOS Threshold 
selector * Circuit loading 30UA approx, ♦ High- 
Low — pulse or memory led indication, impulse

19.5mm 
mounting hole 

required. Supplied 
with two keys. Hundreds 

of applications for 
security type applicatidns.

ONLY 
$19.50

mode pulse length is extended to enable visual 
observation, in memory mode any detected level 
is continuously displayed until reset

ALTRONICS
105 STIRLING ST. PERTH — FOR INSTANT SERVICE

008 999 007 TOLL 
FREE

moi 4 IZQQ PERTH METRO AREA &3^0 IJ33 AFTER HOURS RECORDED SERVICE
All Mail Orders: Box 8280, Stirling St. Perth, WA 6000.

ALTRONICS RESELLERS „ H
Please note that resellers may not have all the items advertised in 
stock and as resellers have to bear the cost of freight, prices may be 
slightly higher than advertised, altronics resellers prices should how­
ever represent a considerable saving over our competitors prices.

Phone toll free 6am-8pm — for personal service, or take advantage of 
our 24 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.
S2.50 DELIVERY AUSTRALIA WIDE, we process your order the day re­
ceived and despatch via Australia Post. Allow approx. 7 days from day 
you post order to when you receive goods. Weight limited lOkgs.
$4.50 delivery AUSTRALIA WIDE, we process your order the day re­
ceived and despatch via Jetsetvice for delivery next day.
BANKCARD HOLDERS CAN PHONE ORDERS UP TO 8PM (EST) FOR NEXT DAY 
DELIVERY — SOUNDS INCREDIBLE DOESN T IT? Alright YOU CVniCS JUSt try 
us! weight limit 3.3kgs. Jetservice cannot delivr to P.O. box numbers 
(Australia Post would have a fit).
$10.00 HEAVY HEAVY SERVICE - AUSTRALIA WIDE All orders Over lOkgs 
must travel on the heavy service, that is — road express. Delivery time 
7 days average.

WA VICTORIA QUEENSLAND COFFS HARBOUR

COUNTRY
ALBANY 
BP Electronics. . 
ESPERANCE

41 2681

Esperance 
Communications. ... 71 3344

GERALDTON
Geraldton TV and 

Radio..................... 21 2777
KALGOORLIE
Todays Electronics. . . 21 5212

CITY
All Electronic

Components. . .
Ellistronics............
MaGraths

Electronics....
SUBURBAN
BENTLEIGH

662 3506
602 3499

347 1122

MANDURAH
Kentronics
WYALKATCHEM
0 & J Pease.................

. 35 3227

81 1132

DARWIN
Ventromcs. 81 3491
ALICE SPRINGS
Ascom Electronics. ... 52 1713
Farmer Electronics. ... 52 2967

ACT
CITY
Electronic

Components 
Scientromcs. . 
Australis . . . .

80 4654
54 8334
47 5172

Absolute Electronics. 557 3971
BOX HILL SOUTH
Eastern

Communications. . 288 3107
CHELTENHAM
Talking Electronics. . 550 2386
FOOTSCRAY
Acron Electronics. 689 1911
SOUTH CROYDEN
Truscott Electronics. 723 3860

COUNTRY
BENDIGO
Lmdrea & Johnson. 41 1411
MILDURA
Electronic and

Digital Services. 23 3380
SHEPPARTON
GV Electronics............  21 8866

CITY 
Delsound P/L............ 229 6155
SUBURBAN
FORTITUDE VALLEY
St. Lucia Electronics. . 52 3547
PADDINGTON
ECO Technics. . . 369 1474
SALISBURY
Colourview Wholesale275 3188
SLACKS CREEK
David Hall Electronics. 208 8808

COUNTRY
CAIRNS
Thompson Instrument

Services................... 51 2404
GLADSTONE
Purley Electronics. . 72 4321
NAMBOUR
Nambour Electronics. . 41 1604
PALM BEACH
The Electronics Centre. 34 1248
ROCKHAMPTON
Purley Electronics. . 2 1058
TOOWOOMBA
Hunts Electronics. 32 9677
TOWNSVILLE
Solex 72 2015

CITY
Protromcs 2123111
Gerard & Goodman 223 2222

CITY
Avtek Electronics. . . 267 8777
David Reid Electronics 267 1385

SUBURBAN
Jaycar . .264 6688

BRIGHTON
Brighton Electronics. . 296 3531
CHRISTIES BEACH
Force Electronics. . 382 3366
KESWICK
Freeway Electric

Wholesalers 297 2033
PROSPECT
Jensen Electronics. . . 269 4744
REYNELLA
Force Electronics 381 2824

Radio Despatch . . 211 0191

SUBURBAN
CARLINGFORD
Jaycar............
CONCORD
Jaycar............

872 4444

745 3077

TASMANIA

CITY
D & I Agencies............ 23 2842
GEORGE HARVEY
Hobart 
Launceston

34 2233
31 6533

RESELLERS WANTED IN ALL AREAS (Including WA) 
Phone: STEVE WROBLEWSKI (09) 381 7233 for details.

Coffs Harbour
Electronics. .

GOSFORD
Tomorrows

Electronics.... 
KURRI KURRI 
Kurri Electronics. 
NEWCASTLE 
D.G.E. Systems.

52 5684

24 7246

37 2141

. 69 1625

DEE WHY
David Ryall

Electronics............ 982 7500
ENFIELD
Avtek........................ 745 2122
HURSTVILLE
Jaycar ................... 570 7000
LEWISHAM
PrePak Electronics. . 569 9770
MATTRAVILLE
Creative Electronics. 666 4000

COUNTRY
ALBURY
Webb's Electronics. 25 4066
BATHURST
Sound of Music 31 4421
BROKEN HILL
Crystal TV. .. . 4803

George Brown & Co.. . 69 6399
NOWRA
Vimcom Electronics. 21 4011
PENRITH
Acorn Electronics. 21 2409
PORT MACQUARIE
Hall of Electronics. 83 7440
RAYMOND TERRACE
Alback Electronics. . . . 87 3419
RICHMOND
Vector Electronics 78 4277
TAMWORTH
Landlink

Communications. 65 4622
TOUKLEY
TES Electronics. 96 4144
WINDANG
Madienk Electronics 96 5066
WINDSOR
M & E Electronic

Communications. 77 5935

• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999-007



Electronics Australia reviews the 

Hyperion 
Personal 
Computer 
For business and professional use
The Hyperion personal computer from the 
Canadian company Bytec is an IBM-compatible 
“transportable” with some useful enhancements. 
It features excellent graphics capabilities and a 
wide range of software for business and 
professional use.

by PETER VERNON

The most immediately striking aspect 
of the Hyperion computer is the design, a 
stylish combination of built-in screen and 
dual disk drives with a low-profile 
detached keyboard which is a delight to 
use. Forethought is evident in all aspects, 

from the recessed front panel controls for 
the video display to the quality of the 
internal construction. The carrying 
handle moulded into the top of the case 
and the sloping shelf at the bottom 
which tilts the main unit for convenient 

viewing, while also providing storage for 
the keyboard, are also good features.

With dimensions of 455 x 263 x 
215mm (W x D x H) for the system unit 
and a weight of around 9kg, the 
Hyperion is “luggable” rather than 
portable. The attraction however is that 
the computer can be carried fairly easily 
from one workplace to another while 
providing everything necessary for 
serious business or professional use.

The keyboard has 74 alphanumeric 
keys laid out in a standard qwerty 
pattern and including a 14-key numeric 
pad with cursor control keys. Standard 
keys are in non-glare grey with control 
and special function keys highlighted in 
white. Ten “soft keys” above the 
standard keys can be programmed to 
allow single key entry of commonly used 
commands in MS-DOS, Basic or 
applications programs such as 
Spellbinder or Lotus 1-2-3.

Overall dimensions of the keyboard 
are 455 x 215 x 15mm (W x D x H), with 
the typing surface arranged in a concave 
plane for comfort and two small flip­
down legs beneath the rear edge to 
increase the tilt of the keyboard. The key 
action is smooth and positive, similar to 
that of an electric typewriter, and 
requires only a very light touch. One 
small criticism is that the Caps Lock key 
does not physically lock down and gives 
no indication of which mode is selected. 
Most of the software packages designed 
for the Hyperion indicate the status of 
Caps Lock on the screen, but some 
programs do not.

A 17cm (diagonal) video display screen 
is built-in on the left side of the Hyperion 
front panel. The standard text display is 
80 characters by 25 lines, with the 
bottom line dedicated to display of labels 
for the soft keys, although the labels can 
be turned off if desired. Text is displayed 
in amber on a non-glare background and 
is sharp and easily legible at comfortable 
viewing distances, although of course

The detached keyboard features 74 keys laid out in standard qwerty pattern.

Biasaaaaaaau 
Waaaoaaa«m|



The Hyperion computer features a built-in video display, dual disk drives and a low-profile detached keyboard.

gm gg gu 8| ga » ga »
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ou ^g»., j,»^ •t^w. gm «mR^R R» p^r

individual letters are smaller than those 
displayed on larger video monitors. An 
automatic “screen saver” feature blanks 
the video display if the computer receives 
no input for a three minute period.

An unusual feature of the Hyperion is 
that the screen can emulate either the 
IBM monochrome or colour displays 
under software control. In the “colour 
emulation” mode, different intensities of 
amber are used to simulate colour 
graphics. This means that software 
designed for the IBM PC’s colour 
graphics adapter board will also run on 
the Hyperion computer, in contrast to 
the problems experienced with the same 
software on some other “compatibles”.

Text can be displayed with either 80 or 
40 characters per line with character 
attributes (underline, blinking, 
intensified, reverse and sub and super­
scripts) interpreted either according to 
IBM PC standard or an enhanced 
Hyperion standard. Five “pages” are 
available for text so that it is possible, for 
example, to write on one page while 
displaying another. This feature eases 

the task of programmers in providing 
“help” screens etc and hence also 
indirectly benefits users.

Graphics capabilities are also 
extensive, with two medium and two 
high resolution modes available. One set 
of these provides 320 x 200 and 640 x 
200 pixel resolution and is compatible 
with IBM PC software, while the other 
set maintains the same horizontal 
resolution but increases vertical 
resolution to 250 pixels. Both medium 
resolution modes allow the use of four 
levels of intensity to produce different 
shades on the screen.

Finally, for those users who require a 
larger screen for demonstration purposes 
or whatever, a connector on the rear 
panel of the main unit provides a 
standard composite video signal output.

Also at the rear of the main unit are 
connectors for 240VAC power, a phone 
line connection, telephone handset (of 
which more later) and an acoustic 
coupler, parallel and serial printer ports 
and bus expansion port. All these 
connectors are labelled with unob­

trusive symbols and the printer and 
expansion ports are provided with tapped 
stand-offs to secure the appropriate 
cables in place.

Power for the Hyperion is controlled 
by a large illuminated pushbutton on the 
front panel, just next to the screen. 
When first switched on with a diskette in 
place in drive A the Hyperion performs a 
diagnostic self-test (for about 30 seconds) 
and then proceeds to load commonly 
used MS-DOS command files from the 
disk into an area of RAM set aside as a 
disk emulator (called Drive C). The size 
of this area is set to 90K by default and 
the copying process takes only a few 
seconds. From this point common 
operating system commands can be used 
without a disk access, considerably 
speeding up the operation of the 
computer.

Other programs can also use the disk 
emulator, again providing a significant 
increase in speed, while the MODE 
command allows the user to vary the size 
of the disk emulator area (and also to 
set screen options and printer
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MODEL 175 AUTORANGING 
BENCH/PORTABLE DMM

KEITHLEY INSTRUMENTS

The new Model 175 Autoranging Bench Digital Multimeter, from 
Keithley 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-’/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 lEEE-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.

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 RD, SOUTH OAKLEIGH, 3167 

PHONE (03) 579 3622. TELEX AA32742
N.S.W. 559A WILLOUGHBY ROAD. WILLOUGHBY, 2066 

PHONE (02) 95 2064. TELEX AA22978
S.A. 31 HALSEY RD, ELIZABETH EAST, 5112 

PHONE (08) 255 6575. TELEX AA88125

Other features of the Model 175 include:
• 4-1/z digit LCD display with annunciators for function, range, and 

feature indication «
• 10pV/10mQ/10nA sensitivity n /\ /I
• 0.03% basic DCV accuracy \\/ \/ [^7
• True RMS AC X*—* /
• 10A capability \ J—7
• 100kHz bandwidth in AC >
• dBm/relative function
• Relative reference / V
• Max/Min reading hold ^”77 \
• Safety input jacks A
• Front panel accessible amps fuse I / \

Plug into ‘Eveready’rechargeables.
Our rechargeable range, in 

popular sizes, can be charged up 
to 1000 times on the new model 
ACC50E Charger, thus offering an 
extremely economical power 
source to the heavy-battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys.

Please don’t hesitate to call for 
further information.

Rechargeable Nickel- 
Cadmium Batteries.
Union Carbide Australia Limited, 
Battery Products Division, 
157-167 Liverpool Street, Sydney. 
Phone: 2690656
SALES OFFICES:
Brisbane: 47-49 Sherwood Road, 
Toowong. Phone: 3716877.
Adelaide: 121 Greenhill Road, 
Unley. Phone: 2720611 
Melbourne: 14 Queens Road. 
Phone: 261241, 262332.
Perth: 901 Hay Street.
Phone: 3212926.

UNION 
CARBIDE

Everead/and Union Cartxde'are registered trade marks. 085.R834A
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Hyperion 
Personal 
Computer
configuration). The contents of drive C 
are not permanent however and are lost 
when the Hyperion is turned off. It is 
intended for temporary storage of 
frequently used commands, not 
important data files or programs, but is a 
very nice feature nonetheless.

Hyperion hardware
The Hyperion is based on the Intel 

8088 8/16-bit microprocessor running at 
a 4.77MHz clock speed and there is 
provision for the installation of the 8087 
numeric co-processor to speed up 
intensive mathematical operations. 
Memory size is 256K, with an additional 
20K of static RAM used for the screen 
memory and 8K of ROM for the 
diagnostic and initialisation programs. A 
battery-powered clock and calender 
provides ready access to the time and 
date, displayed on the screen with the 
soft key labels by the operating system or 
called up with TIME and DATE 
commands from other programs.

Mass storage is provided by two built- 
in Remex 13cm minifloppy disk drives 
with convenient “push to open, push to 
close” door latches. With no disks in the 
drives the read/write heads are locked 
apart to eliminate the possibility of 
damage caused by sudden bumps, an 
important consideration for a 
transportable machine. The disk drives 
are double-sided, double density types, 
each providing 320K bytes of storage.

Hyperion departs from IBM’s concept 
of an “open system” by having no

BasicA statements and functions
ABS, ASC, ATN, AUTO, BEEP, BLOAD, BSAVE, CALL, CDBL, CHAIN, 
CHR$, CINT, CIRCLE, CLEAR, CLOSE, CLS, COLOR(A), COLOR(G), 
COM(n), COMMON, CONT, COS, CSNG, CSRLIN, CVI, CVS, CVD, DATA, 
DATES, DEF FN, DEF SEG, DEF USR, DEFINT, DELETE, DIM, DRAW, 
EDIT, END, EOF, ERASE, ERR, ERL, ERROR, EXP, FIELD, FILES, FIX, 
FOR . . . NEXT, FRE, GET(A), GET(G), GOSUB, GOTO, HEX$, 
IF . . . ELSE, IF . . . GOTO, IF . . . THEN, INKEYS, INP, INPUT, INPUT#, 
INSTR, INT, KEY, KILL, LEFTS, LEN, LET, LINE, LINE INPUT, LINE INPUT#, 
LIST, LUST, LOAD, LOC, LOCATE, LOF. LOG, LPOS, LPRINT, LPRINT 
USING, LSET&RSET, MERGE, MID$, MKI$, MKS$, MKD$, NAME, NEW, 
OCTS, ON COM(n), ON ERROR GOTO, ON KEY, ON . . . GOSUB, 
ON . . . GOTO, OPEN, OPEN COM1OPTION BASE, OUT, PAINT, PEEK, 
PLAY, POINT. POKE, POS, PRESET, PRINT, PRINT# USING, PRINT 
USING, PRINT#, PSET, PUT(A), PUT(G), RANDOMIZE, READ, REM, 
RENUM, RESTORE, RESUME, RETURN, RIGHTS, RND, RUN, SAVE, 
SCREEN, SGN, SIN, SOUND, SPACES, SPC, SQR, STOP, STRS, 
STRINGS, SWAP, SYSTEM, TAB, TAN. TIMES, TRON/TROFF, USR, VAL, 
VARPTRS, WAIT, WHILE . . . WEND, WIDTH, WRITE, WRITE#

îîè vans

The rear panel features parallel and serial printer ports, a bus expansion port and connectors for 
an acoustic coupler, telephone line and handset.

internal general-purpose expansion slots, 
but considering the likely applications of 
the machine and the extensive features 
already provided, this is not likely to be a 
problem. For those who insist upon 
using special purpose boards a separate 
expansion box will be available shortly, 
containing seven IBM-compatible 
hardware slots and a hard disk drive.

One expansion option is particularly 
worth mentioning. The previous 
reference to a telephone handset 
connection indicates the Hyperion’s 
potential as a communications terminal. 
Indeed, Hyperions intended for the 
north American market come with a 
built-in modem. In Australia this add-on 
modem is awaiting approval by Telecom, 
but the Hyperion hardware and software 
remains ideally suited for use as a 
communications terminal.

The three communications connectors 
are American style RJ-11 telephone 
sockets, but suitable adapter cables will 
be available from the Australian 
distributors of the machine. The 
Hyperion with built-in modem is 
intended to be connected between a 

telephone handset and a telephone wall 
socket (Telecom permitting) with the 
acoustic coupler output available when 
direct connection is not possible.

The IN:TOUCH software package 
supplied by Bytec can control the 300 
baud modem, automatically dial the 
phone, maintain directories of telephone 
numbers and control the volume of the 
computer’s internal speaker to allow 
voice calls to be monitored. The 
communications interface can be 
configured for most popular data 
transmission protocols and the program 
also includes a “Learn” mode which will 
remember the log-on sequence for a 
particular telephone number. Once the 
number is on file a single touch of a soft 
key will dial and another key will 
transmit the correct log-on sequence for 
a particular database.

It is to be hoped that the Hyperion can 
meet Telecom’s standards for connection 
to the public telephone network so that 
Australian users can have the benefit of 
the advanced features provided by the 
communications hardware/software 
combination.

Operating system and 
applications software

The operating system of the Hyperion 
is MS-DOS 1.1 with enhancements. It 
includes the standard routines such as 
CHKDSK, COM1, DEBUG and the 
EDLIN text editor but also incorporates 
extensions to the MODE command and 
routines for defining the programmable 
soft keys. An EXPLAIN command 
which provides extensive HELP files on 
all aspects of system operation, called up 
with one or two key presses, has also 
been added.

Application software supplied for the 
Hyperion includes the IN:SCRIBE word 
processing package from Bytec, the 
Multiplan spreadsheet program, Lotus 
1-2-3, the Aladin database management 
system, Microsoft’s 8086 Macro 
Assember and Microsoft GWBASIC.
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Hyperion
Personal
Computer

INSCRIBE is an “in memory” word 
processor, meaning that it holds the 
entire text of a document in RAM, 
rather than saving portions on disk from 
time to time. As such it avoids the delays 
associated with disk accesses but is really 
only suitable for short documents, letters 
and memos. The major feature of the 
program is ease of learning and use, with 
most functions performed by the soft 
keys and cursor controls. The Ctrl key 
alters the operation of the cursor keys to 
allow large movements within a 
document, so that, for instance, pressing 
the right arrow key moves the cursor 
forward character by character while 
pressing Ctrl/right arrow moves the 
cursor forward word by word. Printing 
configurations are particularly versatile, 
using a series of printer drivers stored on 
disk. For a portable machine which may 
be used with a number of different 

The software includes word processing, spreadsheet and database management programs.
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printers the ability to create and recall 
several different printer configurations is 
a particular advantage.

Lotus 1-2-3 is possibly the biggest- 
selling program for the IBM PC and 
other compatible machines. It is a 
combination spreadsheet, database 
manager and business graphics package 
with some word processing capabilities, 
integrated to allow the same data to be 
used as the basis for a spreadsheet, 
graphics and database without multiple 
keyboard entries or disk files. The high 
resolution and shading capabilities of the 
Hyperion are particularly effective in 
producing the line, bar and pie charts 
catered for by Lotus, while the soft keys 
are used to good effect to ease the task of 
learning and using the program. A 
tutorial disk provided with the program 
takes the user through demonstrations 
and examples of the most commonly 
used procedures.

Word processing and spreadsheet 
programs probably cover 90% of the 
business uses of microcomputers such as 
the Hyperion, but in addition Bytec 
publishes a monthly list of tested 
software which has been found suitable 
for their machine. The list we saw 
contained well over 200 programs, 
including Peachtree accounting 
software, dBase II, the Condor 3 
database manager, games from Avalon- 

Hill, the “Perfect” series ’Filer, ’Speller, 
and ’Writer, PFS packages, Visicalc IV, 
the Lattice C compiler, Microsoft Cobol 
and Fortran compilers and UCSD 
Pascal. Most other IBM PC programs 
will also run on the Hyperion, the 
exceptions being those which use 
specialised video display or disk routines 
rather than working through MS-DOS. 
Shortage of software is not likely to be a 
problem for the Hyperion user.

GWBasic
The first versions of the Hyperion to 

be sold supplied Microsoft’s GWBasic 
rather than BasicA as originally 
intended. A note in the front of the 
Hyperion Programmer Guide lists the 
differences between the two versions, 
chiefly the wording of error messages 
and the exact requirements for some of 
the graphics statements, but confusion 
can still arise because the manual lists 
statements such as ON COM which are 
not in fact available in GWBasic.

Both versions of the language are 
extensively enhanced compared to 
earlier Basic interpreters, particularly 
with regard to graphics, sound and I/O 
capabilities.

Display modes are selected by the 
SCREEN statement, which also controls 
which of the text pages will be displayed. 
With a graphics mode selected, the 
statements PSET, LINE and CIRCLE 
are available for drawing points, lines 
and curves. All take options to control 
attributes such as shading and can be 
used with both absolute and relative 
coodinate systems. LINE with an 
optional “b” will draw a rectangle while 
adding an “f” will fill the shape in to 
create a solid pattern.

The DRAW command takes a string 
of arguments to specify movement of the 
drawing point, rotation and scaling, and 
also allows the addition of “subroutines” 
which can be separate strings of 
arguments called from the main string. 
DRAW is really another language in 
itself. The statement PAINT is also 
available for filling irregular shapes and 
circles, while once created, shapes can be 
stored and retrieved in arrays with the 
GET and PUT statements. This allows a 
limited form of animation at the cost of 
using considerable amounts of memory.

The internal sound generator of the 
Hyperion is controlled by the statements 
BEEP, SOUND, and PLAY. BEEP 
produced a fixed frequency, fixed length 
tone and SOUND allows both the 
frequency and duration of the sound to 
be specified, with a frequency range of 
from 32Hz to over 32kHz and a duration 
of up to 65535 “ticks” at 18.2 ticks to the 
second. The ultrasonic frequencies are of 
limited utility!

Like DRAW, the PLAY statement 
takes a string of parameters specifying



Hyperion specifications
Processor................... 8088 at 4.77MHz with provision for 8087

numeric co-processor.
RAM............................ 256K with additional 20K screen memory
ROM............................ 8K for boot-up and diagnostics
Interfaces..................... Parallel and RS232C ports, connections for

telephone and modem (pending Telecom)
Keyboard..................... 84 keys with numeric keypad and 10

programmable keys
Display.......................... 17.8cm built-in amber screen, 80 x 25 lines,

IBM colour graphics emulation.
Software..................... MS-DOS BasicA and 8086 macro-assembler

supplied, PM/M-86 available and other 
programs as listed by distributor

Documentation............ Clear and well organised but lacking in technical 
detail. Technical Manual available separately.

musical notes, octaves (over a range of 
seven), note length and tempo. 
Strangely, however, there is no volume 
control parameter listed in the manual.

Input/Output and print formatting 
capabilities are extensive, with both 
random and sequential access disk files 
supported and provision for interrupts 
generated by the programmable function 
keys and the communications ports of 
the Hyperion. The PRINT USING and 
LOCATE statements allow screen 
displays to be designed to any degree of 
complexity and there is a single key 
screen dump routine to reproduce screen 
displays on a dot matrix printer.

Machine language programmers are 
also well supported, with statements 
including CALL and USR for interfacing 
to machine code routines from Basic. 
DEF SEG also allows a form of memory 
management to be included in programs 

so that separate areas of memory can be 
set aside for programs, data and machine 
language routines.

A full screen editor, automatic line 
numbering, renumbering and TRON 
and TROFF statements are a boon to 
the programmer, easing the task of 
creating and testing Basic programs.

While the average user of the 
Hyperion will probably spend most time 
using “off the shelf’ programs for 
business applications, the availability of a 
standard form of Basic means that 
programs can be written for special 
applications without fuss. Since the 
power and completeness of the language 
eases the task of the programmer, it also 
benefits the user by ensuring a supply of 
high quality software for all applications.

Documentation
The Hyperion is accompanied by a 

soft cover “Set Up Guide” and User and 
Programmer Guides in ring binders 
packaged in linen-slip covers. While 
adequate for the user concerned with 
running pre-packaged software and for 
Basic programming, none of these 
manuals contain technical details. People 
interested in machine language 
programming or hardware expansion 
will look in vain for a memory map or 
description of the pinouts of the 
expansion connector. Apparently a 
technical guide is available separately 
and hopefully it will correct this short­
coming.

Conclusion and pricing
Ease of use and transportability are 

the main features of the Hyperion 
personal computer. It provides a 
substantially IBM PC-compatible 
machine with the hardware and software 
features most required by the business 
and professional user in one compact 
package. The availability of a built-in 
modem and communications software 
will substantially increase its appeal to 
workers who value mobility and will 
equip the Hyperion to take advantage of 
the ever-increasing applications of data 
communication. At $5995 for a dual disk 
drive version (including sales tax and 
some software) the Hyperion is not 
cheap, but it still represents good value 
for money.

The Hyperion is distributed in 
Australia by Hyperion Computer 
Systems, 8th Floor, 275 Albert St, North 
Sydney, 2060. Phone (02) 92 0729. 5
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PRESENTED WITH THE COMPLIMENTS OF THE 
COMMONWEALTH BANKING CORPORATION.

Teletext decoder
You don’t have to trade in your colour TV set to 
receive teletext. Next month, we intend to describe a 
teletext decoder which mates with your VCR and 
provides the full range of teletext functions. The circuit 
is all on a single PC board and is very easy to build.

Sustain unit for guitars
Looking for a guitar sustain unit that’s easy to build? This 
circuit is based on a single Signetics NE571 compander IC 
which automatically adjusts the gain to give sustain without 
the distortion effects of fuzz.

Electronics and your new Holden
GM’s new Commodore cars incorporate some interesting 
electronics for entertainment, display and engine 
management. We take a look at what the new cars offer.

Sanyo CP-400 CD player
New from Sanyo, the CP-400 is a fully-featured compact 
disc player with infrared remote control. We review this 
interesting newcomer in August EA.

‘Although these articles have been prepared for 
publication, circumstances may change the final content. 
However, we will make every attempt to include the 
articles featured here.
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inWstores
Come on in to Dick Smith Electronics COMPUTER CITY for the very 
best!
You’ll find a computer to suit your needs - from the beginner to the 
business user. . . and everything in between.
You'll find friendly, helpful staff - experts in their fields. They'll be able 
to answer your questions with authority and accuracy.
You'll find our computers on display - working - where you can try them 
out. Nothing beats actual 'hands on' experience.
But most of all, you'll find the reassurance of dealing with Australia's 
leading computer retailer - 50,000 owners can't be wrong - with the 
technical back-up, the service back-up and the software back-up that 
the department stores simply can't match.
Trust Dick Smith Electronics COMPUTER CITY for YOUR computer

The Challenger
The IBM PC compatible that beats the IBM ... on price, on 
performance, on features, on expandability ... on everything! ______  
The Challenger is the computer for the small to medium size business 
(it has 10 times the memory of Dick Smith Electronics first mainframe 
computer!)
But it's more than that: because it is compatible with IBM PC software 
and hardware, it makes a superb scientific or industrial computer. . . 
or even a low-cost IBM terminal. And you'll save a fortune!

The CAT
Why waste hundreds of dollars buying an Apple computer when you 
can buy The Cat ... Dick Smith Electronics' latest computer 
masterpiece! It's twice as fast as the Apple He. It has a bigger and 
better BASIC. A larger keyboard. Super hi-res colour graphics. More 
sound channels. Just compare the two computers and judge for 
yourself! (Ask for our free comparison brochure).
Compatible with most Apple lie software, The Cat is THE computer for 
education, for the student at home, for the hobbyist, for dedicated 
functions in industry . . . even for the small business.
As Electronics Australia Magazine says 'Dick Smith Electronics has 
come up with a winner with the CAT personal computer.

VZ-200
The ideal computer for the beginner who wants a computer to grow 
with: Dick Smith Electronics incredible VZ-200. It's the low-cost way to 
go computing - without buying an 'orphan' or dumped computer with 
no back-up.
The VZ-200 has a great range of low-cost software from games to 
small business utilities. And it’s also very popular with amateur radio 
operators because of its very low noise level.
If you’re starting out, you'll start out best with a VZ-200.

___ —

i í

System Unit
The ‘works’ of the computer. .. keyboard, CPU, 128K RAM, 
input/output ports, etc. Ideal for cassette-based applications as it is

THE NEW DICK SMITH

with nothing more to buy. Includes Centronics 
parallel printer port, cassette port, joystick & light 
pen ports plus RF, video and RGB outputs.

Cat X-8600 All this for only ..
Expansion Unit

*995
Far more than mere expansion!
As well as three IBM compatible expansion slots plus two true 16-bit 
slots, you get twin slimline disk drives and an RS-232C communications 
port.
PLUS free software!
We also include a range of quality software worth over $1000....
Microsoft MS-DOS & GW Disk BASIC, 
Perfect Writer, Perfect Filer and Perfect 
Calc PLUS user manuals! CatX-8610 

Expansion unit and software . . *1995
This makes the Challenger more than a match to the IBM PC - much 
more. Yet the IBM PC expanded to this level costs well over $7000. 
Compare the Challenger - and $ave!

TOTAL SYSTEM ONLY . . . $900^
YOU SAVE OVER $4000 ON THE IBM PC!!! M ^F ^F WJ
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value computers
IBM

Apple He compatibility ... but near half the price! That's The CAT.
It's the best of both worlds: the very latest and most powerful 
hardware, plus the ability to run a very broad range of tried-and -proven 
software, particularly schools & business programs.
And because we import direct, there's no middleman to force up the 
price. It really is outstanding value for money. Again from EA: “If you 
want a machine which is compatible with the Apple II and which is 
supported by a reputable dealer, the CAT with emulator is good value". 
Sheck the CAT out at your nearest Dick Smith Computer City. It purrs.

Basic CAT Computer
Cat X-7500

s699
Computer Bargain! 
Our high volume purchase 
power means you pay less!
While stocks last! a

That’s near half the 
price of the Apple with 

similar features!

• VZ-200 COLOUR COMPUTER ’
Complete with USER manual, BASIC manual^^^^F
& Demonstration Cassette. Ready to plug into 
your TV set. Cat-X 7200

• DATASETTE - A_.
Specially designed recorder for loading and 
saving programs. Cat X-7207 ONLY 9

• 16K EXPANSION MODULE a ma
Expands your memory to 24K which is essential Q
for serious programming. Cat X-7205 ONLY I

PRINTER INTERFACE
Lets you connect your VZ-200 to most standard 
Centronics-type printers such as our X-7208
below. Cat X-7210 WAS $49.50

PRINTER PLOTTER
Fantastic 4 colour printer that is an X-Y plotter
as well! Cat X-7208 WAS $299 M69
JOYSTICKS
A pair of sturdy, super responsive joysticks that A A Acft 
add a whole new dimension to action games. v KWUU
Easy to operate. Cat X-7212 ONLY

PROGRAMME 4-PACK SPECIAL NOW
3 sets to choose from — Educational (X-7292), 
Financial (X-7293) and Entertainment(X-7291 L

PLUS manuals and books of programmes
Separately 

$50

$4995

New shipments arriving 
o meet huge demand. . . 

if s incredible!

DICK SMITH
See page 30 for address details

* Computers shown are with extra-cost options. A761M



Information centre
LCR BRIDGE: I have been following 
with interest your recent series of articles 
on “A Versatile LCR Bridge” in EA 
March, April and May and note that a 
number of precision resistors of ±0.1% 
tolerance are specified. These are not a 
common tolerance and are not available 
locally — the best that I can find here are 
± 1 % tolerance.

I was expecting that you would 
mention some suppliers of these resistors 
in the contruction article but 1 did not 
see any mention of them. Could you 
please tell me where I can obtain some of 
these ±0.1% tolerance resistors? (B.G., 
Carlisle, 6101).
• The wholesale source of 0.1% 
resistors for the LCR Bridge was Mayer 
Kreig & Co, 49/51 Brodie St, Rydalmere 
NSW. Retail enquiries should be directed 
to Radio Despatch Service, 869 George 
St, Sydney Phone (02) 211 0816. Radio 
Despatch Service are also able to supply 
a complete kit for the LCR Bridge which 
is also available from Geoff Wood 

Electronics Pty Ltd, 656A Darling St, 
Rozelle 2039 (phone 810 6845); Rod 
Irving Electronics, 425 High St, 
Northcote 3070 (phone (03) 489 8866); 
and Kitronics, PO Box 126, Epping 3076 
(phone (03) 439 3591).
LIGHT BULBS & FITTINGS: I ve 
just bought a home unit and for reasons 
of cheapness, the builder fitted all 
incandescent light fittings. It would have 
been cost effective for me at construction 
time to specify fluorescent fittings but I 
wasn’t asked. I now either have to 
replace all the fittings or live with a 
higher power bill each quarter.

I realise that Philips now markets its 
“SL” series fluorescents which fit into an 
inandescent bulb socket, but they don’t 
fit into most light fittings and they’re 
horrendously expensive.

What puzzles me is why I can’t 
replace the standard incandescents with 
quartz halogen globes?

It’s not as if QH has no advantages (it 
needs no transformer or starter and it has 

the efficiency of fluorescents without the 
initial cost) or is new or unproven — QI 
bulbs have.just about taken over the 
market for new car headlamps. The price 
would be higher, but the bulb’s lifetime 
would be fantastic. It would seem trivial 
to re-engineer a car headlight QI bulb for 
about 26W output at 240VAC and to 
make it fit a domestic incandescent 
socket.

Perhaps you could, at some time, 
either explain this little matter of get an 
explanation from the appropriate 
manufacturers. (G.D., Ultimo, 2007).
• Unfortunately, engineering 
quartz/halogen lamps to work from 
240VAC is not all that easy. For the 
halogen cycle of evaporation and re- 
depositon back onto the filament to work 
correctly the filament must run 
extremely hot. To do this it must be very 
compact and, at the same time, rugged 
enough to withstand the strong magnetic 
fields generated by the initial in-rush 
current at switch-on.

Comments on the Car Burglar Alarm
CAR BURGLAR ALARM: I read with 
interest the details of your recent car 
alarm project in EA, May 1984. No 
doubt there are many ways of designing 
circuitry to satisfy the performance 
specifications of devices for this purpose 
and Messrs Clarke and Swain seem to 
have arrived at a very practicable 
solution to the problems posed.

There is however one drawback that I 
see in this design as in many others. As 
presented, the project does not permit 
independent access by legitimate users to 
the boot of a sedan or the load 
compartment of a station wagon, when 
the alarm is operative, without first 
opening the door of the driving 
compartment and turning off the alarm.

Such a requirement is everyday for 
many vehicle users, particularly 
handymen, housewives, golfers and 
retired people although perhaps not so 
for the car driving commuter. The 
inconvenience of first having to open the 
driving compartment to disable the 
alarm befor opening the boot or tailgate 
would, I believe, cause the alarm to be 
not used in the theft-prone conditions of 
supermarket or shopping centre car 
parks.
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It seems to me that a very simple 
addition to the circuit would completely 
remove the disadvantages and would 
also make operation of the alarm not so 
subject to the problem that many drivers 
will forget to arm it when leaving the 
vehicle.

The addition is of another key switch 
wired in series with that shown in the 
design as the main on/off switch. The 
additional switch is fitted in the boot or 
the load compartment of a station 
wagon. The locks should be arranged so 
that they retain the key when the alarm 
is switched off, ie contacts open, and of 
course the two locks must be keyed alike 
(operated by the same key).

If the alarm key is connected by a 
short chain to the ignition key there will 
be a constant reminder to the driver to 
enable the alarm every time the car is 
left.

The operation is quite simple of 
course. The alarm key is normally in the 
driving compartment alarm lock. When 
the car is left the alarm is turned on and 
the key removed.

If access to the boot is required, for 
example, to deposit the groceries before 
going on to the library or the butcher or 

wherever, the boot is opened and the 
alarm turned off with the key switch 
mounted therein. The key is retained un­
til the alarm is turned on again after 
which the boot lid or tail gate can be clos­
ed again.

A small buzzer somewhere in the 
vehicle, operated by the door switches 
and powered from the alarm switched 
supply, will serve as a reminder to the 
user that the alarm is on and will cause 
embarrassment unless switched off in 
time.

If the magnetic switch entry delay 
facility is fitted to the driver’s door, then 
another reed switch in parallel with the 
first should be fitted as the rear end. For 
shoppers this facility may be just one 
more complexity that the harassed user 
will not remember, with consequent 
embarrassment when the alarm goes off, 
so when I build the device I probably 
won’t use it. (J.M., East Bentleigh, Vic). 
• The question of access to the boot in 
shopping centre car parks is a good one. 
You solution would appear to be a 
practical answer. Alternatively, a simple 
modification would involve the 
installation of a shorting switch across 
the boot switch. Before setting out on a 
shopping trip, the driver would open the 
boot and set the switch which would



It is easy to arrange for a compact and 
rugged filament for a car headlamp. The 
very fact that it operates at low voltage 
means that for a given power, the 
filament will be short, to give the 
necessary low resistance. By contrast, a 
240VAC filament for a 26 W lamp (your 
example) is a very fragile affair and if it is 
bunched up to form the compact 
structure it is liable to fracture at switch­
on.

The quartz glass bulb also needs to be 
quite small to obtain the necessary high 
operating temperatures and for a rating 
of 26W it would be impractically small to 
fit standard bayonet sockets. The small 
bulb also means that a quartz halogen 
lamp is not a diffuse light source. This is 
not really suitable for most domestic 
applications.

It is significant that the only readily 
available 240VAC quartz/halogen lamp 
is a 500W spotlight. At such a high 
rating it is again relatively easy to obtain 
a rugged filament.

The only other lamps intended for use 
with the mains are either small spot 
lamps or projector bulbs and these are 
usually run from a transformer at 
around 24VAC.

As far as your quarterly electricity bill 
is concerned, fitting fluorescent lights 
will not make a great deal of difference. 
You will only make energy savings with 
fluorescent lights where they are used for 

then disable the alarm as far as the boot 
was concerned.

Another alternative would be to omit 
the boot protection altogether. Or. as 
some wag in the EA office put it, don’t 
use the car at all and take public 
transport. Next time he wishes to use the 
editor’s car he will be invited to do just 
that!
DELUXE CAR ALARM: I noted 
with interest your latest project of the 
“Deluxe Car Alarm” in the May 1984 
issue. Having been involved in the alarm 
field, 1 would like to offer a few 
suggestions, as well as to ask a question.

The XOR gate configuration used on 
the input will trigger the alarm when the 
imput either goes high to low or low to 
high. Why then is it necessary to use 
transistors in an inverting mode on the 
“vehicle battery” and ignition inputs.

The auxiliary battery is eharged from 
the car battery via dioue D25. If this 
battery were to oe partially pr completely 
flat, a very high charging current would 
result, damaging the battery (most 
manufacturers suggest a maximum 
current of one quarter of the amp-hour 
rate). The following mod is suggested. 
(The circuit involves an additional diode 
and a 39Q/5W current limiting resistor. 
Ed.)

Electronics Australia Reader Service
“Electronics Australia” provides the following 
services:
PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl­
ed more speedily if projects are positively iden­
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available.
CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage.
PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative.
PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in­
dividual projects, either in person at our office, or 
by telephone.
REPLIES BY POST: Limited to advice concerning 
projects published within the last three years.

many hours every day. For this reason, 
fluorescents are not suitable for use in 
bedrooms, bathrooms and toilets where 
the lights tend to be used only 
spasmodically.
INFRARED REMOTE CONTROL: I 
have used the remote control unit 
described in May 1981 to control my 
garage doors, one channel being used to 
switch each door. The circuit has been

Some cars have rather involved hazard 
blinker circuitry, requiring double-pole 
double-throw contacts. If this is the case, 
it is sometimes easier to flash the parking 
lights, or alternatively, some may want 
to pulse the car horns as well. The 
following modification then pulses the 
relay. (The writer’s circuit uses the 
output of oscillator IC6c to drive Q4 and 
gates IC6c via a diode from pin 1 of lC3a 
Ed.)

Your average 10 watt burglar type 
horn will not tolerate the ±9 watts 
continuous generated by the alarm. 
Make sure the horn is rated at 10 watts 
RMS.

Finally, most people seem to prefer 
operating the alarm by pressing a dash 
mounted push button to start the alarm 
(exit delay) and to turn it off by operating 
the ignition switch. How about a mod to 
incorporate this?

1 hope you accept my suggestions as 
constructive criticism and thank you for 
an excellent publication. (N.L., West 
Pymble, NSW).
• We used transistors QI and Q2 to 
isolate pins 2 and pins 5 of the exclusive- 
OR gates from “Ignition” and Vehicle 
Battery” inputs. While resistors may 
have achieved the same purpose, they 
would have compromised the switching 

Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment.
OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post” or submitted without 
fee may be answered in the “Information Centre" 
pages, at the discretion of the Editor.
COMPONENTS: We do not sell electronic com­
ponents. Prices and specifications should be 
sought from advertisers or agents.
BACK ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value plus 90c for post and packing for each 
issue. Seven months and older. $3 (includes post 
and packing and storage fee).
REMITTANCES: Must be negotiable in Australia 
and made payable to "Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia", Box 163, Chippendale, 
2008.

modified to allow the unit to be switched 
by press buttons inside the garage area.

The diecast aluminium case, housing 
the preamplifier PCB has been separated 
from the main case. It is mounted 
outside the garage doors on a brick pillar 
facing the driveway. A shielded twin 
core cable connects the preamplifier to 
the main PCB. The unit works well but 
for one problem. During an electrical

action required.
Since the auxiliary battery is always 

connected to the vehicle battery via D25, 
the auxiliary battery should never 
become heavily discharged. In fact, the 
only way that we can envisage the 
auxiliary battery ever becoming heavily 
discharged is if it was disconnected from 
the vehicle battery for a considerable 
period of time. If this did happen it 
would be advisable to take the current­
limiting precautions you mention.

While our alarm driver circuit is very 
efficient in applying almost the full 
battery supply voltage across the voice 
coil of the horn, the 10 watt rating is not 
exceeded. This is because the alarm 
signal has a 50% duty cycle. We 
estimate the power developed in the horn 
to be around 16 watts but that figure 
should be halved to 8 watts because of 
the 50% duty cycle.

Our prototype horn has had a good 
workout which would greatly exceed 
normal usage and it is still operational.

We specifically did not employ a 
circuit which would be disabled by 
turning on the ignition switch After all, 
car thieves can enter a car and “jump­
wire” the ignition within thirty seconds. 
That is why we designed the system 
around a key-switch.
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Information centre
storm the receiver will detect a lightning 
strike causing both channels to turn on.

Once both channels have been 
switched on further lightning strikes 
appear to have no effect, both channels 
staying on. I find the last statement hard 
to believe but that is what is happening. 
If I turn both channels off both channels 
turn on again at the very next strike. 
Leave both channels on and they stay 
switched on, irrespective of the number 
of further strikes. I would appreciate any 
suggestions you may have to offer or 
how I can make the unit less susceptible 
to lightning strikes. (L.W., Rochedale, 
4123).
• As far as we can determine, the 
original circuit cannot respond to 
lightning and turn both channels on. 
However, it is possible that the extra 
gates you have added for your 
pushbutton circuit are susceptible to 
voltage spikes superimposed on the 
incoming supply line. We note that both 
the pushbuttons and the capacitors 
across them are connected to the positive 
rail. Maybe this is the source of your 
problem.
PLAYMASTER TWIN 25: Thank 
you for your excellent magazine which I

Marantz CD-54 ...
from p. 31
of play, we would rate it above average. 
It requires a pretty strong bump or jolt to 
make it misbehave and, in the normal 
course of events, it should never 
mistrack due to vibration. (We wonder 
how it would fare in a car — it could be 
quite good).

Well, it performs very well. What is it 
like to use? Compared with other decks 
we have used, the CD-54 is slow to 
respond to user commands. The disc 
drawer seems to slide in and out quite 
slowly and we wondered why it could 
not have been speeded up. Similarly, the 
machine is slow to respond to track 
selection commands, but this is not 
important if you do not wish to flit from 
track to track. Mechanical noise levels 
are very low.

Naturally, the quality of sound 
reproduction was above reproach.

For people who want a simple, easy-to- 
use, no frills machine with the Marantz 
brand name, the CD-54 is hard to go past 
at $699.

For further information about the 
CD-54 and other Marantz products, see 
your hifi dealer or contact Marantz 
(Australia) Pty Ltd, 19 Chard Road, 
Brookvale, NSW, 2100, or interstate 
offices.

enjoy reading every month. I wonder if 
you can help me with a little problem I 
have after building a few of your 
projects.

It centres on the preamplifier of your 
Playmaster Twin 25. After building the 
unit all was well except for hum on the 
phono position which restricted the 
volume when playing records. This 
problem intensified after I added the 
Graphic Equaliser. Initially I blamed the 
turntable and magnetic cartridge, but 
after a little experimenting I found that 
when playing the gram through the 
microphone input of my tapedeck there 
was not a trace of hum evident, even at 
high volume.

Without any load on the phono 
terminals of the amplifier there is only a 
slight hiss and buzz at high volume, but 
as soon as a small capacitor is connected 
a strong hum is introduced (equal on 
both channels). I would like to know if 
this sensitivity is inherent to this 
preamplifier, or would I have to look for 
a fault? Is there any modification 
possible to prevent capacitive loading to 
have such effect?

1 have checked the earth returns, but 
they seem to be in order according to 
instructions. In the Dick Smith manual 
the headphone socket is mentioned as a 
cause of hum. The equaliser does not 
cause any difference in hum level in the 
auxiliary positions. You may be able to 
lay your hand immediately on the 
remedy from previous experiences, so I 
am hoping you can put me out of my 
misery. (S.F., Buderim 4556).
• According to our Macquarie 
Dictionary, the phrase “put out of 
misery” means to “kill or render 
unconscious a person or animal so as to 
end bodily suffering”. Now while we 
tend to take electronics fairly seriously 
we think putting you out of your misery 
might be just a little drastic. Wouldn’t it 
be easier to just get rid of the amplifier 
altogether?.

It is not clear from your letter whether 
you have constructed a complete 
Playmaster Twin 25 amplifier or just the 
preamplifier section. Either way, the 
preamplifier itself is not noisy. In fact it is 
very quiet but the earthing is very critical 
if the minimum hum level is to be 
obtained.

If you built the complete Playmaster 
Twin 25 you must follow the wiring 
layout in the original article explicitly. 
The only signal earthing point in the 
whole amplifier is at the phono input, via 
an adjacent solder lug to the chassis. Any 
other signal earths will inevitably lead to 
an earth loop and resultant hum when 
the phono input is selected. For an 

explanation, see this month’s article on 
op amps, beginning on page 92.

At the same time, the shielded phono 
cables from the turntable should not be 
earthed via the three-core mains flex for 
the turntable. It is normal practice to 
isolate the turntable chassis which still 
should be earthed back via the mains 
cord. The tonearm earth lead can either 
be connected to the phono cable shield or 
taken back to an earth terminal on the 
rear of the amplifier chassis, adjacent to 
the phono input.

The headphone socket should be 
insulated from chassis using two fibre 
washers and insulating tape around the 
threaded bush. This was not specifically 
mentioned in the original articles in 
April, May and June 1976 but was noted 
in the article on the Playmaster 
Forty/Forty in January 1977.
DOG REPELLENT: 1 remember that 
many years ago, an issue of EA dealt 
with the problems of dogs making a 
nuisance of themselves and of chasing 
them away by pounding their ears with 
an audio frequency, above the human 
threshold of hearing but most annoying 
for dogs.

Since I an now confronted with that 
problem, 1 wonder whether you could 
inform me what the most effective audio 
frequency is for the abovementioned 
purpose and the circuit diagram for such 
an oscillator. If you would inform me by 
letter or via an article on the subject, I 
will be very much obliged. (H.W., 
Meltham, 6053).
• the concept of a supersonic dog 
repellent seems to periodically come into 
vogue with electronic enthusiasts so your 
request is not an uncommon one. In fact, 
our Super Siren, described in the 
November 1982 issue would seem to be 
almost ideal for the purpose. It uses a 
cheap piezoelectric tweeter and could be 
easily modified to run in the supersonic 
region.

We do no know what frequency 
would be the most effective. It seems 
probable that although dogs may hear 
supersonic frequencies, their hearing is 
probably most acute at frequencies 
within the human-audible range.

In any case there is another 
consideration and that is the efficiency of 
the tweeter itself. This falls as the 
frequency rises so that the optimum 
frequency will be just above 20kHz 
where it won't cause any human 
discomfort.

There are two possible drawbacks in 
the idea. First, while the dogs may be 
discomforted by such an audible 
onslaught, they may not be scared off. A 
shouted “Gitoutofit” may be far more 
effective, particularly when followed by 
a suitable flying object. Second, many 
olEbr dogs are deaf! *

f
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MW SPECIAL SPEAKER SYSTEM KIT

122 Pin ROAD, NTH CURL CURL 
MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 

TELEPHONE 93-1848.

Includes front Grill and Solid 
Timber Baffle. Dual Purpose woofer 
and Mid Range 12 inch. 5 inch 
Dual Cone Tweeter. 2 way cross 
over network 30 watts RMS.

$75 A PAIR

SUPER SPECIAL
GRAMO MOTOR 

AND PICKUP 240V

$12
PAP NSW $2.75
INTERSTATE $4.20
WA, NT $5.20

3 speed 33'45-78 includes 
cartridge and 

stylus turnover

SPEAKER TRANSFORMERS for valve radios
7000 to 15 ohm $4.50

7000 to 3.5 $3.50

SPARK GAPS
10 for $1

455KC IF Trans 
for valve radios 

$1 each 
Aerial OS coils 

75c each
THERMISTERS

4 for $1
DIODES BY 406

10 for $1
CAR RADIO
Suppressors

5 for $1

pp NSW
VIC 
Qld

$4.50
$6.50
$7.00

SA 
TAS 
NT 
WA

$ 7.00
$ 7.50
$11.50
$10.50

» »«»*««»»» » »« «« » »» * »
MHIIHIIilllllllllll 
mimmi!ululilimu 
iiiiiiiiiiiiiiiiiiiiiimi 
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in iiiiiiiiiiiiiiiiiiiiii 
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SUPER SPECIAL

SPECIAL
Chrome % shaft push-on knobs. 10 for $1. 

Usual price 60c to 80c each

DECORATE WITH 
SOUND 
PANEL SIZE TO 
SUIT ANY 
REQUIREMENT
Dimensions (m/m)

FM STEREO KITS

Sets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied

ONLY $22
Send stamped envelope for copy of Elec­
tronics Australia magazine review of the units.

VU & BALANCE METERS

J2K.. $2 00

PP 
70 cents

STEREO VU S3.00

VALVE SOCKETS
9 pin 25c — 7 pin 25c — octal 25c.

DUAL VU METER $3

70 centi

F
ICs

74LS76N 50c SAA5050 $2.50
74SL74N 50c 747S08N 50c
74LS00N 50c 74L392N 50c
14011UB 50c 74LS174N 50c
S041P $1.00 SN29848N 50c
2612N 50c MC14011UB 50c
74LS157N 50c NES560N 5Oc
53114N 5Oc 74LS90N $1.50
MM53114N 50c 74LS93N $1.50
HEF4024BP $1.50 SC87024P $2.50
MM57186N $2.50 S7646211B $1.00
HEF4024BP 74LS90N 50c
74LS76N 50c HEF4011BP 50c
MC1306P 50c 74LS10N 50c
2112B 50c SN29862N 50c
2112N 50c HEF4019BP 75c
SC87024P $2.50 NE566N bOc

SPEAKER 
2-way crossover 

networks 

$2

CRYSTALS for colour TV $1 each.

24 pin
28 pin
18 pin

IC SOCKIT*
35c
40c
25C

TRANSISTORS AD161-162 JI pair 
1OO mixed Capacitors, fresh stock, all
handy values S2 AD 149 $2 pair
100 mixed resistors, handy values $2

STICK RECTIFIERS
For colour TV 75c each

522 X 371 X 32 $25 ea
730 X 520 X 49 $35 ea
PP NSW $3.00 TAS $5.40

VIC $4.20 WA $7 00
Qld $4 20 NT $8.00

CELLULAR HORN Capacitors 
ELECTROS

TWEETERSUPER SPECIAL JVC CD FULL 4 CHANNEL 
MODEL 4VR 1006 AM/FM TUNER AMPLIFIER 

40 WATTS RMS 
Normal price over $600 
our price only 
$195 each 
instruction * 
manual included. 
PP NSW $4.00 
Interstate $12.00 
TAS: $4.50 WA/NT: $7.00

POTS ROTARY
1/2 Meg 50c
1 Meg 50c
100K 30c
100K Switch 50c
50K Double Pole Switch 50c

30c7.500
10K Switch 50c
250K 30c
50K
20K

30c
30c

10K Min Pots 25c
50/ohm 50c
1/z or 1 Meg Switch 50c
Vi 1 meg dual Concentric tapped

at 100K $1
2 meg ganged double pole switch $1
1.5 meg dual ganged 50c
2 meg ganged log $1
1 meg dual ganged
V2 meg dual ganged LIN 
25K 50K dual ganged Concentric

$1

double switch $1
200K single line 30c
20K wire wound 75c
dual log 10K 75c
100K dual ganged linear pots 75c
10K sub min log pots 50c
250K ganger, pots 75c
25K in ganged pots 75c

SPECIAL
500 metres single strand
shielded cable
PP NSW $3.50 OOE TAS

VIC $7.00 WA
$ 7.45
$10. 70

QLD $7.00 NT $11.70

•LIDI POTS
Vi meg dual $1
1 meg dual $1
2 meg dual $1
25K dual $1
250K dual $1
1K dual $1
50K single 50c
250K single 50c
10K single 50c
2 meg single 50c

Mounting 
Specification 

12.5cm x 7.1cm

Frequency Range: 
2000 - 20,000Hz
Sensitivity: 105 dB 
Maximum Power: 
30 Watts 
impedance: 8 Ohms

2 5 350V 
2500 16V 
220 16V 
1000 UF 50V 
1000 UF 63V 
22 UF160V 
1000 UF 16V 
63 UF 25V 
470 UF 63V 
47 UF 160V 

. 470 UF 25V 
? 40 UF 25V

470 UF 40V 
47 UF10V 

. 100UF25V 
I / 25 UF 25V 
y 470 UF 16V

??0 UF 50V , 
47 UF ¿Cu 
1000 UF 10V 
2.2 UF 200V 
22 UF16V
330 UF 63V i 
1 MFD 50V 
33 UF 10V 
33UF10V
1 MFD 50V 
33UF10V 
0.0039 1500V

6N8 1500V
220 UF 35V 
1000UF 25V
680 UF 50V
22 UF
100 UF 6 3V
330 UF 25V

PP

»
RRP $239
PP NSW 

VIC 
Qld 
TAS 
WA
NT

$2.80
$4.20
$4.20
$6.00
$7.00
$8.00

Magnavox
MSP
MSP

4 for 
4 fa 
each 
each 
3 lor

$1 
$1
$1
$1 
$1
$1 SPECIAL

each 50c
5 for $1 

each 50c
3 Tor
4 for
5 for
3 for

10 for
5 for

10 for
5 for

$1 
$1 
$1 
$1 
$1 
$1 
$1 
$1

each 50c
•ich 50c
4 for $1
4 lor $1

10 for $1 
each 50c
10 for
10 for
10 for
10 for
10 for

$1 
$1
$1 
$1
$1

each 50c 
each 50c

4 for $1 
each 50c 
each 50c 
10 lor $1
10 for $1

3 lor $1 
$1.40

12 mixed switches $4 PP $1.40 not a 
lucky dip, c wot u get!

MIDIO DEFLEX

2 x 50 WRMS • A & B

OUR PRICE 
ONLY

RRP $369

SPEAKERSWITCH L0W/HI 
FILTER • AM/FM STEREO 
LOUDNESS • TAPE NON. SW 
PLUS MANY MORE FEATURES

MODEL
AR 650

NSW $3.00
VIC $4.80
Qld $4 80
TAS $6.00
WA $7 00
NT «8.00

» * y
i i t

MODEL CE-431

STEREO EXPANDOR 
COMPRESSOR 

designed to give extra noise reduction 
capability and to extend the dynamic 
range of previously recorded material.

SPEAKER SPECIALS
10 inch $8 6 inch dual cone $6
8 inch dual cone $5 5 inch dual cone
9x7 $6 27/ohm $5
5 x 7 in 8/or 15 ohm $4.50 4 inch 27/ohm $4
8x4 8/or 15 ohm $4.50 4 inch 4/ohm $4
6x4 8/or 15 ohm $4.50 5 inch 4/ohm $4
6x4 8/or 15/ohm $3.50 5x4 4/ohm $4

ELECTRONICS Australia, July, 1984



SWIVEL BASE MONITORS FROM $179 ™IS MONTH

WHAT'S NEW AT
ROD IRVING ELECTRONICS

Ritron 11 Monitors are now available to increase our range of Data Displays. They feature a unique ad­
justable swivel base that tilts forward or back 30 degrees and swivels right to left 60 degrees. 
Technical specifications are listed below:
SPECIFICATIONS — CRT SIZE: 12 inches non-glare 90 degree deflection. INPUT SIGNAL: 1.0-2.5V p-p composite 
video signal. ,NPUT IMPEDANCE: Normal 75ohm, high approx SOK ohm. INPUT TERMINALS: RCA phone jack RISE 
TIME AND FALL TIME: Less than 25 us. VIDEO BANDWIDTH: 20 MHz ± 3dB. SCANNING FREQUENCY: Horizontal, 
15.75KH? ±0.5KHz: Vertical, 50Hz/60Hz; Horizontal Retrace Time, Approx 8.Sus: Vertical Retrace Time Aoorox 
800US. PHOSPHORS AVAILABLE: Amber, Green. RESOLUTION: Centre. 1000 Lines: Comer, 800 Lines Geometric 
distortion, 2% or less: Linearity, less than 2%. CONTROLS: Front. POWER ON/OFF, brightness contrast Rear V-Hold 
H-Hold, V-Line, V-Size.

AVAILABILITY: Green Phosphor in Stock $179.00
Amber Phosophor Early March $199.00

SCHOOL AND DEALER ENQUIRIES WELCOME

APPLE™ COMPATIBLE DISK DRIVE
SPECIFICATIONS

TM
Registered trade mark 
Apple Corporation

HIGH-SPEED ACCESS, HIGH ACCURACY POSITIONING instead of plastic CAM positioner or lead 
screws positioner, a high microprecision metal band positioner is adopted in the mechanism to posi­
tion the head.
BRUSHLESS DC DIRECT-DRIVE MOTOR Direct drive means that there is no improper belt seating, 
so the variations in speed and friction-producing side loading can be eliminated, which allows motor 
running lifetime to be over 10,000 hours.
MOTOR CLOSED LOOP SERVO Hall effect devices are utilized as speed control sensor in DC motor 
system, so motor can run stably and accurately.
^od^ lH^LF-HEIGHT DRIVE The disk drive is only 41 mm high, it is only half the size of conventional 

NO CONTACT WRITE-PROTECTED SENSOR Photo coupler is used as write-protected sensor It 
means no damage, long lifetime and good reliability for disk media.
GENERAL SPECIFICATIONS

$349.00

INCLUDES 
CONTROLLER 
CARD

Capacity (formatted) 
No. of tracks
No. of sectors track 
Disk rotation speed 
Track density 
Track to track time

163K (20K bytes more than the original) 
40 tracks (5 tracks more) 
13 to 16 sectors.
300 rpm
48TPI
Less than 6 msec

NEW SILENT DRIVES 
ON THE WAY — 
RING FOR A PRICE

W
BARE DRIVE & CASE OTHER CARDS 

ALSO AVAILABLE. 
ASK AT OUR CITY STORE.

DO YOU NEED A CASE FOR A SINGLE BOARD COMPUTER
This stylistic low profile case will give your system the professional look it needs. This case comes complete with an en- 
coded, parallel output keyboard. The keyboard is in its own case attached via a coiled connector, so it can be placed for 
maximum comfort. Sit one of our new swivel monitors on top and make vour system look like it’s worth thousands Cut 
outs are for 2 x 5'/.in Slimline disk drives. GREAT FDR SINGLE B0ARD COMPUTERS, TERMINAL CARDS. ETC.

CASE AND ENCODER KEYBOARD $249.00 Tax Ex $199 00

Dimensions:

Box
W 

450mm
Box Cat. No. X11080

D 
295mm

H 
110mm

Dimensions.
w

Keyboard 450mm
K/B Cat. No. X11081

D 
195mm

H 
40 (28mm)

NEW VIDEO MONITORS
Get a clear honest image!
Computer data and graphic 
displays never looked 
better, brighter, sharper

High Resolution
• Recommended Display Characters: 

1920(80x24).

SCHOOL AND CLUB BULK BUYS

• High quality non-glare CRT • Compact and Lightweight with all 
Controls Inside Front Panel • All units 100% Factory Burned 
in • 800 lines centre resolution • Suitable for Apple* - and 
other computers. (Apple is a registered trademark of Apple Com­
puter Company Inc) • Green or Orange Phosphor available
• 18MHz • First shipment arriving middle of June, 1983
• Direct Import Price for June

Green Phosphor $189 ($162 Exempt) 
Orange Phosphor $199 ($179 Exempt)

GREAT VALUE

« . • » + . ..

ÈvÂâÂÙ

THE PRINTER PEOPLE’ SPECIALS
AS REVIEWED BY EA NOVEMBER '83

THESE ARE THE REAL THING. 
NOT A CHEAP SURSTITUTE.

A NEW PRINTER NOW!
CP-80/1, 
80-COLUMN 
IMPACT PRINTER
SPECIFICATIONS
Functional Specifications
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NEW DELUXE 
PRINTER NOW 

SUPPLIED
Printing method — Serial impact dot matrix. Printing format — Alpha-numeric — 7 x 8 in 8 x 9 dot matrix field. Semi-graphic (character 

graphic) — 7 x 8 dot matrix. Bit image graphic — Vertical 8 dots parallel horizontal 640 dots serial line
Character size — 21mm (0.083")-W x 2.4mm (0.09")-H 7 x 8 dot matrix.
Character set — 228 ASCII characters. Normal and italic alpha-numeric fonts, symbols and semi-graphics.
Printing speed — 80 CPS 640 dots/lines per second.
Line feed time — approximately 200 msec at 4.23mm (1/6") line feed.
Printing direction — Normal — Bidirectional logic seeking. Superscript and bit image graphics — Unidirectional left to right.
Dot graphic intensity — Normal — 640 dots 190.5mm (7.5") line horizontal. Compressed characters — 1.280 dots/190.5mm (7.5in) line 

horizontal. Line spacing — Normal — 4.23mm (1/6"). Programmable in increments of 0.35mm (1/72") and 0.118mm (1/216").
Columns/line — Normal size — 80 columns. Double width — 40 columns. Compressed print — 142 columns. Compressed double width — 

71 columns.. The above can be mixed in a line.
Paper feed — Adjustable sprocket feed and friction feed.
Paper type — Fanfold Single sheet. Thickness — 0.05mm (0.002") to 0.25mm (0.01"). Paper width — 101,6mm (4") to 254mm (10") 
Number of copies — Original plus 3 copies by normal thickness paper.
Mechanical Specifications
Ribbon — Cartridge ribbon (exclusive use), black.
MTBF — 5 million lines (exclusing print head life).
Print head life — Approximately 30 million characters (replaceable).
Dimensions — 377mm (14.8")—W x 295mm (11.6")-D 125mm (4.9")-H incl sprocket cover.

Parallel CP 80 $359 Serial CP80 $559
2000 Sheets “Keen Edge’’ Paper $39.50

ROD IRVING ELECTRONICS Minimum P&P $3.00. Errors & omissions excepted.
425 High St., Northcote, Vic. 48-50 A’Beckett St Melb Vic ^L6-™^^33 ’a* exempt school, wholesale and dealer enquiries 

Phone (03) 489 8866, (03) 489 8131, Mail Order Hotline (03) 481 1436 RITRONICS WHOLESALE
Mailorders to P.O. Box 235 Northcote 3070 Vic. 1st floor 425 High St. Northcote 3070 (03) 489 7099(03)481 1923

------------------------------------ ----------- ------------------------------------------------- TelexAA38897

DEALER ENQUIRIES ESPECIALLY WELCOME ON ALL THESE PRODUCTS



SlOO PRODUCTS

32K S-100 EPROM CARD
PRICE CUT!

-110801

Any

8

12

■

■I

9
10

KIT FEATURES
Uses +5V only 2716 (2Kx8) EPROM s 
Allows up to 32K of software on line' 
IEEE S-100 Compatible
Addressable as two independent 16K 
blocks
Cromemco extended or Northstar bank 
select
On board wait state circuitry if needed

$99.00
USES 2716 s

Blank PC Board — $69

ASSEMBLED & TESTED 
ADD $49.00

or all EPROM locations can be
disabled
Double sided PC board solder masked 
silk-screened
Gold plated contact fingers
Unselected EPROM s automatically 
powered down for low power 
Fully buffered and bypassed
Easy ana quick to assemble

256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER S PERFORMANCE 
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

FEATURES:
* 256K on board, using + 5V 64K 

DRAMS.
* Uses new Intel 8203-1 LSI Memory

BLANK PCB
(WITH CP/M’ 2.2 

PATCHES ON DISK)

$99.95

* Requires only 4 Dip Switch Selectable 
I/O Ports.

* Runs on 8080 or Z80 S100 machines.
* Up to 8 LS-100 boards can be run 

together for 2 Meg. of On Line Solid 
State Disk Storage.

* Provisions for Battery back-up.
* Software to mate the LS-100 to your 

CP/M* 2.2 DOS is supplied.
* The LS-100 provides an increase in 

speed of up to 7 to 10 times on Disk 
Intensive Software.

* Compare our price! You could pay 
up to 3 times as much for similar 
boards.

$6990°
ALS-100

ALLOW 4-6 WEEKS DELIVERY
(FULL 256K KIT)

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR 
WITH A MODEM FOR USE WITH ANY ÒF THE PHONE-LINE COMPUTER
SERVICES.
FEATURES:
♦ Uses a Z80A and 6845 CRT 

Controller for powerful video 
capabilities.

* RS232 at 16 BAUD Rates from 75 
to 19,200.

* 24 x 80 standard format (60 Hz).
* Optional formats from 24 x 80 

(50 Hz) to 64 lines x 96 characters 
(60 Hz).

* Higher density formats require up to 
3 additional 2K x 8 6116 RAMS.

* Uses N.S. INS 8250 BAUD Rate Gen 
and USART combo IC.

★ 3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include the LSI-ADM3A, the Heath 
H-19, and the Beehive.

* Composite or Split Video.
* Any polarity of video or sync.
* Inverse Video Capability.
* Small Size: 6.5 x 9 inches.

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM

$99.00
SOURCE DISKETTE - ADD $20

# ZRT-80 SET OF 2 CRYSTALS-ADD $12

WITH 8 IN. 
SOURCE DISK! $18900

ALLOW 4-6 WEEKS DELIVERY

(COMPLETE KIT, 
2K VIDEO RAM)

64K S100 STATIC RAM 
s499??

NEW!
LOW POWER!

RAM OR EPROM!

BLANK PC BOARD 
WITH DOCUMENTATION 
_____ $119.00

SUPPORT ICs + CAPS 
$29.00

FULL SOCKET SET 
$19.00

FULLY SUPPORTS THE 
NEW IEEE 696 S100 

STANDARD 
(AS PROPOSED)

FOR 56K KIT $419
ASSEMBLED AND
TESTED ADD $50

FEATURES:
* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs.
* Fully supports IEEE 696 24 BIT Extended 

Addressing.
* 64K draws only approximately 500 MA.
* 200 NS RAMs are standard. (TOSHIBA makes 

TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.)

* SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD).

* 2716 EPROMs may be installed in any of top 48K.
* Any of the top 8K (E000 H AND ABOVE) may 

be disabled to provide windows to eliminate 
any possible conflicts with your system monitor, 
disk controller, etc.

• Perfect for small systems since BOTH RAM and 
EPROM may co-exist on the same board.

* BOARD may be partially populated as 56K.

64K SS-50 STATIC RAM
$35900
****** (48K KIT)

NEW!
LOW POWER!

RAM OR EPROM!

BLANK PC BOARD 
WITH

DOCUMENTATION 
$119.00

SUPPORT ICs ♦ CAPS

FULL SOCKET SET

56K Kit $419
64K Kit $499

ASSEMBLED AND 
TESTED ADD $50

FEATURES:
* Uses new 2K x 8 MK58725P RAMS
* Fully supports Extended Addressing.
* 64K draws only approximately 500 MA.
* 200 NS RAMs are standard. (TOSHIBA makes 

TMM 2016s as fast as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.)

• Board is configured as 3-16K blocks and 8-2K 
blocks (within any 64K block) for maximum 
flexibility.

* 2716 EPROMs may be installed anywhere on 
Board.

* Top 16K may be disabled in 2K blocks to avoid 
any I/O conflicts.

* One Board supports both RAM and EPROM.
* RAM supports 2MHZ operation at no extra 

charge!
* Board may be partially populated in 16K 

increments.

32K S100 EPROM/STÀTIC RAM
I NEW!) FOUR FUNCTION BOARD!

EPROM ll 
FULL

$129

AtT EPHOM 
ADD $35

NEW!
BLANK

PC BOARD
WITH DATA 

$69.00

We took our very popular 32K S100 EPROM Card and added 
additional logic to create a more versatile EPROM/RAM Board.

FEATURES: * This one board can be used in any one of four ways

B.
C.
D.

SUPPORT 
IC s 

PLUS CAPS

—¿29 0.°

SOCKET SET 
$25.00

As a 32K 2716 EPROM Board
As a 32K 2732 EPROM Board (Using Every Other Socket)
As a mixed 32K 2716 EPROM/2K x 8 RAM Board
As a 32K Static RAM Board

* Uses New 2K x 8 (TMM2016 or HM6116, RAM’s
• Fully Supports IEEE 696 Buss Standard (As Proposed)
• Supports 24 Bit Extended Adressing
• 200 NS (FAST!) RAM'S are standard on the RAM Kit
* Supports both Cromemco and North Star Bank Select
* Supports Phantom
♦ On Board wait State Generator
• Every 2K Block may be disabled
* Addressed as two separate 16K Blocks on any 64K Boundary
* Perfect for MP/M* Systems
• RAM Kit is very low power (300 MA typical)

32K STATIC RAM KIT — Ci QQ QOFor RAM Kit AST • Add S40 ' wO. W



50 and £5fears aff.
“Electronics Australia” is one of the longest running technical publications in the 
world. We started as “Wireless Weekly” in August 1922 and became “Radio and Hob­
bies in Australia” in April 1939. The title was changed to “Radio, Television and Hob­
bies” in February 1955 and finally, to “Electronics Australia” in April 1965. Below we 
feature some items from past issues.

JULY, 1934
Empire stations: It is pleasing to note 
reception of excellent signals from 
Daventry in Transmission No. 4 which 
extends from 9 to 1 lam daily. Daventry 
operates on 31.5 and 25.4 metres but of 
these GSD on the latter is much the bet­
ter. Signals reach good speaker strength, 
and the news .ession at 10.45 could be 
copied 100 per cent on most occasions 
during the week.
Wave-wobble snoopers: The Federal 
Radio Commission of America has decid­
ed to build mobile monitoring cars to 
check the wave-wobble of stations by 
patrolling the country at all times 
without the knowledge of station 
engineers; the cars and instruments will 
cost about $25,000.

Not quite radar — yet! A range finder 
that automatically, and continuously 
records distance, as well as direction, is a 
development of Mr Emil J. Simon, of 
New York. Mr Simon’s invention pro­
mised to eliminate collisions at sea during 
fogs. Present direction finders do not 
record distance and are manually 
operated. The Simon finder is automatic, 
giving both direction and distance from 
the radio station or beacon.

Car radios: American radio manufac­
turers hope to sell between one million 
and two million car radios this summer 
season; June 10 to 16 was to have been 
car-radio week, and the idea dominating 
all advertising campaigns is “Listen as 
You Ride”.

Police radio: The Brighton (England) 
police have been installed with pocket 
receivers (size!); each man on each 22 
beats has one, and reception is said be 
better than reception in cars.

Sending and receiving plates? A Dr 
Oartel, of Wilkinsburg, New York, told 
the Pennsylvania Dental Society that 
germs in diseased teeth can be killed by 
placing the tooth between the sending 
and receiving plates of a simple short­
wave set.
Ladies Lib: Miss Natalie Piskor is 
claimed to be the only woman 
broadcasting engineer in Europe; she has 
been in the control room of the Warsaw 
station for some years.

JULY, 1959

AM stereo — the Kahn system: The 
transmission of stereo on conventional 
broadcast bands presents fascinating 
possibilities and is being intensively 
developed in line with the rapid growth 
of stereo in the recording field. Yet 
another method has been announced in 
America.

Conventional AM transmitters can 
easily be converted for stereophonic 
broadcasting with adapters developed by 
Kahn Research Labs Freeport, NY. In 
the combined stereo/compatible single­
sideband system two sidebands are pro­
duced that are independently modulated 
by the two stereo channels. The resulting 
envelope wave has the same spectrum re­
quirements as conventional AM and is 
theoretically free from distortion.
Editor’s Note: One of the present day 
AM stereo systems is known as the Kahn 
system, and uses independent single side­
band signals to provide the two channels.

Birth of the IC? In recent months, there 
has been noticeable interest in what has 
been termed integrated molecular elec­
tronics — the combining of the passive 
functions of resistance, capacitance and 

inductance with the active function of 
amplification in a single, semiconductor 
solid circuit. Now, Texas Instruments 
has announced developmental models of 
such devices.

Two circuits, each less than l/4 by l/8 
by l/32in, were demonstrated by the 
firm. The first is a multivibrator circuit, 
containing 12 components — two 
diffused-base transistors, two capacitors 
and eight resistors. The second is an 
oscillator circuit, containing nine com­
ponents — five resistors, three capacitors 
and one transistor.

These circuits represent a component 
density of up to 34 million parts per 
cubic foot.
NiCads aren’t new: A new kind of bat­
tery is being used in some aircraft, partly 
because it gives unusually long life, part­
ly because it works well at low 
temperatures and partly because it is 
smaller and lighter than the batteries 
formerly available. It is the nickel­
cadmium alkaline battery recently made 
suitable for heavy duty by introducing 
sintered plate construction.

The electrodes are made by sintering 
carbonyl-nickel powder on to a suppor­
ting framework of wire mesh or per­
forated strip. The battery has an ex­
tremely low internal resistance and the 
ability to do its work at low 
temperatures.
We’re still waiting: Designers of TV 
display tubes are still working towards 
the day when they will be able to pro­
duce a flat screen device which can be 
mounted on a wall for easy viewing.

Many ideas have been demonstrated, 
but there remains a great deal to be done 
in extending these and other schemes to 
meet the requirements of commercial 
television. All in all, it appears that the 
advent of mural television on a commer­
cial basis is not imminent.
Hovercraft “flies”: The Hovercraft flew 
last month for the first time at Cowes 
(Isle of Wight). The wind, which had 
been blowing in hard gusts, all day, 
abated sufficiently for the flight, a 
spokesman for Saunders-Roe said. The 
craft flew, untethered and up to a foot 
off the ground. The spokesman said the 
flight showed work was going according 
to plan. The machine is believed to weigh 
about two tons and to be able to move at 
speeds of up to 30 miles an hour 
“resting” on a cushion of air about three 
feet off the ground.

140 ELECTRONICS Australia, July, 1984



cmer/oíMof this work!
SPITTING CHIPS .
THE SEMICONDUCTOR INDUSTRY/ / 
CONTINUALLY FALLINS- OVER, ITSELF 
TRYIN& TO IMPROVE ON THE CHIP I 
AND ITE PRODUCTION/ IS ON THE \ 
BRINK OF TIDYING- UP WHAT HAS BEEN ’ 
A complicated And somewhat messy
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// CALIFORNIAN CHIPOLOCISTS RECKON 
// PRESENT SLOPPY PRODUCTION STEPS. 
7 LIKE/ HANDLING- wet and dry SILICON 
/ wafers/ Aliening- Different masks 
' ON -THE CHIP NEE WAFER,/ COATlNEr THE

WAFERS WITH LI&HT SENSITIVE RESISTS/ 
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MEANWHILE/ H ICH-TECH HOTSHOTS IN 
&REÄT BRTTAlN ARE ATTEMPTlN&TO 
SHOOT ME&A-NARROW BEAMS OE Hlt&H 
ENER&Y ARSENIC AND BORON’IONS AT 
TW LITTLE SPOTS ON SILICON WABERS 
TO MAKE THOSE TINY LITTLE SPOTS 
CONDUCT ELECTRICITY. INSTEAD OF 
SPRAYlNÄ THE. STUFF ALL OVER. THE PLACE.

IN FACT A THOUSAND CRZCDIT ELEMENTS 
A second could be produced with
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JULY CROSSWORD 13.
16.
17.

10.
11.
12.

19.

Computer data unit. (4) 
Forcing an oscillation. (7) 
Puts data on magnetic 
tape. (7)
Forms a joint. (7)

SOLUTION FOR 
JUNE

21. Potential difference. (7)

radio antenna connection. 
(1,1.5)
Early active satellite. (7)
Tape deck component. (4)
Power source. (5)

ACROSS
1. This containment system 

apparently enclosed 31 
across! (8,5)

8. Possible description of a
5

23.
25.
26.
29.
30.
31.

1.
2.

3.

Form a PC pattern. (4) 
Type of plug. (5) 
Tape recorder key. (4) 
Historic radio scientist. (7) 
Tool for bridges? (7) 
Region around a charge. 
(8,5)

DOWN
Connected to ground. (7) 
Type of layer common in 
a semiconductor. (9) 
Listens in to telephone 
conversation. (4)

4. Kind of radio receiver.

5.

6.
7.

(1.1.5)
This reading may be 
sought in a bridged 
circuit. (4)
Unit of computer input. (5)
Bases for windings. (7)

9. Sound of an instrument 
which is not wireless! (5)

14. Conductors. (5)
15. Ratio of reduction, e.g. of 

an IC pattern. (5)

18.
19.

20.
21.

Aspect of impedance. (9) 
Electric discharge effect 
known as — fire. (2,5) 
Type of trigger. (7) 
Power amplifiers have 
these for cooling. (5)

22. Came to the end of useful 
life. (7)

24. Name of point at which 
ferromagnetic properties 
change abruptly. (5)

27. Add a small amount of 
impurity to a 
semiconductor. (4)

28. Type of wave rectification.
(4)
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E A marketplace E A marketplace
FOR SALE

SUPER 80 COLOUR: 32X16 format 
extendable to 64X16. Independent 
foreground and background, 12 colours plus 
black, white, grey — nibble mapped onboard 
Ram. Short form kit (P.C. board, colour chip 
instructions) $66 inc p and p. For more info 
SAE to Chipspeed Electronics Box 337, 
Wentworthville 2145.

AMIDON FERROMAGNETIC CORES: Large 
range for all receiver and transmitter 
applications. For data and price list send 105 x 
220 SASE to: R.J. and U.S. Imports, PO Box 
157 Mortdale, NSW 2223.

SUPER 80 USERS: Software on tape from $5 
Super Expansion board Kit, $45. Gives you a 
Centronics and Atari joystick interfaces, 2 
paddles, sound generator, I/O ports. Write to: 
Matrix Software, PO BOX 291 Kensington 
2033.

SCANNER LISTINGS: 27-51 OMhz. Over 
1600 Vic stations listed in freq and alpha 
sorted order. $9.95. Kasp Electronics, PO 
Box 408 Noble Park 31 74.

TURNTABLE: JHSME 3009 Series. 2 Shure 
V15 Type V. All accessories Approx. $1 000 
retail. Will accept $300.00. S. Rowell, 
Dromana Vic 3936 Telephone (059) 
87 1248.

DISK DRIVES: Japanese slim type for APPLE: 
$299, i/f card $60. P and P, insur, 3 mth 
warranty incl. Write for catalogue. Sultan 
Micro, PO Box 232, West Ryde 2114.

AGRO DATA 
CONTROLLERS

PH. (075) 62 2329
For SYSTEM-8O and TRS-8O 
Model 1 Computers. Full 
expansion unit with Double 
Density $550 or made to your 
requirements. RS232 $98 - Disk 
Controller kit $119 - Double 
Density kit $130 - Assem $180.

Make your own printed 
circuits and labels with:
( 1) "THE MINILIGHT" ULTRA 

VIOLET LIGHT EXPOSURE 
BOX

• Bell timer • Neon Indicator • Instructions on UV
processes • 
assembled kit

Handles 157 X 88mm. • Easily

$79.00 including postage.

(7] THE ETCHING STATION
• Adjustable fan/heater • Heavy fluty polyethylene 
base • Etching dish • Tongs and brush

$39.00 including postage

SESAME ELECTRONICS
Box 452, Prahran 

Vic. 3181 (03) 527 8807

SUPER-80: Hi-res graphics. Six pages of 
256X160 bit-mapped pixels with UC and LC 
text. Fast machine code utilities for dot, line, 
circle and test drawing. $40.00 kit, $65.00 A 
and T. Also the MDS fast cassette system: 
More reliable and 10 times faster than normal 
system. Printer routines and 12 extra monitor 
commands. Works with 3MHz speed-up, all 
software and normal tape system. $25.00 kit, 
$35.00 A and T. Write or send order to Micro 
Data Storage, Box 239, Bexley, 2207.

PRINTED CIRCUIT BOARDS: Designed, built 
and screen printed. Excellent rates, no 
minimum quantity. Ph (07) 284 9274.

CPM USERS GROUP: Disks, up to vol. 93 8" 
sssd $9 Microbee, Kaypro, Xerox, Osbourne, 
Excalibur 64, dsdd. $10, other formats 
available. Catalogue $8.00 P+P $1. R.B. 
Archer & Assoc. PO Box 696, Ringwood, Vic. 
3134.

DESIGN ELECTRONICS: Design, repair & 
service computer equipment — business & 
personal computer systems. Specialise in 
Tandy/Radio Shack Systems & All Disk Drives 
Very Reasonable Rates. BH: (02) 521 3341 
AH: (02) 520 4583.

BACK DATES: Electronics Australia mags. 
1966. "Radio Television and Hobbies” to 
1949. Old Valves etc. Offers. Sydney (02) 
48 4264

ACETRONICS PCBs
MANUFACTURER OF QUALITY PRINTED 

CIRCUIT BOARDS — MODERN EQUIPMENT 
- FRIENDLY SERVICE - PLATED 

THROUGH HOLES — ROLL SOLDERING 
PHONE NOW FOR PROMPT QUOTE 

(02) 645 1241
112 ROBERTSON ROAD, 

BASS HILL

STEREO-TV STEREO-TV STEREO-TV 
Convert Mono TV to Stereo 
reception with our ST182 
Decoder and your HiFi-system. 
Genuine Quasi-Split IF with 
Decoder. Output via DIN or 
Headphone socket. Write or 
phone for brochure.
Libratronix, 6 Woodcrest Pl, 

Cherrybrook, NSW 2120.
Phone (02) 875 1858.

1^ Radio Pty Ltd
Tel. (02) 587 3491

IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 

SELLS EVERY PCB & FRONT PANEL 
published in EA and ETI

651 Forest Road Bexley 2207 
AUSTRALIA

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE

DISPLAY ADVERTS IN MARKETPLACE 
are available in sizes from a minimum of 
2cm x 1 col rated at $15 for a col cm.

CLASSIFIED RATES $3.60 for 40 letters 
or part thereof per insertion payable in 
advance. Minimum 80 letters.
CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Wednesday of each month.

SUPER 80: Disassembler uses VDU or ASCII or 
Baudot. $9 cassette. Vowels, 93 Park Dv 
Parkville, 3052.

WANTED
MICROPHONES: Studio types from fifties and 
earlier radio, good prices paid — Ray (09) 
279 1234.

RADIO & TV VALVES: Old/modern, new in 
cartons, any qty. For quote send type No’s to 
L.E. Chapman, PO Box 156, Dee Why, NSW 
2099.

Fundamentals of
SOHO STATE
AMMvoductam to MmKXmteetarC 4M the* <w>«c  Mions

JAJVBSSO« BOWE

Fundamentals of Solid State has been 
reprinted, showing how popular it has 
been. It provides a wealth of information on 
semiconductor theory and operation, 
delving much deeper than very elementary 
works but without the maths and abstract 
theory which make many of the more 
specialised texts very heavy going. It 
begins with atomic theory, diode types, 
unijunction, field effect and bipolar 
transistors, thyristor devices, device 
fabrication and microcircuits. A glossary of 
terms and an index complete the book. 
Fundamentals of Solid State has also been 
widely adopted in colleges as 
recommended reading — but it’s not just for 
the student, it's for anyone who wants to 
know just a little bit more about the 
operation of semiconductor devices.

Available from:
"Electronics Australia”, 57 Regent St, 

Chippendale. PRICE $4.50 OR by mali 
order from “Electronics Australia”, PO Box 
163, Chippendale, 2008. PRICE $5.40.
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BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION
— 136 VICI

riM ELEC
• COMPUTERISED WIRELESS *

SECURITY 
SYSTEM

___ 1 . Www.:r4»».-iSB
aS SRMB IJ QA aW'

|r YT|i|® ¥>
EASY TO INSTALL • NO WIRING BACK ToToNTROL UNIT NECESSARY • 3 । 
DIGIT DISARMING CODE • AUTOMATIC WARNING OF BATTERY FAILURE, 
ALL UNITS • INSTANT ENTRY/DELAY EXIT — 5 TO 45 SECS • ALARM DURA­
TION 10 MINS, THEN AUTO RESET • TRANSMITTER RANGE 100 MTRS • 
FREQ. 395 MHZ • SYSTEM INCLUDES — 240 VAC-12 VDC. OPERATED 
CONTROL/RECEIVER UNIT • 3 9VDC TRANSMITTERS • OUTDOOR HORN
SPEAKER C97R.00

f U P-P $4.50

JUMBO CABINETS
$24.95 MM

P.P. NSW $4.50. V, SA, Q, T $5.50. WA, NT $6^50^^^^^^^

Direct from a manufacturer of sophisticated electronics • Fully 
moulded, hi-impact, heavy duty ABS plastic • The colour is bat­
tleship grey • Detachable U-shape top and bottom, front and bacK 
panels • Front panel has cut-outs, and will easily accept a blank 
panel • 4 jumbo countersunk plastic screws secure the 4 sections 
• Underside has ample ventilation, and dimples for rubber feet • 
Dimensions 350mm (W) x 130mm (H) x 350mm (D) material 5mm 
thick. BRAND NEW PERFECTS. PROFESSIONAL QUALITY

A 50 WATT rms SPEAKERS 
^■| FOR $39.95 PAIR OR $22.50 EA. J J\ W ETONE FACTORY SCOOP. V

3Ocm 8 Ohm Hi-Fi Woofer. Rugged Top Quality 
with Warranty. Foam Surround. 3.5cm V.C. Hefty Ferrite Magnet. 

Freq. Response. 35-4500 Hz.
p.p NSW for one, $3.50. Interstate, 85.00. P-P NSW for two, 85.00. Interstate, 87.00.

• EX-COMPUTER FAN MOTORS •
4" Sq. 230V 50/60 HZ

¡mm» EXCELLENT WORKING ORDER GUARANTEED
Amps • Power Supplies • Electronic Equipment will 
operate far more efficiently • Imp protected •

P.P. NSW $2.50
3Q«t5 EA ____ INTERSTATE $3.50

NOM . . . .c.nST.OC,:.
EX-PMG HIGH POWER 

DIODES
PERFECT WORKING ORDER 

GUARANTEED

*DING DONG 
TWIN JUMBO 

6" BELLS
EX PMG

1 125 AMP 
* 400 PIV 
* WITH HIGH

* * 1
t JI J? GOOD

ljituirioii

transformer : weatherproof

POWER HEAT SINK 
o $9.95 ea. for $17.50

P-P NSW $1.00. INTERSTATE $2.00.

INCLUDED

Cf) P-P NSW $3.50
\|/|JU V.Q.T.SA $6.50
Miff WA, NT$9.50

3TORIA RD, MARRICKVILLE, NSW 2204. PROUD TO BE
PHONE 513845. AUSTRALIAN «Ul

ITRONICS CENTRE
EX-PMG PUBLIC 

TELEPHONE
10 CENT COIN BRAND NEW

OPERATED |H CART0MS

CIRCUIT WT 15KG
DIAGRAM fl L
INCL f «1 I KEYS TO

A fZJi LOCK
V 7 MONEY
4 / IMP CYLINDER
* MP INCE

(SUMTHINS BEKER T
UN NUTHIN) SB MAKES GREAT 

WALL/FLOOR 
SAFE

RA P P NSW $6.50J ■ JU qld $10.50, SA/TAS $12.50MM ff NT/WA $17.50

INTEGRATED CIRCUITS

TYPE 6821 $b95 p-p 75c

P-P 75c

SCR
/ TYPE BY X 48/300.

300 piv 36Amp
4 FOR $2 M

TRANSISTORS
BD135 NPN. 45V, 1A, 8W

10 FOR $1.95 P-P $1

TIP 31-32

4 FOR $2.95 P-P $1.

l-R ^r, 
MgpWi SALE 
W| | U ’8

74C00 7403 7404 7406 7407 7416 7430 
7441 7450 7451 7490 7842 74121 
74157 LM3401 = LM3900 LM3301N 
UA301 74LS83A MC3456P • SELECT 
ONE EACH TYPE.

in W-65
10 MIXED FOR p-p 75c

DIODE IN 4004. 50 FOR $2.50
P-P 80c

A1 QÙALITY 
TRANSISTORSW 2N3055

IO FOR $6. P-P $1.50

LM382 RA08100N HEF4585 M5101
M5949 MC14543B M53293 SONY 049
TAA293 TA7027 TA7060 TA7061 SANYO
TYPES. LD3120 LD3150 LA1111
A3300 A3350 A1230 A4102 • SELECT 
ONE OF EACH TYPE.

10 MIXED FOR QU p-p 75c

REGULATORS
7812. + 12V 1A
7805 + 5Y. 7905 - 5V 1A

10 MIXED $6. P.P. $1.50 \

POWER TRANSFORMER 
SALE 

. Modern types.
Brand new. 

Primary 
240V 50Hz

No 1. 0-12V. 1A........................ . $2.95
No. 2. 0-18V. 1.8A.............................. $4.95

No. 3. 12-0-12V. .5A $2.50
No. 4. 0-38V. 2A............................. $4.95
No. 5. 34-0r34V. 1.5A............... $4.50
No. 6. 0-12V. 1.8A. $4.50
No. 7. 0-3V. .3A Plugpak....................$2.50

No. 8. 0-40V. 200MA $1.75
No. 9. 0-20V. .2A. 6.3V. 1A $2.50
No. 10. 0-15V. 1A. C-CORE $4.50

No. 11.6.3-0-6.3V 1A $2.50
No. 12. 0-20V. 1.5A $3.50

P.P. NSW $2.50 INTERSTATE $3.50

HI-POWER BRIDGE RECTIFIER 
400 PIV 35 AMP 
$3*75 r

2SD200 = BU205 
TRANSISTOR

NPNVCBO VCEO700V
1 500V •

• 2 5 AMPS

4 FOR $3.75 P-P 75c

MJE 3055 
TRANSISTORS

A10*$9e $r5po
MJE 2955 

»P TRANSISTORS 
¿^10...$12

240V 50Hz 5 AMP

n MAINS FILTER
F S^5° 4 AT P-P $1.50

Professional Quality.
Ex-computer.

Also ideal audio gear, receivers, etc

POWER 
TRANSISTORS

140V 20AMP ;
MJ 13003 NPN jgWjht-, 

A. MJ 15004 PNP - J >
Qf .90 PAIR P-P $1
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EA Magazine Holders

The binders and magazine holders are available 
over the counter from Electronics Australia. 57

Prices including 
postage are:

ADVERTISING INDEX

Regent Street. Sydney. NSW — Price $5.10 
binders. $4.50 holders. Holders: $5.50 NSW; $5.60 other states: or six for $29.00 

NSW; $31.50 other states, $A33.00 NZ.

Mail orders should be sent to Electronics 
Australia. PO Box 163. Chippendale. NSW 2008.

Binders: $7.00’NSW; $8.50 other states: or six for $33.00 
NSW; $36.00 other states, $A37.00 NZ.

EA PC BOARDS AND FRONT PANELS
Some readers have problems obtaining PC boards and front panels for projects. Many ot 
our advertisers sell these items and their advertisements should be checked in the first 
instance. Failing that, below is a list of firms which produce or sell PC boards and front 
panels.
NSW

Jaycar Electronics
117 York Street, 
Sydney 2000.
Telephone 264 6688, 
267 1614.
Cnr. Carlingford & Pennant 
Hills Road, 
Carlingford 2118.
Telephone 872 4444.
115-117 Parramatta Road, 
Concord, 2137.
Telephone 570 7000.
121 Forest Road, 
Hurstville 2220. 
Telephone 570 7000.

Radio Despatch Service,
869 George Street, 
Sydney 2000.
Telephone 211 0816.

RCS Radio Pty Ltd,
651 Forest Road, 
Bexley, NSW 2207. 
Telephone 587 3491.

Acetronics Printed 
Circuit Boards, 

112 Robertson Road, 
Bass Hill, 2197.
Telephone 645 1241
WA
Altronics,
105 Stirling Street, 
Perth 6000.
Telephone 328 1599.
Jemal Products,
5 Forge Street, 
Kewdale, 6105 
Telephone (09) 451 8726.
N.Z.
Marday Services,
PO Box 19 189, 
Avondale, Auckland.
Mini Tech Manufacturing 

Co Ltd,
PO Box 9194, 
Newmarket.
Printed Circuits Limited, 
PO Box 4248, 
Christchurch.

VIC.
Rod Irving Electronics, 
425 High Street, 
Northcote, 3070. 
Telephone 489 8131.

48 A’Beckett Street, 
Melbourne 3001. 
Telephone 347 7917 
347 9251.

Kalextronics, 
101 Burgundy Street, 
Heidelberg 3084.
Telephone 743 1011.

Shop 11,
Regional Shopping Centre, 
Melton 3338.
Telephone 743 1011.

Sunbury Printed Circuits,
Lot 14, Factory 3, 
MacDougal Road, 
Sunbury 3429. 
Telephone 744 2714.

SUBSCRIPTION SERVICE
ELECTROniCS

Rustralia
Subscription Rates 

$29.00 per year 
within Australia 
$31.00 per yeai 
elsewhere

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept. John Fairfax & Sons Ltd, GPO Box 506, Sydney 2001. Subscription will start with first available 
issue.

Name..............................................................................................................................................................

Address....................................................................................................................................................

Postcode....................................Enclosed is...................................for.....................................years

ADVERTISER PAGE

Avtek 4, 5
Active Electronics 9
Audio Engineers 16
Altronics 26,27,60,61,114,

115, 124, 125
Applied Technology 44, 45
Acetronics 142
Agro Data Systems 142
ACE Radio 143
Birkenhead Electronics 82
Cashnjore Ent 73
Chapman L.E. 137
Dept of Defence 50,51,96,97
Emona Enterprises 2
Eagle Electronics 17
Elmeasco 90, 91
Emtronics 113
Rod Irving Electronics 32, 33, 66,

67, 86, 87, 102, 103, 120, 121,
138, 139

IPC Magazines 106
Jaycar 18,19,71,74,75,108
Libratronics 142
Melbourne Machinery Co 107
Neotronics 36
Philips IFC
David Reid Electronics 69
Radio Despatch 79
RCS Radio 142
Dick Smith Electronics 10, 11,30,

38, 39, 49, 64, 110, 111,
122, 132, 133

A & R Soanar 36
Sheridan Electronics 46
Soundex 56, 57
Stotts 85
Scientific Devices 128
Sesame Electronics 142
Sanyo IBC
TEAC OBC
Union Carbide 128
University of Auckland 119
Geoff Wood Electronics 42
World of Electronics 80
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CRYSTAL CLEAR
Sound from the Sanyo Compact Disc Player.

COMPACT

Sanyo CP400, the compact digital disc player that brings the 
finest crystal clarity of sound into your home. Forget the 
problems that come with conventional record turntables, 
Rumble, wow and flutter will be words from the past.
More and more discs are being released every day through all 
the major companies, from classical to pop and rock. Music 
to please every ear.
The Sanvo CP400 boasts microcomputer assisted soft push 
controls * 16 selection programmable auto search * Track 
sequence arrangement * 16-LED pick-up location indicator 
* Pause, access, reset, replay, fast 
forward and fast reverse * Full 
function wireless remote control 
and many more features.
Listen to the crystal clear Sound of 
Sanyo. You probably won t believe 
your ears-But that’s life.DIGITAL AUDIO

7290-1



WHY DID WE CALL IT THE Z SKIES?
Because nothing can follow it.

tha h h ™e TEAC Z Sedes- Three CQssette decks that are all 

. ~=;=«

and professional equipment. Operational soohisticatinn is nnmntnhoB ^Wfh°^ " producing superior open reel decks

permanent excellence. The Z Series. Cassette deck performance from A to z

'Direct-drive capstan 
motor

•3-head system 

dbx and Dolby B-C 
noise reduction

• Manual recording 
bias, level and EQ 
calibration system

»Heavy duty dlecdst 
chassis

• Electroload hedd 
loading system

• 3 direct-drive DC 
motors

• Direct-coupled 
playbdck EQ 

amplifier

• 3-head system

dbxpnd Dolby B-C 
noise reduction

• dbx disc position

• Manual recording 
bins, level and EQ 
calibration system

• 3 direct-drive DC 
motors

• 3-head system

•dbx and Dolby B-C 
noise reduction

• dbx disc position 

»Automatic recording 
blns, level end EQ 
calibration system

• Tape calibration 
memory

• Block Repeat

TEAC /moo

teac
teac a i p Where Art and Technology Meet 

td ‘ * Whiteman Street Sputh Melbourne, Victoria $205.Phone: 699—6000

MM MIm'NIkHB.

lllllllllllllllllll 
lilllllllllllllllll

iiiiiiiiiiHiuiiii ' 
llltyuiiiniiiiiii

Direct-coupled 
playbock EQ 
amplifier

Real-time tape 
counter

Memory repeat/ 
play/stop

CPS (Computomatlc 
Program Search)

Rec mute with auto 
spacer

Standard remote 
control unit

Duel-capstdn closed- 
loop transport system 

Real time tape 
counter —C

Automatic tape 
select

3O-segment FL peak 
level meters •>

Memory repeat/ 
play/stop

CPS (Computomatlc 
Program Search)

Dual-capstan 
closed-loop transport 
system

Real-time tape 
counter ,

Automatic tape 
select

Search To Cue, 
Search To Zero, 
Search To Record

Spot Erase System

CPS (Computomatlc 
Program Search)


	Phone for telecommunications

	component innovations

	Electronic Components & Materials


	PHILIPS

	Vintage 1930s

	On the cover


	shortwave receiver

	What’s coming

	Build these heat controllers

	Win this ultralight aircraft

	$469

	COS-5020

	MO-1252

	GOS-331O

	$299 *


	GOS-955

	$269 *

	« EMONH INSTRUMENTS

	Biggest Range, Best Prices!!

	IDC Cables


	ELF/laser submarine communications

	Answering service for mobile telephones

	Progress report on AUSSAT

	Go ahead for digital TV

	Taiwan takes on IBM



	ACTIVE

	ELECTRONICS

	MAIL ORDER & SHOP SALES MAIL ORDER & SHOP SALES

	9am-5.30pm MON-THURS 9am-8.30pm FRIDAYS 9am-12noon SATURDAY


	BUY DIRECT FROM OUR CITY STORE!

	DLP1

	LOGIC PROBES

	ONLY



	$10.50

	OR MAIL ORDER

	COMPUTER

	WB2N BREADBOARD


	COOLING FANS


	$13.50

	79.5 (3”) SQUARE

	115 VOLT

	WE STOCK A FULL RANGE OF KITS

	MAIL ORDER & SHOP SALES


	LEVEL CHESS

	MASTER

	Fantastic -Ul, Value!

	PCB Mounting terminals


	WAS


	*79


	ONLY M 99 ™

	HURRY-LAST CHANCE

	KEYBOARDS!!

	BARGAIN RAMS

	’84 Handbooks

	SUPERPLUG MAINS ADAPTOR


	HAND HEID GEIGER COUNTER

	by PHILIP WATSON

	The ILS system

	The InterScan system

	Options and advantages

	The equipment



	InterScan

	The world’s first and only Automatic Microphone System. From Shure.


	SHUM

	EAGLE ELECTRONICS INTRODUCES

	THE BEST QUALITY FLOPPY DISK DRIVE FOR YOUR APPLE® IS THE 5^5

	SUPER 5 SYSTEM (T-40)

	(Red Label)


	only $379

	only $549


	APPLE POWER!

	ur-80 PRINTER

	only $399

	only $98

	ALL PRICES INCLUDE SALES TAX

	Eagle Electronics Computer Centre 83 Princes Hwy., St.Peters, (cnr.Short St.)


	J bonRcord

	ONLY $8.95



	DAISYWHEEL SENSATION!!

	Unbelievable price breakthrough for a letter-quality PRINTER!!

	MAIL ORDER BY



	COMPACT DISCS...

	by NEVILLE WILLIAMS

	COMPACT DISCS ...

	Number 3

	• PHONE YOUR ORDER — ALTRONICS TOLL FREE

	EgR ^LIGHTPEN	e p	I


	FOR 30 OFMTRONICS COMPETWORS

	-	W now .UP

	Why waste your valuable cash? ^trom«	time).

	X ui




	MICRON SUPER 80

	Superlative

	MICRON SERIES II MONITORS

	$199.50

	BONUS OFFER



	MARANTZ CD-54 compact disc player

	Specifications

	STORE LOCATIONS

	MARANTZ CD-54 compact disc player

	Don’t blame the kids if they can’t spell; blame the system!

	A MINIATURE POTENTIOMETER THAT HAS IT ALL

	WITH

	6 35mm (%") SHAFT

	SOANAR ELECTRONICS PTY. LTD.


	MICROWAVE MOVEMENT DETECTOR



	95

	Ultra Loud Gonger

	WARNING STICKER 00

	Barrel Key Switch

	HEAT/FIRE SENSOR

	100% Hidden Magnetic (Reed) Door & Window Switches

	Semiconductors

	Inductors

	Final assembly

	GEOFF WOOD ELECTRONICS PTY LTD



	VHF amateur transceiver

	Alignment


	COIL WINDING DETAILS

	Initial settings

	Voltage checks

	Synthesizer alignment




	Meeting the challenge of change

	Four award winning models to choose from.

	16K Educator M49

	Software and your microbee


	Now with Dynamic RAM to meet today’s user demands

	64K Advanced

	(with Single 400K Disk Drive _n_ and all manuals)	*1,595

	(with Dual 400K Disk Drives _ and all manuals)	*1,995


	microbee computer centres


	¿person

	only s8°°

	only 60c each, 10 for $5.50

	Monster Component Packs


	only’S"

	only’S00

	only 75c each 10 for $6.00

	only $8.00 each

	5 (anytype) $35

	Telephone No-Nos

	Plug $2.25

	Socket $3.50

	VHF amateur transceiver

	Receiver alignment

	Transmitter alignment

	Transmitter frequency

	Transceiver modulation

	Waxing the VCO

	Errata


	new challenge?

	Air Force Officer.

	Main features 




	shortwave radio

	Build an antique shortwave radio

	The Reinartz Circuit

	Circuit Details

	Construction

	SOUNDEX PTY. LTD.

	«h® Brinarti

	REACTION

	POWER PHONES

	TUNING




	Build an antique shortwave radio

	Aerials

	AC Power Supply/Audio Unit


	F°R 30' &?	,

	Wn, vou,	£££&&«. *“>•

	FAMOUS VOYAGER CAR COMPUTER

	$ 9.95 $8.50 $11.50 $8.50


	WIRE STRIPPER

	FULLY APPROVED

	^jDC PLUG PACKS

	• PHONE YOUR ORDER

	ALTRONICS TOLL FREE




	13.8V transceiver power supply

	Mains transformer

	13.8V transceiver power supply

	Optional protection circuitry

	ROD IRVING ELECTRONICS PRESENTS


	"RfTROH"

	★ LOW PRICE*HIGH QUALITY* 12 MONTHS WARRANTY*

	UP TO 50% OFF SALE

	BARGAINS, SPECIALS, ENORMOUS DISCOUNTS, UNHEARD OF PRICES

	FERGUSON TRANSFORMERS

	BUILD YOUR OWN SPEAKERS WITH PHILIPS



	ROD IRVING ELECTRONICS

	BE QUICK, STOCK UP NOW



	The Serviceman

	A terrible picture

	What gives?

	Back at the ranch

	Somebody’s cheating


	"HEY"

	SINCLAIR SPECTRUM HOME COMPUTER

	NEW MODEL FROM PARAMATERS

	$99.00

	Further tests

	A possible answer

	Alminox


	“BLACK MONOLITH”

	$319.00

	THE BLUEPRINT IS UNBELIEVABLE VALUE FOR MONEY AT ONLY


	$299

	FOR THE COMPLETE KIT


	Circuit & Design Ideas

	Crowbar protection for 13.8V supplies

	Burglar alarm reminder

	Wireless link for musical keyboard

	Fuse-failure indicator

	SUPER STEREO SOUND CENTRE

	$29.95

	NEW

	FLOPPY DISK STORAGE CASE

	MICROBEE DUST COVER

	$9.50


	$59.95

	PRICE SLASHED!!

	300 WATTS OF MUSIC POWER!


	SMOKE DETECTORS

	NEW - NEW - NEW - NEW - NEW LOW COST 3Ÿ2 DIGIT LED

	JULY ONLY SAVE $5.00!!!!

	ONLY $24.95

	BARGAIN 4700 CAN CAPS


	MICROBOTS® BACK!


	LINE TRACER

	ROBOT KIT

	NORMALLY $39.95


	$29.95

	ONLY $1.50 ea

	$17.95

	NOW SAVE

	S34.95 S5.00

	NOW $69.95 SAVE $10.00





	Heat Controllers

	How it works

	Heat Controller

	Maino ®eöpatcb sorbite **””4

	TRADING HOURS:

	MON TO FRI 8.30am to 5.30pm

	THURS NIGHT 6.30pm

	SATURDAY 8.30am to 12pm

	CASIO PB700 COMPUTER

	CALCULATORS

	IFLUKEI

	$189.80

	RHINO XR2 ROROT

	IC SOCKETS WITH

	EXTRACTOR!

	Temperature Controller




	BIRhEnHEBO ELECTBOniCS

	N” $499.50

	VIDEO AMPLIFIERS

	VIDEO ENHANCER

	TRANSISTOR ASSISTED IGNITION WITH DWELL EXTENSION

	$14.95

	Testing

	Cost Estimate


	INTERESTED IN ELECTRONICS? THEN WHY NOTTURN YOUR HOBBY INTO A CAREER?

	Parts List


	S Lulls '9

	REMOTE INFRARED TV SOUND

	CONTROL

	$38.50

	$72.00 COMPLETE

	^$189.00


	$21




	Make your VIC-20 tall with EA’s Compuvoice

	The Machine Code Program

	Interfacing

	The Basic Program

	FROM HOBBYIST

	FOR FEATURES,

	D PROFESSIONAL - 1ST MULTIMETER CHOICE lALITY AND VALUE

	LOW COST 70 SERIES

	by BRYAN MAHER





	OP AMPS

	Explained

	A new problem

	Earth loops

	Danger

	OP AMPS Explained

	The right way

	Differential design


	ike you doing in the Army?

	Differential op amps

	Instrumentation amplifier

	High frequencies

	Applications

	Cables

	BARGAINS...BARGAINS...BARGAINS...BARGAINS

	UNIVERSAL

	TEST LEAD KITS

	DOUBLE POWER POINT

	UNIVERSAL SOLDERING IRON STAND

	10+

	QUARTZ CRYSTAL CLOCK MOVEMENT

	is in stock

	TTY Interface ETI 672

	Serial to Parallel Convertor

	ETI 675

	Multiprom Interface ETI 673

	RS232 Interface ETI 676

	EPROM Programmer ETI 668

	ROM Reader ETI 678

	Radioteletype Decoder

	ETI 733

	Proportional Joystick ETI 674

	Parallel Printer Interface ETI 671


	Computing multimeter from Solartron

	VHF mobile radio from Robert Bosch

	Wavetek FFT spectrum analyser has memory

	New headphones from Sennheiser

	New power switching device from Motorola

	Echo sounder from Imark

	Antenna tuner has preamplifier

	VOLTAGE REGULATORS



	uniden


	flagear;

	ELECTRONICS j

	JULY $16.00 each

	ONLY $29.95

	$24.50

	GREEN SCREEN

	MONITORS - BACK!!


	Security key switch

	Ellistronics air powered screwdrivers

	^/Others promise it, only Dick Smith

	Electronics livers.

	Kit service second to none

	ONLY


	$2490

	Fluoro Starter

	PLAYMASTER

	Graphic Equaliser


	129

	LCD PANEL METER


	M295

	With the best car

	World radio TV handbook

	The S-100 bus handbook

	The radio amateur’s handbook

	REGENCY H604E scanner

	‘STAR DP8480



	«« 30’

	YOUR CHOICE OF LID — ABS OR ALUMINIUM

	VIDEO ENHANCER

	K5825	$35.00

	STEREO SYNTHESIZER

	K5810	$55.00

	VIDEO AMPLIFIER

	K5850	$14.95

	7 DIGIT FREQUENCY COUNTER

	K2500	$119.50

	K2501	$26.00

	K2502	$7.50


	FUNCTION GENERATOR

	DIGITAL CAPACITANCE METER

	K2505	$85.00

	K2521	$55.00

	SUPER TYPE GLUE

	☆ PROTOTYPE SOLDERLESS BREAD BOARDS ☆

	MINI STRIP 100 HOLES «	

	640 HOLES

	640 -I- 100 HOLES

	640 + 200 HOLES


	REVIEWS OF RECENT



	Records & Tapes

	CLASSICAL • POPULAR • SPECIAL INTEREST

	CHOPIN

	STRINGS TO THE FORE

	SPIRIT OF AMERICA

	TRUMPET VIRTUOSO

	MOUNTAIN, PICTURES


	computer speech

	DIGITAL ELECTRONICS

	SERIES 4000 SPEAKERS.


	, BONUS * MONTH*

	S9950

	$24"


	DICK SMITH © ELECTRONICS

	Unemployment: wisdom must prevail

	Praise for

	Neville Williams

	Floppy disk standards

	Parts wanted

	poi? 9 POST AN ORDER TO ONE F0 30 OF ALTRONICS CONIPETITIORS

	Why wa« ÄÄÄ


	NEW HITACHI P SERIES

	SQUARE SCREEN DUAL BEAM CRO

	MULTIPROM INTERFACE

	_„pnD..wpunNE YOUR ORDER TOLL ORFOR ^5 FREE ON 008-999-007

	• PHONE YOUR ORDER — ALTRONICS TOLL FREE 008-999-007

	MODEL 175 AUTORANGING BENCH/PORTABLE DMM


	KEITHLEY INSTRUMENTS



	Plug into ‘Eveready’rechargeables.

	Hyperion Personal Computer

	Hyperion hardware

	Operating system and applications software

	GWBasic

	Documentation

	Conclusion and pricing

	=U1EHTHER=

	Teletext decoder

	Sustain unit for guitars

	Electronics and your new Holden

	Sanyo CP-400 CD player






	value computers

	M69

	$4995

	See page 30 for address details



	Information centre

	Marantz CD-54 ...

	from p. 31

	122 Pin ROAD, NTH CURL CURL MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. TELEPHONE 93-1848.

	SUPER SPECIAL



	GRAMO MOTOR AND PICKUP 240V

	FM STEREO KITS

	VU & BALANCE METERS

	VALVE SOCKETS

	DUAL VU METER

	$3



	F

	ICs

	STICK RECTIFIERS

	SPECIFICATIONS

	$349.00


	THE PRINTER PEOPLE’ SPECIALS

	CP-80/1, 80-COLUMN IMPACT PRINTER

	SlOO PRODUCTS

	32K S-100 EPROM CARD

	PRICE CUT!



	$99.00

	$6990°

	CRT TERMINAL BOARD!


	$18900

	64K S100 STATIC RAM s499??

	NEW!


	64K SS-50 STATIC RAM

	$35900

	NEW!

	I NEW!)

	NEW!


	cmer/oíMof this work!

	SPITTING CHIPS .




	AM«»*

	MS.

	JULY CROSSWORD


	E A marketplace E A marketplace

	FOR SALE

	AGRO DATA CONTROLLERS

	ACETRONICS PCBs

	Radio Pty Ltd

	WANTED


	BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION


	EA Magazine Holders

	SUBSCRIPTION SERVICE


	ELECTROniCS

	Rustralia

	Sound from the Sanyo Compact Disc Player.



	WHY DID WE CALL IT THE Z SKIES?

	Because nothing can follow it.





