
ELECTROniCS
Qiiet^nllH HiFi, Radio & Computers
HU31I UIIU JUNE 1979 AUST. $1.40* NZ $1.40

HOW THEY TRIED TO KEEP THE 
“SKYLAB” SATELLITE IN ORBIT 
• LOW COST STEREO AMPLIFIER 
• NEW ELECTRONIC LOCK HAS 
10 MILLION COMBINATIONS!

! . . ..



The High Speed DC integrated
amplifier has arrived!

(It’s fast. It's accurate. It's three-dimensional)

Think of the most mind-bending music you know. 
Or an orchestra playing a full crescendo.
The Kenwood High Speed DC integrated amplifier 
lets you hear every note. Clearly.
It will also let you hear the subtle sound of fingers 
stroking guitar strings. Or the sounds made by the 
lips of your favourite singer articulating each word, 
just in front of the mike.
In other words, we’re talking about quality in repro
duced sound. And authenticity.
We could tell you about the astonishing transient

response of the Kenwood amplifiers. And about their 
wonderfully clean low end response, free of phase 
distortion. About their remarkable clarity throughout 
the audible range.
Or we could describe the state-of-the-art circuitry 
that produces all this.
But you must hear for yourself just how much 
musical space and depth these amplifiers can offer. 
Fresh from your own speakers.
It’s a whole new world of realism in music.
You can see full range of Kenwood new High-Speed 

Amplifier at 79 Australian CES"

KA-907

HI-SPEED

For information, please write to: HM-SECTION, 
TRIO-KENWOOD CORPORATION 6-17. 3-chome, Aobadai, Meguro-ku. Tokyo. Japan. 

TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 30 Whiting St., Artarmon, N.S.W. 2064, Australia Tel: 439-.

$ KENWOOD

KA-701
KA-801
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ONLY $9-40
FOR THIS COMPREHENSIVE ELECTRONIC 

COMPONENTS AND ACCESSORIES LOOSE-LEAF CATALOGUE.

PHILIPS

©

ELECTRONIC 
COMPONENTS 
CATALOGUE

• PAGES UPDATED 
WITH
NEW PRODUCTS

• PRICES UPDATED

• REPLACEMENT
PAGES 
AVAILABLE

The new Electronic 
Components Catalogue 
from Philips Service is a 
comprehensive guide to 
Electronic components 
and accessories 
available in Australia.

It is compiled of 350 
regularly updated pages 
complete with an 
easy-to-follow, 
alphabetical index 
system.

The price also 
includes the updating 
and page replacement 
services to keep you 
informed of current 
prices and new 
products.

Service

SEND IN FOR YOUR COPY TODAY. 
Or for further enquiries, please telephone:
Sydney 736 1233, Newcastle 61 1631, 
Canberra 95 0321, Melbourne 699 2731, 
Hobart 28 0121, Brisbane 221 5422, 
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Perth 322 4653.
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I noted with interest this month that the Television and Electronic Services 
Association, representing many electronic service technicians and firms, has 
recommended to the Minister for Business and Consumer Affairs that it be made 
mandatory for a circuit diagram to be provided with all electronic equipment sold. 
The Association made the point that this would not only facilitate servicing of 
equipment currently very difficult to have repaired, but would also be likely to 
reduce servicing costs as a whole by reducing servicing time.

This seems to me such a sensible and worthwhile suggestion that it deserves the 
full support of everyone — not just those in the servicing industry, but all of us 
with electronic appliances and equipment.

It has long seemed to me incredible that all sorts of electronic equipment could 
be sold without even the most basic and essential servicing information: the cir
cuit diagram. Having been involved in part-time servicing myself in the past, I 
know just how difficult it is to service equipment without this vital information.

Not that a circuit diagram provides all of the information needed for efficient 
servicing, by any means. But it is a tremendous improvement over having nothing, 
which is often the situation at present. This is particularly so when it comes to es
oteric brands of imported domestic appliances, many specialised items of in
dustrial and medical equipment, some amateur radio and CB gear, and quite a few 
personal microcomputers.

Ot course, some suppliers will argue that servicing manuals are'often available 
for much of this equipment, at least in theory. But most service people will tell you 
that even they find these manuals at times almost impossible to obtain. If they find 
it difficult, you can imagine how hard it would be for the average consumer. In any 
case, service manuals are generally regarded as an "optional extra", and can cost 
quite a few dollars.

It seems to me that consumers have a right to expect that any piece of equip
ment they buy comes complete with the basic information necessary to service it, 
as a matter of course. For electronic and electrical equipment this should mean a 
"captive" circuit diagram, at the very least.

In short, I think the TESA recommendation deserves the widest possible sup
port. If you agree, why not write to the Minister yourself?

— Jamieson Rowe
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News Highlights
Squabble over satellite space

A conference which concluded in 
Sydney last April has laid ground 
rules for serious international 
politicking in September over a 
natural resource 36,000 kilometres 
in space.
by Ian Reinecke,
Australian Financial Review

The resource concerned is the 
geostationary satellite orbit, a fairly 
loosely defined strip of nothingness 
which encircles the earth above the 
equator.

It has assumed a significance greater 
than any other piece of space because 
it is along this tramline in the sky that 
"fixed" communications satellites 

travel. They remain in a position cons
tant with the earth's surface as it 
revolves with the result that the ground 
stations to which they transmit need 
not have complex and expensive 
"tracking" facilities.

Like most other natural resources, 
the geostationary orbit is finite but is 
"worn out" only by the way it is used. 
Inefficient, unco-ordinated use of the 
orbit wears it out quicker than if it is 
managed by international agreement to 
minimise interference between 
satellites operating within it.

Mr E. Craig, assistant director, ad
vanced techniques, for Telecom 
Australia, delivered a keynote address 
on management of the resource at the 
conference, jointly sponsored by the 

Australian Government. It is the final 
conference in a series of three regional 
meetings as a lead up to the Inter
national Telecommunications Union's 
World Administrative Radio Confer
ence in Geneva in September.

Here, competing nations will seek to 
maintain access to the geostationary or
bit, particularly the Third World coun
tries. Their concern is the possibility of 
being blocked out of the resource by 
the satellites of the developed coun
tries, which will multiply quickly as 
launch costs decline.

There is room within the orbit for a 
huge number of satellites but it 
becomes crowded when signals from 
different satellites interfere sufficiently 
with each other to cause problems.

Lexicon 
translator 
now in Aust!

Readers may recall that in the March 
issue we ran a news item on the Lexicon 
LK-3000 — a pocket-sized computer 
which can be used to translate 
languages. The device is now being im
ported into Australia by Hanimex Pty 
Ltd, and should be available in major 
department stores by the time this item 
appears.

At last reports, the LK-3000 was rapid
ly earning a fortune for its inventor 
Anastatios Kyriakides, a young Greek 
migrant in the United States. The 
device, which looks like a pocket 
calculator, works by entering a message 
into the unit via the keyboard and 
pressing a button. Almost instantly, a 
translation of the sentence in a 
designated language appears across a 
red LED display.

The LK-3000 is programmed by plug
in modules that simply slot into the 
back of the keyboard and display 
assembly. Each module houses an 8-bit 
microcomputer and a 64k ROM which
4

stores some 1500 words or phrases in 
both English and the language it is to 
translate.

Currently available modules are 
capable of translating English into 
Spanish, French, German, Italian, 
Polish, Portugese and phoentic Greek. 
Soon to come are Swedish and 
phonetic Russian and Japanese transla

tion modules.
But the LK-3000 is more than just a 

language translator — it's a miniature 
computer terminal as well. The device 
will be used as the official hand-held 
translator for the 1980 Olympic Games 
in Moscow, and Lexicon will offer 
modules containing records and 
statistics of previous Olympic events.
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Computer 
plays chess — 
and talks!

American manufacturer Fidelity 
Electronics Ltd has added a voice to 
its now famous Chess Challenger, a 
microprocessor based chess game. 
The new game is called "Voice 
Chess Challenger", and takes its 
place alongside the earlier Chess 
Challenger 7 and Chess Challenger 
10 games.

Voice Chess Challenger is based 
on the Zilog Z80A CPU and is said to 
include the most powerful chess 
program ever placed in a 
microprocessor. Backing up the CPU 
are 8k bytes of ROM to store the 
game program and rules, another 4k 
bytes of ROM to store the voice 
program, and 1k bytes of RAM to 
store the positions of the chess 
pieces.

The voice program allows the 
latest in the Chess Challenger line to 
be used by the blind. Each move and 
capture is audibly read out, and the

board positions can be audibly listed 
on demand. At the conclusion of the 
game, the computer displays the 
number of moves played.

The Voice Chess Challenger will 

be released in Australia on July 18 
next, and will be available from 
Futuretronics Australia Pty Ltd, 79-81 
Levanswell Road, Moorabbin 3189. 
Retail price will be $495.00.

NS announces 
record profit

National Semiconductor Corporation 
has announced a record third quarter 
for the 12 weeks of fiscal 1979, ended 
March 4th, 1979. Third quarter 
revenues totalled $165.3 million, up 
49% over the same quarter of the prior 
year. Net earnings of $7.8 million or 59 
cents per share were 50% ahead of the 
third quarter of Fiscal 1978.

For the 40-week fiscal year to date, 
revenues were $518.3 million and ear
nings were $24.6 million or $1.86 per 
share. For the same period of last year, 
revenues were $360.8 million and ear
nings totalled $16.2 million or $1.24 per 
share.

Switching transistors 
near 1000V barrier

Multiepitaxial Mesa technology, 
developed by SGS-Ates (Italy), has 
given rise to a new family of high 
voltage, high power NPN transistors. 
These are: BUW 34, 35 & 36 and BUW 
44, ,45 & 46 with VCBO (min) in the 
range of 500 to 900V and switching 
times of 0.2us typical. Other char
acteristics include VCEO(min) 
= 400-450V and a saturation voltage of 
1.5V.

The new transistors should find ready 
application in switched mode power 
supplies.

New aid for the disabled
This prototype glove could overcome 

the almost insurmountable difficulties 
the inexperienced have in 
communicating with the deaf and 
mute.

Simple enough for a child to use, it 
comprises a left hand glove with the 26 
letters of the Roman alphabet, 
numerals 0-9 and symbols such as 
question marks and pound signs 
printed on fingers, thumb and palm. 
The person would simply spell out 
words on the gloved hand.

The glove is the brainchild of 
Edinburgh architect Stuart Matthew, 
who has worked for many years with 
the disabled. He believes that it is the

NASA fuel research contract to UK
A British research team at Sheffield 

University has won a $136,000 grant 
from the US National Aeronautics and 
Space Administration (NASA) to study 
fuel combustion in high-altitude super
sonic aircraft.

The 14-man team, headed by Dr Nor
man Chigier, will form part of a NASA 
research program into the effect super
sonic planes have on the environment. 
Although the US has no civil supersonic 
aircraft, it does operate many military 
jets capable of flying at up to three

answer to the limitations that sign 
language and the standard deaf and 
dumb alphabet imposes on them.

times the speed of sound.
Dr Chigier's team has developed a 

technique which allows the size and 
velocity of individual droplets in liquid 
spray flames to be measured. This will 
enable the scientists to study the 
vaporisation of fuel droplets in the pre
mixing chambers of gas engine com
bustors.

The team has also developed special 
computer facilities to process the infor
mation, and work is now under way on 
a new high-temperature wind tunnel.
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A professional iron with
adjustable temperature
wattage and tip size...

Automatic Wattage Selection
Let the actual wattage required for the 
job be decided by the iron's simple 
mechanical sensing and control system.

You Decide Tip Size
Without the need to buy up to three 
irons to cover tip sizes normally used, 
you can screw on any tip shape and 
weight combination from 0.8mm to 
6.4mm.

Have you experienced the frustration of starting to use your 
15 watt iron only to realize the tip is going cold before the 
solder flows — alternatives?
(a) Wait 5—10 minutes to heat up your 30 watt (even though 
the tip on it is really too big), (b) Be a supreme optimist and 
hope your 15 watt will eventually heat up the joint before 
you cook the component and lift the track, (c) Switch on your 
SCOPE TC60 and while waiting the 45 seconds to heat - screw 
on the tip size you really want.
The SCOPE TC60 will decide the wattage required for each joint.

Some other SCOPE TC60 features —
• Component Protection is aided by earthed tip and barrel. 

Critical components and operator can then be earthed to 
common point.

• Simplicity of temperature control system suggests less 
maintenance. An expanding metal probe detects 
temperature variations inside each tip and operates a mini 
micro switch in the handle.

• Temperature Key is inserted into handle. 40°C variations 
per quarter turn. Key is removable to discourage unwanted 
alteration to temperature setting.

® Neon indicates when power is being applied to elements — 
monitors control system.
50V, 24V Versions are available with 50W element.

FOR YOUR NEAREST STOCKIST RING:
MELBOURNE VIC. 
(03) 338 1566
SYDNEY N.S.W. 
(02) 818 1166
ADELAIDE S.A. 
(08) 212 3111

BR ISBANE OLD. 
(07) 221 1933
TOWNSVILLE QLD.
(077) 71 3448
ROCKHAMPTON QLD. 
(079) 27 3370

Automatic Temperature Control
Dial any intermediate temperature 
200 —400 C without changing the tip; 
holds + 2% of any selected temperature.

Cooler Finger Grip
Cooling fins keep your finger tips 
comfortable — handle shape aids good 
balance and feel.

240V Mains Operated

SCOPE TC6O
_______ The iron you completely adjust to your job.

HOBART TAS. 
(002) 34 2811
LAUNCESTON TAS. 
(003) 31 5545
PERTH W.A. 
(09) 381 4155

AUCKLAND N.Z. 
54 6029
WELLINGTON N.Z. 
85 9578
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NEWS HIGHLIGHTS

No danger from video terminals 
says Aust. Radiation Laboratory

Recently, there has been some con
jecture over the possible emission of 
harmful radiation from Video Display 
Units (VDU) which are coming into 
wide use in Australian commerce and 
industry.

In Australia, the National Health and 
Medical Research Council and the 
Standards Association of Australia 
recommend that exposure rates to 
ionising radiation produced by equip
ment shall not exceed 0.5mR 
(millirotegen) per hour averaged over 
an area of 10cm2 at a distance of 5cm 
from any point on the external surface

World's first pocket typewriter
The world’s first pocket 

typewriter has been invented by an 
American living in London. Mr Cy 
Endfield, who directed the 1964 
film “Zulu”, has been working on 
the machine for five years. He calls 
it the Microwriter.

Regarded as a potential replacement 
for the typewriter, the Microwriter has 
just 7 keys — 5 basic keys for the 5 
fingers of the right hand, one key of 
control functions, and a capital shift 
key. Yet the machine can produce the 
Roman alphabet, as well as number and 
punctuation marks, and has full correc
tion and editing capabilities.

The text is keyed in by pressing com
binations of one or more buttons at a 
time, according to a code which has to 
be learnt. This code is said to be easy to 
learn, as Endfield has deliberately 
chosen combinations that are easy to 

Vicom backs WIA for 
WARC 79

under all conditions.
Recently, the Australian Radiation 

Laboratory, together with some State 
Departments of Health, surveyed over 
50 different types of VDU on the 
Australian market and evaluated them 
against the above requirement.

No single case has yet been en
countered of a VDU which produced 
detectable amounts of X radiation, 
even though the lower limit of detec
tion was as low as 0.01 to 0.05mR per 
hour. The laboratory concluded that, in 
the light of these results, the VDU does 
not constitute a public health risk.

remember. The letter "I" for example is 
formed by pressing the buttons under 
the thumb and index finger to resem
ble the vertical stroke.

Indeed, the inventor claims that, 
after three days training, the 
Microwriter is as fast as a normal 
typewriter!

As the text is keyed in, it is displayed 
— 12 characters at a time — on a 16- 
segment LED display. The text is stored 
in an 8K CMOS RAM (around 8 pages 
of typescript) and is controlled by an 
RCA Cosmac microprocessor. This in
formation can be transferred to a 
regular audio cassette tape for ad
ditional storage while the writer con
tinues his manuscript.

The machine itself does not produce 
words on paper. Instead, the unit is 
plugged into a high-speed printer 
which, on command from the 
Microwriter's keyboard, types the text 
at over 500 words per minute.

Vicom International Pty 
Ltd has donated $1000 to 
the WIA as a contribution 
to maintaining a WIA 
presence at the coming 
World Administrative 
Radio Conference. 
Photograph at left shows 
Russell Kelly VK3NT 
(Vicom Commercial 
Director) signing a che
que for presentation to Dr 
David Wardlaw, the WIA 
Federal President. Peter 
Williams VK3IZ (Vicom 
Technical Director) looks 
on.

Checkbook 
calculator

Available from National Semicon
ductor, the Datachecker checkbook 
calculator features three "permanent" 
memories, a calculator, and an 8-digit 
liquid crystal display. It allows users to 
maintain and update a checkbook 
balance, for example, and balances for 
any two selected charge accounts.

The calculator functions in
dependently of the memory system. 
Two silver oxide batteries power the 
unit, and maintain the data in the 
memories even when the calculator is 
switched off.

Britain plans 
oil-from-coal plants

Britain is planning to build pilot 
plants to demonstrate two new 
processes for extracting petrol and 
chemical feedstocks from coal.

Under an agreement signed in Lon
don, the UK Government will con
tribute £800,000 ($1,448,000) and the 
National Coal Board £400,000 ($724,000) 
towards the cost of carrying out 
engineering design and feasibility 
studies. These will lead to a decision in 
15 months' time on whether to go 
ahead with building the two 
demonstration plants.

The two oil-from-coal plants have 
been proposed by the National Coal 
Board and would each handle 25 
tonnes a day. One plant would produce 
road transport and aviation fuels such 
as petrol, diesel fuel and kerosene by 
dissolving coal in a liquid solvent. The 
solution would then be processed 
through a hydrocracker in a similar way 
to natural crude oil.

In the second plant, it is proposed to 
use a high-pressure hot gas to produce 
a solution which is turned into such 
products as benzene and chemical 
feedstocks used in manufacturing 
plastics, rubber, artificial fibres and 
paint.
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NEWS HIGHLIGHTS

Chrysler success in 
economy run

Many readers will remember that in 
the March 1979 issue we ran a story on 
Chrysler's "Electronic Lean Burn" (ELB) 
system. ELB is a form of electronic igni
tion that uses a computer to fire the 
spark in the combustion chamber at 
precisely the right moment.

The success of the system was recent
ly demonstrated when a 4-litre Valiant 
equipped with ELB won the Award of 
Merit for achieving 30.23mpg in the 
Total Oil Economy Run. Second placing 
went to the V8 Holden Commodore 
with 23mpg, and third to the ELB 
Chrysler Regal Automatic with 
25.34mpg.

The awards are based on an efficien
cy formula which takes account of 
weight, engine size, tyres, gear ratios 
and other factors.

The Valiant with the new fuel-saving 
ELB system achieved about 7mpg better 
than a non-ELB Valiant run in last year's 
event, an improvement of 30 per cent.

Consumer electronics 
show diversifies

Organisers of the Consumer 
Electronics Show have announced 
details of a substantially diversified 
show in 1979. The show will be staged at 
the Sydney Showgrounds from 
Wednesday, July 18 to Sunday, July 22.

Although previous shows have drawn 
wide support from the hifi industry, 
organisers this year are looking to a 
greater range of products to fully justify 
the "consumer electronics" title.

Amongst the projected list of displays 
are: digital watches and clocks, 
computer games, personal computing 

equipment, dictating machines, 
lighting equipment, records, 
amusement machines, antennas, PA 
systems, security systems, electronic 
calculators, microwave ovens, batteries, 
photo systems, professional sound 
recording equipment and radios.

For further information contact 
Riddell Exhibition Promotions Pty Ltd, 
166 Albert Rd, South Melbourne 3205.

NBS signs accord 
with Soviet Academy

The US Department of Commerce's 
National Bureau of Standards (NBS) has 
signed a memorandum of cooperation 
with the Soviet Academy of Sciences.

The accord falls within the 
framework of the US-USSR Agreement 
on Cooperation in the Fields of Science 
and Technology, established in 1972. 
This marks the first time, however, that 
NBS has had its own cooperative 
arrangement with Soviet scientists.

The agreement provides for coopera
tion in the fields of thermal physics, 
thermodynamics, materials science, 
spectroscopy, chemistry, chemical 
kinetics, and cryogenic science. It also 
provides that "other fields may be ad- 
ditionally included by mutual 
agreement."

Computer-aided 
design at Hendon

A new computer-aided design (CAD) 
system has been installed in the 
Integrated Circuit Facility at Philips 
Hendon Works in South Australia. The 
system, which is directly compatible 
with systems at Philips centres in 
Europe and elsewhere, give Australia 
immediate access to overseas 
microelectronics technology.

Viewdata
goes public

The world's first public viewdata ser
vice is now in operation following the 
launch last March of the British Post Of
fice's Prestel service. The service is in
itially only open to residents in London, 
but will later be extended to Bir
mingham, Manchester and Edinburgh, 
with full coverage of the entire country 
to follow.

Invented by the British Post Office, 
Prestel uses a combination of 
telephone and television to give 
viewers access to a central computer in
formation bank. The range of informa
tion available is considerable. 
Immediately available at the touch of a 
button are: news, sports fixtures and 
results, share prices, weather reports, 
traffic information, house prices, 
restaurants, a car buyers' guide, enter
tainment guides, holiday information 
and train, shipping and airline 
timetables.

For relaxation, Prestel offers a variey 
of games and puzzles.

The introduction of Prestel establish
ed for Britain a substantial lead in the 
mass marketing of electronic informa
tion. The British Post Office has already 
sold the technology to the United 
States, West Germany, the Netherlands 
and Hong Kong, and is now engaged in 
sales discussions with a number of 
other countries.

Philips says that the Hendon CAD in
stallation will be used for the custom 
design of ICs and for circuit analysis. In 
addition, computation and analysis of 
test results from diffusion and produc
tion runs will be handled, and problem 
areas in hybrid design catered for.

The equipment installed by Philips 
includes a Systems Engineering 
Laboratories 32/55, a Tektronics 4014 
graphics display unit, and a Calcomp 
1039 plotter.--

Low-cost flight simulator for clubs
This low-cost prototype aircraft 

landing simulator has been 
developed by the National Physical 
Laboratory in Britain. It could bring a 
realistic simulator for training stu- 

Ident pilots in the critical landing 
phase of a flight well within the 
reach of small flying clubs.

Called MALTA (microprocessor 
aircraft landing training aid) it is bas
ed on a microprocessor and com
prises a graphic terminal and a con
trol console. The display shows the 
parallelogram shape of an aircraft 
landing area as seen during the ap
proach and shows how it alters as an 
imaginary craft descends. Both angle 

of descent and the size of the 
runway can be varied. For those who 
find the approach a bit too easy, 
cloud cover and strong wind speeds 
can be randomly generated.

The graphics terminal also in
dicates the horizon and has a 
readout showing the air speed, the 
vertical rate of climb, and descent 
and altitude. This expensive terminal 
will be replaced by a TV monitor in 
the commercial version of MALTA, 
to reduce its cost.

The control console is fitted as for 
a standard light aircraft, with in
struments that include a stick or 
yoke control column, throttle con-

trol, flap control, air speed indicator, 
altimeter, vertical speed indicator, 
artificial horizon and glide slope in
dicator.
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The Complete Colour Package 
in Swiss made miniature LED
indicator lamps
Yes! Red, Yellow and Green 
and in 2 body styles
From SLOAN AG, Switzerland, 
these quality packed lamps are 
the ultimate in miniature 
perfection . .. nickel plated brass 
body, mirror finish reflectors and 
incorporating high surge voltage 
resistant Gallium Phosphide 
LEDs, all combined with C&K 
product compatibility.
Yes, these long life, competitively 
priced indicators are designed to 
blend with C&K panel dress nuts 
providing complete instrument

panel uniformity and state-of- 
the-art design elegance. 
Employing the same size 
mounting holes as C&K 
subminiature toggle switches for 
both sizes, labour and tooling 
costs are minimised when 
coupled with C&K switches. 
The result. .. superb panel 
presentation from Swiss 
craftsmanship and C&K 
reputation. . .considerthe 
advantages.

GK
COMPONENTS

C&K Electronics (Aust.) Pty Limited
Office 2/6 McFarlane Street Merrylands NSW 2160
PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404 
Agents Melb. 598 2333/Adel. 269 2544/Bris. 36 1277/Perth 458 7111

Obligation-free and 
comprehensive data is 
yours for the asking.

Obligation free and comprehensive data is 
yours for the asking.

MAIL ORDERING FROM US MAKES CENTS FOR YOU! PRICE INCI UDING SALES TAX SHOWN IN BRACKETS

LCD. 50
functions, 850

($36)$32
44 functions.

OFFER EVER!

wallet, ideal 
keyboard layout.

NEW MODULES
• Maths/Utility
• Electrical Engineering

GREATEST PACKAGE

hours battery. In CASIO FX-120 
Billfold style

SCHOOL AND COLLEGE SPECIALS
NATIONAL 
SEMI-CON
DUCTOR
NS108 
$36 
(641)

CANON F41 
$16.90 

($18.99)
22 functions
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Ti25 
$27 
($30)

battery life.

TEXAS Ti55 
$52 ($58)
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memories.
Programmable, 
32 steps.

TEXAS PROGRAMMABLE SYSTEMS
PC100 Alpha-Numeric Printer $278 $210 ($234)
For Ti59 and 58 — Lists. Traces. Prints Words (64 characters) 
Plots Graphs, etc.

MODULES SÃS' $32 ea plug into 
Ti59 or 58 Pre-programmed with 
approx 5000 steps 
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• Marine Navigation ($28 ea ) 
• Aviation 
• Real Estate and Investment 
• Statistics 
• Surveying 

and new!
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• Securities Analysis
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Ti59 + PC 100E
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HP's ONLY - 
POST FREE!
(New low prices) 
an extra 
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of quality

------— and
value

HP 19C

HP31-E $60 ($67)
All basic funcs incl. P-R. 
conversions. 4 data registers 
HP32 ES80 ($89) 
Advanced scientific/stats

metric

linear
regression, conversions. 15 data 
registers
HP33 E $100 ($112)

Ti59 $3» ($245 ($274)
Programmable to 960 steps or 
100 memories, also master 
module with 5000 steps, 
magnetic cards, 3 manuals 
program pad, charger carrying 
cases, etc.

Extra Magnetic Cards
Pack of 40 and case $15

A Ti59 and PC100A printer $686 only $450 ($503) 
A Ti58 and PC100A printer $4+6 only $315 ($351)
(Also any extra modules ordered with package only $30 eal

I « a aw

programmable 49 lines. 8 data 
registers
HP 29C $162 ($181)
Similar 33-E. continuous storage of 98 
lines of program and 16 of 32 data 
registers
HP 19C $210 ($234)
Same as 19C plus buih-m thermal 
printer
HP38-E $120 ($134)
Advanced financial, programmable 8 
to 99 lines. 7 to 20 data registers, 
built-in calendar
HP 67 $450 ($601)
Top model, programmable 224 lines.
26 data registers, magnetic cards
HP 97 $750 ($835)
Portable desk model of 67 with built-in 
printer, vast selection of programs 
available

Desk Calculators 
Mini Computers 
Answering and 
Dictating Machines, 
Cash Registers.

NEW!
CANON

AX-1 
and 
BX-1

Desk computers 
Accounting, 
stock control.
(Floppy Disks)

71.1K ea

Specialty Pakettes stoea
Programs for mag. cards — 
• Electronic Eng • Civil 
Engineering • Statistics 
• Programming Aids (Decoders 
and disassemblers) • Securities 
• Oil/gas energy • Black body 
• Printer utility

ALSO
• Ti58 $+4+ $108 ($120) 
Programmable to 480 steps or 
60 memories, otherwise same as 
Ti59 except for magnetic cards
• MBA $82- $75 ($83)

Send SAE for 
our free 
complete 
price list

any of these 
models are 
advertised in this 
magazine at a lower 
price, tell us and we 
will supply them at 
a better price.

Pack and Pott - All LCD models $1.50 
anywhere in Australia. Otherwise $2.00 
for NSW, elsewhere $3.00 per order 
(Extra $1.50 for registered) Sales Tax 
Forms must be duly signed and stamped
(Forms available).

WE WILL NEGOTIATE
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welcome hère

Copy and complete 
Please debit my Bankcard

PRICE ON QUANTITY 
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Expiry DateNo.
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ia ■

ELECTRONIC CALCULATOR DISCOUNTS
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Skylab crew before they returned to Earth. Four years later 
okyiabs remaining solar arrays were still able to generate the 
power needed to stop its fatal fall.

Glinting in the sunlight, Skylab looms lopsided against the 
°f Sp?ce’ The solar wing at left lost its twin during launch 

his head-on shot of the space station was taken in 1974 by the last

by EDWARD EDELSON

When I interviewed NASA's Bill 
Peters at the Johnson Space Center on 
July 5 last year, we both thought that 
the long fight to save Skylab had been 
won.

We sat in a small office in Houston, 
just off the empty, echoing room that 
had housed Mission Control for the 
Apollo Moon flights. Step by step, 
Peters led me through the complex 
story of how he and a few other NASA 
specialists had awakened a spacecraft 
that had been sleeping for four years in 
the hostile emptiness of outer space.

They had scrounged equipment, 
made up rules to cover situations not 
found in any book, used a few scattered 
clues to diagnose what was happening 
more than 320km above the Earth, and 
invented techniques to handle unique 

problems. And they apparently had 
slowed Skylab's spiraling descent to 
Earth, putting the 85-tonne craft in an 
attitude that would reduce atmospheric 
drag and keep it aloft until the Space 
Shuttle arrives next year.

You couldn't exactly say they had ac
complished the impossible. But you 
could say that they had done what no 
one had ever even tried to do before, 
and had done a few things that 
everyone said couldn't be done.

So while Peters wasn't relishing 
another one of the 18-hour work days 
that had become routine during the 
Skylab rescue effort, he had good 
reason to feel satisfied. On that steamy 
Houston morning, it seemed that only a 
few finishing touches remained before 
the effort could be marked down as a 
success.

Neither of us could know that the 
Skylab story was only just beginning. 
Before that week was over, almost all 
the gains that had been made so 

painstakingly since the rescue effort 
started in March 1978 were to vanish. 
Soon Skylab would go completely out 
of control again. Only some endless 
days of disciplined work would bring it 
back into line. Even as I write this, the 
ultimate end of the Skylab story is in 
doubt.

But if the July rescue project had fail
ed, the end would have been certain: a 
fiery death as Skylab plunges back to 
Earth some time in 1979, scattering 
metal over an area up to 4,800km long 
and 160km wide. A few of those chunks 
could weigh more than two tonnes. If 
they should hit a city — which NASA 
says is extremely improbable — they 
could do serious damage.

It was the prospect of such a death 
for Skylab that sent Bill Peters and a few 
other NASA experts to Bermuda last 
March. Why Bermuda? If you unders
tand that, you can better appreciate 
some of the factors that have made the 
Skylab story so peculiar.10 ELECTRONICS Australia, June, 1979



NASA’s Skylab space station is about to plunge back to Earth, 
scattering chunks of metal weighing up to two tonnes over a wide 
area. This is the story of how a handful of NASA men mounted an 
incredible battle to save the doomed space station, a battle that will 
shortly end in failure.

Improvised spacelab
To start with, Skylab was essentially a 

salvage operation — an attempt to 
keep the space program going in the 
face of funding cutbacks. The 
spacecraft is really an upper stage of a 
Saturn 5 rocket, one of the launch 
vehicles that was left over when NASA 
scrubbed some planned Moon mis
sions because Congress slashed the 
budget. To make that upper stage into a 
living space that could support three- 
member crews in space for months on 
end NASA engineers used whatever 
equipment happened to be on hand. 
For example, a lot of Skylab's 
hardware — including its radio 
equipment — was built for use in the 
early '60s Gemini missions.

That was why Bill Peters and crew 
went to Bermuda. When Gemini was 
designed, NASA was using ultra-high- 
frequecy equipment for space com
munications. Later, the agency switch
ed to microwave frequencies. Of 
NASA's 12 tracking stations only Ber
muda and Madrid still had UHF 
capabilities. (Later, compatible equip
ment was installed at the Goldstone, 
Calif., station.)

That Skylab needed saving was in 
itself peculiar. Though the craft was 
plagued with troubles immediately 
after its launch it had successfully hous
ed three crews. When the last 
astronaunts left the orbiting lab in 
February 1974, it was left in an orbit 
designed to keep it safely aloft until at 
least the early 1980s.

Enter, of all things, sunspots. 
Skylab — and every other spacecraft in 
Earth orbit — will come down sooner 
or later because of drag caused by the 
few wisps of atmosphere in what we 
usually think of as outer space. 
Sunspot activity has a direct effect on 
the thickness of the atmosphere out 
there. More sunspots mean that the 
Sun is spewing forth more of the matter 
and energy called the solar wind. That 
energy heats the atmosphere. As it is 
heated, it expands, and more gas 
molecules and ions from lower 
altitudes drift up. Density increases, 
and so does drag.

NASA's belief that Skylab was in a 
safe orbit was based on a relatively low 
estimate of solar activity in the 11-year 
sunspot cycle that began in 1976. Other 
experts predicted a higher level of 
sunspot activity and a shorter life for 
Skylab.

By late 1977, the North American 
Defense Command's (NORAD) satellite 
tracking system was telling NASA that 
Skylab probably would come down to 
Earth by the middle of 1979. It was bad 
news at a bad time because the space 
agency was starting to think of lots of 
things that Skylab could do when the 
Space Shuttle starts operating. The 
Shuttle, a reusable launch vehicle will 
be able to put boxcar-size payloads into 
orbit. Unfortunately, development of 
the Shuttle costs a lot of money, and 
Congress is still in a penny-pinching 
mood about space. So Skylab, a fully 
equipped house already in orbit, began 
to look more attractive to NASA.

Plans developed quickly. NORAD 
had determined that Skylab was com
ing down faster than scheduled 
because it was in a highdrag attitude in 
orbit (see diagram). So a group of NASA 
experts would re-establish contact with 
the spacecraft, start its dormant control 
systems working again, and put it in the 
ideal minimum-drag attitude that 
would keep it up for a year or so until 
the Shuttle was ready. Meanwhile 
NASA contractors would build a $30- 
million gadget called the Tele-operator 
Retrieval System, a strap-on rocket 
system that the Shuttle would carry up 
to boost Skylab into a safe orbit.

For the rescue mission, NASA began 
assembling some of the old Skylab 
gang. Early in March, eight men —four 
from the Johnson Space Center, four 
from the Marshall Space Center — 
arrived at Cooper's Island, a NASA 
facility in Bermuda.

"The first thing we did was to es
tablish that we could even com
municate with Skylab," said Bill Peters, 
the head of the team. "There were all 
kinds of theories as to what would 
happen to a spacecraft that had been in 
space for over four years. We had to 
prove that we could talk to it and it 
could talk to us."

Communicating with Skylab wasn't 
something that could be done at 
leisure. For 13 hours a day, the 
spacecraft's orbit kept it completely out 
of range of the Bermuda station. For 
the other 11 hours, the station could 
contact Skylab once every 90-minute 
pass, when the spacecraft flew into the 
zone of coverage of the Bermuda 
antennas. On a good pass, when Skylab 
flew right through the middle of the 
zone, the station could keep contact 
for 11 minutes at most. On orbits when 
Skylab sideswiped the zone, the NASA

With its nose pointing 90 degrees away from 
its direction of flight (top), Skylab was flying 
perpendicular to its orbital plane — presen
ting its full length broadside to the thin at
mosphere dragging it down. To compound 
the problem, the craft was performing a 
complex dance in space — both rolling 
rapidly on its axis and wobbling around in a 
wide, cone-shaped path. In its current end- 
on velocity-vector orbit (bottom), Skylab 
flies with minimum drag, its nose always 
headed in the direction of flight, and its solar 
panels always facing the Sun. To maintain 
this attitude, the craft must slowly rotate on 
its pitch axis once every orbital pass.
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“The basic cause of the trouble: Skylab required constant

team would have to settle for as little as 
three minutes of communication.

Wake-up call to space
First contact came on the evening of 

March 6, 1978. It proved to be a 
microcosm of the Skylab rescue effort: 
unexpected success followed by a 
puzzling, mind-stretching problem.

Contact was made through the only 
two pieces of equipment the astronauts 
had left operational. They'd turned off 
everything in the Apollo Telescope 
Module (ATM), the tower perched 
atop Skylab's Docking Module or nose. 
Left on were two digital command 
systems in the Airlock Module 
(AM) — the section between the cylin
drical craft's nose and the Orbital 
Workshop where the astronauts stayed. 
The AM contains the electrical control 
and distribution gear for the entire 
spacecraft.

The digital command systems receive 
messages and put them in proper form 
to run other instruments in Skylab. 
These two working instruments were 
hooked directly to the paddle-like solar 
array on one side of the spacecraft. That 
meant they could operate only when 
the solar cells were pointed at the Sun. 
(The AM's batteries were completely 
discharged.) "We had a 50-50 chance of 
the solar array being in the sunlight," 
said Peters. "We just happened to be in 
the right attitude."

A signal was sent to turn on the 
telemetry in the AM so that the NASA 
team could get information about the 
status of the various systems on board 
Skylab. When the first signal was sent, 
the telemetry went on and Skylab 
began transmitting data after four years 
of silence. The pens on the five strip
chart machines at the Bermuda station 
began recording the jagged lines that 
represented pressures and 
temperatures on Skylab.

Then trouble: The Skylab signal 
began to fluctuate. After two minutes, 
it stopped. When it came back on a few 
minutes later, the spacecraft's 
transmitter sent only the carrier fre
quency, not the modulation that 
carried information.

It took a while to figure that out. 
•Finally, the NASA team arrived at an ex- 
planation. The transmission had 
stopped because the spacecraft was 
rolling much faster than they had 
thought. The solar cells had rolled out 
of sunlight, cutting off the electricity. 
(Later analysis showed that the rate of 
roll was more than one degree a 
second.) When the transmission return
ed, the signal was flawed because one 
of the spacecraft's three DC-to-DC 
converters, which provided the level 
voltage needed by the instruments, had 
failed.

The failure apparently was caused by 
the low, irregular voltage that the con
verter got as the solar cells rolled into
12 ELECTRONICS Australia, June, 19

and out of sunlight. To prevent another 
converter burnout, the team decided 
to charge four of the eight batteries in 
the AM. They instructed the spacecraft 
to use the power generated by the solar 
cells to charge tne batteries — first a 
trickle charge to condition the nickel- 
cadmium batteries' electrolytes, then a 
full charge to bring the batteries up to 
their 33-amp-hour capacity. The men 
on the ground waited nearly three days 
while the batteries were charged, and 
the outcome was by no means a sure 
thing.

"There were theories that the solar 
panels could be severely degraded by 
having spent that long in space," Bill 
Peters said. There were also concerns 
about the condition of the batteries. As 
it turned out, there was very little 
degradation on the panels — so little 
that it could hardly be measured. And 
the batteries were almost as good as 
brand new. Explained Peters, "If you 
take a nickel-cadmium battery and dis
charge it completely for a long period 
of time, you apparently build up its 
capacity to store energy."

With the batteries fully charged, the 
AM's telemetry again turned on. This 
time nothing went wrong. With the AM 
transmitter sending good data on each 
pass, the NASA team started to bring 
the ATM, the other section of Skylab, 
back to life. This module is powered 
separately by its own X-shape array of 
solar cells.

The first step was simple: Close a 
relay between the AM and the ATM. 
This activated its receiver
decoder — equipment similar to the 
digital command system in the AM. On 
command, this equipment turned on 
the ATM's transmitter, which 
immediately began sending telemetry 
down to Bermuda.

There was a tougher challenge: 
recharging the ATM's 18 batteries. If 
you went by the book, it was impossi
ble. The ATM's batteries were designed 
with a special circuit that would take 
each battery off line as soon as the 
voltage dropped below 27 volts. So if a 
small charge began trickling into the 
battery, the circuit would take it off line 
almost instantly. Given that circuit, it 
seemed that the batteries just couldn't 
be recharged.

The only glimmer of hope came from 
a malfunction: One of the ATM's 
batteries was working, even though it 
wasn't supposed to. Every time the solar 
cells rolled into sunlight, the battery 
put out power. So the NASA team 
began figuring out how they could do 
on purpose what one battery had done 
by accident.

Tricky trouble-shooting
They came up with an ingenious 

method based on the difference 
between "instantly" and "almost in
stantly." It seemed that the circuit took

10 milliseconds to shut down a battery. 
Someone figured out that by giving the 
battery many thousands of 10- 
millisecond pulses, they could build the 
voltage up to the magic 27-volt level.

It was a tedious task, but by this time 
the eight NASA men on Bermuda knew 
that it had to be done. When they had 
gone down there, they had thought 
that Skylab could be saved if they simp
ly started it tumbling. The spacecraft 
was flying more or less broadside (see 
diagram), so that its drag was at a max
imum. Tumbling the spacecraft should 
reduce the drag by half. But it turned 
out that a 50 percent reduction wasn't 
good enough. Skylab was coming down 
faster than had been thought. It would 
have to put into a minimum-drag 
orientation and held there, and that 
couldn't be done unless the ATM 
batteries were recharged.

To do this, the NASA team had to 
return to home base. Before leaving 
Bermuda, they verified that the Skylab 
computer was operating. Then, for a 
month and more, the team hammered 
out and tested the procedures they 
would use to bring the spacecraft un
der complete control.

Herman Thomason, leader of the 
Marshall Space Center contingent did 
innumerable dry runs on simulation 
equipment there. In Houston, Bill 
Peters and his crew began building the 
control center that would carry out the 
actual procedures.

They used the bare room that had 
once housed the equipment that 
received data from instruments on the 
Moon. The room was available because 
money for monitoring the instruments 
had run out. The crew's equipment — a 
computer and some terminals, and a 
few cathode-ray tubes for displaying 
data — came out of storage or was 
switched from other assignments.

The technique used to give Skylab 
orders was equally improvised. The 
command sequence was anything but 
automated. By telephone, someone at 
Houston would order an operator at 
one of the three UHF tracking sites to 
load a three-digit command number in 
a Spacecraft Command Encoder. The 
operator would acknowledge the order 
over the telephone, then send the 
command to the digital command 
systems, which would in turn send it to 
the appropriate system on the 
spacecraft.

The Houston command center began 
operations on April 23, 1978. For more 
than a month, it did nothing but charge 
Skylab's batteries. It was a tedious 
operation. Every time Skylab came into 
radio range of one of the tracking 
stations, instructions would be sent at 
the maximum possible rate — two a 
second — to the two ATM receiver
decoders. Each instruction would put a



attention. But, at times, it was out of contact for 20 hours”

Skylab’s angled flight path ranges 50 degrees above and below the 
equator. If the Earth didn’t spin, Skylab would trace out the same 
path on every pass. Instead, the craft traces out a series of different

passes, each orbit taking 90 minutes. A few possible paths are 
shown. It is almost impossible to predict where Skylab would crash 
if it should fall.

10-millisecond trickle of electricity 
from the solar panels into one battery. 
Over many days and with many 
thousands of instructions, battery 
voltage would slowly build toward the 
27-volt level. When it reached that 
point, it would shoot up suddenly to 
full charge.

Four of the ATM battery systems 
were defective. By the end of May, the 
other 14 were fully charged, as were the 
eight AM batteries. That was just a 
prelude for the trickiest and riskiest 
part of the entire mission — the effort 
to put Skylab into a stable, low-drag at
titude.

Complex command sequence
In theory it was simple. Skylab was 

flying belly forward, rolling once every 
five minutes and 40 seconds. The basic 
job was to move the spacecraft so that 
its Sun sensor, located in the middle of 
the X-shape solar-panel array, would 
lock onto the sun. To do that, Houston 
had to turn on three systems.

First, Houston had to start the two 
400kg control moment gyros rotating. 
These regulate the craft's pitch, yaw, 
and roll. A third huge gyro had gone 
out of control during the manned mis
sion, making the task of adjusting the 
spacecraft's attitude considerably more 
complicated.

Next, the team had to start the small 
rate gyros that sense the spacecraft's 
position. And finally, they had to turn 
on the computer that commands the 
attitude-control system of small, 
nitrogen-gas rocket thrusters.

But there were complications. While 
they were recharging the batteries, the 
NASA team found that Skylab was mov
ing in an odd way. Not only was it roll
ing, but it also had a.complicated wob
ble. Its wide end was moving in a 
bigger cone than the narrow end. This 

erratic wiggle would make locking on 
the Sun sensor even more difficult. In 
addition, all the equipment couldn't be 
turned on at once. Since the solar pan
els were rolling in and out of sunlight, 
full operation for more than a day 
would run down the batteries com
pletely. The NASA team had to work 
with three constraints: the eight-hour 
period every day when Skylab was out 
of reach of any station; limited periods 
during the other 16 hours when the 
spacecraft could be contacted from the 
ground; and the even more limited 
time during those passes when the solar 
cells were in sunlight.

They worked out a sequence. Just 
before an eight-hour gap, the control 
gyros would be started. These take 12 
hours to spin up to speed. When they 
were ready, the rate gyros and the com
puter would be turned on, at a time 
when the solar sensor was pointing 
toward the Sun. The sensor would be 
locked onto the Sun by computer in
structions to the thrusters.

On June 8 the control gyros were 
turned on. On June 9 the rate gyros and 
the computer were turned on. Within a 
minute the sensor picked up the Sun 
and locked onto it. Some corrections 
were still necessary, because it 
developed that Skylab was tilted about 
10 degrees from the Sun but those were 
accomplished over the next few hours.

A phantom command
Then came the first sign of real trou

ble. Before they closed out the day, the 
Houston team decided to send instruc
tions that would let the backup com
puter take over in case of emergency. It 
was strictly routine, except for a Skylab 
switch selector that had developed a 
baffling habit of now and then sending 
two commands after receiving one 
order. In this case, the switch selector 

sent a signal that removed control of 
one of the gyros. The other gyro con
tinued controlling, and its torque 
began twisting the spacecraft out of 
correct attitude. The computer sensed 
the error and used the nitrogen 
thrusters to bring Skylab back into line. 
It was a full orbit before the NASA con
trollers in Houston were able to correct 
the problem. By then the spacecraft 
had used up a lot of precious 
nitrogen — precious because it's need
ed to hold Skylab steady for docking 
with the Teleoperator Retrieval System.

Once that problem was corrected, 
the next task was to refine Skylab's or
bit. Skylab was now in what Bill Peters 
calls a "solar-inertial attitude," mean
ing that its solar panels were always 
pointed at the Sun. In solar inertial, 
Skylab was still flying broadside about 
half the time. On June 11 a series of 
commands was sent that used the con
trol gyros to put Skylab in an "end-on 
velocity vector," the minimum-drag or
bit (see diagram).

It seemed that the mission was almost 
accomplished. One small chore 
remained. The Sun's apparent position 
relative to Skylab's orbit changes 
gradually through the year, moving first 
up to a maximum of about 72 degrees 
above the plane of the orbit and then 
back down to 72 degrees below the 
plane. Skylab had to be instructed to 
roll slowly so that its solar panels would 
keep facing the Sun. In every orbit, the 
computer and gyro instructions would 
have to be updated to correct for the 
change of about three degrees a day in 
the Sun's position.

Early in July, the Sun reached its max
imum angle — and Skylab could not re
main in end-on velocity vector. It was 
put back into solar-inertial attitude. 
When I interviewed Bill Peters, he was 
beginning what he hoped would be the

ELECTRONICS Australia, June, 1979 13



Saving Skylab ...

last 18-hour workday of the mission, a 
day during which Skylab would be put 
back into end-on velocity vector. It 
seemed rather minor, the final finishing 
touch to a gruelling but successful 
operation that had rewritten the book 
on space missions. Apparently, Skylab's 
life had been extended for as long as a 
year, long enough for the Shuttle to get 
there. I packed up my notebook and 
headed back to write the story.

Then, early on Sunday, July 9, the 
phone woke Marshall's Herman 
Thomason from a sound sleep. "They 
told me they had lost contact with the 
vehicle," he said. "We came in and 
tried to regain attitude, but it had 
drifted so far out that we couldn't."

The basic cause of the trouble: 
Skylab required constant attention. 
First the NASA team had hoped that 
one set of instructions would keep 
Skylab in the proper attitude. Then they 
hoped that corrections every day or so 
would be enough. As it turned out, the 
position-sensing rate gyros do not 
function properly, so almost constant 
corrections for drift were needed. That 
means continual monitoring from the 
ground.

But the patchy ground coverage then 
available would not permit constant 
monitoring. At times, Skylab was out of 
contact for 20 hours — long enough for 
the errors to multiply fatally. The worst 
thing that can happen to Skylab is for its 
solar panels to drift away from the Sun, 
so that the spacecraft loses power. That 
was what happened. The ATM batteries 
began tripping off line, the computer's 
power source was cut off, and the 
spacecraft was once again out of con
trol.

Back to square one
Again began the painstaking, tedious 

work of bringing the ATM batteries 
back on line by giving them thousands 
of 10-millisecond pulses. Again the 
tricky sequence of bringing the control 
gyros, the rate gyros, and the computer 
back on line so that Skylab could be put 
back into solar-inertial attitude. Again 
the effort of getting the Sun sensor to 
lock on the Sun. And all of this was 
done by exhausted men whose normal 
office day was 18 hours, with everything 
else in life — eating, sleeping, or 
whatever activity — crammed into the 
other six.

And to made life more interesting, 
one of the biggest X-ray solar flares 
ever observed erupted on July 11. The 
flare did not stop the Skylab rescue ef
fort, but it was another ominious sign of 
high solar activity and a denser upper 
atmosphere.

On July 19 Skylab was put back into 
solar-inertial attitude. On July 25 the 
spacecraft was put back into end-on 
velocity vector, the minimum-drag at
titude. "Right now it looks very good,"

The Space Shuttle will not arrive on time to save Skylab. Here spectators wave to the Shuttle 
Orbitor "Columbia” as it moves through the streets of Lancaster, California, en route to 
Edwards Air Force Base, and thence to Cape Kennedy.

“Several future factors will 
decide Skylab’s fate. One is the 
level of sunspot activity.
Another is the Space Shuttle 
schedule. A third is the ability 
of Skylab’s systems to keep on 
working properly. None of the 
three looks particularly good”.

Thomason said a week later.
But by this time Christopher Kraft, 

the head of the Johnson Space Center, 
had just about written Skylab off. "Peo
ple are used to NASA accomplishing 
miracles, but maybe this is one miracle 
we can't pull off," Kraft said. "I don't 
think the odds are very good."

Several future factors will decide 
Skylab's fate. One is the level of 
sunspot activity. Another is the Space 
Shuttle schedule. A third is the ability of 
Skylab's systems to keep on working 
properly. None of the three looks par
ticularly good.

Sunspot activity continues to be 
heavy. The Space Shuftlels having trou
ble with its engines, putting its 
timetable in doubt. Even if the Shuttle 
sticks to the timetable, the Skylab 
rescue mission must occur during the 
Shuttle's second test flight which is cut
ting things very fine. And then there is 
the antique hardware on Skylab to con
sider.

"If we can just keep our systems 
working . .." Thomason said. "Some of 
that hardware was built for the Gemini 
program back in 1963, 1964. Those old 
systems were never designed for this. 
They've been very cooperative with us 
so far, but. . ."

Thomason and Peters and the other 
NASA controllers are still working to 
save Skylab. Some time last October, a 
tracking station in Santiago, Chile, join
ed the Skylab monitoring network, so 
that the network is now able to keep 
contact with the spacecraft for 24 hours 
a day. The NASA team has gone on a 
round-the-clock schedule from here to 
the end.

The end could come with the death 
of Skylab. Or it could come when the 
Shuttle arrives in time. At this stage of 
the game, all you can say is that the 
rescue team has given it one hell of an 
effort.

Epilogue
As this issue of "Electronics Australia" 

went to press, things looked bad for 
Skylab. Since the preceding story was 
written, Skylab's orbit has deteriorated 
to the point where NASA now says that 
the 87-tonne space giant should plunge 
back to Earth — in pieces — sometime 
between June 15 and July 2.

The most likely date, according to a 
recent NASA statement, is June 21.

Most of the space station will burn up 
from friction as it plunges through the 
atmosphere. But NASA estimates that 
400 to 500 pieces will survive, scattering 
over a path 6,440km long and 160km 
wide.

Most pieces will be small, but there 
are two large chunks, each weighing 
about two tonnes, that are likely to 
make it to Earth intact. Experts believe 
that the chance of anyone being hit is 
less than the chance of being hit by a 
meteorite, because 75 percent of 
Skylab's orbit is over water and most of 
the rest is over open land. ®

Reprinted from Popular Science with per
mission; copyright 1979 Times Mirror 
Magazines, Inc.
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TWO HEADS 
ARE BETTER THAN ONE

There are good reasons why these two superb Philips models make such a fine contribution to the unique characteristics of headphone listening. Each, in its own way, offers ultimate performance and remarkable value in the realm of Hi-Fi stereo equipment.That is why two heads are better than one. It gives your customers the choice of two exceptional systems in design technology.

Philips N6330 Electrodynamic
Headphone (Below)

Although N6330 (Philips’ range leader) is a 
conventional electrodynamic headphone, there is 
nothing conventional about the revolutionary design 
concepts that ranks these phones with any 
competitor in the world today. And not as expensive 
as you would expect.

Philips N6325 Electret Headphone (Above)
The electret principle embodies all the 

advantages of electrostatic sound reproduction, yet 
manages this without cumbersome weight or 

expensive power supplies. 
There is no reduction in performance, but there 

is a significant fall in cost.

Service

For further information 
send coupon to:
Philips Central Service Division, 
443 Concord Road, 
Rhodes, N.S.W. 2138.

PHILIPS

---------------------------------- !

Please send me further information on:
□ N6325 □ N6330
Name:------------------------------—------------------ ——— I
Position:____________ •——------------------- -------- j

Company: ।

Address: |
Telephone:_____ — |

EA6 |

McCann 184.0010
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'‘Resolution of the 4-43MHz sub-carrier was better on the
TRIO CS1560A scope.. 99

• says Ian West, National Service Manager, Toshiba Australia.

Ian West is responsible for all Toshiba service within Australia. 
This includes three service divisions and liaison with over 500 
service agents. We asked him why he chose the Trio CS1560 
scope for service use.
"We found that for TV., audio and VCR servicing, the Trio has 
a brighter display on H. F. signals. The Resolution of the 4.43 
MHz subcarrier is better due to the scopes’ 15MHz bandwidth. 
‘‘Also my job Involves training other technicians, so we were 
looking for a scope that’s easy to drive. The 1560 has proved 
idea! for setting up VCRs. Using its chop facility we can easily 
compare counted down signals with the original.
"We are using quite a few Trio instruments. They offer 
excellent value with just the right extra features that we need. "

Check the full Trio range from . ..

DA DA IUICTPDDPTY Sydney 439 3288 rnnMiviL I lholtd Melbourne 90 7444

NSW SYDNEY George Brown & Co 519 5855
Martin de Launay 29 5834
Radio Despatch 211 0191
Dick Smith Stores 439 5311
Standard Comps 660 6066

GOSFORD Brian Bambach 24 7246
N’CASTLE D.G.E. Systems 69 1222

A.C.T.CANBERRA Electronic Comps. 95 6811
QLD. BRISBANE Audiotronics 44 7566

CS 1560 15MHz, 10mV, Dual Trace.
1 130mm CRT
DC-15MHz/10mV
Automatic sweep (AUTO FREE
RUN)
Display modes (CHI CH2 DUAL
ADD SUB)

SPECIFICATIONS

Bandwidth 
Deflection 

factor
Input R.C 
Risetime 
Overshoot 
Sweep time 
Magnifier

DC to 15MHz I-3dB) 
10mV div io 20V div

1M£2. 22pF
23 nsec 
Better than 3%

Better than 3%
IVpp (1kHz square 
wave)
More than 20Vpp

modulation 
Phosphor I
Power

Weight

AC 100'120/220/240V. 
50/60HZ, 23W 
W260 x H190 x D385

8 4kg

Dimensions

VIC. MELBOURNE Browntronics 419 3986
Douglas Radio 211 1698
J.H. Magrath 663 3731
Radio Parts 329 7888
G.B. Telespares 328 4301

GEELONG Teleparts 21 7288
S.A. ADELAIDE K.D. Fisher & Co. 269 2544

Gerard & Goodman 223 2222
Trio Electrix 51 6718

W.A. PERTH Henderson Inst. 3814477
W.J. Moncrieff 325 5722
Willis Trading Co 321 7609

TAS. HOBART Imbros Scientific 28 5997 PM98
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Charles David Tandy

1918-1978
Charles David Tandy, founder of the huge Radio Shack and Tandy 
chain of electronic stores, died recently at the age of 60. Just 
before his death, he had seen his Company’s annual turnover 
nudge the billion dollar mark — no mean accomplishment for 
someone who, as a child, had experienced the rigours of the great 
depression.

by NEVILLE WILLIAMS

Charles Tandy's father, David L. Tan
dy, owned a small leatherwork store in 
Fort Worth, Texas and reject off-cuts 
helped supplement his schoolboy son's 
income from selling papers on the 
streets. Young Charles would teach his 
mates how to make leather belts and 
other knick-knacks — thereby 
"creating a demand" — and then supp
ly them with the raw material they 
needed!

Some time later he got a real 
job — in the basement of a department 
store selling ladies shoes. In later life he 
would characteristically remark: "If you 
could sell ladies shoes, you could sell 
anything!"

He was sent to college on borrowed 
money and promptly rewarded his 
father by failing the course. But the ex
perience taught Charles Tandy that, to 
succeed, he would have to work. And 
work he did, for the rest of his life!

In 1940 he graduated from the Texas 
Christian University, entered the Har
vard Business School and, a year later, 
joined the U.S. Navy, serving as an of
ficer for the remainder of World War II.

While in the Navy, he set a record for 
selling war bonds and it proved to be 
an indicator of what was to come: It 
sharpened his business sense and gave 
him a feel for large sums of money 
even if, at the time, it belonged to other 
people!

After the war, Charles Tandy return
ed to the family business in Fort Worth 
and set about to expand and diversify 
its activities. In the process, in 1963, he 
made a vital decision: to purchase 
"Radio Shack", a chain of nine retail 
stores in the Boston area, with a marker 
value of about $2,500,000. 

Facing the new challenge, Tandy
plotted a unique and deliberate course.
Recognised giants of the American
radio scene, like RCA and G.E. were

turning away from retailing to concen
trate on large scale manufacturing and 
distribution. Surely that would open 
the way for a specialist retail chain that 
could become known nationwide. The 
larger the chain, the greater would be 
its buying power and the keener its 
pricing.

The chain would bulk-buy, import, 
arrange manufacture, provide service 
and do whatever else was necessary but 
the emphasis would remain firmly on 
retail stores and the customer.

Since then, the 9 original stores have 
multipled and spread across America 
and overseas. At the last count, there 
was something like 4200 company own
ed stores handling Tandy brand 
products, plus nearly 3000 associated 
retail outlets. Corporation turnover has 
grown apace, to hit the billion dollar 
mark in the year ended June 78. For 
Charles Tandy, it was an ambition that 
was fulfilled right on target, at age 60.

But while the Tandy empire expand
ed worldwide, Charles Tandy's per
sonal loyalties remained centred in the 
Fort Worth area and especially around 
his old university. It was no accident 
that the twin towers of the multi
million dollar Tandy Centre, commenc
ed in 1975, served to revitalise the 
downtown area of Fort Worth, very 
close to where his father established 
the original leathework business. When 
the project is complete, it will have 
grown into a whole new business cen
tre involving eight city blocks.

In retrospect, there is no doubt that 
the Tandy dream changed the face of 
radio marketing in America.

An editorial in the February issue of 
"CQ" magazine recalls the pre-1960 
era, when amateurs were able to 
browse through any number of small, 
independant radio shops. The fashion, 
in those days was to build your own

gear, and the multitude of shops made 
it easy.

But, in the late 1950's there was a 
downturn in this activity, with amateurs 
preferring commercial equipment and 
the number of parts suppliers 
diminishing rapidly. It is difficult to 
separate cause and effect, says "CQ" 
but the downward spiral was all too ob
vious.

CQ continues: "Mr Tandy, through 
Radio Shack, reversed that trend. Mr 
Tandy got us back to building again. 
With over 6000 radio stores available to 
the amateur, it is not surprising to find 
numerous articles in the amateur jour
nals keying their parts lists to Radio 
Shack catalog numbers.

". . . Mr Tandy was not an amateur. 
He never worked DX . . . never climbed 
a tower nor strung a dipole. But he did 
bring the smell of solder back to the 
ham shack."

In Australia, the 180-odd Tandy stores 
and dealerships are not so directly in
volved with radio amateurs. They are 
much more concerned with hifi 
enthusiasts and the electronic hobbyist. 
It would certainly be true to say that the 
attraction and accessability of Tandy 
stores has provided the initiative for 
many hesitant handymen in Australia to 
have a go, and do it themselves!

One of Charles Tandy's major 
decisions, prior to his death, was to 
commit the Corporation to the 
development and promotion of a 
microcomputer intended expressly for 
small businesses and individual 
enthusiasts. Out of that came the TRS- 
80, which has already made its mark 
around the world in this new and 
burgeoning field.

In fact, it may well prove to be a 
whole new reach for the Tandy Empire. 
The TRS-80 is being supplemented by a 
whole range of peripherals and the 
Company is well advanced in its 
program to open no less than 50 
specialised Radio Shack computer cen
tres during the current year. Unfor
tunately, Charles Tandy did not live to 
see the result of what, at the time, must 
have been a quite far-sighted vision. $
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Optical fibres are rapidly coming into service in telecom
munications systems and to distribute television programs. A new 
development is a system using optical fibres for interference-free 
telemetry, in which data inputs can be clipped onto the fibre 
without breaking into it, almost as simply as pegs are put onto a 
clothes-line.

by PROFESSOR D.E. DAVIES & DR B. CULSHAW

Optical fibres are thin strands of glass 
or silica (quartz) which can guide light 
over long distances. No thicker than a 
human hair, they can carry information 
if the light travelling along them is 
suitably coded, for instance, by on-off 
modulation of the light source. The 
attenuation of an optical fibre has fallen 
dramatically over the past five years 
from over 40dB/km (decibels per 
kilometre) to figures now typically in 
the region of 1dB/km.

People are mainly interested in op
tical fibres for public telephone 
networks. One of these tiny strands can 
carry thousands of telephone conver
sations while taking up only a very small 

Department of Electrical Engineering, 
University College, London.

space, so that theoretically the 
telephone administrations can con
siderably expand their facilities without 
having to lay new ducting under the 
streets. Because of this, optical-fibre 
technology is now one of the fastest 
growing fields in electronics.

Optical fibres have several in
teresting properties when compared 
with conventional copper cables for 
transmitting information. A fibre does 
not radiate the signal it carries, nor is it 
affected by any local electromagnetic 
interference. So fibres may be freely 
used in areas of strong electromagnetic 
fields that might otherwise interfere.

This makes them useful for aircraft 
and satellites, too, where a great deal of 
copper cabling has hitherto been used 
to shield unwanted signals rather than 

to transmit information; here the 
fibres' light weight is another advan
tage. Because the fibre is an electrical 
insulator, it does away with expensive 
voltage and current transformers nor
mally needed when coupling electrical 
measuring instruments to high-voltage 
power lines. Interference problems 
often caused by current flowing in 
'earth loops', that is, closed circuits 
formed by a series of earthed conduc
tors, are also avoided when fibres are 
used.

Hazards
An optical signal travelling along a 

fibre, though electromagnetic, does 
not cause a spark when exposed to the 
atmosphere through a chance break in 
the cable. This means that optical fibres 
can be used in hazardous areas, for in
stance, in chemical and petroleum 
plant, without risk of fire. Such fibres 
are a cheap means of communicating 
through areas where so-called 'intrin
sically safe' equipment is normally call
ed for,without degrading performance.

The information is usually passed 
along the fibre by modulating a light 
source; that is, by impressing in
telligence on it. This is done by 
switching the source on and off in a 
binary code. The source itself may be a 
light-emitting diode (LED) or a laser. 
With the former, the light may be 
modulated only by changing its intensi
ty. In the latter,we can still change the 
intensity but, because a laser is an op
tical equivalent of an ordinary radio 
transmitter (which means it is a 
'coherent' or pure source), we can also 
put information on to an optical 
'carrier' wave by varying its phase. The 
phase is the position of the wave in 
relation to its starting point. If we move 
all the peaks and zeros backwards or 
forwards along the direction in which 
the wave is travelling, usually by less 
than one wavelength, we have shifted 
the phase of the wave in sympathy with 
the information. This form of modula-

A typical transducer attached to an op
tical fibre. The ultrasonic pressure wave 
launched into the fibre imposes a 
linearly related phase change on the 
light wave passing along it.
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tion can be decoded by a phase detec
tor.

Being able to modulate the light by 
varying its phase has a number of in
teresting consequences which we will 
deal with in more detail later. But it is 
useful to point out at this stage that the 
phase of an optical signal passing along 
a fibre may be changed by altering the 
length of the fibre or the temperature, 
or by applying mechanical pressure to 
the fibre. So, if the fibre carries 
coherent light from a laser, it is impor
tant that the modulation and detection 
technique for the wanted information 
is insensitive to such physical or en
vironmental changes. Conversely, we 
may measure the changes if the detec
tion technique is made sensitive to the 
phase changes the cause.

Data Highways
These properties of optical fibres 

have led to a range of applications well 
beyond the original idea of using them 
for telephone work. Interest in optical- 
fibre information distribution systems is 
growing, and there is a plan for an 
optical-fibre communications network 
throughout a new city in Japan.

Communication and telemetry in 
many industrial and military 
applications involve the use of one-way 
or two-way 'data highways', which 
allow information to be fed in and/or 
received at a number of points 
simultaneously. A number of data 
highway systems now incorporate 
optical-fibres, but the components 
used in optical junctions cause con
siderable loss of signal strength; a loss 
in the region of 3dB (half the power) or 
more is typical. Even plugs and sockets 
can lose up to about 1dB. Moreover, 
because it is essential to break the op
tical path when introducing a new data 
signal, it is often necessary to 
regenerate a new data signal from the 
old one at each feed-in point.

The data is usually sent around the 
highway in the form of a synchronized 
binary signal, divided into time slots 
corresponding to the various data 
sources. The information is coded by 
the simple on/off technique, so the 
sources of light may be lasers or LEDs.

Phase Modulation
One exception to this general 

scheme of things is a unique form of 
data highway now being developed 
here. It offers simple, one-way 
telemetry from many sources to one 
destination, using a laser and exploiting 
phase modulation introduced in the 
fibre path by a pressure change on the 
fibre.

The laser used is highly coherent, 
with low noise. This means that the 
wave it produces is stable and very 
pure. At present we are using a gas 
laser, but developments in solid-state 
laser technology and improvements in 
the system will soon enable5 us to use a 
solid-state source. The output from the 
laser is fed into a length of multimode 
optical fibre, so-called because it has

“HOW TO TURN ELECTRONIC 
THEORY INTO PRACTICE 

AND MAKE IT PAY.’!.
“If you understand and enjoy radio and electronics and 

want to extend your knowledge and experience, then we at 
Stott’s can help you.

Stott’s have home-study courses for complete beginners 
in Radio theory and basic Electronics through to the standards 
needed to maintain and service Colour Television.

Anyone who has these skills at their fingertips can make it 
pay by turning a fascinating hobby into a lucrative part or full 
time profession.”

Sbollii

courses:

(PLEASE PRINT)

AGE_______

The name to trust in 
correspondence education.

Athol H. Kelly B Com. (Hons.). A.A.S.A., F.C.I.S.

Principal,Stott’s Technical Correspondence College

The Stott’s range of courses in 
Electronics are:
Radio for Amateurs 
Introduction to Electronics 
Digital Electronics 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television
Amateur Radio Operators' 

Certificate
A full range of Hobby and 
Business courses also 
available.

TECHNICAL CORRESPONDENCE COLLEGE
Melbourne, 159 Flinders Lane, 3000. Tel: 63 6212 

Sydney, 383 George Street, 2000 Tel: 29 2445 
Brisbane, 290 Adelaide Street, 4000. Tel: 311627 

Kent Town, 66 King William SireeL S.A. 5067. Tel: 42 5798 
Perth, 89 St. Georges Terrace, 6000. Tel: 322 5481 

Hobart, 1st Fl. 29 Argyle Street, 7000. Tel: 34 2399 
Singapore. P.O. Box 3396. Singapore 1.

Please send me tree, and without obligation,foil details ol the following

MR MRS MISS

ADDRESS ______

_______ - '_______________ - POSTCODE.
Stott s undertake that no sales counsellor will visit you ALA/ST547/EA\679
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Quality Test Instruments at Affordable Prices
TTM303 15MHz Mains/Battery operated oscilloscope

EX. TAX 
$687.70 INC. TAX 
FROM STOCK

BRIEF SPECIFICATIONS:
The TTM Dual Trace Portable Scope Mode 

303 offers a high sensitivity of 5mV/DIV with DC 
to 15MHz bandwidth The 3-inch CRT with 
1 5kV regulated accelerating voltage gives a 
clear bright display.

This Portable Scope operates from standard 
line voltage (240V) or from the internal 
rechargeable Ni-Cad battery, that provides 2 hrs 
operation before recharging is required. It also 
operates from any external DC voltages of 11 to 
30V. eg car batteries, standard "C" size cells, etc

SENSITIVITY — 5mV to 10V/DIV 1-2-5 step 
with fine control. BANDWIDTH:— DC: DC to 
15MHz (-3dB). RISETIME:— 24ns. OPERATING 
MODES:— CH-A, CH-B and Dual Trace TIME 
BASE:— 1 usee to 500 mS/DIV with fine con
trol. EXPANSION:— x 5 at all ranges X-Y 
OPERATION:— X-Y mode is selected by SWEEP 
TIME/DIV switch CH-A Y axiz. CH-B: X axis 
POWER REQUIREMENTS:— AC: 115/240V 
DC: 11-30V. 7.2VA. Battery: Ni-Cad Battery (up 
to 2 hour operation). SIZE. 113 (H) x 223 (W) x 
298 (D) mm approx. WEIGHT:— 4.5kg.

Application BS610 15MHz No Parallax display oscilloscope
I

tf

$625 EX. TAX 
$718.75 INC. TAX 
5TOCK5 DUE IN JUNE

BRIEF SPECIFICATIONS.
The BS-610 employs a high brightness 

140mm Rectangular CRT with internal graticule 
assuring easy and accurate observation of 
waveforms without any parallax

External DC-Powered operation expands the 
versatility of this oscilloscope to FLOATING 
Measurements as well as field operation.

Other features including TV SYNC and HF 
REJ, make this scope ideal for research and 
development, production lines or in-the-field ser
vice applications from computers to electrical 
appliances.

SENSITIVITY:— 5mV to 10V/DIV on 11 ranges 
in 1-2-5 step with fine control BAND
WIDTH:— DC: DC to 15MHz (-3dB). RISE- 
TIME:— 24nS. OPERATING MODES: CH-A. 
CH-B. DUAL. ADD and CHOP TIME BASE— 
0 5usec to 0 5sec/DIV in 19 ranges and X-Y in 
1-2-5 step with fine control. MAGNIFIER:— x5 
at all ranges. X-Y OPERATION:— X-Y mode is 
selected by SWEEP TIME/DIV switch CH-A: Y 
axis. CH-B: X axis. POWER REQUIREMENTS — 
AC: 11 5/240V DC: 11 — 30V. 7 2VA SIZE - 
145 (H) x 280 (W) x 369 (D) mm. WEIGHT: — 
6.7kg.

4 » tli

SP1OO probes 100MHz
To suit TTM303 and BS610

10:1, 1:1, off posn. $30 EX. TAX
$34.50 INC. TAX

FROM 
STOCK

FLUKE • 8020A 7 Function, 29 Range Hand Held DMM. Has unequalled capabilities

Designed for the widest possible range of 
applications, the 8020A offers every one of the 
important functions and features in demand to
day by DMM users, and more. Measurement per
formance is fully specified and clearly stated for 
every parameter, and conservative Fluke design 
means you get instrument specifications you can 
depend on. Low cost of ownership, worldwide 
Fluke service and a complete range of measure
ment accessories make the 8020A ideal for use 
by anyone engaged in trouble-shooting or ser
vicing electrical and electronic equipment.

$177 EX. TAX
$203.55 INC. TAX

FROM 5TOCK

BRIEF SPECIFICATIONS:
10 VOLTAGE RANGES: 100uV to

1000 Vdc. 750 Vac
Basic DCV Accuracy: +0.1% Basic ACV 

Accuracy: +075%
6 RESISTANCE RANGES 100m to

20IVI Basic Accuracy: +0.1%
3 DIODE TEST RANGES 2k 200k 

20M
2 CONDUCTANCE RANGES: Measure 

leakage from 500 tolO.OOOM 
Measure beta

8 CURRENT RANGES 1uA to 200mA 
Basic DC Current Accuracy: +0 75% 
Basic AC Current Accuracy +15%

STOP PRFSSI Arr*v<ng soon. The Fluke 8022A DMM. Similar to the 8020A but slightly less ac- —--VI--- ■—HUVVi curate and without the conductance ranges. S144 Ex Tax. S1 65.60 Inc. Tax.

AVAILABLE FROM SELECTED ELECTRONICS STORES OR:

EEMEASCO Instrumenta Pty. Ltd.

M-----
welcome here

bonheord

SYDNEY
PO Box 30, Concord. NSW 2137 
13-15 McDonald St,
Mortlake. NSW, Ph (02) 736 2888
Telex 25887

ADELAIDE
Phone (08) 51 3521
PERTH
Phone (09) 325 3 144
BRISBANE
Phone (07) 229 3161

MELBOURNE
PO Box 107,
Mt Waverley, Vie 3149.
21-23 Anthony Drive, Mt Waverley Vic
Ph (03) 233 4044. Telex 36206
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Simple one-way telemetry system from several sources to a tion of the laser-produced wave in the fibre. The receiving 
single destination. Each modulator operates at a distinct system uses filters to analyse the signal into individual com- 
frequency, the sum effect being a complex phase modula- ponents corresponding to the various data inputs.

numerous possible paths for the rays to 
travel from input to output, involving 
slightly different overall path lengths. 
Phase modulators are attached to the 
fibre at various input points.

Each modulator operates at a distinct 
frequency, known as the sub-carrier or 
centre frequency, and is keyed on and 
off in pulses representing the binary 
code of the data. Its output modulates 
the wave travelling in the fibre, by shif
ting its phase to and fro at a rate cor
responding to the sub-carrier frequen
cy. At any instant, the phase shifts in
troduced by all the modulators add 
together-, thereby producing a complex 
overall phase modulation that can be 
analysed by receivers, at the data 
collection point, back into the com
ponents generated by the individual 
modulators. In this way data from in
dividual modulators is identified and 
separated out.
Fading

In multimode fibres, the multipath 
propagation of the light causes in
terference between the rays arriving at 
a phase-sensitive detector, somewhat 
akin to the fading met with in short
wave radio communication, so we have 
to provide means of detecting the rays 
from the different paths separately and 
combining the outputs to give an 
acceptable level. Our team is now in
vestigating a number of simpler, alter
native systems for overcoming this 
problem.

Probably the most important advan
tage of the phase-modulated data 
highway is the fact that we can feed 
data into it wherever we like, without 
breaking into the optical path with a 
coupler. All we have to do is clip on the' 
transducer, rather like putting a peg on 
a clothes line. That, and the low power 
needed, is what makes it so attractive 
for telemetry.

The phase modulation technique is 
particularly simple. An ultrasonic, 
piezoelectric transducer is attached to 
the fibre and energized at its resonant 
frequency with the required data 
signal. An ultrasonic pressure wave is 
thereby launched into the fibre and a 
phase change linearly related to the 
pressure changes is imposed on the 
light passing along the fibre. This means 
that we modulate the light in the fibre 
without breaking the optical path. So a 
single laser source and a single fibre 
with no direct connectors can provide 
access to a very large number of data 
sources and carry the data to a common 
reception point. The associated elec
tronics system is simple, too, for there is 
no need to regenerate the entire data 
stream. The system is, of course, 
restricted to feeding only one receiving 
terminal.

Sensitive
Optical fibres are extremely sensitive 

to these changes of pressure. To find 
out how sensitive a fibre is, we can in
duce a phase change of the sort that 
might be expected from a change in 
the fibre temperature, or from a 
change in the strain or in the ambient 
pressure, by changing the physical 
length of the fibre, its refractive index 
or its diameter.

We may change one or more of these 
at a time, and if we measure the 
changes we can calculate the overall 
fibre sensitivity. Such calculations, sup
ported by experiment, show that op
tical fibre is so sensitive that pressure 
variations a lot smaller than those caus
ed by sound waves at the threshold of 
hearing are strong enough to give a 
delectable change in the optical output 
signal. This means that the fibres are 
highly microphonic; that is they are 
sensitive enough to pick up ambient 

noise, so the sub-carrier frequencies of 
the modulators must be well above the 
upper limit of the noise spectrum, 
which may be as high as 50kHz.

This extreme sensitivity gives the 
phase-modulated data highway an im
portant advantage. It means that the ul
trasonic power needed to modulate the 
light in the fibre is roughly proportional 
to the square of the bandwidth, or 
range of frequencies contained in the 
modulation. For many data signals, for 
example those from temperature flow 
rate sensors, the bandwidth is less than 
1kHz. This means that the power need
ed for modulation is about 100uW 
(microwatts) and the power consumed 
by the electronic circuits to handle this 
is only in the milliwatt region.

So it is realistic to think of a data in
put station run by a battery that would 
have years of life. For equipment to 
sense data in hazardous areas, where 
the hardware has to be sealed in a box, 
without power leads, this is important. 
It is also an attractive feature where 
data has to be collected from a large 
number of sensors in, say, a pipeline 
system, where it is better not to have to 
distribute electrical power to the data 
input points. Moreover, because the 
optical fibres do not attenuate the 
signal heavily, a link could be several 
miles long.

We have already referred to the use 
of multimode fibres, in which the light 
follows numerous ray paths. The 
technique may also be used with 
single-mode fibre, where there is only 
one ray path, but such fibre is very 
small and the mechanical tolerances at 
the modulator and receiver are less 
than lum (micrometre). Because of 
these tight tolerances, such a system is 
difficult to align optically, though it has 
the advantage of being electronically 
simple. ®
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We make no exotic claims for our Hi Fi... 
.. just a superb sound & outstanding value
YES, you reap the benefit! Dick Smith introduces this range of Hi Fi units that offers our usual 
remarkable value for money BUT THATS NOT ALL.........
.... Buy these units as a complete system AND YOU'LL SAVE EVEN MORE!!
Dick Smith Hi Fi will become a force in the Hi Fi market — don’t delay be the first to own 
quality Hi Fi at a DIRECT IMPORT PRICE!!

A 1350

HIGH POWER 
STEREO 
AMPLIFIER

OR $30 dep. and 
less than $15 per 
month over 24 
months.

DELUXE 
AM/FM 
TUNER

OR $24 dep. and 
less than $12 per 
month over 24 
months.

INTEGRATED 
STEREO 
AMPLIFIER

OR $25 dep. and 
less than $13 per 
month over 24 
months.

The super power amplifier from Dick Smith. A 
tremendous 55 watts RMS per channel into 8 ohms 
plus a truly superb array of controls. An outstanding 
feature of this amplifier is the midrange control a part 
of the audio spectrum ignored on most other 
amplifiers The circuitry is direct coupled OCL and 
there are 37 transistors and 30 diodes PLUS a 
separate power supply for each channel for 
increased stability Dimensions 420(w)xl50(h)x352 
(d)mm Net weight 10.5kg

A-1550 A 1300

Top of the range AM/FM Stereo Tuner from Dick
Smith. This unit has a superb performance coupled 
with complete user control. Muting of noise between 
FM stations, hi-blend of high frequency for a more 
mellow sound plus a control for setting output level 
Excellent performance is maintained through the use 
of 1 FET, 1 stage RF amplifier. 3 gang variable 
capacitor, 5 stage limiter, PLL MPX, 9 transistors 
and7diodes. Dimensions. 420(w)xl50(h)x352(d)mm

A fabulous 30 watts RMS per channel from this very 
modem looking Dick Smith Integrated Stereo 
Amplifier. Visual power meters lets you know what 
power is being applied to your Playmaster speakers. 
Use more than one pair of speakers, have tape 
dubbirg, low filter and many more controls for you to 
contour your sound. Frequency response 30Hz to 
20kHz. Semiconductors: 35 transistors and 12 diodes. 
Dimensions: 400(w)xl35(h)x290(d)mm. Net weight 
4.6kg.

SAVti^ 

SAVCH75 

SAV* $21’

The basic system comprises the superb 
Dick Smith 55 watts RMS per channel 
amplifier (A-1350) PLUS the Garrard 
125SB turntable (A-3070) PLUS the 
Playmaster 3/75LC speaker system (A- 
2364) — Reference 1, 6 and 7.

Move up the scale and add the Dick 
Smith deluxe AM/FM stereo tuner (A- 
1550) to the basic system above Ref
erence 1, 2, 6 and 7.

Top of the line system incorporates all 
of the above components PLUS the 
Dick Smith Dolby" stereo cassette 
deck (A-3500) Reference 1, 2, 5 6 and 
7.

.separates 
price

$823
4

$1062

*699
*887

OR $70 dep. and 
less than $22 per 
month over 48 
months.

OR $89 dep. and 
less than $28 per 
month over 48’ 
months I

SAVE « »04

SAVE $1,3

SAVE»’83

The second basic system incorporates 
the Dick Smith 30 watts RMS per cha
nnel stereo amplifier (A-1300) PLUS 
the Garrard 125SB turntable (A-3070) 
PLUS the Playmaster 3/53LC speaker 
system (A-2362). Reference 3, 6 and 8

Take the basic system and add the 
matching Dick Smith AM/FM stereo 
tuner (A-1500) for increased perform
ance Reference 3, 4, 6 and 8

Add the Dick Smith Dolby * stereo cas
sette deck for a complete package 
Reference 3, 4, 5, 6 and 8

$703

Á

*1050
*599
*749
*908

OR $105 dep. and 
less than $33 per 
month over 48 
months.

OR $60 dep. and 
less than $19 per 
month over 48 
months.

OR $75 dep. and 
less than $23 per 
month over 48 
months.

OR $91 dep. and 
less than $28 per 
month over 48 
months.



For more information on specifications of the equipment shown on these two pages, please check Out the Dick 
Smith 1979 Jumbo Catalogue available from all Dick Smith stores at 754 each or send in your remittance 
to our Mail Order Centre (address below) and we will post you a copy.

Take advantage of our BELOW COST FREIGHT to anywhere in Australia — the charge of $6,00 covers 
individual items or if you purchase a complete system we will charge you only $6.00 for freight on thé complete 
system.

TERMS shown are approximate due to varying stamp duty in different states. Terms are only applicable to 
approved applicants and apply to personal shoppers only.

STEREO 
TUNER

$1S9
OR $19 dep. and 
less than $12 per 
month over 18 
months.

Switch on your Dick Smith AM/FM stereo tuner and 
enjoy the delightful world of quality FM stereo 
broadcasts plus the normal range of local AM 
stations. Built-in signal and tuning meters enables 
you to put the correct amount of signal into your 
amplifier and for it to be precisely in tune. Smooth 
flywheel type tuning control takes all of the effort out of 
finding stations
Semiconductors: 1 FET, 3 IC's, 5 transistors, 3 diodes 
and 1 LED Dimensions: 400(w)xl35(h)x290(d)mm 
Net weight 4.6kg.

DOLBY 
CASSETTE 
DECK

OR $20 dep. and 
less than $13 per 
month over 18 
months.

A-1500

This excellent Dick Smith Dolby * Stereo Cassette 
Deck complements all of the Dick Smith audio units 
and the front loading design enables stacking of units 
to be easily accomplished.
The frequency response of 40Hz to 12.5kHz and wow 
and flutter figure of 0 12% WRMS means superlative 
performance from your tapes Bias and equalisation 
are adjustable for Chrome, Ferrichrome and normal 
tapes Complete fingertip control gives total 
satisfaction.
Semiconductors 13 transistors, 2 diodes, 1 Zener 
diode, 1 bridge rectifier, 2 Dolby ’ IC Dimensions 
400(w)xl35(h)x290(d)mm. Net weight 5kg. Power 
.supply 240V AC

A 3500

master
The Sound Of Excellence

Dick Smith offers you the QUALITY of PLAYMASTER in ready made form PLUS a 
five year warranty on the driver units and crossovers
Two systems are available the 30cm three way system, model 3/75LC, with built 
in fader controls for the midrange and tweeter levels and a power handling 
capability of 80 watts peak into 8 . -hms Size 71 7(h)x47 5(w)x29 3(d)cm
The second system, model 3/53LC. is also a three way system utilizing a 24cm 
woofer with a power rating of 60 watts peak into 8 ohms Size 62(h)x39 3(w)x29 3(d)cm 
Both systems have a superior simulated walnut vinyl veneer finish, including the 
front baffle board, and a removable deluxe foam grille
Complement the Du k Smith audio units with the Pldymaster exc ellence

7 Playmaster 30cm System 
Cat. A-2364

8 Playmaster 24cm System 
Cat A-2362 7cm -

$395 
$325

per pair

per pair

DKK SMITH ELECTRONICS bankcard

NSW 125 York Street. - 

147 Hume Highway. 

162 Pacific Highway. 

30 Grose Street.

SYDNEY 

CHULLORA 

GORE HILL

Phone 290 3377

Phone 642 8922

Phone 439 5311
PARRAMATTA. Phone 683 1133

Opening soon in WOLLONGONG Watch for store address'

ACT 96 98 Gladstone Street,

VIC
QLD SA WA

399 

656 

166 
203 

414

Lonsdale Street. 

Bridge Road. 

Logan Road. 
Wright Street. 

William Street.

FYSHWICK 

MELBOURNE 

RICHMOND 

BURANDA 
ADELAIDE 

PERTH

Phone 80 4944

Phone 67 9834

Phone 428 1614

Phone 391 6233
Phone 212 1962

Phone 328 6944TO PRESS

melcome here
SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9om till 12 noon) 
BRISBANE: Half hour earlier 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLYEXCEPT WHERE NOTED. ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING

MAIL ORDER CENTRE: PO Bo« 747. CROWS NEST NSW 2065 Ph 439 5311 PACK B POST EXTRA
RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA.



They’re working on 3D films and TV 
— but don’t hold your breath!

If you want to start an argument around the EA office, all you need 
do is to claim to have achieved 3D (3-dimension) viewing without 
the use of differential images for presentation to the respective 
eyes. Add a few more unlikely claims for good measure and you 
can expect a real babble of protesting voices!

judgment of distance.
Because of this, all genuine 3D 

systems of visual reproduction must 
start with appropriate complementary 
images, normally recorded from 
positions 7 or 8cm apart. Subsequently, 
these are presented separately to the 
appropriate eyes, using such devices as 
the old-fashioned stereoscope, selec
tive red and green filters, polarised 
light filters, lenticular screens, prismatic 
overlays on postcards, etc. The 
methods have varied widely but they 
have all sought to satisfy the basic re
quirement of binocular presentation.

If by choice or necessity a scene or an 
object is photographed from one point 
only, there is no way in which the sole 
resulting image can be processed to 
produce a genuine differential 
counterpart as necessary for true 3D 
presentation. In short, there is no way 
in which photographic, or video, or 
computer technology can generate 
details that were never recorded in the 
first place.

Let me illustrate:

The explanation for the above 
heading and introduction in a news 
item which was published a few weeks 
ago in the Sydney "Sun-Herald".

It stated that a commercial had been 
running on Australian television for 
some time which, unknown to the 
sponsor and to the viewing audience, 
had been shot in such a way that it had 
the potential to be viewed in 3D. The 
system was credited to Melbourne 
cameramen Vok Mol and Mike Brow
ning, and was being promoted on a 
world-wide basis by the well known 
columnist, humourist and film maker 
Phillip Adams.

There was a hint of wider 
applications and reference to special 
substitute taking lenses, which could be 
fitted to any camera, movie or still. 
Mention was also made of special view
ing glasses, but no hint of any means by 
which the system could record or pre
sent complementary left/right stereo 
images — the very core of any genuine 
3D system.

In fact, it is difficult to envisage any 
commercially practical method 
whereby compatible, full colour, com
plementary stereo images can be 
presented on a normal television 
screen yet, by inference, this seemed to 
be the substance of the published 
claim.

There was more to follow: the report 
went on the state that the system could 
convert any existing colour film to 3D 
and any existing black and white film to 
colour and 3D as well. It could 
eliminate scratches, and such 
anomalies as a distant aeroplane which 
might appear in the sky when a period 
film was being shot.

The last couple of points raised no 
special queries because they could 
come within the ambit of modern 

video processing techniques. But 3D 
pictures without differential images 
and colour prints without colour infor
mation could scarcely escape the ex
pected guffaws of ridicule from our 
technically orientated staff members.

Nor were we alone in this reaction. 
Various well informed people had also 
read the item and mentally rejected it 
along with other past claims by would- 
be inventors of no-hassle 3D. Their 
description of the news item tended to 
draw heavily on bovine imagery!

Behind such a reaction is a question 
of fundamentals, rather than mere 
technical bias or rigidity. Human 
stereoscopic vision relies on th fact that 
our eyes are separated by 7 or 8cm, so 
that each receives a slightly different 
version of the object or scene being 
viewed. The difference between the 
two images, along with various other 
clues, is processed by the brain to 
produce a subjective impression or

"I'll start enjoying Chaplin when they 
re-do him in 3D, wide screen colour 
and quadraphonic sound!"

On the desk in front of me, at the 
moment, is a plastic tape dispenser. It is 
exactly in line with my left eye and, 
viewed along that axis, I can see only 
the front surface and, above it the top 
edge of the tape and the top inside- 
back surface. From that view, or a single 
photograph along that axis, there 
would be no way of man or machine 
telling whether the sides were gloss or 
matte, completely plain or embellished 
with a maker's brand or motif.

But, when I open my right eye, I can 
see along one side: it is plain, slightly 
convex, with no hint of a manufac
turer's brand. But it is also glossy and 
carries a strong, distorted reflection of 
the page of type on which it is resting.

In short, my right eye is registering 
information that is just not available to 
the left eye.

If it is impossible to capture a true 
stereo image along a single axis, it is 
also impossible to recover one from an 
existing non-stereo single-axis print, be 
it in colour or black and white. The 
differential information is just not 
there. As in the case of my tape dis
penser, it was obscured from the taking 
lens! 6

But having said all that, the news 
release in the Sun-Herald still had me 
intrigued. What had inspired it? Surely 
the people behind it were not totally 
ignorant of the foregoing and well 
known basics. So I began to back-track.

Although the unofficial test run of a 
"3D" commercial had been on 
Australian TV some of the information 
at least had reached the Sun-Herald 
newspaper via the New York Times — a 
curious and roundabout route.

But there was more to it than that. 
Another U.S. publication ("Television 
Digest", Jan 22, 1979) had carried a 
reference to the Australian involve
ment but credited the system primarily 
to Digital Optical Technology Systems 
(DOTS) of Amsterdam Netherlands. It 
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was being further developed in 
America, they said, by the Ancom 
Company, drawing on the expertise of 
quite a string of technical people hav
ing previous association with com
panies like CBS and Fairchild.

From "Television Digest" as above, 
and other scattered clues, it would 
appear that the consortiums real objec
tive is to increase the eye appeal of all 
forms of visual media. The possible 
application to movies and television 
made good headlines for the "Sun- 
Herald" but there is at least as much in
terest, if not more, in the area of home 
photography and printed matter. This 
last would add reason for the local in
volvement of Consolidated Press 
Holdings,

In trying to compose a technical 
whole from what rapidly became a 
jigsaw of bits and pieces, we were able 
to establish, with a fair degree of cer
tainty, that the system did not use com
plementary images and was therefore 
not a true 3D system — despite the 
headlines. That requirement remains as 
difficult to meet, commercially, as it 
ever was.

The new effort is directed, rather, 
towards achieving what might better be 
described as "depth enhancement", by 
maximising what we referred to earlier 
as "other clues". At best, it is ersatz-3D.

It also became apparent that they 
consortium is not relying on a single 
key process, but a whole array of con
cepts and measures which combine 
towards the desired end result. 
Photographic techniques, optics, video 
technology, computer processing and 
human intervention are all involved at 
one stage or another.

From this point, we began to look at 
the options which might conceivably 
be open to anyone striving towards an 
impression of enhanced depth. How 
many of the available options we 
nominate and how many bullseyes we 
score remains to be seen! All we have 
to go on are technological and com
mercial "leaks".

As a starting point, reports on th 
DOTS system refer to the development 
of taking lenses which simply replace 
those fitted to a normal still, or movie 
or TV camera. The resulting image must 
undoubtedly be modified in some way, 
but it remains a single, full colour im
age, which may be printed, projected, 
and transmitted in the usual fashion 
without the viewer being necessarily 
aware that it has some special quality.

There is also talk of discrimination 
between in-focus and out-of-focus 
areas, and this suggests the first option: 
a sense of depth can be imparted to 
some pictures at least, by ensuring that 
the object of interest in the foreground 
is in sharp focus, with objects in the 
background in progressively "softer 
focus.

The trick has been used by painters
for centuries and by photographers for
a shorter period. In the latter case, they
take advantage of the limited depth of

field exhibited by longer focal length 
lenses at full aperture. However, this 
can present practical difficulties and, if 
the photographer is forced by cir
cumstances to settle for a shorter focal 
length and to stop down, he is faced 
with a much greater depth of field 
whether he wants it or not!

On this basis there may be times 
when a photographer — or a TV 
cameraman — might welcome some 
additional technological aid.

In fact, it is possible to conceive a

"I'm sorry dear and I 
don't want to argue 

but, even if it was 
good, I wouldn't ad
mit to liking it!" ("TV 

Times")

range of special lenses in which the ac- 
tion of stopping-down would 
progressively block the centre of the 
elements, restricting light transmission 
to the perimeter. I gather from those 
who know about these things, that 
stopping down in this fashion would 
not add to the depth of field.

Option number one!
Another hint from the DOTS report 

suggested that the system involves 
some slight colour fringing. 
Technologists normally bend over 
backwards to avoid this but I gather 
that deliberate fringing is part of the 
DOTS technique: not enough to spoil 
the picture viewed normally, but suf
ficient to give a desired effect when us
ing their "3D" glasses.

More about those in a moment.
If fringing is a requirment this, too, 

could be brought about in the lens by 
ensuring that its transmission proper
ties varied slightly for light of different 
wave lengths. Whether or not this is 
inter-related with possible depth of 
field characteristics I wouldn't know, 
but it emerges as option number two!

Now available
top quality rebuilt colour picture tubes
B&W also supplied
Prompt service
Very competitive prices

Write or phone:

COLOR TUBES INTERNATIONAL 
1 CARTER ROAD, BROOKVALE, NSW 2100

(Office and Factory) 
(02) 938 4063

One other option suggested bv our 
Editor, Jim Rowe, is manipulation of the 
colour saturation in the defocussed 
background scene — something that 
may or may not be feasible, depending 
on circumstances.

Summing up all this, what emerges is 
a basic image — on paper, or on a TV or 
projection screen — which looks or
dinary enough at first glance. But 
closer inspection may reveal emphasis 
on the in-focus and out-of-focus 
differential, slight but deliberate colour 

fringing, and possible reduction in the 
background colour saturation.

This under normal direct viewing.
Now where do the viewing glasses fit 

in ?
While following all this through, our 

Assitant Editor, Philip Watson, drew my 
attention to an article "The Amateur 
Scientist" by Jearl Walker in "Scientific 
American" (Dec. 1978, p. 182). The arti
cle is mainly a discussion of the old- 
fashioned stereoscope, but the author 
makes a number of interesting points:

While the pictures used are normally 
a genuine stereo pair, they are 
presented to the eyes in such a way that 
the eyes look straight ahead and at 
much the same focus as they would if 
looking at the original scene. These two 
factors strongly reinforce the stereo il
lusion, by assuring the brain that the 
scene is not printed on a card a few in
ches away but is much larger and much 
farther away: involving infinity focus 
and minimal declension of the eyes.

Walker declares that, for many peo
ple, the stereoscope still gives a credi
ble illusion of depth with pictures other

ELECTRONICS Australia, June, 1979 25



FORUM: 3D FILMS & TV — continued
than a theoretically ideal pair. It will 
even work, he says,with exact 
duplicates, if you fiddle their position a

The implication is obvious: distant 
focus and lack of convergence can 
become dominant clues, sufficient to 
give the viewer the sensation that 
he/she is viewing a distant scene rather 
than a close-up image. So convinced, 
the brain then invokes other clues — 
size, perspective, shadows, focus, 
saturation, etc — to assign depth to the 
total scene.

It is but one more step to add a 
prismatic effect to the stereoscope so 
that the eyes could view a single print 
instead of two identical prints, while 
still looking straight ahead and focuss
ed to infinity.

Option number four!
But, having stated it, I am doubtful 

whether it would be a practical option, 
unless it proved possible to mass 
produce the glasses from plastic at 
minimal cost. Another difficulty would 
be that glasses intended for looking at 
photographic prints or magazine pic
tures at reading distance would have far 
too much convergence for, say, televi
sion viewing.

Then what about colour effects and 
hints that the DOTS viewing glasses 
employ red and green lenses?

This seemed to be totally anomalous, 
and a possible confusion with old time 
red/green stereo practice. One could 
hardly expect to get an adequate rendi
tion of a colour image if viewed 
through two selective filters.

This led to the assumption that, while 
the filters may look nominally red and 
nominally green, they would have to be 
low pass and high pass filters, crossing 
over somewhere in the yellow region. 
Each eye would see half the spectrum, 
hopefully allowing the brain to in
tegrate the two images into a full colour 
whole.

Here we find ourselves in unfamiliar 
physiological waters. Would the brain 
really behave this way? Everybody's 
brain?

And would it be sufficiently confused 
by the dissimilar images at each eye to 
stop insisting that the object being 
viewed was a single, flat image?

And what of the colour fringing, 
mentioned earlier. Through band-pass 
filters, each eye would see the fringing 
as a different outline. Could the brain 
be tricked into interpreting this as an 
actual displacement of certain parts of 
the image? As pseudo 3D?

May be it could. Maybe we've just 
added a couple more options.

So much for original picture taking 
and picture making. What about 
transforming an existing flat film into 
3D, so called?

This need not add significantly to the
mystery, in these days of highly

84705

$3.99

Hitachi U.D

$1 29 stocks
$1.49 last

$2.00

C120
C90

C90
C60
C90
C6C
C90
C46
C60
C90
C120

$1.79
$2.99

.89

.99
Save
while

Ampex
20/20 Series
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sophisticated video and computer 
processing.

If the objective is to obtain greater 
contrast between in and out-of-focus 
areas, the print could conceivably be 
put through a video chain, with com
puter involvement, set up to soften the 
overall focus but to enhance elec-

TAPE 1
Ironically the sharpest outlines.

If the objective is to produce an ele
ment of colour fringing, it could 
probably be done optically with lenses 
or electronically in a video chain.

Other possible computer/video 
ht be to compare adjacent

PRICES 
SLASHED

tricks mig
frames and instruct the system to 

upto 40%/

process, in one way or another, 
anything that is moving. This, on the 
assumption that it is currently the cen
tre of interest.

And so on and so on . . . optical and 
video skulduggery that may enhance 
the visual impact of an image. But in no 
way would it become true 3D!

A certain range of tricks could be 
pulled with black and white films but 
colouring them would be another 
matter. Tne fact is that a given tone of 
grey can be produced by that same 
weight of grey in the original scene or 
by an endless variety of hues, given the 
appropriate degree of saturation.

At most, a human operator might 
allot colours to the first frame in a scene 
and rely on computer/video 
technology to have those colours stay 
within moving outlines for as many 
successive frames as possible.

But, by the time one gets down to 
propositions like this — and more — 
they are beginning to sound like a pa
tent specification; the kind of docu
ment where one lists all the things that 
might be accomplished, without being 
quite sure that they can be, or will ever 
be commercially practicable. How far 
the consortium will get with it is hard to 
say.

And, having said that, I must confess 
to a final let-down on the whole sub
ject. At the end of three days of discus
sion and writing, I realised that I had 
fallen into the same trap as any number 
of others before me. The whole 
problem of 3D is so intriguing that one 
tends to pursue it avidly on the sup
position that, if it could only be solved, 
the world would beat a path to one's 
door.

While

$1.59 $2-«
$1.69 tese

$1.89 tea?
$2.69 $3-29
$2.99 $3^5-

Dindy Super
$3.69 $4:68

For Sydney C.O.D. Delivery 
within 48 hours

Ring ROSS STANDFAST

Dindy Marketing P/L P.O. Box 555 
Tweed Heads NSW 2485 Ph. 36 4629

But all the indications are that the 
public is not up tight about 3D, even 
genuine 3D, and is certainly not keen to 
don glasses — especially a second pair! 
It's very much a ho-hum subject to the 
man or woman in the street.

Undoubtedly the DOTS consortium 
will continue to spend their money and 
have their fun but I seriously doubt that 
it will produce a revolution in our way 
of looking at things.

An occasional gimmick, maybe, but I 
would be surprised to see any more 
than that!

fast Code
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International
Pty. LimitedVICOM
PROFESSIONAL 

PRODUCTS 
DIVISION

Supplying Australia 
and the Pacific:
• Electronic Surveillance

• Low Light Video 
Surveillance

• Omega Receivers

• Rhombic & LPA Antennas

• Speech Security Systems

• Frequency Standards

• RF Signal Sources

• ISB HF Transceivers

• Marine Radar

e Counters 40GHz

• Digital & Analogue Test 
Equipment

• Spectrum Analysers

• Underwater 
Communications

• Tracking Oscilloscopes

LET US QUOTE FOR YOUR 
SYSTEM

VICOM 
PROFESSIONAL 

PRODUCTS 
DIVISION,

68 EASTERN ROAD, 
SOUTH MELBOURNE, VIC. 3205.

PH. (03) 699-6700 
TELEX. AA30566
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PROFESSIONAL
Ohio Disco Packager, SWB Electronics, 

uses Stanton Exclusively.

examines finished con-' 7 *-• LWòiyil

trol table for Disco use.

The trend to Portable Disco continues strong. An ambi
tious Companyin Canton, Ohio, SWB, is achieving excellent 
success with their units (their goal is a national franchising 
operation). James C. Fravel, General Manager/Promotions, 
writes to Stanton, ‘‘We use Stanton cartridges in each and 
every unit we sell. Two of our units have been running for 
about a year and a half without failure. We are proud of the 
track record of our units and the Stanton cartridges.”

They use the 500AL because it’s a durable cartridge and 
‘‘gives SWB a 4 dB base boost that we like to have with the 
music we play. It has been, by far, the best cartridge we 
have used (and we have tried many)”.

So, Stanton, world famous for its top-of-the-line cali
brated cartridges, the 881S and the 681 series, also serves 
the professionals in the Disco Industry.

Whether your usage involves recording, broadcasting, 
archives, disco or home entertainment, your choice should 
be the overwhelming choice of the professionals in every 
field . . . Stanton Cartridges.

^STANTON !
The choice of the professionals™

Sole Australian Distributors____ WWWW leroya industries^
Head Office: 156 Railway Pde, Leederville, Western Australia. 6007. Phone 81 2930
NSW Office: 100 Walker St, North Sydney 2060. Phone 922 4037
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HiFiTopics
SEEING IS BELIEVING — ESPECIALLY WITH STYLI!

The use of a scanning electron microscope has enabled engineers 
of Stanton Magnetics Inc to verify or revise ideas about phono car
tridge styli which had previously been based on supposition. They 
have also been able to make interesting observations on the effect 
of various groove cleaning methods. by W. N. WILLIAMS

Stanton invested in their scanning electron microscope 
about four years ago, with the thought that it might assist 
towards a better understanding of stylus shapes and 
behaviour. It certainly did that and led, amongst other 
things, to the development of a curious saddle-shaped stylus 
which was capable of playing record stampers. Being the 
counterpart of a disc, the stylus had to ride on a ridge ra
ther than in a groove!

An article on the saddle stylus was published in our 
August issue, last year, extracted from paper presented to 
the Audio Engineering Society (USA) by Stanton engineer 
George Alexandrovich. In a companion paper, the same 
Author summarised some of the other work then in train, 
using the SEM (a common contraction of scanning electron 
microscope).

More recently, an advertisement on page 26 of our 
March 1979 issue featured a microphotograph of a Stanton 
"Stereohedron" stylus tracking a record groove. While the 
printed illustration suffered by comparison with the original 
photograph, the excellent fit of stylus to groove was clearly 
evident.

In explaining the operation of Stanton's SEM, Alexan
drovich says that it consists essentially of a viewing chamber, 
which is capable of being sealed and evacuated during use. 
On top of the chamber is a tube, in which an electron beam 

can be generated, focussed and deviated, more or less in the 
same way as the beam in a cathode-ray tube.

In use, a stylus or other object to be viewed is placed on 
a platform in the chamber, which is then evacuated. Five 
control knobs on the front of the instrument permit move
ment of the platform, during operation, to optimise viewing 
conditions.

When the finely focussed electron beam strikes the sur
face of the object, electrons are scattered but some are 
reflected towards a "scintillator". Here the incident elec
trons produce photons, which are detected by a 
photomultiplier, to provide an electrical signal.

In use, the electron beam is deflected so as to scan the 
surface of the object, in much the same manner as in a TV 
camera. The signal from the photomultiplier, varying accor
ding to the surface detail of the object, modulates the inten
sity of a second, synchronised beam, scanning a picture tube 
screen. The resulting image can be viewed or photographed 
as desired.

The effective magnification of the system depends on 
the ratio of the viewing screen size to the area of tne object 
being scanned by the original beam. ((The ultimate resolu
tion is largely dependant on how finely the object scanning 
beam can be focussed.)

According to Alexandrovich, one of the early and im-

Fig. 1: A conventional spherical stylus having a tip radius of 
0 7 mil resting in a groove. Note the limited contact area, 
which has to support the total playing weight.

Fig 2' A Stanton "quadrahedron" stylus resting in a similar 
groove. The weight is distributed along a vertical segment ot 
each wall, causing less pressure per unit area.
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V-15 Type III critics colled rhe 
Type III rhe finest cortridge ever 
when ir wos introduced. The ulti
mate rest, however, has been 
time. The V-15's engineering inno
vations. rhe uniform quality, and 
superb performance remain unsur
passed by any other cartridge on 
rhe market today. 3/4 to 1-1/4 
gram tracking force.

M24H . . rhe cartridge that does 
nor compromise stereo reproduc
tion to add four-channel capability. 
Superb stereo trockobility ond 
quadriphonic carrier signal retrieval. 
New hyperbolic stylus tip, high 
energy magnet, ond low-loss 
laminated electromagnetic struc
ture. 1 to 1 -1 /2 gram tracking force.

M95ED . . second only to the 
V-15 Type III in stereo reproduction. 
A thinner, uninterrupted pole piece 
minimizes magnetic losses. Its 20 to 
20,000 Hz response remains essen
tially flat across rhe entire frequency 
range for excellent sound quality. 
3/4 to 1-1/2 gram tracking force.

M91ED. . excellent trockobility ar 
a lesser price. Shure Hi-Track has a 
smooth 20-20,000 Hz frequency 
response, % to 1 Vz grams tracking 
force and on output voltage of 
5. Omv per channel. Nude 
mounted diamond stylus rip.

M70EJ . . . rhe easiest way to up
grade your hi-fi stereo system with
out straining your budget. Basically 
flat response is comparable to 
other brand cartridges costing twice 
os much. 1-1/2 to 3 gram tracking 
force.

SC35C . . 5hure professional studio 
phono cartridge actually improves 
on-the-qir playback quality of all 
recorded material. Cutaway stylus 
grip design ond band alignment 
point'. Frequency response 20 to 
20,000 Hz.

The People's Choice-World-wide.
From Singapore to London to New York, 5hure hi-fi pickup cartridges outsell every other brand — according to independent 
surveys. And for good reason: Shure cartridges, no matter where they re purchased, are guaranteed to meet rhe exacting 
published specifications that hove mode them the Critics' Choice in every price category.

Distributed in Australia by
Audio Engineers Pty Ltd, 342 Kent St., Sydney. Write for catalogue.

AUDIO ENGINEERS PTY LTD
342 Kent Street
SYDNEY 2000 NSW

AUDIO ENGINEERS (VIC) 
2A Hill Street
THORNBURY3071 VIC

AUDIO ENGINEERS (QLD) PTY
51A Castlemaine Street 
MILTON 4064 QLD

ATHOL M. HILL PTY LTD
33-35 Wittenoom Street 
EAST PERTH 6000 WA
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portant discoveries made with the SEM was a method of 
observing and measuring the area of contact between a 
stylus and a groove. In fact, the technique emerged by acci
dent.

In order to view electrically non-conductive materials 
like diamond, it is necessary to gold sputter the sample. The 
thin layer of gold on the surface serves a dual purpose: (1) it 
makes the sample conductive so that electrons from the 
constant bombardment do not build- up an electrostatic 
charge, thereby distorting or repelling the incident beam; 
(2) over and above this, gold reflects the electrons very ef
ficiently, generating a strong image as a result.

However, the gold coating turned out to have another 
quite different use. In the very act of aligning a treated stylus 
in a groove segment for observation, Stanton engineers 
noted that the gold surface was scuffed off. It became im
mediately obvious that a gold coating could serve as a 
precise indicator of those areas which came into contact 
with the groove wall under various conditions. The position 
and the size of the scuffed area on the stylus could be assess
ed with a high degree of precision.

In pursuing this, the engineers discovered that, while 
some exotic shapes of styli gave commendable results when 
new, their contact areas changed drastically with 
progressive wear, in some cases the deterioration was such 
that they were producing greater groove wear and higher 
distortion than would be expected from a conventional 
spherical or elliptical stylus after the same number of 
playings.

Lengthy observations like this, combined with other 
listening and performance tests, led ultimately to the 
production of Stanton's own "Stereohedron" tip, as fitted to 
their top-ranking 881S cartridge. They claim that, not only 
does it exhibit the desired tracking capability, but it also 
retains the shape of its contact area for a longer period, 
thereby ensuring lower distortion, long-term, and lower 
record wear.

Another effect which was strikingly identified was that 
of skating force. When a record is being played by any con
ventional, pivotted pickup, the drag of the record on the 
stylus applies an oblique force which tends to pull the stylus 
inwards and against the inner wall of the groove. This 
accelerates wear of that particular wall and that particular 
side of the stylus. In addition, the imbalance of forces on the 
tip tends to increase the risk of mis-tracking, with increased 
distortion.

Alexandrovich says that they didn't have to look far to 
identify old discs which were worn assymetrically by having 
been played without skating force correction on the pickup 
arm. Nor was there any doubt that stylus life was shortened 
under these conditions. The lesson is therefore clear; make

Fig. 4: With properly adjusted anti-skating, wear on the 
stylus is symmetrical, ensuring maximum playing life. Note 
that, despite the wear, the tip is still clear of tne groove bot-

Fig. 5: Carbon fibres from a cleaning brush resting against 
the surface of a disc. Tests showed that they can dispel elec
trostatic charges but they are generally too soft to cope with 
anything but minimal lint and particle deposits. Fewer and 
thicker bristles under greater unit pressure are necessary to 
dislodge and pick up troublesome foreign matter.

Fig. 3; Loss oi gold plating from the shoulders of a modern 
stylus indicates the area of groove contact. The tip has 
almost — but not quite — touched the bottom of the 
groove.

Fig. 6: A surprising observation was the effect of playing a 
disc when moistened with water. Far from lubricating the 
surface, it actually produces a tearing effect as shown.
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HIFI TOPICS — continued

sure that any record-player you buy has provision for 
skating force correction and use it as the manufacturer 
suggests. It isn't just a sales gimmick!

A side issue of anti-skating tests concerns those broad
casters and other professionals who "back-cue" — the prac
tice of placing the stylus in a groove and spinning the record 
backwards to pick up the start of a musical item. The skating 
force is then outward and adds to anti-skating correction to 
place a heavy load on the outer groove wall and the outer 
shoulder of the stylus. If the practice must be followed, 
there is good reason to reduce or even eliminate the anti
skating provision.

Another area for investigation concerned various 
measures that are adopted against clicks and plops produc
ed by foreign particles in the grooves. They looked at nylon 
brushes, velvet cleaners, brushes using carbon fibres, roller 
type dust collectors and so on. Concerning these, Alexan
drovich says:

"To clean dirty records, one has to exert a certain 
amount of force to remove dirt particles clinging to the sur
face of the vinyl. From all record cleaning devices, those 
with thicker shorter bristles did a much better job of remov
ing debris collected even at the bottom of the groove. 
Because there are fewer bristles, presure per bristle is even 
greater in this type of a cleaning brush and the job is done 
better. Combination of two types of bristles thick and thin, 
was advantageous for record cleaning before playing. Once 
the record has been cleaned and placed on the turntable, 
constant cleaning of the record with the brush attached to 
the cartridge or attached to the separate tone arm keeps the 
grooves clean.

"Devices using carbon fibers are too soft and if you 
divide the total force applied to the brush by the number of 
fibres, each fiber will exert pressure of less than 0.1 mg 
against the record surface. Needless to note, these devices 
are very good to remove any electrostatic charge when they 
are grounded but they do not remove nor attract dust like 
other ungrounded devices with heavier bristles.

"It is interesting to note that the brushes with thicker 
nylon fibers attract and collect dust as effectively as the thin 
fiber brushes. The action of such brushes is analogous to the 
moving magnet picking up iron filings and dragging a trail of 
them behind. Dust picked up electrostatically by the brush

Otari MTR-90 24-track
Of considerable potential interest to professional recordists 
is this new Otari 24-track unit, “designed for the 1980’s” but 
currently available in Australia. Using standard 2-inch tape, 
it can operate at either 15 or 30ips, and with spools up to 
14in diameter. The main capstan operates without a pinch 
roller from a direct-drive motor, servo controlled, to provide 
stepless speed variation within plus and minus 20%. The 
percentage figure is indicated on a digital display. Three 
other motors are included, two for spooling and one to 
operate the head shield. The heads themselves are 
mounted on plug-in blocks with easy access for azimuth 
adjustment. The MTR-90 has a range of operating facilities 
and performance specifications appropriate to the 
professional market. It is also available in a straight 16-track 
version, or in a hybrid version fitted for immediate 16-track 
use but pre-wired for easy conversion to 24-track. For 
further information, contact Klarion Enterprises Pty Ltd, 63 
Kingsway, South Melbourne 3205.

A new wow and flutter meter announced by Philips makes it 
possible for service technicians to check the performance of 
both video and audio cassette recorders, as well as phono 
turntables. Identified as type PM 6307, it can display drift 
and flutter on a pair of analog meters, each in 3 ranges and 
calibrated to 3%. Measurements can be made to DIN stan
dard 45507 and a DIN socket on the front makes for easy 
connection to many of the units likely to be tested. It is 
possible to differentiate between mechanical and electrical 
faults. For further information; B. W. Druery, 15 Blue St, 
North Sydney. Tel: (02) 922 01081 Ext 246.
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is dragged behind in a similar manner."
Last but not least, Alexandrovitch uncovered some 

fascinating evidence to do with the playing of discs when 
the surface had been deliberately wetted. An instinctive 
reaction would be to expect a reduction in groove wear 
because of lubrication of the surfaces.

In fact, the opposite appeared to be the case, with a thin 
film of water producing a quite unexpected deterioration of 
the vinyl in of the area of stylus contact.

The explanation appears to be that, under the pressure 
of a fast-moving stylus, the vinyl actually liquefies momen
tarily at the point of contact. The stylus therefore floats on 
this liquid film, which, of course, solidifies immediatedly 
afterwards.

The Author likens this to ice skating, where the metal 
blade does not really skate on ice at all, but on a very thin 
film of water, due to momentary melting of the ice. He 
points out that, if the temperature is too low for this to 
happen, one simply cannot skate!

Tests at Stanton Magnetics Inc. have shown a definite 
connection between ambient temperature and the tenden
cy of the vinyl surface to tear under pressure at the point of 
stylus contact. It seems likely that the cooling effect of water 
on the groove surface prevents the vinyl from behaving in a 
liquid/elastic fashion, thus increasing rather than decreasing 
surface abrasion.



The most valuable link
in your Hi-Fi chain.

Introducing the Philips Mark II range of Hi-Fi 
magneto-dynamic pick-up cartridges.

One of the most critical components in the Hi-Fi chain is the pick-up element.Philips wide experience in the manufacture of audio equipment plus constant research in the fields of electro mechanical construction and materials, have made it possible to produce this superb range of cartridges.To whet your appetite, look at the following specifications for the GP412H:
Frequency Response (Hz) 20-25,000 ±2dB c 1dB 30dBOutput asymmetry at 1 kHz Channel separations at 1 kHz Frequency intermodulation distortion (at recommended stylus force)

Service

PHILIPS

For further information, post the coupon below to
Philips Central Service Division, 443 Concord Road, RHODES NSW 2138
Or contact your local Philips Service Branch on: 
Sydney 7361233, Newcastle 611631, 
Canberra 950321, Melbourne 6992731, 
Hobart 280121, Brisbane 221 5422, 
Townsville 797422, Adelaide 2234735, 
Perth 3224653.
i----------------------------------------------------------------------------------------------------------------1
j Please send me further information on the l
I Philips Mark II range of Hi-Fi magneto- 
l dynamic pick-up cartridges:
। Name
I Position:
j Company: __
I Address: - ----------------- ----------- -------- -—j
I Telephone:------------ - ।
I _______________EA JUNE ।

McCANN 184.0012
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NEUTRIK

VIC. 493-499 Victoria St.. West Melbourne. 
Ph. 3299633. N.S.W. 4-8 Waters Rd. | 
Neutral Bay. Ph. 909 2388.

*

HIFI TOPICS — continued

FERRIS: 
45+45 

FM AND
TAPE

STEREO 
FOR 

CARS

Neutnk has precision- 
engineered the world’s 
most advanced XLR-Type 
Audio Connectors. These 
electro-mechanical 
components are Swiss- 
crafted to meet the 
demanding require
ments of professional, 
industrial and 
commercial appli
cation. (Available 
in nickel finish 
with silver- 
plated pins or 
black finish 
with gold 
plated 
pins.)

Called the MOFI — presumably a contraction of Motor-Fi — 
a new Ferris release comprises an FM/stereo tuner and an 
auto-eject cassette deck, plus a 45W per channel amplifier. 
Features include FM muting, S-meter, loudness control, bass 
and treble controls, and automatic play on the cassette 
deck. In this class of equipment, the MOFI is competitively 
priced at $469. A range of loudspeaker systems to suit the 
MOFI are available from Ferris as additional items. For infor
mation: Mr J. J. Manneken, Ferris Audio Products 42 
Grantham St, West Brunswick, Vic 3055.

AMPEX Vice President C. J. Ziadeh, also general manager of 
the company s tape division, visited the Sydney plant 
recently. He revealed that the Ampex Corporation had 
developed their own version of the new metal particle tape 
which offered a saturation capability 10dB higher than nor- 
mal gamma-ferric tapes at the top end, and 5dB better than 
the high-bias formulations. It will be offered first in audio 
cassettes but may not be freely available on the Australian 
market for another 12 to 18 months.
ALTAIR POWER ATTENUATOR. Incredible as it may seem 
electronic musicians say that they prefer the sound of an 
overloaded output stage to the "fuzzbox" overload in
volving an input stage. The problem is that, even for them, 
the noise level from a powerful system at overload level is 

great' So Altair in America have produced their 
PW7 Power Attenuator". It connects between the 
amplifier and loudspeaker system and can be set to produce 
attenuation levels in 4dB steps from 4dB to 44dB. This lets 
the musicians enjoy the overload sound they prefer, without 
exceeding the desired (or legal) sound pressure levels

THE SWISS CONNECTION” from:

A most attractive item for bedside use is this new National 
Panasonic TR-5020A which combines a 13cm monochrome 
TV receiver with an AM/FM radio and digital clock. It has 
provision for a 60-minute automatic switch-off for the TV 
receiver — a "doze" switch — and an "alarm" function 
which can turn on the TV or radio at any preset time. The 
cabinet has a woodgrain finish. The TR502A should be 
available through a wide range ot retail'outlets at an RRP of
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ZEPHYR PRODUCTS of 70 Batesford 
Rd, Chadstone 3148 advise that their 
well established 100EXR and 200EXR 
amplifiers have been replaced with 
new models designated as 2100 and 
2200. Included now are protective relay 
circuits and LED displays which indicate 
watts output in terms of either 4 or 8- 
ohm loads. In addition, they have a new 
line of New Zealand made Perreaux 
equipment including a no-frills 
preamplifier model SP-50 and an 80W 
per channel integrated amplifier model 
SA80B. They draw on the same basic 
circuitry as the EXR series but with 
fewer facilities and at reduced cost.
METAL PARTICLE TAPE standards have 
reached the tenative agreement stage, 
following a conference of the Elec
tronics Industry Association of Japan 
(EIAJ). By common consent, member 
companies have agreed not to talk 
about the technical details but final 
agreement is expected at the next 
meeting, followed by publication of the 
standards shortly afterwards. That could 
be anytime from now on.
3M AUSTRALIA PTY LTD are making 
available to technicians a "Wollensak" 
brand cassette recorder alignment kit, 
similar to those used in their American 
factory. The kit includes cassettes for: 
1kHz reference level; 8kHz azimuth; 
10kHz azimuth; 3kHz flutter (all these

HIFI SHOWS IN FOUR CAPITALS
As indicated in our last issue, this 

month will see the first of four major hifi 
shows, each running from 12.00 noon 
to 10.00pm on Friday, 10.00am to 
10.00pm on Saturday and 10.00am to 
6.00pm on Sunday. Commencing dates 

are: June 22 at the Sydney Chevron; 
July 27 at the Brisbane Park Royal 
Motor Inn; September 7 at the Mel
bourne Southern Cross Hotel; 
September 14 at the Adelaide Town 
House. (See advertisement elsewhere 
in this issue.)

Admission in all cases is free. As an
additional attraction, those attending 
the shows will have the opportunity to 
win a complete Yamaha stereo system 
comprising a YP-D8 turntable, NS- 
69011 loudspeakers, CA-810 amplifier, 
TC-720 cassette deck, CT-810 tuner 
and YH-1000 headphones.

A very wide range of hifi products will 
be on show at all venues. Among the 
high budget items listed for likely show- 
ing is the Naim NAP250/NAC 
pre/power amplifiers, rated to deliver 
70W RMS per channel from 20Hz to 
20kHz with a THD of .001%. The price is

are full track); head alignment gauge; 
Wollensak/3M torque cassette. The 
boxed kit costs $150 and is indented 
from America as required. Inquiries: 
Mincom Division, 3M Australia Pty Ltd, 
950 Pacific Highway, Pymble NSW 2073. 
Telephone (02) 498 0033.

PIONEER ELECTRONICS AUST PTY LTD 
are offering a new tone arm, the PA- 
5000, which should interest those who 
are fitting up a playing deck with 
separate motor and arm. The arm has 
all the characteristics expected of a top 
quality unit but also features a dynamic 
brake which is intended to flatten the 
"Q" of any resonance formed between 
arm and cartridge in the subsonic 
region. As a further step, it uses a 
magnesium alloy headshell, which 
combines very light weight with a 
carefully designed content of rigidity 
and internal loss. Tracking force can be 
adjusted in units of 50mg, height is ad
justable, as also is the anti-skat’mg force, 
which involves a modified method of 
application. While the new arm can be 
considered with any motor and deck, 
Pioneer say that it mates logically with 
their PLC-590 "armless" turntable and 
their PC-600 moving magnet stereo car
tridge. Price of the arm alone is quoted 
as $239. (Pioneer Electronics Australia 
Pty Ltd, 178-184 Boundary Rd, Braeside, 
Vic 3195. Tel. (03) 90 9011).

listed at $3040.00. From there, systems 
and components range all the way 
down to the "under $100” group, with 
Akai offering their HC 550 cleaning kit 
for tape heads and rollers for a modest 
$5.95!

Hundreds of hifi systems 
and components will be 
on show, including less 
widely advertised 
brands. At left: the Had- 
cock CH228 Super Arm. 
Below: The STD 305D 
turntable.

PUBLIC ADDRESS
AMPLIFIERS YOU
CAN DEPEND ON

Á

*$182.50

TPA 50
Specs.
RMS power, 25 watts. Frequency 
response: 50Hz to 15kHz ( + 3dB at 8 
ohms). Multiple outputs: 4. 8 and 16 
ohms. 70 and 100 volt lines. Inputs: 
Mic. 1. 47k ohms, Mic. 2, 600 ohms. 
Aux. 300mV, Phono 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight 3.8 kilos. Finish: 
Durable two-tone baked enamel.

*$146.97

<

MODEL TPA 70
Specs
RMS power, 50 watts. Frequency 
response: 50Hz to 15kHz (+3dB at 8 
ohms). Multiple outputs: 4, 8, 16 ohms, 
70 and 100 volt lines. Inputs: Mic. 1,47k 
ohms, Mic. 2, 600 ohms, Aux. 300mV, 
Phono 2.5mV.
Size: 310mm (width), 230mm (depth), 

I 80mm (height). Weight: 4.3 kilos. 
I Finish: Durable two-tone baked 
I enamel.

TRADE AND DISTRIBUTOR 
ENQUIRIES WELCOME
MANUFACTURED BY:

i RADIO 
i PARTS

X GROUP
562 SPENCER STREET, 

WEST MELBOURNE, VIC. 3003. 
TEL. (03) 329-7888.

1103 DANDENONG ROAD. 
EAST MALVERN, VIC. 3145. 

TEL. (03) 211-8122.
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D.l. SERIES AUDIO IBP.A. AMPLIFIERS

by LEO SIMPSON

NOW FIRST CHOICE FOR SYSTEM 
INSTALLERS THROUGHOUT 

AUSTRALIA

Rumble a problem of measurement

Compare these technical features: —

• XLR microphone sockets.
• Balanced 

inputs.
• Separate
• Constant

low impedance microphone

bass and treble controls, 
voltage and multi-tap low

impedance outputs.
• Master gain control.
• Self contained or rack mounting

LOW COST

35 watt $177.00

60 watt $220.00

100 watt $266.00

from the BOGEN people

AUDIO TELEX COMMUNICATIONS
PTY.

SYDNEY
54 Alfred St., 
Milsons Pt, 2061 
Tel: 929 9848

LTD.

MELBOURNE
7 Essex Rd.
Mt Waverley 3149
Tel 277 5311

BRISBANE
394 Montague Rd. 
West End, 4101 
Tel: 44 6328

ADELAIDE
Werner Industries, 
Unit 5, 28 Gray St., 
Kilkenny, 5009 
Tel: 268 2801

PERTH
Electro Acoustic Co. 
55 Frobisher St., 
Osborne Park, 6017 
Tel: 444 8688

HOBART
Video & Sound
Services
11-13 Andrew St., 
North Hobart, 7000 
Tel: 34 1180

Ever wonder why we do not quote 
specific figures for rumble when we do 
turntable reviews? The reason Is that 
the rumble of modern belt-drive and 
direct-drive turntables is so low that it is 
difficult, if not impossible, to measure.

Typical records bought over the 
counter may have considerable more 
rumble content than the turntable you 
use to play them, although only the 
dedicated hifi enthusiast may notice it. 
This rumble on records takes several 
forms. The first and perhaps most easily 
identifiable, is recorded rumble, ie, 
rumble appearing on the original 
master tapes.

Recorded rumble such as this may be 
due to a number of sources at the site 
of recording. It may be due to seismic 
disturbance such as traffic noise and 
underground railways. Closer to hand, 
it may be due to noise from elevators or 
other heavy machinery vibration in the 
same building as the studio. Most (but 
not all) studios would be reasonably 
well isolated from these sources of low 
frequency vibration, but they can still 
show up on recordings.

Further down the recording chain, 
the rumble may be induced into the 
record at the master cutting stage. 
Inevitably, quality standards vary from 
company to company, so that some 
recording lathes will have more bearing 
rumble than others.

More rumble is introduced at the 
pressing stage. Called "pressing 
rumble" (what else?) this is inherent in 
the way the vinyl flows into the tightly 
constricted space between the two 
steam'heated platens. The way the 
plastic flows and subsequently cools 
inevitably places a more or less random 
rumble "imprint" on each disc 
pressing.

NEW ZEALAND
Direct Imports, 

PO Box 72 Hastings, 
Tel 8 9184

TRADE ENQUIRIES INVITED

Before readers become concerned at 
the degrading effects of all this rumble, 
let me state that none of these effects is 
audible during normal listening. Where 
it might become audible is during 
critical listening with loudspeakers or 
headphones having an extended bass 
response and with volume levels high. 
Even then the rumble is only likely to

be noticeable during quiet passages.
Now that you have all resolved to 

listen out for this defect, I will tell you 
how to distinguish some of the rumble. 
Recorded rumble present on master 
tapes will not be present during the 
lead-in and lead-out grooves, or 
between tracks. The same can be said 
of tape hiss. Any other rumble present 
in the system is due to the recording 
lathe used to make the master, pressing 
rumble or (horror of horrors) your own 
treasured turntable.

How do you tell if the rumble is 
predominantly due to the turntable? 
Well have a critical listen to a variety of 
records, preferably using good quality 
headphones. This enables you to block 
out extraneous ambient noise, 
assuming the headphones have good 
acoustic isolation. Secondly, 
headphones avoid confusing the issue 
with low frequency acoustic feedback.

Having listened critically to a number 
of records you should find that the 
rumble content varies from record to 
record and even from track to track. 
But if the rumble appears to be 
constant in tenor then perhaps it is 
predominantly due to your turntable.

Before concluding the worst about 
your turntable, it is wise to look further. 
Have a listen to the system with the 
stylus on the record but the platter 
stationary. In all likelihood, this may 
indicate that the supposed rumble is 
coming from the amplifier on the same 
shelf or in the same cabinet 
(transformer vibration). Or perhaps it is 
due to the air pump for your fish-tank, 
the fan for the oil heater or your next- 
door neighbour's air-conditioner.

What a can of worms we have 
°Pened here! At least, if you do find 
that rumble" in your system is 
originating from other sources, you can 
try improving the acoustic isolation of 
your turntable. Some turntables have 
much better acoustic isolation than 
others. But if you think the problems of 
totally eliminating rumble in domestic 
situation are difficult, consider, the 
problems of making accurate 
measurements in the laboratory36 ELECTRONICS Australia, June, 1979



situation.
Even when I have made allowances 

for all these external sources of rumble 
and have achieved a system 
measurement signal-to-noise ratio of 
around 70 to 80dB with respect to a 10 
millivolt signal, there is still a problem. 
Where do you get a source of quiet, 
unmodulated grooves? Test records are 
immediately suspect — they are just as 
prone to rumble as ordinary records, 
although they are probably subject to 
better quality control.

So most test record pressings can be 
regarded with a jaundiced eye, as far as 
rumble testing is concerned — 
although possibly some discs are quite 
good in this respect. We use an acetate 
disc which has been selected for a high 
degree of flatness and cut on a very 
well maintained recording lathe. Is it 
completely free of rumble? To that I 
must answer, "I dunno".

There is no reason to believe that 
even the best recording lathes have 
appreciably less rumble than the best 
turntables. So there is "even less" 
reason to believe that the rumble on 
our acetate disc is at least 10dB less than 
the rumble on one of today's excellent 
turntables. This condition has to be met 
before we can quote a rumble 
measurement which means anything.

Some readers may ask, "Well, why 
not test the turntable using a recording 
blank, with no grooves in it, at all?". 
Alas, that does not work either because 
the stylus typically generates a lot more 
noise of its own when playing a blank 
disc than it does when playing 
unmodulated grooves. We're not too 
sure why this happens, but it does.

So where does that leave us as far as 
quantitative rumble tests are 
concerned? Right up the proverbial 
creek without a paddle (or variations 
on that theme).

All that we can do is to check 
turntable for rumble and see that it 
gives a result which is objectively and 
subjectively low. Then we can state, 
fairly, that rumble is (qualitatively) low. 
And make no mistake, rumble on most 
belt-drive and direct drive turntables is 
very low. But with the current state of 
test equipment available we do not feel 
confident in quoting a quantitative 
result.

Some, if not most, manufacturers 
quote very low figures for their 
turntable rumble (mostly a DIN 
standard measurement). How do they 
measure it? That is an interesting 
question ... ®

THE “ELECTRONICS AUSTRALIA”

LOG BOOK
FOR: RADIO AMATEURS 

DX LISTENERS
CB OPERATORS $2.95

From “Electronics Australia“. 57-59 
Regent St, Sydney OR by mail order from 
PO Box 163, Beaconsfield 2014. Price 
includes postage.

A touch of the button 
converts it to full wave, 
instantly doubling the 
thermal capacity

or heavy 
joints.

printed circuits?
The Duotemp soldering tool
will idle all day on half-wave 
AC without overheating.

• Correct temperature 
for printed circuits.

• Fast heat-up and 
heat recovery.

• Power boost for 
long sequences

DUOTEMP
A new standard in

3mm tip
5mm tip
6.5mm tip

MODEL D30
MODEL D50
MODEL D65

soldering tools — 
by Adcola.

The Duotemp protects 
circuits and components 
at a cost far lower than 
soldering tools with 
automatic temperature 
control.

For electronic feedback 
temperature control please call 
for brochure for 'THERMATIC' 
line voltage, or 'ECT' super 
sensitive and powerful low 
voltage soldering systems.

220
FROM YOUR 

ELECTRONIC PARTS SUPPLIER 
or enquire from 

ADCOLA PRODUCTS
Melbourne 848 3777
Brisbane 44 0131
Hobart 34 2233
A781

Sydney 709 5293
Adelaide 42 6655

Launceston 31 2511
Perth 381 5500

TASMAN ELECTRONICS
12 Victoria Street, Coburg 3058. Phone (03) 354 5062

FOR TOP QUALITY COMPONENTS 
AT ROCK BOTTOM PRICES

Transistors & ICs, resistors, capacitors, transformers, switches, wire 
and cable, diodes, bridges, SCRs, triacs, audio and TV leads, plugs and 
sockets, power supplies & adaptors, stylii, DM Ms, calculators, instru
ment cases and boxes, knobs, heat sinks, fuses, cassettes, batteries, TV 
antennas, musical instruments and accessories, etc, etc.

We are also dealers for "AIWA" quality hi-fi products.
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A splendidpet do/ m/dnee- • • •
Priced at around $350.

The TEAC A-300 is aa su^risingly affordable 3-head cassette deck that really gets down to business when it comes to 
reproduction performance. The reason is an exceptionally stable transport system
With three heads, the requirements for tape-to-head contact, flutter and tape speed stability are critical.

transport ca" result in reduced recording and playback quality—even though the unit may boast 
independent erase, record and playback heads. ’
That s why we put so much effort into making sure that the A-300 transport complements the three-head 
We even went so far as to add a mechanical tension servo in the tape path between the supply reel and 
heads to assure optimum tape-to-head contact from the beginning to end of every reel.
Technically, the result is improved recording efficiency and extended frequency response with 
playback level fluctuation and dropouts virtually eliminated.
To you, it simply means stunning sound quality plus the convenience of real-time monitoring. 
You can even monitor your tapes Dolby-decoded as you record, 
a*1 30° has a double Dolby NR system—four processors instead of the usual two.
And there s a whole list of other features that make recording more convenient and enjoyable, 
fry a TEAC A-300, and find out what 3-head reproduction is really all about.

system perfectly.

INTERSTATEAGENTS ATS S,«eet' ?ou,h Melboume Vic. 3205 Telephone: 699 6000

^*eLK'stieBÄ?Ä^
United Electronics. Launceston, Audio Serviies, Bumie, ACT Kent Hi-Fi, NORFÔLKHSLAND MHtoreUDe|S^

(LEA)3O51
TEACWhere Art and Technology Meet 

'Dolby" is a trademart of Ootby Laboratories



HIFI EQUIPMENT REVIEW

Teac A-300 3-head 
Stereo cassette deck
Following the introduction of the highly successful A-107 cassette 
deck which we reviewed in August 1978. Teac have now introduced 
a 3-head version at what must regarded as a very attractive price. 
As well as having all the features of the A-107, the new A-300 also 
has mic/line mixing.

At first sight, the new Teac A-300 
looks a "dead ringer" for the 2-head A- 
107 machine referred to above. The A- 
300 has exactly the same control layout, 
the same number of knobs and 
switches and the same overall dimen
sions. Only a closer look reveals that 
the type number, A-300, and the con
trol labelling is different.

In fact, apart from the fact that the 
cassette compàrtment lid is labelled 
"Three Head System", there is ab
solutely nothing to indicate that the 
machine actually has three heads. Even 
a glance inside the cassette compart
ment only reveals two heads, leading to 
the exclamation "Hey, where is the 
third head?"

With the cassette compartment lid 
removed for closer examination, no 
third head is suddenly revealed to 
verify the third head claim; the 
machine appears to have a normal 
record-play head just like any other 
conventional stereo cassette deck. 
Hmm . . .

What Teac have actually managed to 
do is to build two separate stereo tape 
heads within the one case, so that the 

result looks just like a normal two-head 
set-up. This avoids having to poke a 
third head into a part of the cassette 
which was never intended for that pur
pose, and means that the same 
transport can be used as on the other 
conventional decks in the range. 
Clever, cunning Teac!

Teac have yet to tell the story of how 
they managed to fit two heads into the 
one case, and perhaps they will not do 
so. But it would be interesting to know 
whether there was any compromise to 
know whether there was any com
promise in performance involved with 
the necessarily different head structure. 
Perhaps we will have to draw our own 
conclusions from the results of our per
formance tests.

As far as the transport is concerned, it 
provides the same functions as in the A- 
107 and related A-100 series models. 
Seven piano levers control the 
mechanism. They work well and only 
require moderate pressure.

The A-300 may be set up initially for 
recording by first depressing the Pause 
button and then pressing the Record 
and Playback levers. There is a trick to 

this, as we found with the A-107: the 
Record lever must first be fully depress
ed and then held down while the 
Playback lever is pressed down. This 
locks the transport into the recording 
mode.

Apart from this wrinkle, the transport 
works very well and is particularly quiet 
at all times. Like most other decks it has 
automatic stop at the end of tape travel 
in all modes, and also features 
"memory" rewind whereby the tape 
can be rewound to a preset "000" on 
the tape counter and then stop. Rewind 
time for a C-60 cassette was about 76 
seconds.

Recording facilities on the A-300 are 
improved compared to those on the A- 
107. Whereas the A-107 gave a choice 
between recording from microphones 
or line inputs, the A-300 enables mixing 
from both these sources for much more 
flexible recording. The microphone 
and line input controls use two concen
tric knobs with both halves (of each 
pair) clutched together for normal 
operation.

The two level meters have easily 
readable calibrations and 
characteristics which appear to be 
similar to those of VU meters. Unfor
tunately, the accuracy of the 
calibrations is none too precise, par
ticularly at the low end of the scale.

We would have preferred to see 
some sort of overload indicators in ad-
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TDK’s Revolutionary New Product —
The HD-01 Head Demagnetizer

Built into a Cassette Shell.

Simply load the HD-01 into any cassette recorder as you would 
a standard audio cassette and depress the ‘play’ button.
The HD-01 Head Demagnetizer was designed by TDK for easy, convenient head demagnetization of 
any cassette deck, insuring crystal-clear, perfect recordings every time.

The TDK HD-01 Head Demagnetizer features:
• A unique cassette format, designed to insure complete compatibility with 

any cassette deck.
• Powerful de-gaussing circuit instantly demagnetizes recorder heads the 

moment the play button is depressed. The above diagram depicts the 
oscillating waveform applied to the recorder heads, removing every trace 
of residual magnetism in only one second!

• A red LED (Light Emitting Diode) built into the HD-01 cassette shell will light 
up the moment your recorder heads have been completely demagnetized.

The TDK HD-01 Head Demagnetizer ends forever the fuss and mystique 
surrounding the demagnetization process and is much easier to use than 
conventional wand-type tools. Anyone can use the HD-01 and get perfect 
results every time.
The TDK HD-01 Head Demagnetizer is completely self-contained, battery 
operated and portable. It can be taken anywhere and stored with your present 
audio cassettes. The TDK HD-01 is ideal for all types of cassette decks 
especially those with heads located in hard to get at places such as:

- recorders with heads positioned in the front of the unit but which point to 
the rear.

- those with pop up' loading mechanisms which can not be detached, thus 
making the heads almost inaccessible.

— cassette decks with heads positioned laterally with respect to cassette 
loading (car decks are good example of this type).

- automate loading machines.

WHY IS DEMAGNETIZING SO IMPORTANT?
TDK, in conjunction with many cassette deck manufacturers, recommend that 
cassette decks be maintained on a regular basis. Cleaning the heads, capstan 
and pinch rollers is one important aspect of that maintenance program. - 
’eriodic demagnetizing, about every thirty hours of use, is the other. Failure to 
do so will cause a build-up residual magnetism on the heads, which can 
seriously affect tape and machine performance in the following critical areas: 

1. The noise level in the low and midrange frequencies is increased by 5 to
7dB, thereby reducing the overall signal-to-noise ratio.

2. Pre-recorded tapes can also be affected with midrange and high frequency 
distortion, as well as attenuation by as much as 2 to 6 dB, virtually 
eliminating any hopes for clear sound reproduction.

The interaction of these factors will not only prevent both the tape deck and 
tape from displaying their true performance capabilities, but will severely limit 
the Dynamic Range properties of both, rendering pure sound reproduction an 
impossibility.
The following comparison data clearly demonstrates the effect of residual 
magnetism on recorder heads in the areas of both Noise Level and Frequency 
Response.

TECHNICAL DATA
Major Components:
T ransistors (8)
Diodes (2)
LED (Light Emitting Diode)

Power Supply - Control Section - Oscillation Section - Head Section

Specifications:
Maximum Magnetic Flux Density
Oscillation Frequency 
Shape

Battery for Power Supply

Schematic Diagram of HD-01

200 Gauss
630 Hz
(External Dimensions)
Conform toJEC Standards
C-13 1.5 volt, Silver Oxide Battery (option)

©TDK
For additional information, direct all inquiries to:

TDK AUSTRALIA PTY LTD
4 Dowling Street, Woolloomooloo, N.S.W. 2011
Telephone: (02) 358-2088. Telex: AA23111
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TEAC A-300

dition to the meters, which are relative
ly slow in their response. There are two 
lamp indicators, one for the recording 
function and the other to show that 
Dolby is in use.

The four bar-shaped pushbuttons on 
the front panel provide the following 
functions: Bias, Equalisation, Dolby 
Noise-reduction and Monitor. The last 
named function allows monitoring of 
the Source being recorded or the signal 
off the tape, via the third (playback) 
head. The output level to the line 
sockets is controlled by a small knob at 
the right hand side of the panel. This 
does not affect the drive level to the 
headphone socket.

Sockets of 6.5mm are provided for 
stereo headphones and two low im
pedance microphones (600 ohms or 
more). The rear panel is bare except for 
the four RCA sockets and accom
panying DIN socket.

Removing the cover of the A-300 
reveals many similarities to, but quite a 
few differences from the A-107 model. 
The compact transport mechanism is 
virtually identical except for extra sets 
of contacts for the Pause function. The 
transport employs a single DC motor 
with tachometric feedback. It drives the 
capstan via a flat belt.

One of the interesting features of the 
A-300 transport is the eject mechanism. 
This controls the speed of opening of 
the cassette compartment lid via a gear 
driven flywheel system. This works 
quietly and well.

While most readers would regard the 
interior of the sample A-300 we reviw- 
ed as being relatively uncluttered and 
tidy, the model which will actually be 
on sale to the Australian public is even 
tidier. The model we reviewed is the 
Teac "general export" model which has 
a crude and rather dangerous PCB and 
slide system for selection of mains 
voltage. The Australian model does not 
have a multi-tap primary winding on 
the transformer, and thus no voltage 
selector.

One point which did cause some 
concern was a couple of loose screws in 
a bracket which retains the meters. We 
did not notice this fault until after the 
photographs were taken. We hope that 
this does not indicate a lack of vigilance 
in Teac quality control. Admittedly our 
review sample was probably a 
demonstration model which has been 
rattled around much of Australia.

One major difference is to be ex
pected between the A-300 under 
review and the A-107 and that concerns 
the main PCB. While the main PCB on 
the A-300 is only slightly larger (wider) 
than the PCB in the A-107 and accom
modates roughly twice as much cir
cuitry, the switching is considerably less 
complicated.

This is because the A-300 uses com

pletely separate circuitry for the recor
ding and replay functions, while most 
conventional two-head machines use 
the same circuitry for both functions. 
This latter approach involves virtually 
turning the record-play amplifier 
inside-out by using a large multi
contact switch to switch bias, equalisa
tion, inputs and outputs. The A-300 
does away with all of that so that its 
recording switch is very small and 
mainly controls the bias and erase os
cillator. So even though the A-300 has 
considerably more circuitry, the 
absence of complicated switching must 
be an aid to reliability. Anyway, its cer
tainly more appealing from an 
engineering point of view.

One feature which we would have 
liked to see in this three-head machine 
is the facility for optimising bias to suit

particular tapes. This is relatively easy to 
provide on this sort of deck. Still, we 
have to acknowledge that the machine 
is very competitively priced.

The instruction manual is written in 
no less than five languages and since 
these are all laid out across each two- 
page spread, it is a little confusing to 
read. But we do approve of the fact that 
the circuit diagram is included in the 
manual.

Bias and equalisation settings for a 
total of 18 different tape types are given 
in a handy chart form at the front of the 
manual. This is another good feature of 
the manual. 

Our tests of the A-300 indicate that
while it is well-designed and has a high
degree of running refinement, its elec
trical performance is not quite up to
the mark of the A-107. Frequency
response with BASF Cr02 tape was

within + 2.5dB from 30Hz to 15kHz, but 
nowhere near as flat when Dolby was 
switched in. With TDK SA tape the fre
quency response was within +3dB 
from 30Hz to 15kHz and although the 
response with Dolby changed, it 
remained within the same limits.

Frequency response above 15kHz is 
heavily attenuated by the inbuilt 19kHz 
filter.

Harmonic distortion was reasonably 
low, the figures at OVU being 1.1% at 
100Hz, 1.5% at 1kHz and 1.5% at 10kHz.

Unweighted signal-to-noise ratio 
without Dolby applied was 48dB. With 
Dolby applied, this figure improved to 
50dB, which does not reflect the in
creased improvement at the high fre
quency end. In fact, most of the noise 
from the A-300 is of a low frequency 
nature which means that subjectively, 
the unit is very quiet.

Wow and flutter checked out at 
around 0.15% according to the DIN 
45507 measurement.

Overall sound quality on playback is

good without Dolby, although some 
tape hiss is noticeable. With Dolby 
applied, the hiss largely disappears 
although the high frequency response 
suffers to a small degree.

In spite of our conclusion that the 
electrical performance of the Teac A- 
300 is not quite up to the mark set by 
the A-107 model we reviewed in 
August 1978, our overall reaction to the 
A-300 is enthusiastic. It is a three-head 
machine offering just about all the 
facilities which most people are likely 
to want, at a very keen price. 
Recommended retail price is $314, in
cluding sales tax.

Further information on the Teac A- 
300 can be obtained from high fideli
ty retailers or from the Australian dis
tributors, Teac Australia Pty Ltd, 165 
Gladstone Street, South Melbourne, 
Victoria. (L.D.S.)
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HIFI EQUIPMENT REVIEWS

Sennheiser HD420 & HD430 dynamic Headphones
The well known range of Sennheiser headphones has recently 
been augmented by the addition of two new models designated as 
HD420 and HD430. Both use the so-called “Open-Aire” approach 
and both are dynamics of 600 ohms nominal impedance, suitable 
for a wide range of applications.

At the lower end of the existing 
Sennheiser range of dynamic 
headphones is the AD400, styled like a 
stethoscope and retailing for $38. At the 
top end is the HD224X, using fully 
enclosed drive units and selling for 
$122.50. The new HD420 is listed at 
$75.50, while the HD430 is listed at $110. 
At that figure, it becomes the most ex
pensive of the open-back types.

Taking first the HD420s, the im
mediate impression is one of excellent 
design and workmanship, resulting in 
phones which look substantial without 
being cumbersome.

The drive units are mounted inside a 
spoked framework moulded from 
matte black plastic. They are faced with 
a cushion of gold, velvet-like material, 
while a further open weave layer oc
cupies the space between the spokes at 
the rear.

Because of this "Open-Aire" con
struction, listening may be less 
"private" that might otherwise be the 
case. However, Sennheiser claim that it 
provides a more natural listening en
vironment, with the sound source be
ing less obviously clamped to the head.

The connecting cables look conven
tional but actually attach to the phones 
by means of small but stout polarised 
plugs. The phones are normally 
supplied with 3m cables having a 
6.3mm stereo jack-plug termination, 
but they are also available with unter
minated cord or with DIN multiplug 
connector. The literature mentions a 
variety of other accessories, such as a 3 
or 6-channel junction box, chain con
nectors for 10 or 30 pairs of phones and 
cables with inbuilt volume/balance 
controls.

Manufacturer's data quotes the 
weight of the phones without cables as 
129g, the frequency response as 18- 
20,000Hz (no dB reference), distortion 
as less than 1.0% (DIN 45500) and sound 
pressure level at 94dB (1mW input at 
1kHz).

The headband has an outer arc of 
spring steel which presses the phones 

inwards against the ears and, being 
hinged, they automatically assume the 
correct angle. Inside the spring steel arc 
is a soft strap which can be slid up or 
down as necessary to support the 
phones at the appropriate level. Once 
adjusted, the phones sit firmly but com
fortably in place.

Observed on a range of program 
material, the sound is clean and well

On the left, the HD420 and, on the right, the HD430 phones.

balanced. While the drivers are not 
sealed against the head, the bass is 
nevertheless firm and subjectively 
equivalent to what one would expect to 
hear from the same material quality 
loudspeakers.

There is a slight tendency to 
emphasise speech sibilants in the range 
around 4kHz, but it is much less ap
parent than with many other phones. 
To many listeners, the effect willmerely 
tend to increase the "presence" of 
both speech and music; overall, they 
should be very easy-to-live-with 
phones.

The more expensive model, HD430, 
is of generally similar construction but 
with the obvious difference that the 
phones carry pads which surround the 
ears, rather than cushions which rest 
directly on them. Sennheiser stress, 
however, that the phones still qualify as 
"Open-Aire" types, because the back is 
open and accessible to normal room 
ambience.

Specifications of the HD430 are 
marginally higher than those of the 
HD420 but we doubt that too many 
would notice any significant difference 
in the subjective sound quality. The 
bass was judged to have a slightly more 
"shut in" sound and the upper middles 
to be slightly more restrained. But, 
again, these are niggling observations 

about a product that would be very 
easy to live with.

At 190g, the HD430 phones are 
heavier and the pads make them look 
larger. But we know from experience 
that some prefer phones to be built this 
way, finding pressure on the skull less 
objectionable than on the pinna. It's 
very much a subjective reaction, which 
we leave with the individual.

For further details: R. H. Cun
ningham Pty Ltd, PO Box 453 
Melbourne 3001. Or PO Box 214, 
Neutral Bay Junction, NSW 2089' 
(W.N.W.)
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Unit (below) 
consists of: 
2 x 78cm side frames, 
4 x 46cm Shelves, 
and a cross brace. 
Complete at only 

$58

NSW: ST. LEONARDS

ACT
VIC
QLD
SA

°—

i

Hi-Fi storage when and 
where you want it 

in real Pine

lì

PLUS
if

Unit (above) consists of: 4 x 128cm sideframes, 
6 x 80cm shelves, 7 x 46cm shelves, and a cross - 
brace. Complete at only $194

Create your own individual storage system. Pine Plus is freestanding 
and comes in two depths, three heights, four lengths. The % thick, 
real timber shelves are adjustable every two inches. Start with a basic 
unit then ... as your needs grow, add corner shelves, tidy boxes, 
drawers and cupboards. Think of the possibilities... under windows — 
around beds, difficult corners or fireplaces.
See how economical the PINE PLUS solid timber system is at these stockists.
Some open weekends, phone first

Freeform Furniture, 174 Pacific Hwy., Ph. 43 1958
Freeform Warehouse, 26 Mitchell Rd., Ph: 699 4897
Mark Eaton’s, 89 Oxford St., Ph: 389 6738 
Whitewood Warehouse, Cohen St., Ph: 51 4474

ALEXANDRIA 
BONDI JUNCTION 
BELCONNEN 
HAMPTON 
HERMIT PARK 
Nth ADELAIDE

Precedence, 421 Hampton St., Ph: 598 7643
Easibild, 120B Charles Towers Rd., Ph: 71 3876
Concept, 24 O’Connell St., Ph: 267 4808

We specialise in direct and economical delivery anywhere in Australia. 
So if you are not within reach of a stockist, contact us for brochures, 
price list and direct delivery.

INVICTUS TRADING CO. P/L.
BOX 521 P.O. LANE COVE 2066. PHONE 428 41 73

ELECTRONICS Australia. June, 1979 43



An electronic 
combination lock
Give your home, flat or office increased security with this space- 
age electronic combination lock. Low in price and easy to build, it 
can be programmed to respond to any desired seven-digit code. 
This means that an intruder or other unauthorised person has only 
one chance in 10,000,000 of finding the correct code!

by RON DE JONG

Here is a new electronic combination 
lock design which we think should 
become very popular. It offers the 
security of more complex designs with 
the simplicity and low cost of simpler 
and less secure circuits. You can fit it 
fairly easily to almost any home, flat or 
office front door, and it can even be 
fitted with multiple input keyboards if 
you wish.

The actual code combination to 
which the lock responds is set by seven 
wire programming links inside the lock 
case — which is separate from the entry 
keyboard, for both convenience and 
security. While not normally accessible, 

The completed unit together with the keypad and the door latch mechanism.

the links can be changed at any time if 
desired, if you suspect that the code has 
become known to any unauthorised 
person. The code may be set to any 
desired combination of seven decimal 
digits — giving a total of 10,000,000 
possibilities to choose from!

In use, the lock is triggered by enter
ing in the code digits via a small
keyboard whose keys are’labelled 0-9.
This provides elegant and fast entry, at
44 ELECTRONICS Australia, June, 1

the same time leaving no indication of 
what the code may be. The lock circuit 
is arranged so that the only way to 
release the door latch is to enter the 
correct code digits in the correct order, 
and with no false digits between them. 
Any false digits will immediately cause 
the circuit to reset, even if some correct 
digits were keyed in.

Like most electronic combination 
locks, the unit is designed to activate an 
electric latch release mechanism of the 
type commonly used in flats and home 
units. This type of latch release can be 
used in conjunction with an ordinary 
key-activated door latch, in place of the 

usual fixed striker plate. If this is done, 
you can gain entry by using either the 
combination lock or the normal key.

You can of course use the combina
tion lock and release mechanism quite 
separately from the normal key- 
operated latch, to provide additional 
security. In this case it would probably 
be used with an "exit latch" door bolt, 
which can otherwise only be opened 
from the inside by a turn unit. Or you 

can use the latter arrangement by itself, 
so that the combination lock provides 
the sole means of gaining entry from 
the outside. The only problem with 
both of these arrangements is that in 
the event of a power failure, it can be 
very difficult to gain entry!

Assuming mains failure is not regard
ed as a problem, you could also use this 
combination lock with two keyboards 
— one on the inside and one on the 
outside of the door. This will give a 
"deadlock" effect, so that even if illegal 
entry is made via a window or other 
means, stolen items cannot be moved 
out by opening the door from the in
side.

The electronic part of the lock uses 
only seven inexpensive CMOS in
tegrated circuits and a transistor, all 
powered from a simple 12V supply. But 
the simplicity of the circuit belies its 
performance.

The easiest way of following circuit 
operation is to divide it into two distinct 
functional parts: the keyboard scanner 
and the code verification circuits.

At the centre of the keyboard 
scanner section is IC6, a 4017 decade 
counter with internally decoded out
puts. This is driven by a clock oscillator 
formed by gates IC4b, IC4c and IC4a, 
and the oscillator is normally free- 
running at about 1kHz.

Each of the ten output lines of the 
counter is connected via the keyboard 
switches to the input of gate IC5b. This 
in turn is used to control the clock os
cillator. As a result if any of the keys is 
pressed, the clock oscillator is disabled 
by IC5b as soon as the corresponding 
output of the counter goes high — 
which will happen within ten 
milliseconds. The counter will thus stop 
with the output line which corresponds 
to the pressed key held in the high 
state.

As well as being used to stop the 
keyboard scanning clock, the output 
from IC5b is also processed by IC5d and



KEYBOARD

Seven low-cost ICs make up the circuit; programming links are added to make up the desired 7-digit code.

IC5c to produce two "key pressed" 
strobe signals for the code verification 
circuitry. The 4.7k/.001uF combination 
between IC5d and IC5c ensures that 
the signal from IC5c is slightly delayed 
with respect to that from IC5d, as this is 
required by the verification circuit.

The main reason for using this 
keyboard scanning circuit is to ensure 
that only one output line goes high, no 
matter how many keys may be pressed 
simultaneously. This is because the 4017 
can only have one of its outputs high at 
any particular time. As a result, it 
becomes impossible to "fool" the code 
verification circuit by pressing all keys 
down at once.

A further advantage of the scanning 
approach is that the .001 uF capacitor 
and 1M resistor at the input of IC5b 
effectively debounce all of the 
keyswitches at once.

When the key which was pressed is

finally released, IC6 does not im
mediately revert to scanning the 
keyboard again: there is a short delay. 
Partly this delay is due to the ,001uF/1M 
combination at the input of IC5b, 
which produces a delay of around 1ms 
before the input of IC5b falls to logic 
low, its output rises to logic high and 
the clock oscillator is allowed to restart.

The remainder of the delay is 
produced because the input of IC6 is 
driven from the output of IC4b in the 
clock oscillator, rather than from the 
more usual point at the output of IC4a. 
As a result when the clock oscillator 
restarts there is a half-cycle delay 
before the input of IC6 receives its first 
positive-going clock transition. Since 
IC6 is triggered only by positive-going 
clock edges, this ensures that the out
put of IC6 remains "frozen" for ap
proximately 1.5ms after the release of 
the keyswitch.

Note that in addition to producing

the "key pressed" strobe signals, IC5d 
and IC5c are also used to generate a 
similar pair of pulses when power is first 
applied to the lock circuit. These pulses 
are generated by the 10k/4.7uF com
bination connected to the second input 
of IC5d, and are used to initialise the 
code verification cir.cuitry.

The code verification section of the 
circuit takes the consecutive outputs 
from the keyboard scarftiing section, as 
a series of keys are pressed, and checks 
if the correct keys have been pressed in 
the programmed sequence. Only if the 
sequence is correct in all respects does 
it finally activate the latch release 
mechanism.

This section of the circuit is again bas
ed on a 4017 decoded decade counter 
device, IC7. In broad terms the circuit 
works by starting with the counter in 
the zero state, and incrementing it by 
one count for every correct digit 
entered in its correct position in the
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TANDY I ELECTRONICS
Sale Priced! CB Radios

Sale Ends 30th June, 1979  -y-—» z

129”

Quality Base Station 
on a Budget

Realistic Navaho^ TRC-441. Loaded 
with features at minimum price! Dual 
ceramic IF filters give you superior 
selectivity and adjacent channel re
jection. Hysteresis-type adjustable 
squelch compensates for fading to 
reduce signal “chopping.” LED modu
lation indicator and digital channel 
readout. S/RF meter. Up-front speaker, 
jacks for external speaker and 
headphone. With plug-in mike, AC
power cord.

Specifications

21-9441

Sensitivity for 10 dB S + N/N: 0 5 microvolt. Adjacent Channel Rejection: 80 
dB Audio Output: 5 watts max. RF Output: 4 watts max. Spurious Radiation' 
Better than -65 dB Frequency Tolerance: Better than 0.002%. Modulation
Capability: 90 to 100%. Power Requirement: 240VAC Size: 12.0x30 0x24 7cm

Low-Cost AM CB with Advanced Features

voiuwe souetx« t/w Chammu

Realistic TRC-420. Compact, yet loaded 
with features for “big radio" perform
ance. Auto-modulation to maximise 
your talk-power. Two ceramic filters 
for superior selectivity and freedom 
from adjacent channel interference 
Features lighted S/RF meter, full-time 
ANL, external speaker jack. With 
mobile mounting bracket, dynamic 
mike with locking plug. DC power 
cables. 21-9420

7995
Regular Retail 
Price 89.95

Specifications
1° N/N: 0 5 microvolts. Adjacent Chanrwl Rejection: 60 

□b at 10 kHz. Audio Power Output: 5 watts maximum. RF Power Output: 4 
wa»smaxirnunn. Power Requirement: 12VDC positive or negative ground. 
04zs. 4. ixid.3xl9.6cm.

AM/SSB Base — Goes Mobile Too!

•Auto-Modu/af/on control
•LED Channel readout
•ANL

44995
Realistic TRC-458. Put your signal across with far more 
power than the best AM radios. PLL circuitry for rock
stable performance on all 18 AM and 36 upper/lower side
band channels. Includes jacks for mobile PA and remote 
CB speakers, front panel 14” headphone jack, RF gain 
control and S/RF meter. Adjustable mounting bracket AC 
and DC power cords. 21-9458

AM/SSB CB Transceiver Budget Priced! 
Noise Blanker and RF Gain Control

TRC-448. Includes many fine features like PLL circuitry 
clarifier for fine tuning SSB reception, dual IF’s and a 
crystal/ceramic filter for sperb selectivity. Noise blanker 
cuts impulse interference and an automatic modulation 

1°?% “talk P°wer” without a power 
m.lke.! Mobile bracket. Push-to-talk mike, DC power cord 
with inline fuse. K

Available at all Tandy Stores and participating Authorised Sales Centres
ELECTRONICS Australia, June, 197946



Inside the completed electronic combination lock. Programming links have been 
added here to give a 0123456 demonstration code.

PARTS LIST
1 Instrument case, 184 x 70 x 160mm
1 Power transformer, 9V at 1A; 

A&R type 2155, PF2155, M-2155 
or similar.

1 PC board, 114 x 130mm, coded 
79CL7

1 Pack of 11 keyswitches (see text)
1 PC board, 89 x 91mm, coded 

79KB7
1 Mains cord and plug
1 Length of 6-pair telephone cable
1 Length of 2-wire cable, light 

figure-8 type 
Grommets, cable clamps, ter
mination block, etc.

SEMICONDUCTORS
4 4011 CMOS integrated circuits
2 4017 CMOS integrated circuits
1 4068 CMOS integrated circuit
1 BD263 Darlington transistor
5 1N4001 power diodes or similar

CAPACITORS
1 47pF ceramic or polystyrene
2 ,001uF polyester
1 ,047uF polyester
1 0.47uF 25VW tantalum
1 2.2uF 25VW electrolytic PC-type
1 4.7uF 25VW electrolytic PC-type 

type
1 1000uF 16VW PC-type electrolytic

sequence. Any incorrect digit or cor
rect digit in the wrong position im
mediately causes the counter to be 
reset to zero again. Only if all seven 
digits have been keyed in correctly 
does the counter reach the count of 7, 
and cause the latch release to be ac
tivated.

In greater detail, note that each of 
the outputs 01-07 of the counter is 
taken to one input of a series of 2-input 
NAND gates, IC1a — IC2c. The other 
input of each gate is connected to one 
of the seven programming links, and 
thence to one of the 10 output lines 
from the keyboard scanning section. 
The outputs of the 2-input gates are 
taken in turn to seven of the inputs of 
IC3, an 8-input NAND gate. The output 
of IC3 is taken via IC2d, connected as a 
negative-input OR gate, to the reset in
put of the counter.

The second input of IC2d is con
nected to the output of IC5a via a 
100k/2.2uF delay circuit, which per
forms two functions. One function is to 
hold the second input of IC2d low 
when power is first applied to the cir
cuit, forcing the output of IC2d high 
and ensuring that IC7 powers up in the 
reset-to-zero state. The second func
tion will be made evident shortly.

Of the two "key pressed" strobe 
signals generated by the keyboard 
scanning circuit, the undelayed signal 
from IC5d is taken to the eighth input 
of IC3. The delayed signal from IC5c is 
taken to the clock input of IC7, the 
verification counter.

Although IC7 is reset to zero when
power is first applied to the circuit, this
is not the verification circuit's normal

We estimate that the current cost 
of parts for this project is ap
proximately

$35.00
This includes sales tax, but does 
not include the cost of the elec
tric latch release mechanism re
quired.

RESISTORS
All half-watt 5%: 2 x 1k, 1 x 4.7k, 3 x 
10k, 1 x 100k, 2 x 1M

Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used tn the prototype. Components 
with higher ratings may generally be 
used, providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases, provided that the ratings are 
not exceeded.

"quiescent" condition — which is with 
IC7 set to the count of 1. It moves into 
this state as soon as any key is pressed 
(it doesn't matter which key).

This happens in the following 
manner. With IC7 reset to zero, none of 
the gates ICIa — IC2c are enabled 
because outputs 01-08 of the counter 
are all at logic low. Regardless of the 
key pressed, then, all of the outputs of 
these gates will remain at logic high. As 
a result the undelayed "key pressed" 
pulse from IC5d will be able to progress 
through IC3 and then IC2d, and force 
IC7 back to the reset-to-zero state (in 
case it was not already in that state). 
However shortly afterward the delayed 
pulse from IC5c will be fed to the clock 
input of IC7, incrementing it to the 
count-of-1 state.

It is in the latter state that IC7 
becomes capable of responding to the 
correct sequence of input digits as 
programmed by the wire links.

When the circuit is awaiting the first 
digit in the sequence, IC7 has a high 
logic level at output 01 (pin 2). This 
enables gate Ida. If the correct key is 
then pressed, corresponding to the 
keyboard line connected to Ida's in
put via link 1, this gate will therefore 
produce a logic low at its output.

As a result of this, gate IC3 will be dis
abled and the "keypressed" signal from 
IC5d will not be able to pass through to 
reset IC7. When the delayed signal 
from IC5d arrives at the clock input of 
IC7 it will therefore be able to incre
ment the counter to its next count, with 
output 02 high ready for the next digit.

Tne thing to note is that the un
delayed "key pressed" pulse from IC5d 
is only prevented from resetting IC7 if 
the correct digit key has been pressed, 
to enable the currentlyactivetwo-input 
gate and disable IC3. Pressing any other 
key will not cause IC3 to be disabled, 
and the counter will be reset to zero 
and then incremented back to 1 again.
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Centronics. Simply better.
Y>u won’t find abetter family of printers for the price.

It’s that simple.
Now, the features that make our model 700 the best, lowest- 

priced serial printer are available in a family of eleven models: 
uncomplicated modular construction; the reliability of fewer moving 
Darts; high parts commonality; and low price. All of which means a 
ower cost of ownership.

The new 700 family covers a full range of serial printer require
ments: 80- and 132-column format; 60 to 180 cps speed range; 
bi-directional and logic-seeking operations; and 110-1200 baud KSR 
and RO teleprinters.

Like all Centronics printers, the 700 family is better because we 
back them with a wide choice of customizing options and accessories.

Centronics financial stability and dependability is proven with 
over 95,000 world wide installations and is backed with support, 
sales and service in New Zealand and Australia-wide. Simplicity of 
design, full range capabilities, and better back-up make our 700 
series printers simply better.

Melbourne: 03-267 4388 Sydney: 02-9223100 Brisbane: 
07-364799 Adelaide: 08-272 3588 Canberra: 062-806573 Perth: 
09-3215855 Auckland NZ: 09-778543 Wellington NZ: 09-850221.

SIGMA DATA
UM WAI PWOOU ISOIVISI()\
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Combination lock

Exactly the same thing happens for 
each of the succeeding digits. Once the 
counter has reached the count of 2, for 
example, the only key that can make it 
progress to the count of 3 is the key 
which causes gate IC1b to produce a 
low output and disable IC3. Any other 
key allows IC3 to pass the reset pulse, 
so that IC7 is forced back to the count 
of 1 again. And so on.

So that only the correct sequence of 
digits keyed in without a false digit 
between them will cause IC7 to count 
up to the count of 8. Any false digit any 
where in the sequence will force IC7 
right back to "first base".

Note that in the foregoing explana
tion, we have talked about the "key 
pressed" pulses from IC5d and IC5c as 
if they were narrow pulses. In fact they 
are quite long, lasting as long as a key is 
held depressed. However the essential 
thing is that the clock signal from IC5c 
triggers IC7 on its positive-going tran
sitions, which occur about 5 
microseconds after the reset signal 
from IC5d falls to the inactive level — 
just after the key is released.

What this means is that when a key is 
pressed, IC7 will either be immediately 
reset to zero if the wrong key is press
ed, or will remain at its current count if 
the correct key is pressed. Then when 
the key is released, the counter will in
crement — to either the count of 1 or 
the next apppropriate count,as the case 
may be.

Assuming the correct sequence of 
digits has been keyed in, counter IC7 
finally reaches the count of 8 and its 
output 08 goes high. As gate IC5a is 
connected to this output as an inverter, 
its output accordingly goes low. This 
does two things, the first of which is to 
activate the latch release mechanism 
via gate IC4d (also wired as an inverter) 
and the BD263 Darlington transistor.

The second thing that happens is that 
the low at the output of IC5a is fed to 
the second input of IC2d, via the 
100k/2.2uF delay circuit. As a result the 
second input of IC2d goes low after ap
proximately 150 milliseconds, resetting 
IC7 to its zero state once again and 
deactivating the latch release 
mechanism.

Note that since IC7 is again reset to 
the zero state, it must be forced into its 
count-of-one state before it can accept 
the correct code sequence again. As 
when power is first applied, then, you 
have to key in a "dummy" digit before 
you key in the correct code. This is real
ly no trouble, and if anything will make 
it harder for an intruder to find the cor
rect combination.

The latch release or "electric strike"
mechanism we have used with the lock
is designed for pulsed operation, and
thus operated quite happily from the

Use this overlay diagram in conjunction with the circuit to assemble your unit. 
Don't forget to add programming links to make up the 7-digit code you require.

Here is an actual size reproduction of the main PC pattern.
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3 HOURS VCR VIEWING

3 hours continuous recording/playback. 1-2- 
3 operation simplicity. Video head and 
azimuth recording system: key to perfect pic
ture reproduction. The ingenious yet simple 

M loading system, low 35 watts power 
consumption.
Units available — Sony, Philips, National, etc.

VIDEO TECHNICS
THE CAROUSEL CENTER. SHOP 17 & 18. 530 OXFORD ST. BONDI JUNCTION.
PO BOX 50. BONDI ROAD, BONDI 2026. NSW 2022 TEL 387 2555
3RD FLOOR. EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE 
BRISBANE 4064. PH 36 1257

VIDEO EQUIPMENT —
Sony, Akai and JVC Colour and BW Por
topacks We have several BW Portopacks trad
ed on colour sets Also agents for JVC. 
National. Sony and Nec Umatic equipment All 
formats and brands colour and BW recorders, 
editors, generators and blank video tapes 
available. New and used equipment. Trade and 
terms
Specials Also transfers from Super 8 film to 
video tape

FRANCHISEES REQUIRED FOR S.A., W A.. VICTORIA AND TASMANIA

318 Huntingdale Road, Huntingdale, Vic

1st BIRTHDAY SALE

KW
LEDs 
ISc

ELECTRON 
.Sc each g

We have in stock semi-conductors at low prices.
Speaker cable — 'A price $8.00 per 100 metres.
Multimeters. Capacitors, Resistors, Transformers, Audio

Instrument Cases.

PLUS MANY MORE
Send 45c for price list “

MAIL ORDER ENQUIRIES WELCOME

< 80c

bonhcord
welcome here

VIDEO MOVIES 
FULL LENGTH FEATURES - 
MANY TITLES AVAILABLE 

AUSTRALIA WIDE

B W 1 2' 
RECEIVER/MONITOR
Ideal for computer VDU. 
Can be switched over as 
TV receiver, can also be used 
on CCTV — $159.00
Will accept composite video signal.

SPECIAL CLOCK TIMERS
Can be set to switch equipment up to 4 days 
ahead.
- -------„—, — . 

Starting time 
accurate to a second

$195 + pp

SUPPLIES
Telephone: 543 4826 

3166 Cnr. Hume Street

J 4I48Z> WATT^
DIODE RESISTOR^ 

5c eachÁ

MJ 3055 BC 547 
I9c

W

Accessories, Valves,

Combination lock

150ms pulse delivered by the circuit. 
The pulse of current triggers an internal 
release mechanism, which allows the 
door to be opened at any time 
afterwards — there's no need to hurry. 
The release resets as soon as it springs 
back into place when the door is open
ed.

Made in Spain by Golmar S.A., the 
mechanism is designated type CV-24 
and is rated to draw about 1A from a 
nominal 12V DC supply. It is imported 
by Habitech Pty Ltd, of 14 Northcote 
Street, St. Leonards, NSW 2065, who sell 
directly to the public, but you can also 
buy it from their interstate distributors 
or from sepecialist locksmiths. The 
recommended retail price is $37.00.

In Sydney you can buy them from 
North Shore Locksmiths of 75 
Willoughby Road, Crows Nest 2065, or 
from Independent Locksmiths of 92 
George Street, Parramatta 2150. In 
Melbourne they are available from 
Style Finnish (Security) Pty Ltd, Fac
tory 5, 42 New Street, Ringwood 3134 
(PO Box 80), and in Perth from Style 
Finnish (WA) Pty Ltd, 398 Rokeby Road, 
Subiaco 6008. In Brisbane the dis- 

i tributors are Vacumatic Distributors Pty 
, Ltd, 36 Gladys Street, Stones Corner 
( 4120.
I As normally supplied the CV-24 

mechanism is intended to replace a 
mortise-type strike plate, mating with a 
mortise-type spring return latch. A 

• surface-mounting adapter plate is 
available if required, for an additional

I $3.00. Habitech also have available a 
I version of th CV-24 which will operate 

with combination bevel-bolt latches 
and double-throw deadlocks, such as 
the Cisa type 52111 unit which they are 
also able to supply.

One thing you should bear in mind is 
that latch release mechanisms like the 
CV-24 will not work with some types of 
deadlock and deadlatch and may need 
modification to work properly with 
other types. We suggest that you seek 
advice from the suppliers listed or from 
your local locksmith, before commit
ting yourself.

A somewhat more rugged, heavy- 
duty electric strike mechanism is also 
made locally by DK Security. Known as 
the DKS unit, it is available from North 
Shore locksmiths in Sydney. However 
this unit is designed for "continuous" 
rather than pulsed operation — that is, 
it will only release the latch while 
power is applied. It is also rather mory 
expensive than the price of the Golmar 
unit.

To use the DKS unit with our lock 
design, you will need to modify the cir
cuit so that it energises the release for 
considerably longer than the 150ms 
provided for a pulsed release. You can 
do this by increasing the values of the
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Actual size reproduction of the keyboard artwork.

RC delay components between IC5a 
and IC2d. If you increae the resistor 
from 100k to 1M and replace the 
capacitor with a 22uF/25VW solid tan
talum, the release will be energised for 
about 12 seconds — which should be 
adequate.

This modification should also allow 
the lock circuit to be used with other 
"continuous" type release 
mechanisms. For example there is a 
Golmar release of this type, the CV-14, 
which is otherwise similar to the CV-24 
unit. You could use the CV-14 unit 
with our lock, if you wish, by making 
the same modification.

As mentioned before, the code com
bination to which the lock responds 
can be programmed as you wish, to any 
combination of seven digits. Each digit 
is set simply by connecting the ap
propriate 2-input gate to the cor
responding output line from the 
keyboard scanning circuit. 

Don't make the code too simple —
like 1234567 — or it is likely to be guess
ed too easily. Similarly it might not be a
good idea to make it too complex, or it
might be too hard to remember! A
familar telephone number might be

worth using, although it might not be 
wise to use your own — a burglar might 
well have the foresight to look up your 
name and number! Another idea might 
be to use your birthdate, or some other 
significant figure.

If you don't really want the full 
protection of a seven-digit code, you 
can shorten the required code se
quence simply by connecting the input 
of IC5a to one of the earlier outputs of 
IC7, rather than to 08. Hence by con
necting it to 06 you will need only a 5- 
digit code, and so on.

We have designed a PC board to ac
commodate virtually all of the com
bination lock circuitry, and make con
struction easy. The only components 
which don't fit on the PCB are the 
power transformer, which is too bulky, 
and the keyboard and latch release 
mechanism which are in any case best 
separated from the main unit.

The PCB measures 114 x 130mm, and 
is coded 79CL7. The pattern is 
reproduced actual size in this article, 
for those who may wish to trace it or 
copy it photographically. Alternatively, 
transparencies will be available from 
the Information Service, and you

combination lock
A close-up view of the keyboard. The 
"CLR" key is a dummy.

should also be able to buy finished 
boards shortly from the usual suppliers.

Wiring up the unit should be fairly 
straightforward using the PCB overlay 
diagram and the photographs as a 
guide. We suggest that you leave the 
ICs until last when wiring up the unit, 
however, as they are CMOS devices 
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Combination lock

and can be damaged by excess static 
charge.

As you can see the PCB provides a 
matrix of holes near one corner for 
convenient setting of the combination 
code. The seven gate inputs for the 
verification circuit are along the side of 
the matrix, and all you have to do is fit a 
wire link from each one to any of the 10 
digit lines available in a staggered row 
along from it. The entry keyboard or 
keyboards also connect to a row of 
holes at the end of the matrix area.

We suggest you connect the entry 
keyboard to the main lock unit via a 
length of 12-conductor ("6-pair") 
telephone cable, which is available 
from many parts stockists. This cable is 
round, and can be easily run through 
holes in walls, skirting boards and 
architraves. An alternative would be flat 
"rainbow" cable. The circuit will work 
reliably with up to about 5 metres of 
cable between the keyboard and the 
main lock unit, which should be ade
quate for most applications.

The entry keyboard should be 
mounted conveniently adjacent to the 
outside of the door to which the 
release mechanism is fitted. If the door 
is on an external entrance, the 
keyboard should be suitably protected 
from the weather as most switches are 
not fully waterproof.

For the keyboard itself we used a set 
of keyswitches which were kindly 
supplied by Pre-Pak Electronics, of 718 
Parramatta Road, Croydon, NSW. There 
are eleven switches in the set, and they 
come with integral numbered keytops. 
The eleventh key is labelled "CLR". The 
set is available from Pre-Pak for $5.50, 
plus postage if applicable.

We have designed a small PCB to 
mount these switches. It measures 89 x 
91mm, and is coded 79KB7. As you can 
see from the photographs it provides 
for the CLR switch as well as the ten 
numbered switches, even though the 
CLR switch is not connected into cir
cuit. The idea behind this is that the 
CLR key becomes a dummy, to provide 
further potential confusion to an un
authorised person trying to gain entry.

As an alternative to the keyswitches 
we have used, you could use ten stan
dard miniature pushbuttons and 
perhaps mount them in a small diecast 
metal box. The choice of keyboard and 
how you mount it near the door is up to 
you.

Don't forget that as well as the cable 
between the lock unit and the 
keyboard you also need to run a 2-wire 
cable to the latch release mechanism. 
However this can be light-duty figure-8 
cable of the type used for hifi speaker 
connections, so it should pose few 
problems.

The lock circuit PCB and power
52

Close-up view of the Colmar CV-24 door-latch mechanism.

transformer are housed in a small inex
pensive instrument case. The case we 
used came from Dick Smith Electronics, 
and measures 184 x 70 x 160mm. It is 
listed under the number H-2744 in the 
DSE catalog.

We mounted the PCB on "Richco" 
moulded nylon supports, which are 
available from most parts stockists. The 
transformer was at the rear of the PCB, 
with the power, keyboard and latch 
release cables entering via grommeted 
holes. Needless to say the mains cable 
should be properly clamped after en
try, with the active and neutral taken to 
a connector strip and the earth lead 
soldered to a lug bolted to the case.

When the keyboard cable and 
programming links are wired to the 
PCB along with the power supply parts 
and other passive components, the ICs 
can be added to complete the job. 
Remember to take the usual 
precautions when dealing with CMOS 
devices: use a small soldering iron, 
preferably of the low voltage separate
element type, and use a cliplead to 
connect the tip and barrel of the iron to 
the "earthy" copper track on the PCB.

When soldering in each IC it is a 
good idea to solder the two supply pins 

first, so that the internal protection 
diodes can function as soon as possible. 
With the 16-pin devices these are pins 8 
and 16; for the 14-pin devices they are 
pins 7 and 14.

When you have finished wiring up 
the electronic lock we suggest that you 
check over all PCB connections, etc 
before turning on the power for the 
first time. Similarly it is a good idea to 
make sure all of the polarity or 
orientation-conscious components are 
mounted the correct way around on 
the PCB.

If all is well, it should be possible to 
turn on, key in a dummy digit and then 
the code combination you have 
programmed into the links, and hear 
the release mechanism operate.

A final point. Although we have 
described the electronic combination 
lock with a simple mains-type power 
supply, it would obviously be possible 
to power it from a 12V battery supply if 
required. This means that you could 
use it for a car, boat or other applica
tion away from the mains. It also means 
that you could use a battery back-up 
system, to allow the lock to operate in 
case of power failure. We leave these 
optional eleborations up to you. ®

Actual size reproduction of the keyboard PC pattern. 
ELECTRONICS Australia, June, 1979



FOR THE PAST 20 YEARS WE HAVE CATERED 
FOR TOMORROW’S ELECTRONICS ENGINEERS. 

ALL ELECTRONIC COMPONENTS
formerly - —•K E.D. & E. (SALES) PTY LTD K

1  —- 1
S s
NOW at last we have received stocks of Negative Photo Resist “coated copper” 
on fibreglass board.
No pre or post baking required. Just place negative in contact, add UV light, develop 
and etch a beautiful PCB. All your own work. All chemicals available.

How it works:

Fibreglass board

UV Light
- Glass’ Negative* Resist coatingCopper layer

UV light passes through the clear areas of the negative and sensitises the Resist. Black areas on the negative prevent 
the UV light from reaching the Resist. During development the unsensitised areas of Resist are removed, leaving the 
acid resistant sensitised Image.
1mm thick positive working black aluminum material also available.
Ideal for front panels, excution plates, etc. Achieve a truly professional finish.

WE ARE THE SOLE VICTORIAN AGENTS FOR THIS FABULOUS PRODUCT 
WHOLESALE AND TRADE ENQUIRIES WELCOME

You asked for it — here it is!
Fantastic new inverter from E.A.

Ideally suited for remote locations, outback areas, boats, yachts, vehicles, etc, where regular AC power supply is 
unavailable or unreliable.
EA 12-230V inverter kitset (See EA Feb ’79)
Input 12V DC, Output 230V at 50Hz 300VA — $195.50 inc. tax.

YOU NAME IT — WE’VE PROBABLY GOT IT!
WE HAVE ... one of the biggest ranges of kits, parts & P.C.B.’s in Australia.
WE HAVE ... over 300 different types of I.C.’s.
WE HAVE ... over 250 different types of transistors.

ONLY “RECOGNISED BRANDS” STOCKED
TOP QUALITY & LOW PRICES

SPECIAL SERVICE FOR SCHOOLS — EVERYTHING THE YOUNG ELECTRONIC STUDENT WOULD NEED 

INQUIRE ABOUT OUR MAIL ORDER SERVICE

WE STOCK A COMPREHENSIVE RANGE OF TOP QUALITY P.C.B.’s FOR E.A. & E.T.I. PROJECTS (For full list refer to E.A. 
November 1978)

FOR FULL LIST OF KIT SETS REFER TO E.A. JANUARY 1979

ALL ELECTRONIC COMPONENTS
TELEPHONE

662-3506

THE FAMILY BUSINESS
118 LONSDALE STREET, MELBOURNE 3000

TELEPHONE
662-3506
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Designing voltage 
reference circuits
It is often necessary in electronic circuit design to provide a stable 
voltage source for reference purposes. In this short article the 
author describes low cost ways of providing such a voltage 
reference.

by STEPHEN DOLDING
26 Rickard St, Merrylands NSW 2160

The need frequently arises in elec
tronic circuits for the provision of a 
stable voltage source for reference by 
comparators, level detectors, current 
and voltage regulators and so on. In 
many cases the prime requirement in 
the case of the reference voltage is not 
so much its absolute precision, but 
rather its stability with respect to supply 
voltage and ambient temperature 
variations. It is normal practice to con
nect only a small and fixed load to such 
a reference supply, so that unlike 
voltage regulator circuits load regula
tion is not a problem.

The simplest approach to providing 
sucha referenceis to use a zener diode. 
This is connected in shunt mode, in vir
tually the same manner as used for a

IR = IZ + ILR UNREGULATED  VAX-- ♦- .----- ,SUPPLY VOLTAGE I *
“j ® 7 4 l'L

FIG. 1 4- J- -i-
Simple zener diode voltage reference. 

Graph showing how zener diode 
voltage drop remains substantially con
stant at Vz for a large range in current 
Iz.

simple regulator (Fig. 1). The zener is 
operated in its "reverse breakdown" 
mode, where its terminal voltage 
remains substantially constant over a 
wide range of current. This is illustrated 
by the graph in Fig. 2, where you can 
see that in the breakdown region the 
diode's voltage drop remains substan
tially constant at Vz for a significant 
range in current Iz.

The equation used to calculate the 
circuit values for Fig. 1 is:
R = (Vs - Vz)/(lz + II)

As an example let us say Vs is 12V and 
the zener voltage is to be 6.2V, with a 
load current II of 0.8mA. Most low 
power zener diodes have their nominal 
terminal volage specified at a current of

R vs- XXV-

A 6.3V zener, a voltage divider, and a 741 op amp make up this +5V reference.

5mA, so we can set Iz at this value. 
Hence

R = (12-6.2)/5.8 x 10-3
= 1k

If the zener diode current is reduced 
much below 5mA, the diode voltage 
will drop as the device operating point 
approaches the "knee" of its 
characteristic. On the other hand if the 
zener current is increased the diode 
voltage increases (as does its power dis
sipation). The voltage increase is due to 
the finite slope of its characteristic in 

the breakdown region (see Fig. 2).
Obviously the steeper the slope of 

the characteristic, or the lower its 
"slope resistance", the more stable will 
be the zener voltage with variations in 
unregulated supply voltage.

Low power zener diodes are readily 
available in a range of voltages in 
preferred value steps from 2.7 volts to 
75 volts or more, usually with 
tolerances of +5%. However, on closer 
observation it is seen from data on 
these devices that the zener diode with 
the lowest slope resistance in any par
ticular production series occurs at 
about 6.2 volts. Hence for best results a 
6.2 volt zener should be used where 
possible. If a lower reference voltage is 
required a potential divider may be us

ed, preferably using metal film or metal 
glaze resistors for stabilily. Such a cir
cuit is shown in Fig. 3. As you can see an 
op-amp is used as a buffer, to prevent 
load current from disturbing the 
divider ratio.

If a reference voltage higher than 
6.2V is required, the circuit shown in 
Fig. 4 may be used. The DC gain of the 
amplifier is set by the ratio of two 
resistors:

Gain = (1 + R1/R2).
Because the most readily available 

zener diodes have a tolerance around
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R VS- Wr VREF 10.1VVZ = 3.9V (-2mV/*C)fjB ■

Fig. 4: obtaining a reference voltage 
higher than the zener voltage. Fig. 5: 
using a preset pot to trim output 
voltage. Figs. 6 & 7: temperature 
compensated zener reference cir
cuits.

VZ = 6.2V (+2mV/*C)
FIG. 7

+ 5% it is a good idea to include a 
preset potentiometer to trim the out
put voltage to the required level. If the 
wiper of the potentiometer is con
nected to an operational amplifier, as 
shown in Fig. 5,then any variations in 
load resistance will have no affect on 
the reference voltage (within the out
put capability of thé op-amp).

On further investigation ot the data 
sheets for zener diodes, it is also found 
that the ambient temperature has a 
marked effect on the zener voltage of 
any particular diode. The figure quoted 
is usually the temperature coefficient in 
mV/"C temperature change.

The lowest temperature coefficients 
are for zener diodes in the range 5.1 to 
5.6 volts, the typical figures being 
-1mV/°C for 5.1 V, +0.5 mV/°C for 5.6V 
and + 2 mV/°C for 6.2V.

If the unregulated supply voltage 
variations and load variations are not 
severe then a single 5.1V or 5.6V zener 
may be used, giving a reference voltage 
only changing by 1% for a temperature 
change of 50°C. Generally this is ade
quate for most purposes.

If better temperature stability is re
quired a good trick is to use an ordinary 
forward-biased silicon diode in series 
with a 6.2V zener diode (Fig. 6). This 
makes use of the fact that the for
ward voltage temperature coefficient 
of a silicon diode is approximately 
-2mV/°C. The temperature coefficient 
of the silicon diode and the zener 
diode cancel out or compensate each 
other, giving a reference voltage with a

temperature coefficient very close to 
zero. Alternatively two zeners may be 
used in series, with equal and opposite 
temperature coefficients as in Fig. 7.

This gives a much better perfor
mance than a standard 10V zener, 
which has a temperature coefficient of 
about + 7 mV/°C. In both Fig. 6 and 
Fig. 7 the two diodes should be 
mounted close together so that they 
are at substantially the same 
temperature.

Several monolitic precision voltage 
reference ICs are available with typical 
output voltage temperature coef
ficients of less than 0.01% /°C change.

These references also usually have a 
very high degree of precision of the 
output voltage; however, they usually 
cost several dollars each. If precision is 
of secondary importance, and stability 
is the main criterion, and if the load is 
constant, then another approach is to 
use one of the wide range of readily 
available 3 terminal monolithic voltage 
regulators, e.g. 7805, 7812, 7815, LM 340, 
LM 320 etc.

If these regulators are used with a 
constant and low load of about 10- 
20mA, then they will also have a 
temperature coefficient of about 0.01% 
/°C, while the output voltage variation 
is about 0.25% of any variation of the 
unstabilised input voltage. This 
represents a very cost effective 
alternative. No heat sinks are needed in 
this mode of operation, and a wide 
range of voltages from 5V to 24V is ob
tainable. ®
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A Playmaster Amplifier 
for flats and home units
Second article gives the construction details

Last month we introduced our new Playmaster Twin Ten stereo 
amplifier, explaining the basic design concept and discussing the 
circuit details of the input and control stages. In this issue, we cover 
the power stages and present the remainder of the constructional 
information.

by RON De JONG

The configuration of the output stage 
is well established for amplifiers of 
modest power and uses no more com
ponents than is necessary for good 
design.

The output transistors TIP31 and 
TIP32 are arranged in complementary 
symmetry. They are driven by a class-A 
stage composed primarily of a BD140 
transistor and four 180-ohm resistors in 
series-parallel as its collector load cir
cuit.

The particular transistors in each 
channel — driver and output pair — are 
of flat plastic pack construction, intend
ed for direct attachment to a heat sink. 
We mounted them underneath the PC 
board in such a way that they could be 
bolted directly to the chassis base. Ac
cordingly, the transistor leads are bent 
upwards and soldered to the track side 
of the board.

The arrangement is simple and 
economical and has the advantage that 
the PC board can be removed from the 
56

chassis without having to unsolder the 
power transistors — an important con
sideration should access for servicing 
be required.

Comparison with the output stage of 
the Twin 40 shows that, whereas a con
stant current load was used for the 
driver in the Twin 40, a bootstrapped 
arrangement is employed here. 
Besides using one less transistor, in line 
with the basic philosphy of this 
amplifier, the available supply voltage is 
utilised to better advantage.

The role of the 220uF boostrapping 
capacitor deserves special mention.

Under quiescent conditions, the 
minus side of the capacitor is at chassis 
potential, while the plus side is at about 
+ 10V DC. The value of the capacitor is 
such that it tends to maintain this 
charge, even under full signal con
ditions.

During one half of the output cycle, 
the output stage emitters will fall from 
an approximate 20V (quiescent) 

towards OV, thereby cycling the 
voltage at the loudspeaker output ter
minal from OV towards -20V. At the 
same time, the bootstrapping capaci
tor will cycle the junction of the 180- 
ohm resistors from +10V towards -10V, 
thereby extending the effective supply 
to the driver and augmenting the 
available voltage drive to the TIP32.

If the output transistors were to 
operate from a true zero ambient 
current condition, "switching" or 
"crossover" distortion would assume 
major proportions. In practice, it is nor- 
maly to arrange the bias so that both 
output transistors draw a small amount 
of current under no-signal conditions. 
With drive, and on the respective half
cycles, one transistor is driven towards 
saturation, while the other passes into 
full cut-off.

To be pedantic, one should really 
describe the condition as "class AB".

Estimated cost
We estimate that the current cost 
of parts for this project is 

approximately

$85
This includes sales tax.
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Not surprisingly, crossover distortion 
tends to fall as the quiescent current is 
increased — but at a price: higher 
average dissipation in both the output 
transistors and the power supply. The 
designer must therefore aim for a value 
of quiescent current which represents 
an acceptable trade-off between distor
tion and power dissipation.

In a complementary configuration, as 
here, the two output transistors take 
their signal drive from a common 
source but, to meet the foregoing bias 
requirement, each base must be 
referenced to a DC potential slightly 
positive or negative with respect to the 
common emitter potential. This means 
that they must be separated by a 
resistor or network such that each can 
assume its own required bias.

A purely resistive network is seldom 
favoured because the critical bias 
voltage may vary with supply. Again, it 
offers no easy way of countering possi
ble "runaway” if high ambient 
temperature causes the output tran
sistors to draw more current than they 
should.

It is for this reason that such bias 
networks often include one or more 
diodes between the two bases: Not 
only do diodes afford a measure of 
regulation but, in reacting to high am
bient temperature, they can reduce 
bias and counter possible output stage 
runaway.

In the Twin Ten, we have taken the 
further step of bridging the bases of the 
output pair with a transistor (Q10), ex
actly as in the two earlier amplifiers. In 
this configuration the biasing transistor 
is often referred to as an "amplified 
diode" but we prefer the term "Vbe 
multiplier" as being rather more 
descriptive of its role.

The transistor configuration has the 
merits of the diodes mentioned earlier 
but, in addition, the collector/emitter 
voltage drop can be varied by means of 
the 100-ohm pot in the base circuit. 
This, of course, represents the voltage 
between the bases of the output pair, 
so that the 100-ohm preset pot provides 
a ready means of setting the quiescent 
current.

Ahead of the class-A driver is a BC549 
voltage amplifier (Q6), with the input 
signal fed to its base and feedback to its 
emitter.

Because the stages are DC coupled 
with overall DC feedback, the bias 
applied to the base of the BC549 deter
mines the mean potential at which its 
own emitter will stabilise, along with 
that of the bias network and the 
emitters of the output stage. In fact, the 
input bias network (100k, 100k and 
220k) was selected with the aid of a 
CRO for symmetrical clipping and max
imum power output. You can verify the 
choice if you want to but, in practice, 
and with the use of 5% resistors, 
voltages should work out closely 
enough, without further ado.

Incidentally, the 47uF capacitor

Performance of prototype

RIAA equalisation 
within 1dB from 30Hz to 
20kHz
30Hz to 30kHz +1dB

POWER OUTPUT
One channel Both channels

4 ohms 8W 7W
8 ohms 12W 10W

16 ohms 8W 7W

FREQUENCY RESPONSE
Phono inputs

High level inputs

CHANNEL SEPARATION
(with respect to 8W into 8 ohms)
1kHz -51 dB; 10kHz -43dB

INPUT SENSITIVITY
Photo (1kHz) 2.8mV
Overload at 1kHz (.4% distorition) 150mV
High levels inputs 115mV

HUM & NOISE
(with respect to 10mV)
Phono 68dB unweighted
High level inputs 68dB unweighted

with 4.7k input load

TOTAL HARMONIC DISTORTION
(Both channels driven into 8 ohms)
1kHz: 0.14% at 1W; 0.3% at 4W; 1.5% at 10W.

TONE CONTROLS
Bass 
Treble

DAMPING FACTOR
at 1kHz 
at 50Hz

STABILITY
Unconditional

between the two 100k bias resistors 
provides essential decoupling to 
minimise hum injection into the base of 
the Q6. The capacitor must be rated to 
operate at more than 30V and must not 
be old or leaky, otherwise it will upset 
the bias levels.

Overall gain of the power amplifier is 
set by the ratio of the two emitter 
resistors connected to Q6. For the 
values specified, 1.5k and 150 ohms, the 

e

gain is about 11.
To ensure stability of the amplifier at 

supersonic frequencies, a 180pF 
capacitor was added between th 
emitters of Q6 and Q7. In addition, 
there is a "Zobel" R/C network across 
the output and an L/R combination to 
help cope with the highly reactive

+ 12, -13dB at 50Hz 
+ 13dB at 10kHz

24
8

nature of typical loudspeaker loads.
Headphone sockets have also been 

provided as in the Twin 25 and Twin 40 
but the resistors in series with the 
headphones have been decreased from 
330 ohms to 220 ohms to provide a 
higher proportion of the available 
power. Tne sound level with 
headphones, in fact, subjectively ap
proaches the author's threshold of 
pain and should satisfy even the most 
masochistic pop music enthusiast!

As stated earlier, the power output 
into loudspeakers is about 10W per 
channel continuous, or 12W on inter
mittent music peaks. This can sound 
very loud indeed if fed into loud
speakers of medium (or better) ef
ficiency. Low efficiency loudspeakers
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NAME ...................

COMPANY NAME

ADDRESS .............

j RADIO 
I PARTS

GROUP
COMPREHENSIVE CATALOGUE
A FULLY ILLUSTRATED REFERENCE BOOK
WITH MORE THAN 12,000 LINES DESCRIBED IN DETAIL

o

co

_ interface

for.............copies at $20.00 each.

THE CATALOGUE PRICE MAILING SERVICE
Over many years we have developed an effective computerised price service and catalogue which has 
become the reference book for the electronics trade. Order your copy now and increase your product 
knowledge and efficiency.

□□
□ □ □

For your annual subscription of $20 you will receive:
4 illustrated catalogue sections (as they become available).
a new heavy duty, long lasting silver polypropylene cover fitted with a magazine holder with 6 metal 
rods for easy insertion of each section and price list.
Up-dated computerised price services.
Monthly specials lists, manufacturers surplus stock offers and the latest information on new products.
Current valve and semi-conductor availability lists.

—--------- ------«--------- ^F^-OPTOElYcTBONI^^^
TRANSISTORS —____ DIODES------------------------------------- ---

0
Wa

SEMI CONDUCTOR 
qmorT form catalogue 

TO OUR SUBSCRIBERS 
OF OUR COMPREHENSIVE CATALOGUE

Details of the widest range of 
anywhere in Australia.

semiconductor devices available

TO RADIO PARTS GROUP, PO BOX 124, NORTH MELBOURNE 3051.
PLEASE SEND ME YOUR COMPREHENSIVE CATALOGUE & PRICE LISTS FOR A PERIOD OF 12 MONTHS

Enclosed is my Cheque/Money Order/Order No. (if Account Customer)

or please debit my Bankcard No. Signature:

PLEASE PRINT CLEARLY TO ENSURE CORRECT MAILING
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The PC board layout for the Playmaster Twin 10 amplifier. Exercise care when inserting polarised components.

intended for high-powered amplifiers 
would not be a good choice.

As indicated by the accompanying 
curves, the harmonic distortion at 
typical listening levels is likely to be 
around 0.1%, which would be well 
below the level likely to be imposed by 
the program source and peripheral 
equipment. In fact, it is not all that long 
since "point one" was a target for the 
world's big-name amplifiers!

Looking now to a few general 
features of the amplifier, inspection of 
the PC board layout will indicate that 
three separate earth conductors have 
been used: one each to the low level 
stages, the input stage to the power 
amplifier, and to the output transistors. 
This precaution minimises common 
earth paths, and hence the possibility of 
interstage feedback and ripple injec
tion.

For similar reasons, the circuitry is 
earthed to the chassis at one point only, 
namely at the phono inputs. Since the 
headphone jack has to be connected to 
the PC board earth system, it should be 
insulated from the chassis metalwork
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Use this diagram in conjunction with the PCB layout to complete the amplifier wiring.

with appropriate plastic washers. If 
these cannot be obtained, cut a suitable 
thickness of plastic sheet to shape and 
wrap the bush of the headphone socket 
with insulating tape.

Although two 1 ohm 1W resistors 
have been specified for the emitter 
resistors of the power transistors, holes 
are provided on the PC board for single 
.47ohm higher wattage resistors if these 
are more convenient.

The choke referred to as RFC1 in the 
circuit diagram is constructed by win
ding one and a half turns of insulated 
wire on a 13mm balun core. Use normal 
hookup wire for the choke and bring 
the leads out on either side, as in the 
photograph.

Construction should begin by moun

ting all components on the PC board. 
Particular attention should be paid to 
connecting the tantalum and elec
trolytic capacitors with the correct 
polarity (refer to the component 
overlay or the circuit diagram).

Mounting the transistors should pre
sent no special problem, unless you get 
involved with equivalent types. In this 
case, double-check the connections 
before wiring them into circuit.

The power diodes must also be 
oriented, so check these carefully. If 
you are still unsure "fire up" the power 
supply with the fuse and electrolytic 
removed to check the polarity of the 
DC output.

Next solder the power and driver 
transistors to the PC board. These 

should be oriented so their metal faces 
come into contact with the chassis 
when the board is mounted. Bend the 
leads up about 2mm from the body and 
insert them through their respective 
holes in the PC board so that the leads 
just emerge from the top of the board; 
solder only one of each of the tran
sistor leads.

Insert the board supports in the holes 
provided on the PC board, then 
manipulate the transistors so that their 
metal faces are all at the same level as 
the base of the plastic supports and the 
mounting holes of the transistors are 
aligned wilth those on the chassis. 
Mount the board temporarily on the 
chassis to check that the transistors are 
properly positioned and, if all is well,
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Here is an actual size reproduction of the PC board pattern.
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Playmaster Twin Ten stereo amplifier

solder the remaining leads to hold the 
transistors firmly in place.

The next step is to attach leads to the 
board for ultimate connection to the 
tone controls, transformer and 
loudspeaker output terminals.

The lead to the tone controls should 
be kept as short as possible and " rain
bow" cable is recommended both for a 
neater appearance and to aid lead 
identification. The use of PC stakes is 
also recommended, since this permits 
wires to be reconnected without lifting 
the whole board.

After all the external leads have been 
attached, insert the board and its board 
supports into the chassis and prepare to 
anchor the driver and output tran
sistors. This should be done by first 
sticking the TO-220 mica washers in 
place with silicone grease if this is 
available. Then push the insulating 
bushes through the mounting holes on 
the chassis and the transistor. (Note that 
no insulating bushes'are required to 
mount the BD140 transistors).

Hopefully the power transistors 
should be isolated from the chassis, but 
don't take it for granted. Check by dis
connecting the phono inputs from the 
chassis and testing with a multimeter 
for continuity between the chassis and 
any part of the circuitry. If a short is dis
covered, unbolt the transistors one at a

time until the short is removed; then 
take appropriate action.

Before wiring up the spring loaded 
speaker sockets, swap two of the ter
minals around so that the two active 
(red) terminals are in the middle. This 
reduces the risk of accidental shorts to 
earth and facilitates the connection of 
the ,047uF capacitors between speaker 
earths and chassis via the lugs attached 
to the mounting screws.

It was mentioned earlier that the 
headphone socket must be insulated 
from the chassis so, before connecting 
the earth lead to the socket, check that 
it is in fact insulated by using a mul
timeter or other continuity checker.

Add the mains wiring and check that 
every thing is complete except for the 
shielded cabling to the selector switch. 
Now the amplifier can be readied for 
switch-on and setting of the output 
stage quiescent current. Centre the 
tone controls, turn the volume pot 
right off and adjust both 100-ohm 
preset pots so that the BC547 collectors 
are shorted directly to base.

The optimum current is about 30mA. 
If you have an accurate millivoltmeter 
on hand, connect it between the 
emitters of the respective output pairs 
and adjust the relevant trim pots until 
there is a voltage drop of 30mV across 
the 1 ohm circuit.

Alternatively, cut the link in the 
collector lead of each TIP31 and bridge 
it with a milliammeter. Adjust the trim
pot for a reading of 30mA.

Yet again, a 100 ohm resistor can be 
inserted temporarily in place of the link 
and the current adjusted to produce a 
drop of 3 volts across 100 ohms.

There is a tendency for the quiescent 
current to drift after being set but this is 
quite normal and is nothing to worry 
about provided the current stays within 
reasonable limits. Check the current 
again after the amplifier has been 
operated for 10 minutes with the lid on. 
If the current is now above 50 
milliamps, reduce it back to 30 and 
leave it.

If your amplifier doesn't work, note 
that there are two links provided on the 
board which allow the supply voltage 
to the pre-amp, tone controls and the 
power stage to be independently dis
connected. With the power to the out
put stage removed, the board need not 
be mounted to the chassis, so the pre
amp and tone controls can be checked 
through without the danger of the out
put transistors overheating.

Note also that the voltages provided 
on the circuit diagram are only nominal 
and that the actual voltages measured 
in your amplifier need only be within 
about 10%. \

When correct operation of the 
amplifier has been verified, the shield
ed cables to the tuner auxiliary inputs 
and tape should be connected. To 
achieve a neater appearance bind the

Parts list for the Playmaster amplifier
CHASSIS & HARDWARE
1 transformer A&R 6672, Dick Smith 

M-6672
1 plated steel chassis 370 x 80 x 

245mm (W x H x D) with cover
1 front panel
5 knobs to suit front panel
2 miniature SPST toggle switches
1 miniature DPDT toggle switch
1 6.5mm stereo jack socket with 

switch contacts
1 LED for pilot light
2 6-way RCA socket panels, Ralmar 

M421 or equivalent
1 4-way spring loaded terminal pan

el, Ralmar ST3 or equivalent
1 rotary 2-pole, 4 position switch
1 100k (lin) dual ganged poten

tiometer
1 50k (log) dual ganged poten

tiometer
1 50k (lin) potentiometer
1 25k (lin) dual ganged poten

tiometer
2 100 ohm large vertical trim pots
6 Richo CBS-6N PC board supports
4 rubber feet

8 solder lugs
7 mains cord clamp and grommet
1 3 way insulated terminal block
1 three pin mains plug and three 

core mains cable
1 metre of 10 conductor rainbow 

cable
2 metres of figure-8 shielded cable
6 sets of TO-220 mounting 

hardware, ie, mica washers, in
sulating bushes, plus screws and 
nuts

2 ,047uF/100VW ceramic or 
polyester capacitors

1 .01 uF 1kV ceramic
1 PC board, 79sa5
2 fuseclips, Swan (McMurdo) FC1 

Part No. 1397-01-18
1 1.5 amp 3AG fuses
2 13mm balun cores

PRINTED CIRCUIT BOARD
SEMICONDUCTORS
4 IN5408 or 100PIV 2 amp silicon 

diodes
1 BZX79/C22 zener diode

2 TIP31 silicon power transistors
2 TIP32 silicon power transistors
2 BD140 silicon power transistors
12 BC549, BC184 NPN low noise 

transistors
1 BC337 NPN transistor
2 BC547, BC107, BC182 NPN tran

sistors
2 uA741 op amp ICs

CAPACITORS
1 2500uF/50VW pigtail electrolytic
3 1000uF/25VW PC electrolytic
2 100uF 25VW PC electrolytic
4 220uF 25VW PC electrolytic
2 47uF/35VW PC electrolytic
2 10uF/25VW tantalum electrolytic
2 6.8uF/25VW tantalum electrolytic
6 4.7uF/25VW tantalum electrolytic
2 1uF/25VW tantalum electrolytic
4 0.47uF/25VW tantalum electrolytic
2 0.22uF metallised polyester
7 0.1uF/60VW metallised polyester 

(greencap) or ceramic
4 ,047uF metallised polyester
4 ,0068uF metallised polyster
2 , 0056uF metallised polyester
2 ,0033uF metallised polyester
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SPECIAL PURCHASE OF SPEAKERS
& SPEAKER KITS

Special points 
to watch
☆ transistor lead configuration

☆ insulation of the output tran
sistors from chassis

☆ single point earthing at the 
point specified

☆ insulation of the headphone 
socket

• ir setting up procedure

NEW AWA HI-FI SPEAKER KITS 
8” 2 WAY 3 SPEAKER SYSTEMS
AT LESS THAN V2 LIST PRICE

POWER RATING 20 WATTS R.M.S. IMPEDANCE 8 OHMS 
FREQUENCY RANGE 45 TO 18000 CYCLES

Supplied in kit form (less cabinet) each kit comprises: One AWA 8WAC 8in. bass unit, 
two AWA 4MBC 4in tweeters with ceramic magnets & curve-linear cones, crossover 
components, grille cloth, innabond lining and cabinet plans.

cables together with cable ties, or if this 
is unavailable lace the cables together 
with ordinary hookup wire.

In use, and operating with no signal 
or at very low volume, the amplifier 
base will become merely warm to the 
touch. If it becomes hot under these 
conditions, there would be clearly 
something amiss, with the chance that 
the quiescent current has been in
advertently set too high. With 
protracted high level operation, the 
chassis will become noticeably warmer 
but certainly not such as to be describ
ed as "hot".

But there it is: having listened at 
some length to the prototype, both in 
the laboratory and in the home, one 
can only say that its performance com
pletely belies its modest power rating.

$18.50 PER KIT

RANGE OF MAGNAVOX 
SPEAKERS STOCKED

SPEAKER GRILLE 
FABRIC AT V2 PRICE

AVAILABLE IN BLACK, BLACK 
WITH GOLD FLECK, LIGHT & 
MID BROWNS. WIDTH 60in.

$6.00 Per YARD, post & pack. $1.00

Send two 20c stamps for samples.

NEW MAGNAVOX — 
MV50 — 50 WATT 
SPEAKER SYSTEMS

CABINETS AVAILABLE 
Post & packing extra, NSW 

$2.50, Interstate $3.50.

RANK
ARENA 
2 WAY 
SPEAKER
• 10 Watts 

RMS
• 8 ohm 

impedance
• 8” woofer with tweeter
• Supplied with lead and plug

$42.00
PER 
PAIR

Dimensions 
18”H, 11"W, 9'/z"D 

Freight extra 
per rail, air or 
road transport

2 .0012uF metallised polyester or 
polystyrene

4 ,001uF metallised polyester or 
polystyrene

2 180pF ceramic or polystyrene
2 150pF ceramic or polystyrene
2 47pF ceramic or polystyrene
2 33pF ceramic or polystyrene

RESISTORS
(5% tolerance VW, unless otherwise 
noted) 6x 1M, 2 x 560k, 2 x 270k, 6 x 
220k, 2 x 150k, 4 x 100k 4 x 82k, 6 x 
56k, 8 x 10k, 4 x 4.7k, 1 x 3.3k, 4x2.7k, 
5 x 2.2k, 2 x 1.8k, 2 x 1.5k, 2 x 1.2k, 8 x 
1k, 2 x 330 ohms, 4 x 220 ohms, 2 x 
180 ohms, 2 x 150 ohms, 2 x 100 
ohms, 2 x 22 ohms 1W, 8 x 180 ohms 
1W, 2 x 10 ohms 7%, 8 x 1 ohm 1W, 
or 4 x 0.47 ohm 5W.
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Where 
voltage ratings are not quoted, they 
should be 50V or more. Com
ponents with higher ratings may also 
be used provided they are physically 
compatible.

S87.00
Per Kit

Freight extra 
per rail or air freight. 
Cabinet available.

As featured in Feb. 1976 issue 
of Electronics Today

Complete kit of parts (less cabinet) com
prising Magnavox 10-40 10" bass unit. 
625 mid range 6" two XJ3 dome tweeters, 
crossover network, innabond, speaker silk 
and plans of cabinet.

$3.95

GENESONICS 10 
SOLID STATE 

PORTABLE
This sensitive & selective pocket 

radio using 6 transistors & 4 
diodes is suitable for most local & 
country areas. Fitted with a 2’4" 
speaker and supplied in attractive 

& durable plastic cabinet.
Earphone supplied. Operates on 2 

1.5V pen cells.

Post & Packing 90c

GARRARD CC10A RECORD CHANGER $15.75
Fitted with a Sonatone Garrard Ceramic Cartridge Sapphire Stylus supplied with template & 

instructions. Post & Packing: N.S.W. $2.50. Inter. $3.50.

NEW IMPORTED HOKUTONE 12” HI-FI SPEAKERS
These 12" speakers have a frequency range power to 5000 cycles with a resonant 
frequency of 30 cycles Max power 30 watts Post & packing NSW $2 50 Interstate 

$3 50

NEW GOODMAN-FOSTER 3-WAY 
4 SPEAKER HI-FI SYSTEM

$17.50

$39.00 PER KIT

Frequency Range 45 to 22.000 cycles Power rating 25 watts RMS Imp-Sohms Supplied in kit form (less 
cabinet) each kit comprises two English Goodman 8" bass units. Foster 5" mid range Foster 1 dome tweeter 
crossover components Condensers and inductance innabond. speaker fabric and plans of cabinet Cabinet 

PoT&ZkmgWA $5.70 (REGISTERED POST $2 00 EXTRA IF 

REQUIRED) cabinets available

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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The 1979 series of Australian HI-FI 
Audio Shows will be bigger and better 
than ever. Designed to let you and your 
family hear and experience the joy of good 
music. Many of the most famous 
specialist manufacturers will be represented and demonstrating the widest- 
ever range of exhibits — record players, 
amplifiers, cassette and tape recorders, 
speakers, accessories, in fact everything 
related to hi-fi.

Special emphasis will be made on FM 
stereo radio equipment to allow more 
people to receive transmissions from the 
20 new FM radio stations recently 
announced.

If you like music in your home be sure 
to visit the Audio Show nearest to you — 
and remember, bring all the family, 
admission is FREE!

LOOK OUT FOR THE SPECIAL SHOW ISSUES 
OF ‘AUSTRALIAN HI-FI’ MAGAZINE

Make a note of the dates and venues:

SYDNEY, Chevron Hotel, Kings Cross:
Friday, 22nd June, 1979 (12 noon to 10 pm)
Saturday, 23rd June, 1979 (10 am to 10 pm)
Sunday, 24th June, 1979 (10 am to 6 pm)

BRISBANE, Parkroyal Motor Inn:
Friday, 27th July, 1979 (12 noon to 10 pm)
Saturday, 28th July, 1979 (10 am to 10 pm)
Sunday, 29th July, 1979 (10 am to 6 pm)

MELBOURNE, Southern Cross Hotel:
Friday, 7th September, 1979 (12 noon to 10 pm)
Saturday, 8th September, 1979 (10 am to 10 pm)
Sunday, 9th September, 1979 (10 am to 6 pm)

ADELAIDE, The Town House, Hindley St.
Friday, 14th September, 1979 (12 noon to 10 pm)
Saturday, 15th September, 1979 (10 am to 10 pm) 
Sunday, 16th September, 1979 (10 am to 6 pm)

• ADMISSION IS FREE!

• SEE AND HEAR NEW MODELS
• BRANDS FROM AROUND THE WORLD

• EASY-TO-ENTER CONTESTS WITH SUPER PRIZES!
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Solder, fluxes, irons — 
and how to use them
The art of soldering has been part of what we now call elec
tronics since the early days and looks like being around for a long 
time yet. it presents a minor hurdle for the beginner, but one 
which must be tackled. This article points out the major pitfalls 
and discusses the practical requirements for good soldered 
joints.

by PHILIP WATSON

Nobody gets very far in practical 
electronics before encountering the 
need to make soldered joints. While it 
is possible to get by with screw ter
minals, clips, twisted wires, etc for 
elementary — or temporary — pro
jects, anything which is intended to be 
at all permanent really calls for 
soldered joints.

The reason is not difficult to unders
tand. A properly made soldered joint 
comes about as close to a perfect elec
trical connection as we can get. It 
provides a low resistance connection 
between the two conductors, and one 
which should not deteriorate due to ox
idation, as can happen with mechanical 
joints.

Soldering also offers good 
mechanical strength, often comparable 
with that of the conductors themselves, 
and at least adequate for most ordinary 
situations.

But note that we referred to a 
“properly made” soldered joint. Good 
joints don’t just happen; they call for a 
certain amount of skill. Not a lot, and 
nothing to get hung up about, but it 
does involve some effort on the part of 
the student, and guidance from 
someone with more experience.

Which leads us to another important 
point: even though it may appear, 
superficially, to be normal, a poorly ex
ecuted solder joint can cause a lot of 
trouble in service. (Ask anyone who has 
ever had to track down a "dry” joint in a 
piece of electronic equipment!)

While we would be the first to admit 
that the practical skill required cannot 
be learnt from a book, we can at least 
put the beginner on the right track.

After that he — or you — will have to 
learn by doing.

A formal definition of soldering might 
read thus: “The use of a low 
temperature molten alloy, flowing over 
the surfaces to be joined, and adhering 
to them, a flux being used to assist the 
adhesion.” That is accurate enough as 
far as it goes.

It is not our intention to delve deeply 
into the “chemistry” of soldering. This 
has been done in many other articles, 
including those in this magazine in 
November 1962 and January 1963. Our 
aim here is put the reader on the right 
track regarding essentially practical 
requirements.

In a properly made soldered joint the 
solder will adhere to the metal with ex

Solder comes in many forms and grades but, for electronics work, the wire form, 
with mutiple flux cores, is virtually standard. At left is a fine gauge, 0.71mm, and at 
right the more common 1.6mm gauge. Both are 250g reels.

ceptional tenacity. It cannot be prised 
loose, nor can it be drained off by 
heating. The structure of the bond is 
quite complex but it is important to 
know what constitutes a good joint.

There are two basic requirements:
(1) The metal surfaces must be 

clean and free from oxides.
(2) The temperature of the metal 

surfaces must be raised to that of the 
molten solder.

When these requirements are 
satisfied the molten solder will “wet” 
the metal surfaces and flow freely over 
them. The ability to recognise the “wet
ting” action is part of the skill to be 
learned. Also, from the “wetting” con
cept comes an opposite term: a "dry” 
joint. It implies that the solder has failed
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Typical of modern soldering irons suitable for the beginner is this "Adcola" 240V, 
12W unit. As well as the fine tip shown fitted to the iron there are three more tips 
displayed, intended for heavier jobs.

to wet the metal and therefore has not 
adhered to it.

Consider first the cleaning: in heavier 
applications, such as plumbing, it is 
customary to use files, wire brushes, 
glass paper, emery paper etc. In elec
tronics, we can usually regard the sur
faces as being basically clean as we 
receive them, since most terminals and 
wires are tin plated. However, bare 
copper wire may need to be scraped 
with a sharp edge or rubbed with glass 
paper to remove surface oxide.

Unfortunately, no matter how clean 
the surfaces are initially, they will not 
stay that way for very long when we 
start soldering. The act of raising their 
temperature to that of molten solder 
tends immediately to create an oxide 
coating, thus inhibiting the solder bond.

This brings us to the subject of flux
es. What might be termed the primary 
function of a flux is to provide a protec
tive coating over the surfaces while 
they are being heated, to exclude the 
air and prevent the formation of oxides.

Petroleum oils, jellies, or waxes will 
perform this function and can serve as 
fluxes in ideal circumstances; they are 
seledom used in practice, however. 
The truth is that most surfaces, no 
matter how bright they might appear, 
are oxidised to some extent, so that 
practical fluxes need to provide a 
secondary function, that of dissolving 
residual oxides.
Acids as fluxes

Many acids will perform this function 
very well at, or below, typical soldering 
temperatures and so we find that most 
fluxes consist of or contain acid to a 
greater or lesser extent. These may 
range all the way from hydrochloric 
acid (spirits of salts) used by plumbers 
on galvanised iron to pure rosin for 
electronic work.

The problem with acid fluxes is that 
most acids are corrosive and any flux 
residue left after soldering can con
tinue to attack the surrounding metal, 
particularly under conditions of high 
temperature and high humidity. This is 
not much of problem for the plumber, 
who can slosh a bucket of water over 
the job and wash away the residue, but 
it can be a serious problem in elec
tronics.

Corrosion in electronic equipment 
simply cannot be tolerated, particularly 
where fine wires are concerned, as in 
coils. It can eat away such wires, 
rendering the equipment useless.

It is for this reason that a lot of care 
has gone into the development of “non- 
corrosive” fluxes for the electronics in
dustry, and also why the range of 
suitable fluxes is rather restricted.

For many years rosin was the stan
dard and almost exclusive flux used in 
electronic equipment, usually in the 
form of a core in thin wire solder. Rosin 
releases an acid (abietic acid) at typical 

Typical of low voltage irons is this "Mico" 12V, 10W unit, together with three of 
the most commonly used tips. Although requiring a transformer, many people 
prefer the smaller, lighter irons available in the lower voltage types.

soldering temperatures, but becomes 
inert again when It cools.

But pure rosin is still not the ideal 
flux. Where individual components 
have more than a certain amount of ox
ide coating and/or are contaminated 
with other foreign matter, rosin is not 
equal to the task. The result is a dry 
joint and, in mass production, it is in
evitable that a percentage of these will 
not be recognised by the operators, or 
during subsequent inspection, and will 
go into the field. Sometime later they 
appear as intermittent faults.

This led to the development of ac
tivated fluxes; rosin fluxes to which are 
added small quantities of chemicals 
which release an acid vapour when 
heated and which makes for a much 
more effective flux. They are still 
regarded as “non-corrosive” because 
most of the chemical acid is vapourised 
and any that remains is rendered inert 
by the solidified rosin. This forms a 
hard glossy surface over the metal and 
protects it from any atmospheric 
moisture which might activate residual 
chemicals. In practice, they work ex
tremely well.

This brings us to basic requirement
ELECTRONICS Australia, June, 1979

(2) which we listed earlier: that the 
temperature of the metal surfaces must 
be raised to that of the molten solder.

We normally melt the solder onto a 
joint by means of a hot copper bit, 
“tinned” with a coating of solder, and 
which is the business end of a complete 
implement commonly called a solder
ing iron.

The need to raise the temperature of 
the metal surfaces to that of molten 
solder should be obvious. The solder 
cannot remain molten while it is in con
tact with a metal surface at a lower 
temperature. Even if the main body of 
solder remains molten because it is in 
contact with the bit, there will be a thin 
layer against the cooler metal which will 
become solid.

"some authorities advocate .. •"
So important is this requirement, 

that some authorities advocate that the 
solder should never be applied to the 
bit, the bit being used only to heat the 
metal to the point where it (the metal) 
will melt the solder when it is applied. In 
this way the operator can be sure that 

the metal is hot enough, since it will not 
melt the solder otherwise.

The theory behind this is sound 
enough, and it is often applied in prac
tice, particularly in heavier duty 
applications, such as plumbing. 
“Yorkshire” fittings are a typical exam
ple, where a flame is used to heat the 
metal pieces until they melt the built-in 
solder ring, which then flows and com
pletes the joint.

Conflicting requirements
Unfortunately, it is not quite that sim

ple in the electronics field. A conflicting 
requirement here is to protect adjacent 
components and materials from ex
cessive heat, while still ensuring that 
adequate heat is applied to the actual 
joint. To apply the aforementioned 
technique is to risk taking so long to 
complete the job that other com
ponents may be damaged.

One reason is the difficulty of making 
good thermal contact between the bit 
and the work, particularly as the latter 
may be irregular in shape. By flowing a 
little solder between the bit and the 
work, we use the solder to conduct the

67



Solder, fluxes, etc.

heat to a much larger area than can be 
reached by the surface of the bit alone.

This heats the metal quickly and, 
when it is hot enough, the solder will 
wet it and flow freely over the surface. 
Recognising this condition is part of the 
skill of soldering. A classic mistake is to 
observe that the solder flows freely 
over, say, a solder lug, but to neglect to 
check that it also flows correctly over 
the wire passing through the lug. The 
result is a wire passing through a hole 
in the solder, but completely “dry”.

A bad habit, when using cored 
solder, is to carry molten solder to the 
job on the tip of the bit. This is a carry
over from situations where the flux is 
applied separately, before the solder. 
When using cored solder most, or all, 
of the flux can be vaporised in the time 
needed to convey the solder to the job. 
This applies particularly to the more 
volatile chemicals used in activated 
fluxes.

The practical approach
As a result of all the factors we have 

discussed, most workers follow a fairly 
standard procedure when making a 
joint. When using new components, 
already tinned, it is reasonable to a 
assume a basic cleanliness; at least to 
the point where the flux will take care of 
slight contamination or oxides.

Normally, the bit and the solder is 
applied to the job at the same time and 
a little solder melted onto the tip of the 
bit to aid thermal conductivity between 
the bit and the job. When the solder 
flows, more can be applied if the size of 
the job demands it, preferably to the 
job rather that the bit.

Although the solder is designed to 
set quickly, it is important that no 
movement of the parts should occur 
during the setting period. If it does, it 
can produce a faulty joint, similar to a 
dry joint, at least as far as the end result 
is concerned.

Where one or more of the parts to be 
joined are other than bright and shiny, 
extra care is necessary. The usual 
procedure is to treat such components 
separately, before attempting to make 
a joint. Excessive dirt or oxide is best 
removed by scraping with either the 
blade of a knife or fine glass paper, un
til bright metal is revealed. The surface 
is then “tinned” with a coating of solder, 
particular attention being given to the 
manner is which the solder flows. If any 
doubt exists the process should be 
repeated.

The need to make joints quickly is
most evident when working on printed
boards. Prolonged heating can destroy
the bond between the copper and the
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base material, allowing the copper to 
lift. On the other hand, the copper 
pattern normally accepts solder very 
readily, the boards being sprayed with 
a protective coating, which is also a 
flux, while the copper is still bright. As a 
result, the solder should flow over the 
copper almost immediately it is 
applied.

Another factor which helps is that the 
mass of copper involved in any part of a 
printed board is very small, therefore 
reaching the required temperature very 
quickly. Be aware, however, that this 
may not apply to the wire being 
soldered to the pattern; it may form 
part of a substantial component and so 
take somewhat longer to heat.

In the event that a printed board joint 
does not “take” immediately, do not 
continue to apply heat and try to force 
the situation. The result will almost cer
tainly be a damaged board. Back off 
and determine what has gone wrong. If 
it is a dirty pigtail, for example, clean it 
and tin it away from the board, before 
trying again.

So far we have made only passing 
mention of solder, flux, and the solder
ing iron, without delving too deeply into 
the practical form in which these are 
found. For the beginner, some elabora
tion is justified.

Electonics grade solder is normally 
supplied in wire form, with a core, or 
cores, of activated rosin flux. It is nor
mally a 60/40 tin/lead alloy, the propor
tion being chosen deliberately because 
it combines a low melting pont with 
rapid setting.

“Wire” solder is available in a variety 
of wire gauges, the most popular in the 
past being 16SWG or 1.6mm, and 
18SWG or 1.25mm. More recently, 
thinner gauges, such as 22SWG or 
0.71mm, have become popular for use 
with miniature components and, par
ticularly, complex printed board 
patterns. Such boards often have ter
minating pads very close together and 
it is all too easy to apply excessive 
solder and thus bridge adjacent points. 
Thinner solder makes the amount 
applied easier to control.

The 250g reel is a popular size and, 
although it may look expensive, one 
reel will last the average hobbyist a 
long time.

Multiple flux cores
The use of more than one core of flux 

— five is a popular number — is intend
ed to reduce the risk of no flux being 
available at a particular point, due to 
minor breaks in the flux continuity. The 
reasoning is that it is unlikely that 
several cores will all suffer a break at 
the same point. 

There is a large variety of soldering
irons available; so large that it is
beyond the scope of this article to deal

with them all in detail. We may do that 
in a separate articl^. However, we will 
give a brief summary of the more usual 
types.

All are heated electrically and in
clude 240V types for direct connection 
to the mains, and low voltage types 
operated from a transformer. Typical 
power ratings are from 10W to 25W. 
There are quick-heat types, which are 
turned on only when a joint is to be 
made, variable wattage types with 
manual adjustment, and automatic 
constant temperature types.

The more elaborate types may be 
hard to justify at hobby level, and a sim
ple type, of about 15W rating, either 
240V or 12V will suit most beginners. 
The quick heat type is handy in 
situations where there may be long 
breaks between joints, as when 
developing a circuit, but they are rather 
more expensive, and call for some ad
ditional skill in their use.

Care of the bit.
All irons are fitted with a removeable 

bit, since this will need to be replaced 
eventually. This also allows a variety of 
bit shapes and sizes to be used, accor
ding to the job requirements. In any 
case, the bit should be removed at 
regular intervals and both it and the 
barrel cleaned of scale. Failure to do so 
can result in the two becoming “frozen” 
together, with the chance of the iron 
being damaged in trying to free them.

The first thing to be done with a new 
bit is to tin it, by giving it a coat of solder 
over the working faces. Shape the bit, if 
necessary, with a file, then allow it to 
reach working temperature. This will 
normally cause the formerly bright 
copper surface to darken with the for
mation of oxides and may prevent the 
solder from wetting it, flux notwithstan
ding. A good idea is to give each face a 
quick rub with the file, while hot, then 
apply solder immediately.

In use it is desirable to clean these 
tinned surfaces if they become oxidis
ed, usually by rubbing with a scrap of 
cloth. When the tinning shows signs of 
pitting or breaking up, the faces should 
be filed down to copper and retinned.

And that about sums up the solder
ing scene as it is applies to the elec
tronics hobbyist. Having digested all 
that we have said, it remains to put it 
into practice. Try making up some sim
ple dummy circuits, but preferably us
ing previously unsoldered pigtails, ter
minal lugs, etc. A little practice should 
enable the reader to appreciate the 
various points we have made 
throughout this article, and set him on 
the road to becoming a skilled worker.

But never take this skill for granted. 
Even the most experienced worker can 
make a dry joint if he becomes careless 
— every joint needs to be made with 
care. $
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...the long term reliable

sanma

N5O1 Multimeter 
The executive 
choicel
• Measurements similar to 

a VTVM can be taken as 
the N501 has a constant 
IM£2 input impedance on 
the ACV ranges.

• Widespread coverage of 
the principal measure
ments is available as the 
N501 has AC + DC Volts 
to l.2kV, AC and DC 
Amps to 12 Amps and 6 
resistance ranges to 200 
Mi2s.

• Attractive. 9mm thick 
walnut sideboards help 
protect the multimeter 
from accidental damage.

U-60D
UNIVERSAL 
MULTITESTER
• 44pA movement-quality 

performance, diode 
protected

• Stable ACV measurement 
- solid-state rectifier & 
enlarged frequency 
coverage.

• Linear scale characteristic 
-common scale reading for 
DCV an<J ACV

• Semiconductor test 
-simultaneous reading 
of load current & voltage 
withfi

• Temperature measurement 
of -30’C to +150°C with 
extra probe

multimeter.

I?

PDM500C
INSULATION TESTER
■ Easy push button 

operation.
■ Large easily read scale.
■ No wearing parts 

(transistorized for long 
trouble-free life).

■ One-man operation-no 
handle to crank.

Specifications
Rated Voltage 500V.
Resistance 100 Megohm.
Effective scale reading: 
0.1 — 100-200 Megohm.
Continuity Scale. 0- 100 
ohms.
Including vinyl-leather case 
with lead pouch, shoulder 
strap and insulated test 
leads.

460-ED 
MULTITESTER 
THE BEST BUY IN 
MULTIMETERS 
100,000 ohms per volt 
with ± 2% accuracy for DC 
ranges with only 10 
microamperes loss at full 
scale. H.F. current blocking 
when making DC 
measurements.
• 1 OpA movement -

1 OOkil/V, varistor 
protected

• Polarity reversal 
switch-negative 
measurements

• Equalising transformer
common shunts &jacks for 
1.2A& 12A DC/AC

T-5 5 THD Multimeter 
(T- 5 5 D c/w optional 
temperature probe) 

The latest lightweight 
with heavyweight 

features!
• Adds a temperature 

capability (-50°C to 200°C) 
to the newest thin- 

dimension multimeter.
Lets you measure the 

temperature of industrial 
and commercial appliances 

or individual component 
heat.

• Offers a multi-role 
multimeter to cover normal 

requirements plus AC 
Amps, battery test, LED 

test and temperature 
selections.

• Fast-response, 24pA 
movement-fuse & diode 
protected with high 
resolution factor 
(0.4pA/scale division)

• Revised scale marking - 
intermediate readings 
readily determined

• Polarity reversal 
switching - negative 
measurements

• Series capacitor terminal 
(OUTPUT+I-AF output 
level check

RANGES. ACS DCV to 
1.2kV(30kVDCwith 
optional probe). AC & DCA 
to 12 amps

WARBURTON FRANKI • ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841
• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711
• AUCKLAND N.Z. 77-0924 • WELLINGTON N Z 698-272
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Circuit & Design Ideas Conducted by Ian Pogson

Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid tor if used.

A comprehensive cable tester

Many of the faults in an audio system 
are caused by cables. Have you ever 
tried to find which cable is broken 
among the many connections in a stage 
audio system, especially with anxious 
people looking over your shoulder? 
One answer is to check each cable 
before the performance, a rather 
tedious business.

This cable tester checks not only for 
continuity and shorts to earth, but also 
shows up shorts between conductors 
and transpositions. This last point can 
be important as some DIN-to-DIN cor
ds have deliberate transpositions. Also, 
since most cables will have different 
connectors at each end, with all sorts of 
custom wiring arrangements, we need 
to see at a glance which pin is con
nected to which.

The author has seen a design for a 
cable tester which does not show up 
transpositions, only tests for shorts to 
earth, can only cope with one inter
connection scheme between different 
connectors, uses a mains supply, two 
transistors, one FET and a TTL IC. It was 
probably published as a joke.One 
would hope so anyway.

The design presented here is 
powered by a single dry cell and needs 
no power switch since the act of plugg
ing in a cable completes the circuit. The 
battery test button is operated momen
tarily before using the device. LED No 1 
should light, indicating that the battery 
is OK.

In operation, the rotary switch is Used

to select each conductor in turn and 
the appropriate LED should light. If 
more tnan one LED lights, you have a 
short. If they light in tne wrong order, 
you have a transposition. If none lights, 
you have an open circuit.

(By Mr G. Leadbeater, 16 Ellison 
Street, Ringwood, Victoria 3134.)

General-purpose fault-finding probe

This probe may be used as a con
venient substitute for the normal mul
timeter when fault tracing, since it 
eliminates the need to keep stopping to 
switch meter ranges etc. It provides an 
indication of the presence of either AC 
or DC potentials (indicating which) 
between 1.5V and about 500V, whether 
there is continuity between two points 
and some indication of the resistance 
between the two points. Of course it 
does not measure potentials and only 
gives a rough indication of ohms — but 
when carrying out quick checks on a 
piece of equipment this is not 
necessary, at least during preliminary 
checks.

The whole unit can be built into a 
small insulated case, for example the 
housing of a penlight flashlight, and 
operated from a miniature mercury 
battery. For other forms of construction 
a conventional battery could be used.

When the test leads are placed across

two points between which there is con
tinuity but no potential difference, 
current from the internal battery 
forward biases TR2 and turns it on. The 
green LED then lights, but the small 
base current is not sufficient to cause

the red LED to light. The lower the 
resistance between the two points, the 
brighter the green LED. If the resistance 
is more than about 5k neither LED 
lights. One can use this facility not only 
to test component and wiring continui
ty, but also the operation of wipers on 
potentiometers etc. If the external cir
cuit includes a semiconductor, the 
green LED lights only when the probe 
tip is connected to the N-type material, 
and this provides a further useful test.

Should the probe tip be connected 
to a point more than about + 1.5V with 
respect to the test lead, the emitter
base junction of TR2 is turned on and 
the red LED lights, with the green LED 
staying dark. If neither LED lights, even 
when the test lead and test probe are 
interchanged, the two points are either 
open circuit or have more than 5k 
resistance between them. If the red LED 
lights no matter which way round the 
test lead and test probe are connected, 
then the potential difference between
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the two points must be AC.
A few minutes' practical use with the 

fault finder is likely to underline its 
usefulness rather more than this desc- 
cription. The feature that seems really 
attractive is that the various checks can 
be carried out quickly, without having

to keep fiddling with the range switch 
of a multimeter.

The test leads should be kept from 
touching when not in use to prevent 
drain on the battery. For this reason, 
the test lead should be made

removable although a possible alter
native, eliminating the need for the 
miniature jack and socket, would be to 
have an insulated cap fitting over the 
probe tip when not in use.

(From "Radio Communication".)

Opto-coupled magnet driver for teleprinters

This circuit will drive 30mA through 
the selector coils of a tele-printer and 
connects to the 20mA output of a 
microprocessor board, at the same time 
avoiding ground loops. Diodes D5 and 
D6 ensure that Q1 and Q2 can be com
pletely turned off. Resistor R5 sets the 
current through the printer magnet 
coil. The value of Vb + (R4/(R5 x Vb)) 
governs the peak voltage appearing at 
T2 collector, with a 1:1 ratio then the 
peak will be 140V. The parallel 
resistance of R4 and R5 governs the 
collector current passed by T2.

A BF336 transistor was used for Q2 
because it was readily available, but any 
NPN transistor with adequate Vcbo and 
Ic max could be substituted.

(By Mr W. Gummerson, 13 Hind
marsh Road, Liverpool, NSW 2170.)

Recording DC power using a chart recorder.

Vin

The following points may be of in
terest to readers wishing to construct 
the circuit: the RC4200 chip is very sen
sitive to voltage drift in the power 
supply. Our original power supply, us
ing zener diodes, was not stable 
enough. The 4200 chip is linear only if 
the offsets on pins 2 and 7 are correctly 
adjusted. The offsets are easier to set if 
a 10k potentiometer is connected in 
series with each 200k potentiometer for 
fine adjustments. The drift in the circuit 
is less than 4mV.

(By Messrs R, D. Goodwin and P. 
Spooner, Hartley College of Advanced 
Education, 15 Lorne Avenue, Magill, SA 
5072.)

If you wish to keep a continuous 
record of DC power levels using a chart 
recorder, it is best to plot voltage 
squared, as power is then given by the 
area under the graph. In an experiment 
at Hartley College of Advanced Educa-

tion, we wanted to record the daily 
power output of a silicon solar cell. We
found that the circuit shown, based on 
the Raytheon RC4200 multiplying 
amplifier, was well suited to our re
quirements.

Order your copy now of the
' ELECTRONICS AUSTRALIA" 
PROJECTS & CIRCUITS NO. 2

$3 00 plus 60c p&p 
Electronics Australia.

Box 163. Beaconsfield. NSW 2014
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JAPANESE ICs, TRANSISTORS and DIODES
Suitable for TV,s Car Radios, CB radios & other Japanese equipment

TRANSISTORS $ c 2SC1318R
$ c

60
CS9013 60 2SC1327T 60
2SA489 2 95 2SC1359 55
2SA495 2 50 2SC1364 80
2SA496 1 30 2SC1383R 80
2SA545 1 50 2SC1384 120
2SA561 1 75 2SC1398 1 60
2SA562 1 00 2SC1449 2 65
2SA564 1 55 2SC1674 70
2SA628 76 2SC1675 65
2SA634 1 95 2SC1678 445
2SA683 85 2SC1685 65
2SA719Q 70 2SC1687 75
2SA733Q 65 2SC1760 1 30
2SA844C 2SC1846R 115
2SA999 2SC1957 1 40
2SB187 2 15 2SC1969 3 70
2SB525 115 2SC1973 2 00
2SB536 3 60 2SC1974 320
2SB555 8 35 2SC2028 225
2SB596 2SC2029 3 50
2SB764 2SC2O35 • ■
2SC228 1 70 2SC2074 1.95
2SC372 85 2SC2075 3 40
2SC373 65 2SC2086 3 95
2SC380 75 2SC2116 • •
2SC387A 1.65 2SC2131
2SC388 1 45 2SC2166 2 25
2SC403 1 00 2SC2320 • •
2SC458 55 2SC2327 • •
2SC460 60 2SD180 4 15
2SC495 2 50 2SD187 1 35
2SC496 1 80 2SD235 2 05
2SC509 1 85 2SD261 1 25
2SC536D 75 2SD288 1 40
2SC538 2 25 2SD313 240
2SC605 2 65 2SD325 1 95
2SC710C 60 2SD359 3 25
2SC71OD 60 2SD525 2 10
2SC711F 80 2SD863 • •
2SC712 1 45 2SK19GR 1 30
2SC717 1 25 2SK23A 1 60
2SC732 1.05 2SK30 1 80
2SC733 95 2SK33F 115
2SC735 95 2SK34E 95
2SC763D 65 2SK41F
2SC776 8 65 2SK47 1 95
2SC781 5 85 2SK49 1 45
2SC784 1 35 2SK54B 1 75
2SC785 120 2SK55D 1 75
2SC799 10 70 2SK55E •
2SC815 80 2SK68L 1 35
2SC828 80 2SK355C •
2SC829 80 3SK41L
2SC838 80 3SK45B 2 95
2SC839 70 3SK48 4 85
2SC900
2SC9OOF

60
65 INTEGRATED CIRCUITS

S c $ c

NIS7261A 9 90 B7 9.1Z 40

NMJ4558D BZ090

PLL02AG 630 BZ1OO

SL1626 BZ162 70

SL1640 ■ GP25G 75

SN76115N 
SN76600P

335 ITT310
ITT410

45
40

TA7045M
TA7060P
TA7061AP

425
2 75
3 55

M1301
M8513
MA 150

90
20

TA7062 
TA7063 
TA7069 
TA7205P 
TA7222

2 60 
325 
2 70
4 10

MV201
MZ205
MZ310 
0A90 
02Z 5.6A

45
35 
.17

1 10

TA7310AN 
TA7310AT
TC5032P

1 65
1 75

19 95

RD6A 
RD91E 
S3016R 
U05B 
V06C 
WG713 
WZ061 
WZ100
CRYSTALS

110
40

1 45

TC5080P
TC5081P
TC5082P
TC9100P 
UP477-C12 
uPC566H

8 30
5 50
7 65

2 70

30
25

70

UPC575C2 4 35 3.579545MHz 3 05
uPC577H 3 95 9 545 . 3 60
uPC592H2 1 85 9.555 3 60
UPC1020H 595 9 565 3 60
uPC1156H 595 9.585 3 60
uPD858C 1095 10.000 3 60
78L05AV 2 15 10.010 3 60
78L06 2 15 10 020 3 60
78L62WV 10 040 3 60

DIODES 10.0525
10.240

5.20 
5.20 
5.20 
520
360 
3 60 
3 60

1N34A
1N60AM

25
25

10.692
10695

1N60FM 25 16.965
1N914 
1N4001
1N4004

30
13
30

17.015
17 065
17 115

1N4148 07 —-
17.165

3 60
3 60
3 60

10 00
3 60

10 00
10 00

1N5401
1S32 
1S188AM 
1S953 
1S1007
1S1555 
1S1588

50
30
25
40

25
35

17215
33 020
36 380
41.4875
41 500
LED

1S1885 30 GL32AR 40
1S2472 LT303/T7732 1 30
1S2473 25 SL1221C 7 95
1S2688 SL1222C 7 95
1S2689 2 45 • Available from May 1979
1S9905 • * Available from June 1979

2SC9OOU 65 AN612 2 40
2SC930 65 BA521 725
2SC933 1 60 HA1322 535
2SC945 55 HA1339 5.35
2SC1014 1 70 HA1342 5 10
2SC1018 2 95 HA1366W
2SC1047 60 MC1458 2 85
2SC1O61 2 40 MC4044 625
2SC1O7O 3 75 MC14001
2SC1096 1 40 MC14016B
2SC1107 3 15 MC14511
2SC1124 2 20 MC14526B 695
2SC1215 1 15 MC14568B 12.55
2SC1226 2 00 MM5369AA/N 3 40
2SC1237 7 80 MM5387AA/N 9 10
2SC1239 7 45 MM5799NBR
2SC1306 2 65 MM74C93
2SC13O7 6 95 M51202L 3 35
2SC1312 75 NDC40013 15 70

Stop Press: Quality Kuranishi Frequency Counters, 
Dummy Loads and Watt Meters now available fromlmark. 
SAME DAY DESPATCH - Prices include S/T.

PLUS A range of CYBERNET SSB rig spares, eg 
Super Panther, Super Bengal, HMV, Dick Smith 
Apollo etc . . . Mics, Mounting Brackets, Leads, 
Cords, Switches, Transformers, Speakers, RF 
coils. Meters, etc. etc.

PROPRIETARY LIMITED

each Total

Name .

PROPRIETARY LIMITED
ni M A R K 72 Vincent St, Ararat, Vic 3377 

Phone (053) 52 2697
Please send:
Quantity Part Number

ORDER TOTAL $ 

Plus $1 00 post/pack
PAYMENT ATTACHED $

72 Vincent St, Ararat, Vic 3377 
Tel: (053) 52 2697

Address
. . . P/Code

J___________________________________________
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Potentiometers 
for industrial 

and consumer 
electronics.

5LIDE-5TANDARD*MINIATURE AND WIREWOUND
AVAILABLE EX STOCK IN ALL STATES

SOaN3A
Electronics Pty Ltd!

A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP 

30-32 Lexton Road,Box Hill,Vic.,3128, Australia. Telex:32286.
SOANAR 
GROUP

SALES OFFICES PHONES 
VICTORIA: 89 0661 
N.S.W.: 789 6733
S. AUST.: 51 6981 
QUEENSLAND: 52 5421
W. AUST.: 381 5500



Add inductance ranges 
to the direct-C meter
With a small amount of additional circuitry, the direct reading 
capacitance meter discribed in January can be arranged to 
measure inductance as well. This brief note gives the details.

The January 1979 issue of Electronics 
Australia featured an inexpensive, 
direct reading capacitance meter 
operation on the principle of charge 
storage to determine capacitance. With 
the addition of a few components plus 
some component value changes, the 
same basic meter can be used in a dual 
role for rapid measurement of induc
tance as well as capacitance.

The range of inductance measure
ment is from 3 microhenries to 3 
Henries full scale, with a lower 
measurement limit in the order of 
0.1uH set by stray inductance of the test 
leads. Measurement is possible even in 
the presence of moderate shunt 
capacitance or resistance.

Absolute accuracy ot the meter can
not be compared with a precision RF 
bridge, but speed and convenience 
make it useful for construction, 
measurement or comparison of RF 
chokes, peaking inductors, 
loudspeaker crossovers, TV coils, IF 
transformers, audio filters, CRT scan
ning coils etc. Simplicity, component

availability and ease of calibration make 
the meter suitable for home construc
tion. A variety of meter movements and 
calibration scales, such as 0-50 uA or 0- 
100 uA, can be accommodated by ap
propriate component variations.

In operation, the 555 timer switches 
the 2N3643 transistor rapidly between 
the on ( saturated) and off states. Dur
ing the on state, current through the 
test inductor builds up to a steady-state 
value determined by the effective 
series resistance in the collector circuit 
of the 2N3643. When the 2N3643 is 
switched rapidly off, decay of the in
ductor current generates back EMF to 
force an alternative current path 
through the 1N914 diode and meter cir
cuit. It can be readily demonstrated 
that the time-averaged value of this 
current is directly proportional to the 
test inductance value.

For normal use, the L x 100 range is 
employed to minimise errors caused by 
inductor series (winding) resistance. 
The L x 1 range is used for very small in
ductances, or to reduce errors caused

The original capacitance meter, 
described in the January 1979 issue. 
Low in cost, it reads from a few pF to 
5uF.

by unavoidable shunt capacitance and 
resistance.

A few brief experiments with a 1mH 
choke, or a short circuited 2 metre 
length of TV ribbon, plus a handful of 
resistors and capacitors to act as 
parasitic impedances, will soon estab
lish a working familiarity with the 
meter. With appropriate techniques 
even magnetising and leakage induc
tances of gapless ferrite or iron cored 
transformers can be measured.

You might be able to squeeze the 
meter into the original case, but it 
would probably be better to use the 
next size up.

S2 : 1 : CAPACITANCE 2 : INDUCTANCES3 : 1 : Cx1/Lx12 : Cx10/Lx100 INDUCTANCE-CAPACITANCE METER 77CMA
Here is the complete circuit of the expanded meter. Only a handful of additional parts are required.
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ADJ. HOLE CUTTER
9V ELIMINATOR

12V

450mA

NIBBLING TOOL

Cat T-4940

INSTRUMENTS FROM DICK:
3 POPULAR

Cat T-4360

WFiitJ? CORDLESS
DIPPER

$26ooCat T-1050

99so
PRO-QUALITY MULTIMETER

$69so
BUY DIRECT FROM THE IMPORTER

THIS CB IS DIFFERENT

$89so
Cat 0-1520

NOW OPEN IN PERTH

30c ea 
40c ea

Cat 
0-1270

ALL THE POPULAR SIZES 
AT BUDGET PRICES!

F Cat 
H-2600

Use this one anywhere a 
9 V bettery would have been 
used. Up to 200mA output, 
suitable for radios, models,

35c 
40c 
50c

95c 
95c

plastic, wood, -I
copper & steel.
High quality USA 
made, locks positively 
into electric drill for easy cutting. Comes with

Will cut holes from 
23mm to 100mm

SIZES 
40c 
65c 
75c

MINI DRILL 
PC DRILL

Nibbles' any shape hole 
in sheet steel up to 0.6mm 
thick, light alloy to 1,5mm. 
A highly useful tool to add 
to your tool kit.

Stand 
X to suit 

also avail. 
Cat T-4752: 

$15.00

427 x 230 x 200mm^^^^| 
this handy polypropylene box is 
ideal for tools, fishing goods, 
artists, hobbies, etc. Foldaway 

compartments, locking provision.

Quality iron has re-chargeable cells, 
comes complete with charger. In-built 
light to help solder in dark places z 
and is an ideal iron for use just 
anywhere. Easy to hold. too.

Yes, a whopping 450mA from a plug-pack. 
It’s ideal for hand-held CB radios, burglar 
alarms, etc, etc - anywhere a nominal 12 
volt, medium curent supply is required.

Handheld drill ideal for PCB's. model 
meking, jewellery, craft work. etc. 
Powered by two 'C batteries, >

SPARE TIPS ALWAYS IN 
STOCK FOR EITHER IRON.

FLAT BLADED. 2 SIZES
80c 

SI.25

PERTH; 414 WILLIAM STREET. PH. 328 6944

BABY FLAT BLADED. 3 LENGTHS 
50mm Cat T-4070............................... 
100mmCat T-4075
200mm Cat T-4080 . . .

MANY OTHER ELIMINATORS AND SUPPLIES IN STOCK: 
If these supplies do not meet your requirements, we probably have one 
which does. Simply ask at your nearest Dick Smith store or re seller, or 
put a note in with your next mail order.

COMPARE OUR PRICES FOR 
VALUE-PLUS TOOLS. . .

POPULAR FLAT BLADE, 2 SIZES 
75mm Cat T-4085 50c
150mm Cat T-4090. . . 60C

TV ALIGNER KIT
Versatile set of 4 alignment tools for general service 
work. Cover all shapes of cores, tough plastic const.

Cat T-4540

STUBBY
45mm 

Flat: Cat T4060 
Philips: Cat T-4065.

Dick is now the best in the West! Yes, the new 
Dick Smith Electronics Centre is now open right 
in the heart of Perth. Our West Australian 
friends can now join the thousands of happy 
East Australian customers who enjoy dealing 
with the Electronic Dick.

DICK’S BULK BUYING 
BONANZA BARGAINS.
Reap the benefit of Dick’s incredible bulk 
purchasing power. Here are just a couple of 
extraordinary bargains for hobbyists: 
2200uF/50V power supply electros 
How much would you expect to pay? $2 .00, even 
more? You can buy these highly useful electrolytic 
capacitors from Dick from only 80C each. Famous 
Rubycon' brand, ideal for power supplies, etc.
Cat R-4575 $1.00 ea
(10 up 80c each)

SPST MICROSWITCHES:
Normally $2.00 or more each — now from only 
50c each. They're ideal for use in burglar alarms, 
as limit switches, etc etc. 240 volt rating. Buy 
now and save with this massive scoop purchase.
Cat S-1918 60c ea. (10 up 50c)

mini 3omm 
Flat: Cat T-4010 .
Philips: Cat T-4020

HI Fl BUYERS . . .
Have you seen the superb new 
range of Dick Smith Hi Fi?
Amplifiers, Tuners, a Dolby " Deck; 
brand new and backed by the 
resources of the Dick Smith Elect
ronics organisation.

See our other double page advert 
in this magazine describing the new 
range. Then go and see it in the Hi 
Fi Centre at your nearest Dick Smith 
Electronics store.

JEWELLER’S SET
Chrome plated precision screewdriver set, complete 
in plastic storage case. 2 Philips, 4 flat blade.

FULLY APPROVED POWER SUPPLY
13.8 volts at a massive 4A peak - ideal for 
SSB as well as AM sets Also great for a 
bench supply for any nominal 12V equipment
Cat M-9545 $39.50

q.«322 We dont have to tell amateur operators 
how handy a dipper'Js. But all electronics 

\ hobbyists should know the incredible
usefulness of these instruments. Use them: 
• As a signal generator • To check 

* circuit Q & resonance • As an absorption
\ wavemeter • To check for harmonics 

L' // • To check AM modulation. . . etc, etc
Kx' How have you lived without one until now?

SUPERSOLDERER!
How’s this for value?
Incredible bargain 15 watt 12 volt 
soldering iron - was $5.50. now /jf 
only $3.95. It comes complete Ml 
with a car cigarette lighter plug.^C 
and is ideal for all those jobs YSK 
around the car, caravan, etc. /*
Cat T-1910

S5.5O / $3q5

AND SOON IN WOLLONGONG!
Don’t forget our other new stores:
C ANBERRA:96 98 Gladstone St Fyshwick. Ph 80-4944
HONG KONG: 39 Ashley Rd, Kowloon. Ph 3 669' 352

BATTERY ELIMINATORS
CALCULATOR POWER Save money when using —V
SUPPLY your calculator at your desk. ' B ¡Rib J
3V DC _ Msal for all models which I Mt /
1 50mA V »5 USB 2 AA’ batteries (up to T
l OUm« 150mA). 3.5mm plug fitted

Cat M 9512

It is guaranteed for a whole TWO YEARS by Dick Smith. That's 
right, two year guarantee - with the backing of the Dick Smith 
organisation. You can’t go wrong with a Dick Smith CB

The WASP: Dick's deluxe AM transceiver with LED 
readout, up to the minute styling and RF gain control. 
Outstanding value for the CBer, also ideal for the 
amateur to convert to 10 metre operation.

This incredible multimeter would be a bargain if 
it was just a multimeter. 10Ok/V, up to 10A AC 
& DC, etc etc etc. But it is more than a 
multimeter. It also measures transistors and 

capacitors! Yes, all this built into one of the 
handiest pieces of test gear going. The Dick 

L Smith Multimeter/Transistor checker/Cap- 
A acitor meter. A bargain !

40 PIECE 
SOCKET

/SET
' Top value. 40 pieces 

both metric & SAE, 
Il ideel for the hobbyist 
A an8 home mechanic.

Complete with ratchet 
drive. Ideal gift!

Cat T-4670

HEAVY
75mm Cat T-4095.
125mm Cat T-4100

SIGNAL INJECTOR
Here's one of the handiest little pieces of
test gear you'll ever own - whether you're R 7 5 
a beginner or an old hand, a signal tracer 
helps you solve many electronic problems.
Find a serviceman who hasn't got one! /
This unit has a useful output from audio / / 
right through to HF, and includes a battery /for 

in the low, low price. Outstanding!

, AC BRIDGE
Cat Q-1420

Yes! You can accurately measure 
inductance, capacitance resist Mrb
ance transformer turns ratios, riff
component comparisons, etc etc I
with this versatile instrument. It is 
battery operated (supplied), and includes a spot oscillator for 
a variety of different frequency checks. Size 215 x 135 x 
70mm. mm

$79so

A o' * .

PHILIPS
75mm Cat T 4030 
100mm Cat T-4040. 
125mm Cat T-4050

NOTE: Tools shown above are our normal stock lines. 
Beceuse of demand, not all lines may be in stock at 
any one time. Always ring store first before making a 
special trip in to purchase any advertised lines.

GENERAL PURPOSE 
TOOL./ 
box

Vi PRICE TRANSISTOR PACK!
We still have a lew experimenter’s transistor packs left (you may 
remember them from February Electronics Australia). These transistors 
are ideal for the hobbyist, and at the pnce we are offering them for 
oner exceptional value for money.

are twenty transistors in all, equivalent to BC108 s, BC107 s 
BC157 s and BC158 s
PACK OF TWENTY TRANSISTORS: $2.50 (plus 50c P&P) 
(normal price for twenty transistors of this type approx S5 80!)

These transistors are guaranteed brand new, and are all within manufact
urer s specifications. They are NOT seconds or surplus rejects
Smilh?? ,i,rou9h all Dick Smith stores, many Dick 
Smith re-sellers and the Dick Smith Mail Order Centre.

LAST MONTH:
A 3 PIN MAINS PLUG

Was 55C

SAVING
near 50%

WATCH THIS SPACE 
AND FIND OUT WHAT YOU MISSED 

Each month all of our stores feature an 
outstanding special which is actually 
BELOW COST! N.B. Specials are strictly 
while store stocks last.
Don't miss out!

SUPER SPECIAL: 2114 Memory IC's at 
almost half price. 4k static RAMs. ideal for the 
experimenter, were $14.50 NOW $7.90 
Be quick for this bargain! Cat Z-9306

IT GLOWS IN THE
HOW HANDY1 A switch rated at a massive 16 
amps (12V). which has an in built lamp to glow



PARTS FOR
NEW KITS

SIMILARLY OPTIONED 
COMPUTERS SELL 

FOR THESE FIGURES:*
SORCERER:
TANDY TRS-80:
APPLE II:

S1.434.50
$1,828.00
$2,887.00

SO WHY NOT SAVE 
UP TO SO%?

The Sorcerer computer is far and away the best value for 
money. But don't take our word for it. All you need do is 
compare any similar computer at present on the market, 
and list all of its features vs the Exidy Sorcerer.
Sounds like too much work? The write for a copy of our 
new 4 page brochure. We've done it all for you. A straight, 
point-by-point comparison. No punches pulled.
The brochure is free for the asking at any Dick Smith Store 
(or write to us c/- of our Mail Order Centre and we'll send 
you a copy).

VIDEO 
BRAIN 

EYBOARD
INCREDIBLE SCOOP PURCHASE!

Full function computer-style keyboard
• 37 Keys
• Silver Plated Double Sided PCB 
• Double Sided Edge Connector (0 1") 
Contains: All alphabet letters, 0-9 numerals, 
shift, %. X, — keys as well as; I " # C . / 
( ) $ pi ; : * . ? etc . . .

High quality computer-grade push 
buttons with interchangeable tops!

Yes, it is true. The manufacturer of this 
quality keyboard has gone broke so you 
reap the benefit! This keyboard must have 
cost twice as much to manufacture as the 
price we are asking for it!
All keys can be individually accessed by 
cutting PCB tracks.

DOUBLE SIDED EDGE 
CONNECTOR (0.1 SPACING) 

37 KEYS!

SILVER PLATED 
DOUBLE SIDED PCB

UNBELIEVABLE
Cat. X-1182

HEAT
XCHANGE

$149.50Cat X-1196

16k Sorcerer

Cassette Recorder

(Cat X-1185)

Incredible value! Quality EMI 
C-30 cassettes at a fraction of 
the price you'd expect. Ideal 
for letters, lectures, computer 
use, music, etc etc etc.

I And look at the price again!750

SEE DETAILS OF 
OUR NEW LINE 
PRINTER ON P89.

Basic 8k Sorcerer Cat X-1190
$1095.00

Cat X-1192
$1250.00
Cat A-4092

$35.00

* Pnca comparison based on currently advertised 
prices and information AH prices include sales tax; 
for full breakdown and analysis see the brochure 
mentioned above.

16k UPGRADE KIT - SUITS 
TANDY, APPLE, SORCERER 
Why pay up to $430 
and more when you 
can do it yourself in 
minutes. And save 
a fortune!

NEW!

*149»
★ Upgrade« Tandy, Apple & Sorcerer to 16k. I 
and/or Apple or Sorcerer 16k to 32k. Complete 
with easy instructions which YOU can follow L

You can save $250 by installing the 
expansion kit yourself!
And all our IC's are guaranteed brand new. 
prime spec devices. Don't be conned into 
paying $400 or more. Do it yourself and save!

2 tar Tandy, 3 tar Apple; Cat S-1608 DIPswitch

BUTTON

ENGINEIT REALLY WORKS!
Yes, this is an actual scale 
model of a ’Stirling Cycle" 

engine which you can 
use to power models, 

or demonstrate the princ
iples of external comb

ustion. Comes with 
a beautifully pres
ented book desc

ribing Stirling Cycle 
theory & operation.

A great talking point at 
trendy parties, too!

See a shrink!
Our popular heatshrink pack 
is back in stock! — —

. TWRi ~ Popular sizes, ideal UU

M for the hobbyist!lliw. packM I If 11 L W-4060

PUSH

ELEPHONE
DIALER MEMORY
• Ideal hobby use 
* For private & 
experimenter's 
phone systems 
• Dial quicker — 
remembers last 
number dialled 
(Simply push 1 
button for auto 
re-dial up to 16 
digits!)

ATTENTION: Although these diallers fit perfectly into 
standard Australian telephones (no soldering required) 
present regulations do not allow you to use them for
this purpose.

X-1175

Use it to scare away intruders - Of 
welcome visitors. Unique door guard 
senses door opening, and depending 
on setting, chimes or sirens. 3-way 
p/button combination 'lock' allows 
legitimate entry.

e9Q50 
.$^M W 1-5100
EASY DO-IT-YOURSELF 

INSTALLATION

49»s
DOOR 

ALARM/ 
CHIME UNIT

LOW COST MONITOR 
Suits Exidy Sorcerer, Tandy, 
Apple, etc. Don't pay over 
$200 for a monitor.
Brand new Er guaranteed - 
12V DC/240V AC operation!

OROEB

PLAYMASTER STEREO EQUALIZER (See EA May) 
Complete kit including instructions........................ Cat. K-35OO $99.50
UA4136 Quad Op Amp................................................ Cat. Z-6105 $1.95
PC Boards (set of 3 high quality boards)............... Cat. H-8360 $12.95

INTERSIL LCD EVALUATION KIT (See Feb EA)
As used in the EA digital voltmeter

6 DIGIT CLOCK (See Feb EA)
Complete kit, including instructions . 
Case with mounting bracket and bezel 
AC Mains adaptor.........................................

Cat. K-3450 $39.50

Cat. K-3495 $19.75
Cat. H-3194 $3.60
Cat. M-9514$5.95

PLAYMASTER AM/FM TUNER (See Nov/Dec EA)
Complete kit, including instructions
SEPARATE PARTS
Pre-wired and aligned tuner module
Set of 4 PC boards.................................. 
Signal strength meter..........................  
Tuning meter - centre zero.................

PCB only.................
Zippy box.................  
2N3055 transistor 
2N3053 transistor

Cat. K-3494 $129.50

Cat. F-4610 $59.00
Cat. H-8357 $9.75
Cat. Q-21OO $4 95 
Cat. Q-2095 $4.95

Most other electronic parts for this project in stock.
MODEL TRAIN CONTROLLER (See Oct EA) 

Not produced as a kit -all parts available from stock.
. Cat. H-8355 $3.75 

. . . . Cat. H-2752 $3.75 

. . Cat. Z-2145 $0.95 

. . .. Cat. Z-2130 $0.80
FET INPUT AC-DC VOLTMETER (See Sept EA) 

Not produced as a kit- all parts available from stock.
PC board only........................... 
1mA MRA-65B panel meter

Cat. H-8353 $2.75
Cat. Q-2O6O $12.50

Fabricate your own meter scale using Scotchcal
8005 black Scotchcal photo-sensitive aluminium. .. Cat. H-5694 $6.00
CA-3140 FET op-amp Cat. Z-5417 $2.50

I emítale
IV CAitfTTt 30

(SORRY - This special is

only. Personal shoppers:
10 or more watch your store for in-
60 c each! ^at C 3030 store bargains.)

AMATEURS
THE YAESU PRICE WAR IS STILL ON !!> 
Reap the benefits NOW see our advert in 
the amateur radio magazines for full details.

VARI WIPER Mk2 (See Sept EA)
Not produced as a kit - most parts available from stock.

Relay........................................................................................ Cat. S-7125 $4.80
C106YI SCR..........................................................................Cat. Z-4315 $100
2N2646 (DS2646) unijunction......................................Cat. Z-1786 $1.20

UPGRADED 40/200MHz FREQUENCY COUNTER (See Aug EA) 
Same as previous kit. but new circuitry means it is easier to build, set up and 
is more sensitive. Basic counter is 40MHz — by adding a single 95H90 IC 
the range is extended to 200MHz.
Complete kit for40MHz, including instructions . Cat. K-3437 $99.50 
96H90 IC to extend range to 200MHz Cat. Z-5360 $12.50

SEPARATE PARTS
PC boards (set of two high quality boards)............Cat. H-8346 $8.50 
MC-10116 IC (triple differential amplifier)............Cat. Z-5415 $1.95 
MM-5369M IC (oscillator - divider)..............................Cat. Z-5781 $2.50
74C926 IC (4 digit counter)...........................................Cat. Z-5414 $6.50
3.579545MHz crystal Cat. K-6031 $3.00
LT-303 7 segment display Cat. Z-4103 $1.50

Al I other components are normal stock lines at all of our stores.____

SEND FOR OURFREE
COLOUR KIT CATALOGUESHEER 

LUXURY!
Imagine! That first 
cold seat of a winter's 
morning could 
be the most 
delightfully
warm seat you'l 
have all day. The Dick 
Smith warmed toilet 
seat. Perfectly safe, 
perfect luxury!

X-2000

s3250
A COLD SEAT CAN RUIN 

YOUR WHOLE DAY!

CALLING BIG 
CONSTRUCTORS

The answer 
to space 
problems: 
This huge 
rack mount
ing case. 
Quality con
struction, 
measures a huge 
425x250x140mm 
Comes as shown 
with handles & pre
punched ventilation 
holes. Professional 
quality.

H-2480

$4950
ROOM FOR EVERYTHING 

INCLUDING 
THE KITCHEN SINK!

MAJOR DICK SMITH RESELLERS
Listed below are the names and addresses of resellers who stock a 
large range of our products, however we cannot guarantee that they 
will have all items in stock and at the prices advertised

A&M Electronics
78 High Street. Wodonga, Vic. Ph 244 588
Aero Electronics
123A Bathurst Street, Hobart Tas. Ph 348 232
Brian Bambach Electronics
68 William Street, Gosford. NSW. Ph 247 24«
Coastal Electronics
Unit 11. Commercial Centre, Ford St Moruya NSW. Ph 742645
Crystal TV Rentals Pty Ltd.
66 Crystal Street, Broken Hill NSW. Ph 6897.
Elektron 2000
44 Brown Road, Broadmeadow, Newcastle NSW. Ph. 691 222.
Hutchesson’s Communications
5 Elizabeth St, Mt Gambier, SA. Ph 256 404
Keller Electronics,
218 Adelaide Street. Maryborough, Qld. Ph 214 559
Lismore Kitronics
Cnr Magellan St & Bruxner Hwy. Lismore NSW. Ph 214 137
M&W Electronics
48 McNamara St. Orange NSW. Ph 626 491
G.M. Electronics
99 Fitzmaurice St, Wagga NSW. Ph 213 044
Sumner Electronics
95 Mitchell St. Bendigo. Vic. Ph 431 977
Sound Components
78 Brisbane St, Tamworth NSW. Ph 661 363
Advanced Electronics
5a The Quadrant, Launceston Tas. Ph 317 076
Trilogy Electronic Supplies
40 Princes Hwy, Fairy Meadow, Wollongong NSW. Ph 831 219
Tropical TV Services
249 Fulham Rd, Vincent, Townsville Old. Ph 791 421
Variety Discounts
113 Horton St, Port Macquarie, NSW. Ph 835 486

DICK SMITH ELECTRONICS
NSW 125 York Street.

147 Hums Highway,
162 Pacific Highway, 
30 Grosa Straat,

SYDNEY. 
CHULLORA. 
GORE HILL

Phone 290 3377
Phone 642 8922
Phone 439 5311

PARRAMATTA Phon* 683 1133

ACT 96-98 Gladstone Street, 
wiq 399 Lonsdale Street.

656 Bridge Road, 
QLD 166 Logan Road, 

SA 203 Wright Strut. 
WA 414 William Strait.

FYSHWICK. Phone 80 4944
MELBOURNE. Phone 67 9834
RICHMOND. 
BURANDA. 
ADELAIDE. 
PERTH.

Phone 428 1614
Phone 391 6233 
Phone 212 1962 
Phone 328 6944

SHOPS OPEN 9AM to 5.30PM 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour earlier 

ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY

RE SELLERS OF DICK SMITH 
PRODUCTS IN MOST AREAS OF AUSTRALIA.

welcome here

EXCEPT WHERE NOTED, ALL ITEMS SHOWN IN STOCK AT PRICES GIVEN AT TIME OF GOING TO PRESS.
MAIL ORDER CENTRE: PO Box 747. CROWS NEST NSW 2065. Ph 439 5311 PACK 0 POST EXTRA.

Opening toon in WOLLONGONG. Watch for store address!



The Serviceman
——'■ ait

The same symptoms, but quite different faults

The fact that identical symptoms do not mean identical faults may 
cause the layman to believe that he has either been “ripped off” — 
if the “same” job for someone else was cheaper — or that he is up 
for an expensive repair; again on the basis of someone else’s ex
perience.

This point was brought home rather 
forcibly by a couple of jobs I handled 
recently; the symptoms were virtually 
identical, but the nature of the faults — 
and the costs to the customers — were 
about as different as one could 
imagine.

The first job involved a National 26in 
set and, according to the owner, the 
screen was flooded with bright blue 
light to the point where, according to 
him, he could see nothing else on the 
screen. He added that the set seemed 
to behave normally when first switched 
on until about a minute after the 
picture appeared. As it turned out, this 
was an interesting observation.

There is not much point in trying to 
chase faults like this in the customer's 
home, so I brought the set back to the 
shop. And, while I hoped it wasn't the 
tube, this is one of the easiest things to 
check before delving into the works, so 
I did this first.

According to the tester all three guns 
showed normal emission, and there 
were no indications of any internal 
shorts. Feeling somewhat relieved on 
the customer's behalf, I was about to 
disconnect the tester when one of the 
short indicator lamps suddenly lit up. It 
was for the blue gun, and indicated a 
heater to cathode short. Small wonder 
that the blue gun ran amok, with all the 
bias removed.

Well that was straightforward 
enough, but I realised that I had nearly 
been caught. I hadn't taken sufficient 
notice of the customers comment 
regarding the delay after switching on, 
before the fault appeared. Had I 
switched the tester off a few seconds 
earlier I would have imagined the tube 
was OK and wasted a lot of time 
checking the rest of the set.

Unfortunately, faults of this kind 
mean a new tube, and this is never the 
happiest news to pass on to a customer. 
In this case I was even less happy, since 
I knew that the customer wasn't 
particularly well off.

78

For a while I pondered on the 
possibility of using an isolating 
transformer to allow the heaters to float 
at the cathode potential. Such an idea is 
not new and it would certainly solve 
the problem as far as the DC potentials 
were involved. Unfortunately, it isn't 
quite as simple as that. The heater in 
the faulty gun is now at video potential, 
along with the cathode, and no matter 
how it is fed there is bound to be a 
substantial capacitance between it and 
chassis; the last thing that can be 
tolerated in a video circuit.

So, rather reluctantly, I scrubbed the 
idea. The next best approach was to fit a 
rebuilt tube rather than a brand new 
one, and I suggested this to the 
customer. This put him in something of 
a quandary; while he was worried 
about the cost, he didn't altogether 
trust the rebuilt tube idea — a not 
uncommon reaction. To help him 
decide I pointed out that these tubes 
are completely re-gunned and that the 
only active part of the tube which 
remains is the screen; something which 
experience has shown has a very long 
life, typically 10 years for average usage.

I went on to say that my own 
experience with these tubes had been a 
completely happy one. Quite a 
number of customers have used them 
on my recommendation, and I have 
had no cause to regret it.

I don't know whether that convinced 
him or not, but the price difference 
certainly did. A rebuilt tube is only 
about half the cost of a new one in most 
cases, and it also carries a new tube 
guarantee. That clinched it and he gave 
me the OK to go ahead.

Hardly was that job back in the 
customer's lounge room before 
another customer walked into the 
shop and calmly announced that he 
had a TV set in which the screen was 
flooded with green light. Had it been 
April Fool's day, I would have 
suspected someone was pulling my leg. 
But it wasn't, and they weren't, so I did 

my best to keep a straight face.
At the same time, it would have been 

understandable had I suggested that he 
had a faulty tube. I didn't, in spite of the 
temptation, simply because I don't 
believe in making snap diagnoses 
based on guesswork. I have known 
some who did this, and it can sound 
very impressive at the time, but it can 
also rebound in a most embarrassing 
manner when the guess turns out to be 
wrong.

On top of that, the picture tube is 
about the worst thing one can guess at. 
It is probably the most effective way of 
convincing the customer that you are 
setting him up for a rip-off. He is just as 
likely to decide to "think about it", and 
that will be last you will see of him.

So, having resisted the temptation for 
all these good reasons, it rather set me 
back when I realised that some Job's 
comforter had already been at work on 
the customer and virtually convinced 
him that he would need a new tube. 
And, with stories of hundreds of dollars 
for a new tube, he wasn't very happy, 
particularly as the tube was only just 
out of warranty.

He wanted to know straight out if it 
could be the tube. And, of course, I had 
to answer truthfully that, yes, it could 
be the tube. But I hastened to add that 
it could be something else instead; like 
a faulty colour amplifier transistor.

Then he wanted to know how much 
it would cost. (I hadn't even seen the 
set at this stage, or even been told what 
make it was.) I explained, as briefly as 
possible, that it was not normally 
possible to quote for radio or TV 
repairs. The cost of the repair cannot 
normally be assessed until the fault is 
found, by which time a significant 
proportion of the work will already 
have been done. Whether I convinced 
him or not I don't know.

On the other hand there was no 
point in being deliberately unhelpful. 
Having determined the make and size 
of the set — it was a 26in Blaupunkt — I 
told him that, if he needed a new tube 
it would cost around $200, plus fitting at 
the normal hourly rate. If he cared to 
settle for a rebuilt tube it would cost 
him a little over $100, plus fitting as 
before. It is wise to allow a couple of 
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hours for fitting, even though it can 
usually be done in less.

As with my previous client, he wasn't 
too keen about the rebuilt tube idea, at 
least initially. After I had spelled it out 
in detail, and he'd thought about the 
price difference, he seemed more 
reconciled to the idea.

If it wasn't the tube, then the 
situation was less clear. I could only 
quote him the hourly rate I would 
charge, to which would have to be 
added the cost of components. Finally, 
I offered to test the tube for him, at no 
charge, if he was able to bring the set to 
the shop. If it turned out not to be the 
tube he could please himself whether I 
should proceed.

Rather surprisingly, he jumped at 
that. Not many people are keen to 
manhandle a 26in set into a vehicle and 
out again, but he seemed to think that 
he could organise it, and that it would 
be worth it. So we left it at that.

Sorry about that!
In my April notes I referred to an 

article on high voltage power line in
terference which appeared in the 
IREE “Proceedings".

Unfortunately I quoted two issues; 
November and December 1978. 
This has caused some problems for 
the IREE, particularly as the 
reference created considerable in
terest.

To set the record straight, the cor
rect issue was DECEMBER, 1978.

Sure enough, a couple of days later 
his car pulled up outside and he and a 
friend manhandled the set into the 
shop. He wasn't able to wait while I 
tested the tube, but gave me a phone 
number to call when I had checked it. 
However, I did establish the vital piece 
of information that the fault did not 
normally show up until the set had 
been running for about 10 minutes. 
Remembering the previous job, I was 
glad I asked.

So I connected the tube to the tester 
and checked each gun for shorts and 
emission. Initially, at least, I could find 
nothing wrong, so I left the tester 
connected and the tube heaters 
running for the next 15 minutes or so. 
When nothing showed up in that time I 
re-connected the tube to the set and 
switched on.

As I expected, the picture came up 
normally and ran that way for the next 
10 minutes or so then, just as the 
customer had said, there was a green 
background and faint retrace lines. 
There was still a picture from the two 
remaining guns, but with distorted 
colour values.

At this point I considered that the 
green colour amplifier was the most 
likely culprit and, in the ordinary way, 
would have made some voltage 
measurements at emitter, base, and 
collector. But not so with the 
Blaupunkt. The colour board carrying 

these amplifiers is mounted hard 
against another board in such a way 
that it is impossible to get at these 
points. (It might be a nice set, but I wish 
the design engineers would think of 
the serviceman sometimes.)

The next best thing was to pull the 
board out and see if I could find 
anything with the ohmmeter. In 
particular, I measured between base 
and emitter and base and collector of 
the green amplifier, hoping to find 
either a short circuit or open circuit. In 
fact, there was no sign of either and, as 
far as this simple test was concerned the 
transistor was OK. Nor could I find any 
other faulty components in the green 
section.

So I replaced the board, switched on, 
and waited for the green to show up 
again. It did so after about five minutes 
and I deliberately let it run for the next 
couple of hours. During this time the 
green became progressively stronger, 
until it eventually wiped out the image 
from the remaining guns. As a check I 
disconnected the green lead from the 
tube, whereupon the red and blue 
images reappeared.

But that was by the way. What I really 
wanted was to get my meter prods on 
the board while it was good and hot. 
So, with everything at the ready, I 
whipped the board out and jabbed the 
prods between base and emitter of the 
green amplifier. It read open circuit. I 
moved one prod over to the collector 
and found that the base to collector 
was also open circuit.

"Gotcha, you beauty!"
From then on it was plain sailing. A 

new transistor was fitted and the set left 
running for the rest of the day, and for 
a couple more hours the next morning. 
With no sign of trouble I rang the 
owner and told him he could collect it 
any time he liked.

Naturally he was very happy, and 
even happier when I answered his 
tentative query about the cost. Since he 
had handled the transport of the set I 
had charged for one hour's labour, plus 
a dollar and something for the 
transistor — a tiny fraction of what he 
had feared when he suspected the 
picture tube.

I have an idea he will come back to 
me if he has any more troubles.

Looking back on the technicalities of 
the fault there is one point that puzzles 
me; while it is easy enough to visualise 
the transistor failing when it became 
hot, I cannot quite explain why it 
remained open circuit when it obvious
ly could not have been passing any 
current.

I can only assume that there was 
sufficient heat from the red and blue 
transistors — the green one is in the 
middle in this set — to maintain this 
condition once it occurred. They are 
certainly close together and are fitted 
with small heat sinks, so this is quite 
possible.

But I still wish that board was 
accessible while in the set. $

Lafayette))
VHF/UHF Scanning Type 
Radio Broadcast Receiver

p

Bearcat c11 Ij

The BEARCAT 210 is an advanced 
scanning receiver with digital fre
quency readout and push-button 
programming — no crystals re
quired.
• 10 Channels within range 146-174 

MHz, 416-512 MHz.
• Decimal frequency display.
• Push-Button Keyboard for easy 

frequency selection.
• Automatic track-tuning for op

timum performance on all 
channels.

• Channel Lock-Out and Delay 
facilities.

• Automatic Search facility. Will elec
tronically tune between selected 
frequencies, lock-on and display 
frequency of received signals.

An advanced technology receiver 
providing manual or scanning type 
operation on up to 10 channels without 
the need for extra crystals. Ideal for 
professional, commercial or amateur 
use, or for Government agencies.
Easy to use. Select the 10 frequencies 
you wish to scan and punch them in on 
the keyboard. The decimal display 
shows each frequency selected. To 
change frequencies, just enter the new 
ones.
Automatic search lets you scan any 
given range of frequencies within a 
band. When the receiver locks-on to an 
active channel the decimal display 
shows the frequency. Automatic track
tuning ensures circuits are always 
peaked for any broadcast.

SPECIFICATIONS
Frequency coverage: VHF — 146-174 MHz. 
UHF — 416-512 MHz. Sensitivity: VHF — 
0.6uV for 12 db SINAD, UHF — slightly less. 
Selectivity: Better than -60 db @ + or — 25 
KHz. Scan Rate: 20 channels per second. 
Antenna: Telescopic (Supplied). Provision 
for external antenna. Audio Output: 2 Watts.

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
□iv. of E.T.D. Electronics Pty Ltd
94 ST KILDA RD, ST KILDA

. Victoria 3182. Tel: 534 6036
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ASPette

w. \\

A new 5V double 
density disk based 
computer system retaining 
the superb quality of our 
8" system at a price to 
upset the competition.

Shown mounted in a 
desk, also available for 
desk top.

799 OANDENONG ROAD.
EAST MALVERN 3145.
VICTORIA AUSTRALIA.
Telephone =2118855 2118344

______ "THE S100 BUS STOP"
S100 16K STATIC RAM S100 I/O PORT BOARD

9 Parallel Ports (programadle), 1 Serial Port-TTY,16K, 2114, Low Power 1.2 Amps Typ. for 16K, 300 or 
450nS, 4K addressing, 4K write protect switches. 

Cromemco bank select, wait states, plated thru holes, 
solder mask See FEB E.T.I project for details 
Assembled and tested $366 00. $5 00 P&P Reg mail 
Kit Price $299 00

UY EPROM ERASERS

New product range, LEE/T 1 5W tube — 20 min. timer 
— up to 40 eproms — will erase in 10/15 min. Model 
MEE/T — 8W tube — 20 min. timer up to 10 eproms 
— will erase in 20/30 min. Model MEE is the same as 
MEE/T but with no timer. All erasers have safety cut out 
switch.
PRICE: LEE/T $105.00, MEE/T $93 47. MEE $73 90
P&P $3.00

11 Slot back plane, 10 amp. power supply, fan. key 
switch, bench mount, rack mount, fully card guided, 
anodised alum.
Basic Bench Mount Kit $189 00
Power Supply S100 Kit 8V, + 16V. —16V $ 79 00 
Accessory Kit $ 46 00
Basic Rack Mount Kit $166 00
Reg. Power Supply 6800 Kit

5v, + 12 V, —12V $104 00
Sent F O B. Overnite Transport

S100 16K Eprom Board Kit $90 00 P&P $3 00
S100 Z80 4 MHz CPU Board Kit $149.00 P&P $3 00
$100 Floppy Disc Controller Kit $168 00 P&P $3 00
S100 11 Slot Back Plane $36 00
S100 Active Termination Board $28 50
S100 Sockets $8 00
S100 Wire Wrap Board $28 50
S100 Extender Board Kit $28 50
Number Cruncher Kit (MM57109) $49 50
Paper Tape Reader Kit $69 50
Front Panel Display Kit $87 50
8080 Single Step Control Kit $21 65

RS232 or TTL. Baud rate generator 9600 to 75, fully 
address decoded, low power buffers, plated thru holes, 
solder mask
KIT PRICE $164 00 P&P $3.00
ASS PRICE $189 00

DISC DRIVES
Shugart SA400 Mini
Shugart SA800
6800 PRODUCTS
6800 1 1 Slot Back Plane
6800 1 1 Slot Chassis (Basic)
6800 Active Termination Board
6800 Extender Board Kit
2708 EPROMS (ceramic)
450nS, guaranteed quality 
2716 Eproms (single supply) 

$355 00 P&P $5 00
$580 00 P&P $5 00

$36 00
$ 1 66 00
$33 50
$28 50

$12 00
$47 50

2114 RAMS Low Power Hitachi, Super Rams
450nS with 300nS available $8 50

Send 60c in stamps for computer printout catalogue 
for full production information and price list.
All products Aust made and ex-stock (almost).
Dealer enquiries welcome

ELECTRONICS H
BUILT AND TESTED

Give name, number, expiry 
date and signature For mail 
order sales.

P.O.A.
ALL PRICES ADD 15% S T. IF APPLICABLE

S.M. ELECTRONICS
10 STAFFORD CRT. DONCASTER EAST. VICTORIA. 3109 
BOX 19 DONCASTER EAST. 3109.
PHONE (03) 842 3950
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Southwest’s CT-82 
“super intelligent” terminal
The new CT-82 intelligent video terminal from Southwest Technical 
Products provides a bright and crisp 12MHz CRT display, together 
with an almost bewildering array of software-implemented control 
functions. Yet it provides these features at a cost lower than many 
“dumb” terminals.

by JAMIESON ROWE

When you first sit down in front of 
SWTP's new CT82 terminal, it doesn't 
seem much different from other ter
minals. You do notice a few special 
control keys like "Insert", "Delete" and 
"Transmit", but apart from that things 
look fairly familiar.

It's when you open up the CT-82's 
User Guide Manual that the differences 
soon start to become apparent. Then it 
hits you: with the CT-82 you can 
change virtually all of the operational 
functions and control parameters in
volved in such a terminal, and you can 
change them under software control by 
merely feeding in a few control 
characters.

This means that the terminal can be 
configured any way you wish, either 
from the keyboard of the terminal itself 
or from the computer to which it is 
connected. And it can be reconfigured 
at any time — on a dynamic basis if re
quired!

What the SWTP people seem to have 
done is decide that if they were going 
to produce an "intelligent" 
microcomputer-based terminal, they 
would use the microcomputer to 
provide as much operational and func
tional flexibility as possible. So as well 
as provide the ability to edit a slab of 
text and then send it off as a nicely- 
prepared block, the CT-82's internal 
6802 microcomputer also provides the 
ability to change all sorts of aspects of 
the terminal itself.

There are no less than 128 different 
control function codes recognised by 
the CT-82. Some of these correspond to 
standard ASCII control codes, while the 
majority are made up from two- 
character combinations.

Here are some examples of the ter
minal configuration flexibility provid
ed. Six control codes are used to con
figure the CT-82's screen cursor: you 
can have a block cursor or an un
derline, blinking or non-blinking, or no 
visible cursor at all. Eighteen further 
codes provide for cursor movement 
control: bump up, down, left or right, 
move a specified number of positions 
in the same four directions, home to 

any of the four display corners, or set 
either horizontal or vertical position or 
both.

Six codes are used to configure the 
CT-82's carriage return/line feed 
behaviour: you can set it for automatic 
line feed with carriage return, or not; 
automatic carriage return/line feed at 
the end of a line, or not; and automatic 
scrolling on line feed, or not. A further 
nine codes are used for configuring in
terface modes: upper case only, upper 

and lower, conversational mode or 
page edit mode, full or half duplex, set 
baud rate (31 speeds available from 50 
to 38,400 baud), and shift mode normal 
or inverted. Another 22 codes control 
the CT-82's responses to control 
characters, and their display or non- 
display.

For text editing there are eleven 
different erase functions. Apart from a 
destructive backspace and line cancel 
you can erase the whole field, any of 
the four display quadrants separately, 
from the cursor to either the end or the 
start of the field, or from the cursor to 
the end or the start of the current line. 
Similarly there are 12 roll and slide 
functions: apart from scroll up or 
down, you can roll any of the four 
quandrants up or down independently, 
or.the whole field to left or right. Eight 
further codes control insertion and 
deletion: delete line up or down, insert 
line up or down, delete character left 

or right of cursor, and insert character 
left or right or cursor.

As if functions like these weren't 
enough, the CT-82 also provides some 
powerful graphics display features. 
Some 11 codes are used for these, in
cluding the code to select graphics 
mode. With a display format of 22 lines 
of 92 six-pixel characters (66x184), the 
CT-82 lets you clear, set or invert any 
specified graphics pixel; clear, set or in
vert a straight line joining any two 
specified pixel addresses; or move the 
entire graphics display up, down, to left 
or to right. Some pretty impressive 
graphics functions, in other words!

There are a variety of other mis
cellaneous control codes. The CT-82 
can automatically display a binary byte 
as two hexadecimal digits, if required, 
or display a two-byte number in left- 

normalised decimal notation with 
leading zeroes suppressed. It can also 
read the current cursor position and 
feed this back to the computer, or do 
the same for an optional light pen at
tachment.

Add all this functional flexibility to a 
bright, crisp 12MHz CRT display and 
the reliability provided by state-of-the- 
art LSI technology, and the CT-82 
emerges as a most impressive terminal. 
Particularly so when you consider that 
the cost for the basic version is only 
$950 plus tax — less than the cost of 
many "dumb" terminals. Even with all 
options the cost of the CT-82 only rises 
to around $1250 plus tax, making it out
standing value for money.

Further information on the CT-82 in
telligent terminal is available from 
Southwest Technical Products 
(Australasia) at 7A Burton Street, 
Darlinghurst NSW, or PO Box 380, 
Darlinghurst 2010. ®
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You could build this computer in just a few nights!

DREAM 6800
Second article on this innovative design

This month, author Michael Bauer gives the construction, testing 
and trouble-shooting procedures for the DREAM 6800. If you get 
started on yours now, youcould have it ready to run the programs 
we will be featuring next month. Included i nth is article is the full hex 
listing of the DREAM’S high-level interpreter/monitor program, 
CHIPOS.

Before soldering, inspect the PCB for 
flaws. Make sure tne PCB is clean. If it is 
not tin-plated, scrub the copper 
pattern of the PCB thoroughly with 
soapy water and steel wool. Solder does 
not take very well to tarnished or lac
quered copper.

You will need a low wattage (20 to 
40W) or temperature controlled solder
ing iron with a fine tip. Some tracks on 

the PCB come very close together, 
which means great care is needed to 
avoid solder bridging. Use 22 gauge, 
60/40 resin-cored solder. Do not 
attempt the job with an old carbon- 
element iron like a "Mini-Scope" or 
"Birko". It's about time you bought a 
precision soldering instrument, 
anyway.

(Editor's note: The author's 

recommendation against carbon- 
element irons refers to the possibility of 
damage from these irons to some ICs 
particularly CMOS types. This is 
because the heavy current flowing in 
the soldering iron tip prevents it from 
being effectively earthed. This allows 
the possibility of damaging voltages be
ing applied to an IC while it is being 
soldered.)

Bend the leads of components (and 
links) with pliers before insertion into 
the board to avoid stressing the casings. 
Splay the leads outward on the solder 
side of the board to hold the part in 
place during soldering. IC's can be held 
with masking tape, or a finger if you've 
got three hands. Note that all resistors 
(except one) have standard half-inch 
lead spacing. Use the minimum amount 
of solder practicable for each joint; 
don't make blobs!

Our prototype was built on a hardboard base with a perspex cover to protect and show off the PC board.
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Begin construction with the links, 
which are considerable in number but 
think of the $10 or more saved over the 
price of a double-sided plated-through 
PCB. Links may be made from tinned 
copper wire, except for long ones 
(where there is danger of shorting) 
which should be insulated. Next, solder 
in the IC sockets, the keypad I/O 
socket, and if desired, the expansion 
sockets. It is recommended to only use 
sockets for IC's 1,2,3,4,7 and 9. If any 
others prove faulty, they can be remov
ed with the aid of solder-wick or a 
solder-vac. The passive components 
(R,C & L) can then be mounted, follow
ed by the ICs, diodes, pot, transistors, 
crystal and terminal pins for power and 
video. Observe orientation of ICs, 
diodes, tantalum capacitors and tran
sistors. Do not yet plug in ICs 1,2,3 ,4,7 
and 9.

Before powering up, inspect your 
workmanship closely for solder 
bridges, missing links or components 
and disoriented parts. By the way, resin 
residue may be removed from the PCB 
with a toothbrush dipped in acetone or 
methylated spirit.

First connect the power supply. 
Details of a suitable power supply are 
given elsewhere. You should check the 
output voltages and regulation under 
load before applying power to the 
computer. A 47 ohm, 5 watt resistor will 
do for a load.

Next, a video monitor needs to be in
stalled. If you can convert your TV to 
accept a video signal, the results will be 
worth the effort. Otherwise an RF 
modulator may be employed to feed 
the signal into the antenna input. This is 
the easiest way to get video, and you 
have the advantage of being able to use 
your computer on any TV set, 
anywhere.

Several possibilities exist for choice 
of keypad. The most economical is to 
wreck an old calculator. Some obsolete 
desk-top models used magnetic reed 
switches which are ideal. The complete 
computer might be able to be housed 
in the cabinet of such a calculator. 
Alternatively, a variety of keyboards, 
current models and obsolete industry 
surplus models are available, mainly 
through the international mail-order 
houses, at prices from 99 cents to over 
$10. Whatever you decide on, make 
sure it is (or can be) wired in a 4 x 4 
matrix as shown in the wiring diagram.

Also, it will be an advantage if there is 
room on or around the keys for labell
ing (e.g. for special functions, or 
alphabetic symbols). A further two 
keyswitches are needed for [FN] and 
[RST], As these will be used frequently, 
they should be of high quality, not 
cheap and nasty pushbuttons.

Wire the keypad (incl. FN and RST) to 
a 16-pin DIL plug via a short length (up 
to 0.5m) of 12-conductor ribbon cable. 
The GND lines (2) should separate the 
PA lines from CA2 and RST. Connect a 
small 8-ohm speaker and diode to pins 
11 and 14. The system is now ready for

Install the wire links before mounting any other components on the PCB.

the smoke test.
With ICs 1, 2, 3, 4, 7 and 9 removed, 

power and TV connected, switch on 
and immediately check voltages at the 
power socket. If there are no loud 
noises nor signs of molten silicon, ad
just your TV (and RF modulator) to get a 
large white rectangle centred on the 
screen. If it is not forthcoming, chances 
are that there's something wrong with 
your RF modulator, or a certain 2N3643 

is in backwards. Having eliminated 
these as the source of error, but still 
getting no picture, go to the section on 
trouble-shooting.

One you've got a picture (large white 
rectangle), remove power and proceed 
to plug in ICs 1,2, 3, 4, 7 and 9, and the 
keypad and speaker. It is very impor
tant when handling MOS devices that 
everything is at the same potential and 
preferably earthed, in particular your
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COMPUTER COMPONENTS
AAAA DESIGNER BOARDS
WOW MODULES PROTO BOARDS

HOBBY-WRAP TOOL-BW-630

Ideal for expanding D2 kits:
STEWART ELECTRONICS
9 SLOT BACKPLANE FOR M6800
• Double sided board
• Solid shield on top
• Active or passive termination
• Provision for 10 bypass caps
• Exorciser and D2 compatible $39.00

UlUHUilHliilHIHI

M6800 PROTOTYPING BOARD
Suitable for wire + wrap or point to 
point wiring. Drilled to accept IC’s with 
0.3"-0.4" or 0.6" spacing. Any mix

ALL HOLES PLATED THROUGH
43 x 43 way 0156" spacing gold plated 
edge connector
Motorola exerciser and D2 compatible

«24.60

(Batteries 
not 

included)

• Battery Operated (size C)
i • Weighs ONLY 11oz

• Wraps 30 AWG Wire onto 
Standard DIP Sockets ( O25inch). 

k Complete with built-in bit 
^and sleeve $47 75

Tax exempt

P.C. EDGE CONNECTORS

$5.50
$4.90

WIRE-WRAP KIT — WK-2-W
WRAP • STRIP • UNWRAP

• Tool for 30 AWG Wire W& 1111 •
• Roll ot 50 Ft White or Blue 30 AWG Wire rJS 1111 *
• 50 pcs each 1 . 2" 3 4 4 lengths — \ \V '

$17.50®'^

S100 gold plated wirewrap 
S100 gold plated solder tail 
D2 Motorola bus 
43/86 156 gold solder tail 
43/86 1 56 w/wrap
We can supply all your edge

$7.34
$7.95 

connector

WIRE WRAP TOOL WSU-30 
WRAP • STRIP . UNWRAP a-, on 

(tax ex ) V.80

requirements from 2 to 85 pin in both 
156 and . 1 spacing. Please send for 

price sheet

LOW COST VDU
VIDEO DISPLAY BOARD 
D2—6800 COMPATIBLE

• Electronics Australia Aug 1978
• 16 lines 32 characters
• Memory mapped — software con

trolled.
PCB epoxy glass gold contacts $14.50
KIT complete $45.50

Stewart Motorola D2 Exerciser Compatible 
Card Cage with provision for shielded 
power supply. See E.A Feb 1979 for full 
details shown with our 9 slot mother board

WIRE WRAP WIRE - 30 AWG
KYNAR SPECIFY COLOUR — 
White-Yellow-Red-Green-Orange-Blue- 
Black 1000 ft. $18.00.

10 TURN POTENTIOMETERS
Stock resistance values

10, 25. ioo, 500.
1K. 2K 5K. 10K.
20K. 50K, 1000K
Spectrol model 534 shaft

fitted.
Cage . .
Card Guides (per pair)

$34.50
0.50

EXTENDER CARD
6800 — D2 — Exorciser Compatible
43 x 43 way double sided fibre glass board. 
Hard gold plated contacts. Gold plated
socket $24.50

Intersil 31/2 DIGIT PANEL
METER $29.95 
LCD KIT
BUILD A WORKING DPM IN Vi HOUR WITH 
THESE COMPLETE EVALUATION KITS

Test these new parts for yourself with intersil's low 
cost prototyping kits complete with A/D converter 
and LCD display (for the 7106) Kits provide all 
materials including PC board for a functioning 
panel meter.

WIRE DISPENSER - 
50 ft roll 30 AWG KYNAR 
wire

• Cuts wire to desired length
• Strips 1" of insulation

WD-30
wire wrap

S4.80 ea.
REPLACEMENT SPOOLS FOR
WD-30 Specify blue, yellow,

white or red $2.60 spool

COMPUTER GRADE 
CAPACITORS

6.8OOMFD 16V $ 5 00 EA
10.000MFD 16V 7.00 EA
10.000MFD 25V 8 00 EA
15.000MFD 25V 9 50 EA
22.000MFD 25V 10 50 EA
68.000MFD 16V 17 00 EA

DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on.

14 pin $0.56 24 pin $0.94
1 6 pin $0.58

Price 9 $675
10 + values may be mixed $5.75

CERMET 
20 TURN 
TRIM POT 
Spectrol Model 43P
ACTUAL SIZE 
STOCK VALUES
10. 20. 50. 100. 200. 500. 1K. 2K 5K 
10K. 20K. 50K, 100K. 200K. 500K. 1M.‘ 
2M 1—9 $110

Values may be mixed. 10+ $0 98

PROTO-CLIP

For power-on/hands off signal tracing. Br
ing IC leads up from PC board surface for 
last troubleshooting.
PC14 4.50 PC24 8 50
PC16 4.75 PC40 13 75

BRIDGE 
RECTIFIERS
W02 1.5 A 
W04 1.5 A 

KBPC 602 
KBPC 606 
KBPC 1002 
KBPC 1004 
KBPC 3502 
KBPC3504

44*
2M. 1—9

CERMET SINGLE 
TURN TRIM POT

Spectrol model 63 P 
ACTUAL SIZE

10+ Values may be mixed $0.75

STOCK VALUES
.10. 20, 50, 100, 200. 500, 1K. 2K, 5K 
10K. 20K, 50K, 100K, 200K. 500K. 1M

$0.501 
$0 60

200V
400V

6 Amp 200V $1 50
6Amp 600V $1 75
10 Amp 200V $1 95
10 Amp 400V $2.25
35Amp 200V $2.60
35 Amp 400V $2 95

LOGIC PROBES 1
CONTINENTAL SPECIALITIES

Z80 CENTRAL PROCESSING UNIT

Software:
The Z-80 CPU will accept most existing 

8080 software without modification in
cluding Assemblers, Debuggers, Disk 
Operating Systems, Basic and Fortran
Support:

The Z-80 CPU is fully S-100 compati
ble and supported by a full range of 
peripherals from both Ithaca Audio and 
other vendors
Features:
• On-board 2708 EPROM
• Power-on-jump to any 4K boundary 

above 32K-RAM, ROM. or the on-

board 2708
• Front panel-less operation allowed 

by on-board run-stop flip-flop and 
optional generation of MEMORY 
WRITE

• Selectable wait states on the follow
ing cycles: M1 cycle
Memory Request cycle On-board
ROM cycle Input cycle Output cycle

• Selectable 8080 or Z-80 1/0 ad
dressing modes.

• DMA Grant tri-states all signals from 
processor board

• 8224 clock generator provides 8080 
like 1 and 2 for the S-100 Bus

COMPUTER 
COOLING FANS 
Popular Muffin fan 
Standard size 4.68'' 
square. 110 volt 
or 240 volt 
available $24.50

DIP SWITCHES
(On-Off Contacts)
4 positions
6 positions
8 positions

10 positions

$1.50 
$1.70 
$1 80 
$3.45

$0.85

See Feb 1979 E A. for full details

LP2
LP1
LP3
DP1

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

15 MHz max input . $24.95
10 MHz max input $44.95
50 MHz max input $69.95
Digital pulser with autopolarity 
pulse sensing . . $74 95

PCB with manual $44 50
Manual only (refundable when board
purchased) 
Kit co rr 
4MHz

with
$5 00

$125.00

WIRE WRAP IC SOCKETS
Gold plated 3 level wrap

8 PIN 42 24 PIN 1 30
14 PIN 66 28 PIN 1-82
16 PIN 74 40 PIN 1-96
18 PIN 90
20 PIN 1 20
22 PIN 1 -20

Good regulation 
Electrostatic shield.

* SE 805
8V (« 5A 2x14V 1A

* SE 810
8V (g 10A 2x1 5V (« 1A

’ 820
8V0 20A 15V (g 1A

15V (s 3A

$14.00

$19.00

$28.00

Built and tested 2MHz board $175.00

All prices plus 15% sales tax. Plus freight.
Please add sufficient freight. Any excess will be refund
ed.

STEWART ELECTRONICS
33 SUNHILL ROAD. MT WAVERLEY 3149
Phone (03) 277 0622 
Bank Card Accepted.

Mon.-Fri 9am-6pm
Sat. 9am-12noon
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DREAM 6800 START ON YOURS TODAY AND MAKE IT COME TRUE

printed board (GND line), your work 
surface, and yourself. Don't wear nylon 
pantyhose or rub ebonite rods in your 
hair while handling MOS!

Apply power once again, and you 
should notice a short bleep in the 
speaker and something resembling fig. 
2 on the screen. The actual pattern and 
4-digit number seen are just random 
garbage in the RAM at switch-on. Try 
keying in any 4 hex digits. This number 
should then appear on the screen, and 
if so, your computer is, in all probabili
ty, fully operational. See how many 4- 
letter words you can make from the hex 
digits: A,B,C,D,E and F. If your system 
fails to display the above information 
(after resetting), see how many 4-letter 
words you can mutter to yourself and 
then proceed calmly to the section on 
trouble-shooting.

Once the video generator and 
processor appear to be working, you 
can try using the memory-modify com
mand. Hit [RST], then enter 0, 1, 0, 0, 
the starting address of the display 
refresh buffer. Now key [FN] followed 
by [0] to get into "memod". The display 
window will show a 2-digit number 
beside the address. This is the contents 
of location 0100, which can also be seen 
in binary at the upper LHS of the 
screen. (A white dot = 1, no dot = 0.) 
Step through the memory by pressing 
[FN] repeatedly. Go back to 0100 (hit 
[RST], 0,1, 0, 0, [FN], 0). This time, write 
into the buffer by keying in a pair of 
hex digits, and another, and another 
. . . noting the binary pattern formed by 
each byte.

Notice that as data bytes are 
deposited into memory, the address 
flips to the next address, before you see 
the byte just keyed in. This is a design 
compromise (not an oversight), but 
should be of no concern because 
you're not likely to be looking at the 
screen anyway, when keying in a 
program. One eye will be on a listing, 
the other on the keypad. The data, 
having been entered, can be verified 
later by stepping through with the [FN] 
key.

Getting the feel for it, and want to try 
a CHIP-8 program? Try the simplest 
possible!-Use memod to enter this data 
at 0200:
Address Data Mnemonic
0200 F0 go tornonitor
0201 00

The instruction F000 does not exist, 
and will result in a jump back to the 
monitor (CHIPOS), but first the inter
preter clears the screen, as it does at the 
start of each new program, (unless you 
start from C002). To run this 
"program", hit RST, C000, FN, 3 (GO 
from C000).

Here's something to watch CHIPOS's 
random number generator at work:

binary = dot.

0200 CA3F VA is random x-coord (00-63)
0202 CB1F VB is random y-coord (00-31)
0204 A20A Point to pattern byte (l=20A)
0206 DAB1 Display 1 byte at coords (VA, VB)
0208 1200 Go to loc'n 0200 for next instr'n
020A 8000 DATA: 80hex = 10000000

Before the programs get too much 
bigger, you'll want to save them on 
cassette. If your recorder has line (aux
iliary) input and output, you're for
tunate because these voltage levels are 
optimum for use with the DREAM- 
6800's tape modem. Also it is highly 
desirable (but not essential) that the 
recorder's internal speaker not be 
muted, so that the leader tone can be 
located by sound. Hence, recorders 
with only an EXT-SPKR (or earphone) 
jack should be modified such that in
sertion of the plug does not result in 
disconnection of the speaker. If this is 
awkward, another speaker can always 
be connected externally.

Do not operate the recorder at high 
volume when connected to the com
puter. Voltage levels exceeding 5V 
peak-peak could damage IC23, but this 
is improbable at normal listening levels. 
Further, recorders without an AUX in-

HOW WE BUILT OURS
Since the author did not present a 

proto-type with his article, we decided 
to build our own, both to confirm the 
design and to aid presentation of this 
attractive system in the magazine. With 
the latter idea paramount, we decided 
to mount the PCB on a hardboard base 
with a perspex cover to protect and 
show off the unit.

The perspex cover is also used to 
mount the keyboard, two pushbuttons 
and the tape interface sockets. This 
method of construction is easy to build, 
is very economical and produces an at
tractive unit.

Readers will note that we have used 
IC sockets for the ICs on the PCB. We 
did this as a precaution — if bugs had 
shown up, we wanted to be able to 
change ICs with a minimum of work. 
Nevertheless we are inclined to agree 
with the author's comments on IC 
sockets.

The miniature speaker is mounted 
face down on the hardboard base. Even 
so we found the loud bleeps it emitted 
quite annoying, so we muted it with a 
preset pot, as suggested by the author.

Rather than salvage a keyboard from 
a calculator or other source, we took 
the easy but expensive approach of 
buying a new one. We used a Digitran 
KL0043 keyboard, which has the but
tons connected in a 4 x 4 matrix as re
quired but with a slightly different 
numbering to that shown on the circuit 
published last month. However, this 

put may require a much lower signal 
level from the computer, for use with 
the "MIC" input. This problem is easily 
solved by inserting a 220k resistor in 
series with the "TAPE-OUT" line (pin- 
16). Shielded cable should be used for 
the tape connections, with the shield 
wired to pin-13 of the I/O plug.

To test the cassette functions, 
proceed as follows. Use the "memod" 
function to create a pattern on the 
screen, as described earlier. Then 
define the beginning and ending ad
dresses of the block you want to save, 
in this case the display buffer page from 
0100 to 01FF. For convenience, the en
ding location PLUS ONE is specified. 
Hence to dump the display, deposit the 
following data at 0002: 
0002 01 Beginning address MSB
0003 00 Beginning address LSB
0004 02 Ending address ( + 1) MSB
0005 00 Ending address LSB 

presents no problem.
The keyboard can be purchased from 

Radio Despatch Service, 869 George 
Street, Sydney, NSW 2000. Radio 
Despatch Service have notified us that 
since the wholesale price of the 
keyboard is high, they have reduced 
their own margin to a minimum. Even 
so, the KL0043 will set you back by 
$20.43, including sales tax. Radio 
Despatch Service also have a ready 
source of suitable perspex in the form 
of surplus smoke-tinted record deck 
covers, at $2 each.

For the RST and FN pushbuttons we 
used two good quality momentary con
tact switches. We didn't bother to label 
these as they are used so often that it 
soon becomes second-nature. The FN 
button is mounted on the right and the 
RST on the left, immediately above the 
keyboard.

The major ICs for our unit, with the 
exception of the CHIPOS EPROM, 
were supplied by Total Electronics, 155 
Willougnoy Road, Crows Nest, NSW 
2065. Silicon Valley Stores and Applied 
Technology Pty Ltd, 1a Pattison 
Avenue, Waitara, NSW 2077 will be able 
to supply all the IC's, including the 
CHIPOS (2708) EPROM.

Two other firms have EPROM 
programming services: A.J.F. Systems & 
Components Pty Ltd, 29 Devlin Sreet, 
Ryde, NSW 2112 and Warburton Franki 
(Sydney) Pty Ltd, 199 Parramatta Road, 
Auburn, NSW 2144.
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Economic

Digital

PO Box 817, CROWS NEST, 2065.
SHOWROOM: Cnr. ATCHISON and OXLEY STS, 
ST. LEONARDS, SYDNEY.
TEL: 439-1220 439-1773
TELEX: AA27901

Control pty. ltd.

COMPONENTS, KITS and EQUIPMENT
We are now dealers for Jade Computer Products Inc. Guaranteed factory prime. Delivery 
normally ex-stock to 3 weeks. Add 1 week for mail orders. Add 15 percent sales tax to all 
prices. Add $3.50 for postage and handling of mail orders. Wholesale enquiries welcome 
on headed paper. Discount for quantity orders. Send money with order or use Bankcard 
(send No, expiry date, signature). Send 20c stamp for Catalogues.

Some sample prices.f Retail on one-off basis)

2114 RAMS ........................... $10.38 8085 CPU chip ............................ $28
2513 Char Gen. Ucase ............ $9.40 63 key ASCII unencoded keyboard $40
2708 EPROMS....................... $12.50 19 key hexadecimal keypad ........ $14
clln (Tl)...................... 828 TRS-80 16k memory kit installed $240
6502 CPU chip ...................... $10.95 16k Static Ram kit..................... $299

CPU chiP ........................... $16 Z80a 4 MgHz board kit.............. $165
Z80a CPU chip ........................... $30

Prices subject to change without notice

MICROCOMPUTER SYSTEMS
Send 20c stamp for our full range of equipment and software
• COMPUTER WITH 48K RAM, Z80A, 2 x 8” disk drives (480K single density 960K 
double density optional); Terminal 9600 baud, 80 x 24, ASCII keyboard plus numeric 
keypad; Printer upper and lower case, impact, tractor feed; Debtors, Creditors Payroll 
General Ledger, Utilities.

$7,700

• DIABLO PRINTERS, Axion 801 p, Ip.225, Expandor printers, 
additional memory, Database packages available. Send for details. extra disk capacity,

• WORD PROCESSORS starting from $4,600 plus your choice of printer.
• THE TEACH YOURSELF COMPUTER soon to be released at $640 retail. This computer 
will make all computers under $3000 obsolete. Send for details.
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DREAM 6800

[N.B.: 01FF +1=0200; MSB = Most 
significant (high-order) byte; LSB = 
Least significant (low-order) byte.]

Thus, a 256-byte block is defined, 
from 0100 to 0200, not including the last 
byte (at 0200). The same block applies 
to a load or dump. This simple tape for
mat lets you load a file (or part thereof) 
into any place in RAM, regardless of 
where it was dumped from, thereby 
allowing relocation of data or 
programs.

Having got that, reset the system, 
start the cassette in RECORD mode and 
adjust the recording level, and let it run 
for several seconds to write a "leader" 
tone (steady 2400 Hz). Then key [FN][2] 
(dump/save). The screen will be disabl
ed until the dump is complete, because 
the serial I/O software cannot tolerate 
the display refresh delays.

To verify the dump, and to test your 
demodulator, power down the system 
to destroy RAM contents. Once again, 
enter the begin and end locations, as 
above. Set the DEMOD trimpot to mid
position. Rewind and play the tape un
til the leader tone is heard, then press 
[FN][1] (load). The display will again 
black out and should return at the ins
tant the last byte is accepted, hopefully 
revealing your saved pattern.

if anything goes wrong, first retry the 
above steps. Then try various recording 
and playback levels, or try adjusting the 
DEMOD trimpot (although this should 
be non-critical in the majority of cases). 
As a last resort, you might have to 
check the modem with a CRO, but be 
suspicious of external troubles first. 
Also note that it pays to use good quali
ty cassettes.

That concludes the testing 
procedure. Now you can look forward 
to entering and saving much larger 
programs. Be sure to write down the 
block loading addresses on the cassette 
index. It's a good idea to always use 
"standard" size blocks; e.g. 0200-0300 
for a small program; 0200-0400 for a 
medium; and 0080-0400 to dump all 
usable RAM. Refrain from oum- 
ping/loading 0000-0080, because this 
area is reserved for CHIPOS's 
scratchpad and stacks.

Just a final note for perfectionists. 
The width of the first and last dot (on 
every row) is controlled by the delay 
network on H64, (120 ohms, 220R, 220 
ohms, ,0033uF). If the RHS dots are too 
narrow, first try increasing C to ,0047uF. 
Also, the frequency of the cassette 
modulator (2400Hz, marking) can be 
adjusted by the 5.6k resistor. Speaker 
volume can be reduced with a series 
resistor or 500 ohm trimpot.

C000 8D 77 CE 02 00 DF 22 
CO IO DF 28 DF 14 BD CO D0 
C020 2E DF 28 96 29 44 44 
C030 96 28 84 Fd 08 08 80 
C040 CE 00 2F 08 48 28 FC 
C050 Cd 88 C0 Cl C0 C8 C0 
C060 C0 97 CO F8 C2 IF C0 
C070 81 E0 27 05 81 EE 27 
C080 8C 02 00 26 FS 39 30 
C090 24 35 39 DE 14 6E 00 
C080 D7 14 DE 14 DF 22 39 
C0B0 23 36 96 22 36 9F 24 
C0C0 39 96 29 91 2E 26 09 
CODO DE 22 08 08 DF 22 39 
C0E0 81 DI 29 27 EB 39 C6 
C0F0 20 3B 96 29 98 2E 20

Cl00 D6 29 C4 0F 26 02 96 
Cl 10 94 2F 58 58 26 08 7F 
Cl20 58 26 08 7F 00 3F 90 
Cl30 00 39 86 C0 97 2C 7C 
CI40 FF 97 0D 39 07 Cl 79 
CI50 IE Cl 89 29 Cl 93 33 
CI60 Cl 44 C6 09 86 00 91 
Cl 70 7E C3 60 EE 01 96 2E 
CI80 20 8B 97 20 39 16 7E 
CI90 D7 26 39 CE Cl BC 84 
CI80 IE CE 00 08 DF 26 C6 
CIBO 83 79 00 IF 79 00 IE 
CIC0 49 25 F3 9F E7 9F 3E 
CID0 E7 DF 87 DF D7 DD F2 
CIE0 C6 64 8D 06 C6 08 8D 
CIFO 05 5C 98 0E 20 F7 E7

C200 DE 26 20 09 OF 9F 12 
C2I0 OF 32 87 OO 08 7C 00 
C220 29 7F 00 3F DE 26 86 
C230 37 DF 14 86 OO 97 IE 
C240 74 OO IE 76 OO IF 58 
C250 15 D6 2E CB 08 8D IE 
C260 08 33 58 26 CB 39 16 
C270 86 OI 97 3F 39 96 2F 
C280 54 IB 97 ID DE IC 39 
C290 C6 06 E7 01 6F OO 39 
C280 8D 15 97 17 C6 OF 8D 
C2B0 48 48 9B 17 97 17 39 
C2C0 54 25 FC 39 DF 12 8D 
C2D0 00 20 07 8D C2 7D OO 
C2E0 O4 D7 21 C6 41 F7 80 
C2F0 80 12 39 8D 00 37 C6

C300 12 C6 38 E7 01 C6 7F 
C3I0 8D 13 86 08 2B FC 8D 
C320 58 26 F7 20 17 DF 12 
C330 C6 08 8D BF 87 00 OD 
C340 83 86 37 3D B9 DE O2 
C350 04 26 F7 20 08 8D E8 
C360 8E 00 7F CE C3 E9 DF 
C370 CE 4D 28 10 8D C9 84 
C380 DE 06 6E OO SD OC 97 
C390 8D 8D 48 48 48 48 97 
C380 06 8D 25 8D 98 4D 2B 
C3B0 EC 86 IO 8D 2B CE OI 
C3C0 8D 06 08 8D 03 SD 15 
C3D0 OI 32 DF 12 BD Cl 93 
C3E0 97 2E 86 18 97 2F DE 
C3F0 80 12 3B DE OO 6E 00

CE 80 5F DF 24 DE 22 EE OO 
96 14 84 OF 97 14 8D 21 97 
44 44 SD 15 97 2F CE C0 48 
18 24 F8 EE OO 8D OO 20 CC 
86 OO 39 C0 68 CO 82 CO 8C 
EE CO F2 C0 FE C0 CC CO 87 
D7 Cl 5F D6 28 26 25 96 29 
OE 39 4F CE Ol OO 87 OO OS 
9E 24 32 97 22 32 97 23 9F 
96 38 5F 98 15 97 15 D9 14 
DE 14 DF 26 39 30 9E 24 96 
35 20 ES 96 29 91 2E 27 IO 
39 96 2F 20 FO 96 2F 20 F3 
BD C2 97 7D 00 18 27 O7 C6 
9E DI 29 27 DO 20 D5 96 29 
35 8D 38 94 29 20 2F 96 2E

2F 58 26 02 98 2F 58 26 02 
OO 3F 9B 2F 24 03 7C OO 3F 
2F 25 03 7C 00 3F DE 28 87 
00 2D DE 2C 96 0D 8B OO 88 
08 Cl 7D 15 Cl 82 18 Cl 85 
Cl DE 55 Cl F8 65 C2 04 CE 
29 27 09 OS 08 08 58 26 F4 
6E OO 96 20 20 BO BD C2 C4 
C2 El 5F 9B 27 97 27 D9 26 
0F 08 08 48 28 FB EE OO DF 
05 96 IE 84 EO 87 04 09 86 
48 26 F7 58 26 EB 39 F6 DF 
D9 E7 CF F7 CF 24 9F F7 DF 
4F D6 DD F3 CF 93 4F DE 26 
02 C6 01 D7 0E 5F 91 OE 25 
00 08 39 OF 9F 12 8E OO 2F

9E 26 34 CE OO 30 D6 2B C4 
27 58 28 F6 9E 12 OE 39 D6 
Ol 97 IC C4 0F 26 02 C6 10 
7F OO IF D6 2E C4 07 27 09 
26 F5 D6 2E SD 28 96 IE 8D 
96 IF 8D 0B 7C OO 2F DE 14 
E8 0O 88 O0 E7 00 II 27 04 
84 IF 48 48 48 C4 3F 54 54 
C6 FO CE SO IO 6F OI E7 OO 
SD EE 7F OO IS 8D 55 E6 OO 
El E6 OO 54 54 54 54 SD 07 
Cl OF 26 02 D7 18 86 FF 4C 
BF 86 01 2B 07 48 28 F9 6D 
18 26 EC SD 03 DE 12 39 C6 
12 7D OO 21 26 FB C6 01 F7 
C8 58 Ol 26 FC 33 39 CE 80

E7 00 87 01 C6 01 E7 00 39 
DD C6 09 0D 69 0O 46 8D D3 
CE 80 12 39 8D F8 36 68 O0 
46 58 26 F7 32 DE 12 39 2O 
39 8D F7 86 OO 8D DD 08 9C 
SD B7 87 0O OS 9C 04 26 F7 
OO 86 3F 8D 92 8D 43 OE 8D 
03 27 23 48 27 D8 48 27 CS 
06 8D 06 97 07 8D 23 20 DF 
OF SD 85 9B OF 39 8D 12 DE 
04 8D ES 87 00 08 DF 06 20 
C8 86 FF BD CO 7D CE 0O 06 
39 86 0O 36 44 44 44 44 8D 
C6 05 BD C2 24 86 04 9B 2E 
12 39 78 O0 20 78 OO 21 7D 
00 C3 F3 00 80 OO 83 C3 60This is the complete listing for the

CHIPOS interpreter/monitor program.
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DREAM 6800
time. If not, suspect the 4014 (IC7).

EASY TO BUILD, FUN TO DRIVE 4 Finally, the least likely cause of the 
above symtoms is a bad EPROM.

TROUBLE-SHOOTING
In the unlikely event that your com

puter malfunctions, the cause must be 
either a constructional error or a faulty 
component. Therefore, proceed to 
double check the board. Inspect the 
solder side with a magnifying glass and 
if any tracks appear to be touching, 
scrape between them with a sharp 
pointed instrument. Remember to 
ground yourself and the board. Look 
for disoriented components, and in
correct values. Check that all links are 
present. From here on, it is assumed 
that the wiring is correct and that your 
power supply and video monitor are 
working properly.

The first step is to get the video dis
play generator up. ICs 1, 2, 3, 4, 7 and 9 
should be removed at this stage. First 
check the clock (IC8). There should be 
1MHz square waves at pins 7, 13, and 
15, and 2MHz at pin 5 (to VDG). Also 
check RST (pin 14) is high. If trouble, 
check that the crystal is oscillating 
(1MHz sine-wave at pin 2), using a x10 
probe on your CRO. If not, try it 
without the L-C tank circuit 
(150pF/10uH). If no success, you have a 
bad crystal, or 6875.

If there appears to be some video 
output, but you can't get the picture to 
lock, the trouble is probably in your RF 
modulator. Try reducing the level of 
the video input signal to the modulator. 
Also, beware of harmonics; perhaps 
you have been trying to tune in to a 
spurious signal eminating from the 
thing.

Assuming the presence of a 2MHz 
clock signal, check for horizontal and 
vertical sync pulses (4us every 64us, and 
approx. 300us every 20ms, resp.). If no 
sync, check counter outputs (ICs 15,14, 
13, in that order). Vertical problems 
could also be caused by IC 13 not reset
ting or by a faulty one-shot (IC19b). 
There's not much else that can go 
wrong with the VDG itself, except 
when interacting with the MPU.

Having obtained a rock solid white 
rectangle display, the next step is to 
check operation with the processor. 
With all ICs installed, switch on (and 
reset) the system again. Press a few hex 
keys. Are the keystrokes being 
acknowledged with a bleep, but 
something incoherent is being dis
played? If so, do the following, in order 
given: —
1. Check the LOAD pulse (IC7, pin 9); 

should be 500 to 800 nanosec, every 
8 dot-clock cycles (4us).

2. Remove ICs 1, 2 and 9 (MPU, ROM, 
PIA); connect BA (IC11, pin 13) to 
+ 5V; proceed to check the DMA 
address bus (outputs of buffers, IC5, 
6). The signals should be the same as 
the respective inputs. Now remove 
the +5V connection to BA. The out

puts should no longer follow the in
puts, but "float". If any of the 
Tristate buffers appear to be faulty, 
replace it.

3. Re-insert all ICs previously removed. 
The screen should show RAM con
tents, usually some kind of vaguely 
ordered pattern, or random dots. Try 
grounding WE (IC3, pin 10) momen
tarily with a jumper lead, a few 
times, while the system is running. 
The display should change' each

PARTS LIST
HARDWARE

1 PC board, 244 x 142mm
1 4.000MHz crystal
1 hexadecimal keypad (4x4 matrix)
2 momentary-contact pushbuttons
2 RCA phono sockets
1 small loudspeaker
1 10uH inductor

SEMICONDUCTORS
1 6800 microprocessor
1 6821 peripheral interface adaptor
1 6875 clock generator
1 2708 EPROM (programmed with 

CHIPOS)
2 2114 static RAMs
1 4040B CMOS counter/divider
1 4014B CMOS static shift register
2 74LS04 hex inverter
1 74LS08 quad 2-input gate
1 74LS10 triple 3-input gate
1 74LS11 triple 3-input gate
1 74LS20 dual 4-input gate
1 7440 dual 4-input buffer
7 7474, 74LS74 dual D flipflop
2 7493, 74LS93 binary counter
7 74121 one-shot multivibrator
1 74123 dual one-shot
2 74LS367 Tristate buffer
1 566 function generator
1 741 operational amplifier
7 2N3643 NPN transistor
7 2N4250 PNP transistor
6 1N4148 silicon diodes

PITT ST. MICROCOMPUTER CENTRE
SOFTWARE FOR TANDY TRS-80

Software 80
Complete Business System

(DISC) $495
(Accès, Rec.. Accès Pay. Invent, Payroll. Mail List)
Also various computer games
Microsoft
TRS-80 Fortran (DISC) $365.50
Small System Software
Electric Pencil $105 00
Also Disc Monitor, Resident Edit/Assem etc
Pitt St. Centre
Level II Games Cassette

Startrek etc $12.00
Level II Instruction

Cassette in Basic ....................................... $32 00
TAILOR MADE SYSTEMS: SOFTWARE PACKAGES 
MODIFIED
A.J.A. Systems & Sunshine Comp. Co. Phone: 235 7229

TANDY USERS CLUB NEWS LETTER S10/annum.

At this stage, we are assuming that 
the video is behaving itself, but a 
processor malfunction is suspected. 
With all chips on board, press the [RST] 
key. The speaker should bleep when 
the key is held down (even if the PIA is 
at fault), and the RST line (IC8, pin 14) 
should go LOW momentarily. If not, 
check the 2.2uF tantalum capacitor and 
RST wiring. Note that the Reset func
tion is performed by the 6875. If the 
system does not appear to be resetting, 
you could have a faulty EPROM, RAM,
MPU or PIA! (Continued on p125)

IC Sockets
2 40 pin
7 24 pin
2 18 pin
3 16 pin
7 76 pin DIL plug

CAPACITORS
2 10uF/16VW aluminium elec

trolytic
7 10uF/16VW tantalum electrolytic
7 2.2uF tantalum electrolytic
12 0.1 uF polyester or ceramic
7 ,033uF polyester
7 ,022uF polyester
2 ,01uF polyester
7 ,0033uF polyester
7 ,001uF polyester
2 150pF ceramic
7 47pF ceramic or polystyrene

RESISTORS
UAW, 10% tolerance)
2 x 22k, 5 x 10k, 7 x 6.8k, 7 x 5.6k, 2 x 
4.7k, 5 x 2.2k, 3 x 1.5k, 1 x 1k, 2 x 470 
ohms, 2 x 120 ohms, 7 x 75 ohms (or 2 
x 150 ohms), 1 x 74 ohms.
7 5k trimpot (vertical mounting)

MISCELLANEOUS
Ribbon cable, tipped copper wire, 
spaghetti sleeving, shielded cable, 
PC pins, 22g solder, 3 extra DIL plugs 
and sockets (if required for expan
sions).

LECTURES ( 1 evening/wk) 
Microcomputers 8wks ..................... $150
Microprocessors 8 wks....................... $150
Beginners Basic 4wks ....................... $80

Consulting services from ................... $5.00

HARDWARE 
Teletype 43................... $1322-50 Incl. S.T.
Connecting cable for Tandy............. $30.00
Intel 8085 Microprocessor kit $230.00 Incl. 
ST.
When ordering cassettes specify for CTR41 or CTR80

WRITE TO:
373 PITT ST, SYDNEY 2000.
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WE PROUDLY PRESENT:
DICK SMITH LINE PRINTER
MODEL DP-8000

COMPATIBLE:
WITH ANY CENTRONICS 
TYPE PORT. SORCERER/TRS-80etc
$6.00 FREIGHT ANYWHERE IN AUSTRALIA

FEATURES:
* Bl DIRECTIONAL PRINTING
* 9X7 CHARACTER FORMAT
* 241mm STANDARD FAN FOLD COMP.PAPER
* UP TO 3 CARBON COPIES & ORIGINAL
* 80 COLUMNS SINGLE, 40 DOUBLE WIDTH 

CHARACTERS
* UPPER & LOWER CASE ASCII
* AUTO TOP OF FORM
* AUTO SKIP OVER PERFORATION
* PARALLEL CENTRONICS PORT
* RS232 PORT (110-9600 BAUD) SERIAL
* 1K BUFFER MEMORY

• AVAILABLE EX STOCK THROUGHOUT 
AUSTRALIA

CAT.X-1188 $1298°°
DICK SMITH ELECTRONICS

PRICES CORRECT AND STOCK AVAILABLE AT PRESS TIME

SYDNEY 439 5311 CANBERRA 80 4944 MELBOURNE 67 9834 

BRISBANE 391 6233 ADELAIDE 212 1962 PERTH 328 6944 
MAIL ORDERS PO Boi 747. CROWS NEST. NSW 2085 Po«t and packing axtra.

551

Q Cromemco 
COMPUTER SYSTEMS

TOMQRR 'S COMPUTERS NOW

£

ADAPTIVE ELECTRONICS NOW OFFERS THE SUPERB RANGE OF CROMEMCO COMPUTER 
SYSTEMS, PERIPHERALS AND SOFTWARE, INCLUDING SOFTWARE SUPPORT AND 

PROFESSIONAL HARDWARE BACK-UP.

SYSTEM THREE FEATURES
• Fast Z-80A microprocessor
• RAM expansion to 512k Bytes
• 2 or 4 8 inch disc drives
• 21 slot S-100 bus
• Printer interface
• RS-232 or 20mA serial interfaces
• Excellent service access

nr- ADAPTIVE
PC electronics P/L

COMPREHENSIVE SOFTWARE SUPPORT
• Disc operating system (CP/M compatible)
• 16k disc extended BASIC
• Multi-user BASIC
• COBOL compiler
• FORTRAN IV compiler
• Z-80 macro assembler
• Word processing and Data base management

77 Beach Rd, SANDRINGHAM, Victoria. Australia 3191 
Telephone (03) 598 4422; Telex 35666

Perth Representative: Micro-Data Pty Ltd. 437. Cambridge
Street. Wembley. 6014. Telephone (09) 387 3314
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A Power Supply for the 
DREAM 6800 computer
This power supply was designed specifically to meet the power 
requirements of the DREAM6800 computer published elsewhere in 
this issue. The supply provides three rails: +5V and +12V, each 
with more than adequate current capability.

by LEO SIMPSON

As part of our presentation of the 
highly innovative DREAM 6800 com
puter we decided to produce a suitable 
power supply. You could call it the 
"DREAM POWER". The circuit is much 
the same one originally roughed out by 
designer Michael Bauer, but we have 
produced a PC board for it, to make 
construction easy. After all, why make 
the computer easy to build but the 
power supply difficult?

Maximum power requirements 
(worst case) of the DREAM 6800 are 
+ 5V at 1 amp, -5V at 100 milliamps and 
+ 12V at 100 milliamps. This is easily and 
simply provided by a bridge rectifier 
and transformer with a centre-tapped 
30V secondary winding.

The bridge rectifier feeds a 
2200uF/25VW filter capacitor for the 
two positive supply rails and a 
1000uF/25VW capacitor for the lightly 
loaded -5V rail. Under normal load 
conditions, both capacitors will be 
charged to 20VDC or more. This is 
necessary for good line regulation of 
the 12V rail, but means that the voltage 
drop and thus power dissipation of the 
two 5V regulators is higher than ideal.

Fortunately, the -5V regulator is light
ly loaded, as noted before, and 
therefore does not dissipate much 
power. But the +5V regulator dis
sipates 10 watts or more, which requires 
an effective heatsink. We settled on this 
perhaps wasteful compromise because 
it results in a simple rectifier circuit and 
uses an economical and readily 
available transformer.

Power dissipation in the regulators 
could perhaps be reduced by sub
stituting a transformer with a centre
tapped 24V secondary. This would 
result in approximately 17VDC across 
the filter capacitors instead of more 
than 20VDC. However, this approach 
might prejudice the line regulation of 
the 12V regulator in areas where the 
mains voltage is prone to drop below 
240VAC.

While only the + 5V regulator is re
quired to supply 1 amp, we have stan
dardised on 1 amp regulators for all 
three since they are the most readily 
available. If you are able to obtain 12V 

and negative 5V regulators of lower 
rating at a good price, then by all means 
use those instead.

All the circuitry for the power supply 
is accommodated on a small PC board 
measuring 81 x 90mm and coded 
79ups6. The bridge rectifier consists of 
four 1 amp diodes such as 1N4001 or

LM3407805 7812 LM3207905

LM340T/12, 7812

“DREAM 6800” POWER SUPPLY 2/PS/-
This circuit has adequate current ratings for the requirements of the DREAM 6800.

The utilitarian looks of this power supply will not upstage the DREAM 6800 com
puter.

similar types. Even though the two filter 
capacitors are reasonably close to the 
regulators in terms of conductor 
length, we have taken the usual 
precautions to ensure stability of the 
regulator ICs.

These precautions take the form of 
1uF tantalum capacitors at the input 
and output of each regulator. An ex
ception to this is the negative 5V 
regulator, which requires a 2.2uF tan
talum capacitor at its input. In general, 
the input capacitors are required to 
prevent high frequency oscillation of 
the main emitter-follower in the 
regulator IC, while the output capacitor 
ensures a low output impedance at
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DREAM POWER SUPPLY

high frequencies.
We used a standard case from Dick 

Smith Electronics to house the power 
supply. This has a sturdy steel wrapover 
cover with ventilation holes, but the U- 
shaped pan section is made of light
gauge aluminium which is quite flimsy. 
In addition, it is painted so it is quite in
adequate as a heatsink for the +5V 
regulator. Overall dimensions of the 
case are 160 x 70 x 184mm (W x H x D).

PARTS LIST
HARDWARE
1 case with lid, 760 x 70 x 184mm
1 PC board, 81 x 90mm, code 79ups6
1 transformer with 30V centre

tapped secondary at 1 amp DC or 
more; Ferguson PL30/40VA, A&R 
6672, DSE M-6672 or similar

1 SPST mains toggle switch
1 3-way insulated terminal block
1 single-sided heatsink, 100 x 50mm, 

or larger
8 PC pins
4 Ricno PCB supports
7 solder lug
7 4-pin polarised plug and socket
7 Mains cord and plug (preferably 

one-piece moulded type)
7 mains cord clamp
SEMICONDUCTORS
4 1N4001 silicon diodes
7 LM340T-5.0, regulator uA7805 

regulator
7 LM340T-12, uA7812 regulator
7 LM320T-5.0, uA7905 regulator
7 ¡LED and bezel holder

PASSIVE COMPONENTS
7 x 2200uF or 2500uF/25VW 

pigtail electrolytic
7 x 1000uF/25VW pigtail electrolytic
7 x 2.2uF tantalum electrolytic
5 x 1uF tantalum electrolytic
7 470 ohm 14 or VzW resistor
MISCELLANEOUS
Heatshrink tubing, hook-up wire, 
screws, nuts, lockwashers, solder.
NOTE: See text for possible compo
nent substitutions.

To solve the heatsink problem we cut 
a small window (about 20 x 25mm) in 
the rear of the case, coinciding with the 
position of the +5V regulator. This 
enabled this regulator IC to be bolted 
directly to a single-sided extruded 
aluminium heatsink of reasonable size. 
We did not fit heatsinks to the other 
regulators.

Note that the lead arrangement on 
the negative 5V regulator differs from 
positive regulators: the centre lead and 
metal flag are connected to the input 
rather than GND (OV).

Use PC pins on the PC board, to

Follow this diagram and the photograph below for easy assembly of the power 
supply.

simplify connections. 8 pins are re
quired.

Several readily available power 
transformers can be used. We used the 
Ferguson PL30/40VA. Others which

would fill the bill are the A&R 6672 or 
the Dick Smith equivalent, M-6672.

Take care with tne mains wiring. The 
three core mains cord should be passed 
through a grommetted hole in the rear
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DREAM POWER SUPPLY

of the case and anchored with a cord 
clamp. Mechanically terminate and 
solder the earth wire to a solder lug 
screwed to the case. Terminate the ac
tive and neutral conductors plus the 
wires to the transformer primary and 
the mains toggle switch via a three-way 
insulated terminal block.

We estimate that the current 
cost of parts for this power 
supply is approximately

$38
This includes sales tax.

Make sure that the soldered connec
tions to the mains switch and the 
transformer primary are insulated with 
heatshrink tubing or similar material. In 
the case of the Ferguson transformer, 
this problem is taken care of by sheath
ed push-on connections.

We terminated the regulator outputs 
in a 4-pin polarised socket which is 
convenient for cable connection. 
However there is no reason why

Actual size artwork for the PC board.

separate screw terminals or jack sockets 
could not be used.

Before the power supply is put into 
service it is a good idea to check the 
output voltages. Use a 47 ohm 1W 
resistor to load the 5V regulators and a 

100 ohm resistor of 2W rating or more 
for the 12V regulator. For the 5V 
regulators the acceptable range of out
put voltage is 4.75 to 5.25V, while for 
the 12V regulator the range is 11.4 to 
12.6V. ®

Y-----------
Tw—........»

50- 100» MHz

Hz x IO*
M H?

Hi. Frgq.——— Í

F&EQL ENCY METER - TIMER 140

0-50 «feil

PERIOD
FREQ Jj

START

SENS. de SHIFT V
STOP

RESET

1 GHz DIGITAL FREQUENCY METER KITS
$179 ($199 inc. tax) Registered Post $6; C.O.iD. SI Extra. SPECIFICATIONS ETI - 140
Now features improved displays, and notes based on the hundreds of units built to 
help you avoid problems. Optional low cost "add-on" high stability oscillator. 
Details with kits, or upon enquiry. 50 MHz version (without prescaler) $164 ($182 
inc. tax) plus post. ALL parts are supplied, and all are high quality and guaranteed. 
Pre punched chassis with brushed aluminium front panel. Pre-tinned fibreglass 
P.C. board to ease construction. Can be successfully completed by anyone capable 
of good quality soldering who follows the instructions. Examine the kit carefully, 
and if you are not satisfied for any reason, or feel it is too difficult for you, return it 
in new condition within 10 days of purchase for a full refund. $ervice at 
reasonable rates, is available. Details with kits. Tax free prices are available to 
manufacturers, educational and government institutions, students presenting the 
appropriate declaration, and export sales. Insured airmail to N.Z. and PNG $13 
For further information see E.T.I.' March 1978, or contact us.
MAIL ORDERS AND ALL ENQUIRIES TO:

J. R. COMPONENTS
P.O. BOX 128 EASTWOOD N.S.W. 2122. PH. (02) 85 3976
COUNTER SALES FROM

JAYCAR PTY LTD, 405 SUSSEX ST, SYDNEY

Modes of operation
Range

Frequency
High frequency
Period
Time

Resolution
Frequency
High frequency 
Period

Display
Sensitivity

Normal input 
High frequency input 
Time inputs

Input impedance
Normal input
High frequency input 
Time input

Maximum input voltages
Normal input
High frequency input 
Timing inputs

Crystal frequency 
nominal 
actual

Stability and accuracy 
Frequency

Period and time

Frequency, period end time

10Hz- 50MHz 
50 MHz- 1GHz*

1p» - 100 »ec.

1Hz 
10Hz

ip»
8 digit LED, leading edge blanking

20mV
20 mV
0V to +3V level »hift

1Meg// 15pF 
* 75 ohm»
>10k

70V acj 100V de 
200 mV ac,» 50V de 
í 100V de

4000kHz 
3999.995kHz

Depends on crystal used and initial 
adjustment. Oven used keeps temp
erature within 2°C.
approx -0.000126%

The upper limit of the prescaler has not been checked due to the lack 
of a signal source but both the preamplifier (OM335) and the divider 
ICs are specified up to 1 GHz.
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I * ROD IRVING »
FANTASTIC QUANTITY DISCOUNTS
10 
10
10 
10
10 
100 
1000
10 
10
10 
100 
100 
100
10 
100
6 
2
10 
100 
10 
100 
10
10 
10 
1C
I0 
10 
10 
LED 
100 
100 
500 
1000 
20 
20 
10 
10 
10 
10

TIP32B 
TIP31B 
FND 357 
FND 500 
RED LEDS 
RED LEDS 
RED LEDS 
7805 
7812 
BC547 
BC547 
IN4003
IN4004 
4016 
4016 
LUGTAG STRIPS 
LM309K
GREEN LEDS 
GREEN LEDS 
YELLOW LEDS 
YELLOW LEDS 
4011 
4001 
7400 
7410 
7490 
uA301 
723

CLIPS ea

10
10
10 
2650 
8080A
10
20
10
20
10
10
10
100
1000
2708
10 2708 
2114
8
16
32 2114
10
10
10

LED CLIPS 
MOLEX PINS 
MOLEX PINS 
MOLEX PINS 
BD139 
BD140
BC548 
BC549
BC557 
BC558
BC559 
74000 
2102LP450nS 
CPUea 
CPUea
555 Timers 
555 Timers 
741 m DIP 
741 m DIP 
8 pin DIL 
14 pin DIL 
16 pin DIL 
IN4148
IN4148 
EPROM ea. 
EPROM ea. 
(450nS)ea.
2114 (450nS) 
2114 (450nS) 
(450nS) 
2N3055 
SC141D 
SC151D

6.50
6.50

12.90
12.90

1.50
13.00

110.00
8.50
8.50
1.20

10.00
6.90
7.00
4.50

42.00
.05

3.00
2.90

25.00
2.90

26.00
2.20
2.20
2.00
2.00
3.50
3.30
4.50

.02
1.50
1.80
8.50

16.00
9.00
8.00
1.40
1.40
1.80
1.80
1.90
3.00

15.00
21.50
11.90

2.80
5.10
2.80
5.10
2.30
2.50
3.00
4.00

35.00
13.25

125.00
7.50

57.00
112.00
199.00

7.00
12.00
21.00

LARGE ELECTROLYTICS
Lug Mounting Cans

90uF 450V $3.90 2500uF 80V $5.90
100uF 200V $1.90 2500uF 100V $8.90
100uF 350V $3.70 3300uF 75V $4.90
150uF 200V $2.50 4000uF 15V $2.30
220uF 350V $6.90 4000uF 75V $6.30

300uF 200V $3.50 4700uF 35V $2.90
1000uF 63V 2.90 4700uF 100V $9.50
1000uF 100V $3.70 5600uF 40V $1.90
1000uF
2500uF

160V
35V

$6.50
$2.90 6800uF 50V

PCB 
$4.80

2500uF 63V $2.60 8000uF 75V $7.90

MULTIPLE CAPACITORS
4X22uF 400V $2.90 100 + 50 300V $6.90
40 + 40
50+50

350V
350V

$2.75 150 + 100
$3.50 +100 315V $9.90

40 + 80 300V $4.30 200 + 60 275V $4.90
200 + 100 350V $7.90

COMPUTER GRADE ELECTROS
2900F 40V $5.90 15,000uF 25V $10.30
6800uF 16V $5.75 22,000uF 25V $12.00
10,000uF 16V $8.00 22,000uF 40V $20.50
10,000uF 26V $9.00 27,000uF 35V $21.70
10,000uF 40V $11.50 68,000uF 16V $19.50

10 8 PIN
SOCKETS

$2.30 100 14 PIN $23.00
100 8 PIN $20.00 10 16 PIN $2.80

10 14 PIN $2.50 100 16 PIN $25.00

ETI 480
KITS

100W Module
Kit includes Heat 
Sink Bracket . $19.75 
ETI 480 50 W Module 
Kit includes Heat
Sink Bracket . $16.00

ULTRASONIC

1 2 volt Electronic
Siren Kits
1. “Whip” ....
2. “Wail” ....
3. “Flying 

Saucer” ...
Horn Speaker 

to suit ....

$8.00
$8.00

S8.00

$8.50

TRANSDUCERS
as used in ETI 585R/T 

ultrasonic switch
40T $5.95

40R........
As a pair

$5.95
$11.00

SHOP 499, HIGH STREET, NORTHCOTE, VIC. 3070

R

N

Open: Mon-Thur 8am-5.30pm; Fri 8am-8pm; Sat 8.30am-12.30pm. Mail Orders: PO Box 135, Northcote, 
Vic. 3070. Minimum $1.00 post and pack. Send 40c stamp for free condensed catalogue.
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Psst! Want the most complex dock in town?

LED display for your 2650
Interfacing your 2650 Mini Computer to a set of common-cathode 
LED displays requires only a single IC and a handful of other parts. 
With such an interface you can have your 2650 perform many 
number display tasks — including display of the time!

by DAVID EDWARDS* *69 Anglo Road, Campsie, NSW 2194

There are many applications where a 
processor is required to drive a simple 
numerical display, and this can be 
achieved in a variety of ways. It is possi
ble to have either a multiplexed or 
non-multiplexed display, for instance, 
and one can decode from binary or 
BCD to seven-segment display format 
with either hardware or software. The 
circuit presented here uses hardware 
for the BCD to seven-segment 
decoding function, but has the mul
tiplexing of the digits under software 
control.

A single 4511 CMOS IC is used to 
convert incoming BCD numbers to 
seven-segment format, and is con
nected to bits 0 to 3 inclusive of the "D"

non-extended output port on the 2650 
system. Refer to the November 1978 
issue for details of how to implement 
the I/O ports available with the 2650 
CPU. Four 470k resistors are used to 
pull the inputs low, so that the decoder 
is present to the "O" state if no input 
signals are connected.

The lamp test (LT) and blanking input 
(Bl) pins are tied permanently high, 
while the latch enable (LE) pin is tied 
low. +5V is supplied to the 4511 from 
the 2650 Mini Computer, and bypassing 
is provided by a 100uF electrolytic 
capacitor, in conjunction with a O.luF 
ceramic or polyester capacitor.

A four digit common-cathode LED 
display is required, and several options

100 
16 VW

NSB7881

4xBC337
3.3k 
MM

FOUR DIGIT LED DISPLAY viewed from ABOVE

D OUTPUT PORT ™ 13820820 
WVr 820 
Wr 820 
WW 820 
Wr 
B2n

are available here. For the author's 
prototype, a National Semiconductor 
multidigit display type number 
NSB7881 was used. This has four 0.7in 
digits mounted on a common PCB. 
Similar units with 0.3in and 0.5in high 
digits are also available, coded NSB3881 
and NSB5881.

A similar unit by Fairchild is available 
from Dick Smith Electronics, and was 
advertised in the March 1979 issue, at 
the very reasonable price of $4.95. The 
third alternative is to construct the dis
play from individual seven-segment 
displays, such as the LT303 or TIL313 
devices.

The 7 segment outputs of the 4511 
are connected to the commoned seg
ment lines via 82 ohm current limiting 
resistors. The four common cathode 
digit lines from the display are driven 
by BC337 switching transistors. BC548s 
could be substituted if required. Base 
signals for the transistors are developed 
from the remaining four "D" output 
port bits, bits 4 to 7 inclusive.

As you can see from the 
photographs, the prototype was con
structed on a small piece of Veroboard, 
and connected to the computer by a 
short length of rainbow cable. It is not 
necessary to use a socket for the 4511, 
just exercise the normal precautions 
during soldering. Refer to the 
November 1978 issue for details of wir
ing the connector to the computer.

The completed display unit can be

3.3k
MM

3.3k AMA
3.3k

-WA-

459*G4E00 440
0440 76 40 PPSU 40
0442 75 18 CPSL 18
0444 04 82 LODI,R0 82
0446 F0 WRTD,R0
0447 F9 7E BDRR,RI 0447
0449 04 46 LODI,R0 46
044B F0 WRTD., R0
044C F9 7E BDRR,RI 044C
044E 04 25 LODI,R0 25
0450 F0 WRTD,R0
045 1 F9 7E BDRR,RI 0451
0453 04 10 LODI,R0 10
0455 F0 WRTD,R0
0456 F9 7E BDRR,RI 0456
0458 IB 6A BCTR, UN 0444

Fig. 2: A listing of the small routine

VIEWED FROM BELOW

written by the author to demonstrate 
the LED display.

Fig. 1: The circuit for the author's software-driven 
four digit LED display. It interfaces to the 2650 
Mini Computer via the non-extended "D" output 
port.
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0440 76 40 75 18 3F 02 DB 77 08 75 21 08 0C 82 94 C2 
0450 E6 60 IA 20 06 00 75 20 04 67 81 94 Cl E5 24 IA 
0460 19 05 00 C0 77 10 05 51 06 1D 3B 1D F9 7C FA 7A 
0470 75 10 IB 53 04 05 F8 7E C0 00 IB 68 50 50 50 50 
0480 44 0F 17 F0 04 DC F8 7E 17 75 18 01 3B 6E 64 80 
0490 3B 71 01 44 0F 64 40 3B 6A 02 3B 60 64 20 3B 63 
04A0 02 44 0F 64 10 3B 50 77 10 00 17

The photographs above show two views of the 
prototype display built by the author on a small 
piece of Veroboard. The wiring is not critical.

Fig. 3 (left): A HEX LISTING OF THE TIME program, 
which turns the 2650 and display into a 24-hour 
clock.

tested before connecting it to the com
puter. Connect +5V to the board, and 
observe the display. No numerals 
should be visible. If any are, switch off, 
and check the wiring associated with 
the four transistors. Assuming all is well, 
use a clip lead to connect the number 4 
input bit to +5V. The right-most digit 
should now read "O", with all other 
digits off.

By applying + 5V to inputs 5, 6 and 7 
in turn, you should be able to make the 
digits read zero in turn. If you want to, 
you can apply BCD codes to the inputs 
of the 4511 by pulling the appropriate 
pins high, and check that the ap
propriate digits are displayed. 
However, if you were like the author, 
you will want to see the computer 
operate the display, and will not bother 
to carry out this test.

Fig. 2 is a listing of a small program 
which will exercise the display. It is 
completely relocatable, and can be 
stored anywhere in memory. The first 
address is the starting address. The 
program assumes that the display unit is 
connected to the D output port.

The program repeatedly writes four 
data bytes to the display, with a small 
delay between each successive write. 
The first data byte is X'82, and this dis
plays the numeral 2 in the left most 
digit of the display. The nybble "8" 
(binary 1000) turns on this digit, while 
the nybble "2" is decoded by the 4511 
to produce the seven-segment code for 
the numeral 2.

Similarly, the second data byte (X'46) 
displays a 6 in the 2nd digit from the 
left, and so on. The delay between each 
WRTD instruction, produced by the 
BDRR, R1 instruction, is necessary in 
order to provide a glitch free display. 
Without this delay, all segments of the 
display tend to glow, due to inherent 

circuit delays caused by stray 
capacitance.

You can change the number dis
played by altering the lower four bits of 
locations X'445, 448, 44F and 454. To 
turn a selected digit completely off, use 
a non-BCD number such as X' A to F.

The second program presented here 
is shown as a hex listing in Fig. 3. It oc
cupies locations X'440 to 4AA inclusive, 
and is again completely relocatable. It is 
called TIME, and will make the com
puter and display unit appear to be a 24 
hour clock. It uses the Pipbug routine 
GNUM to get an initial starting time 
from the line buffer.

To call the program, type G440 AABB, 

wMnnm
MINI FLEXIBLE DISKS

MD 5ZS 1-9 S4-25

SPECIFY SECTORING OR SYSTEM

(062)815011

THE EPTE SEEP

where AA is the current time in hours 
(e.g. 20 if it is 8PM), and BB is the 
current number of minutes past the 
hour. Do not press the carriage return 
key until the current minute has end
ed; the time displayed will then be cor
rect to the nearest second (provided 
you press the cr key precisely at the 60 
second time).

The program assumes that the CPU 
oscillator is running at exactly 1MHz. 
Changing the contents of location 
X'467 by one will vary the timing by ap
proximately one part in 10,000. If loca
tion X'467 is incremented, the clock will 
slow down. To return to Pipbug, press 
the reset switch. &

DEALER 
ENQUIRIES 
WELCOME.

P&P Incl — add 15% sales tax

PO BOX 118, MAWSON, ACT 2607 
29 COLBEE CRT PHILLIP
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Microcomputer 
News & Products

Compucolor II now 
In Australia

Anderson Digital Equipment, 
representatives for the US Compucolor 
Corporation, advise that they now have 
stocks of the new Compucolor II high- 
performance personal computer 
system. Features of the system include 
integral 33cm colour CRT monitor and 
mini floppy disc drive, 16K or 32K bytes 
of user RAM, and system software 
providing extended DISC BASIC in 
ROM, full colour graphics, disc file 
handling, RS-232 driver for a printer or 
modem, and utility programs like a test 
editor and 8080 assembler. A range of 
pre-programmed diskettes are 
available with games, etc.

Options available with the Com
pucolor II systems include a second 
mini floppy drive, expanded keyboard 
and deluxe keyboard. An additional 
16K RAM modification is also available 
to convert the T6K model to 32K. Both 
models are provided with a 50-pin ex
pansion connector for future expan
sion.

Price of the 16K Model 4 Com
pucolor Il system is $1995, with the 32K 
Model 5 costing $2395. The additional 
disc drive is $495. All prices include im
port duty and 240V/50Hz conversion.

Further information is available from

16K PR0M GARD + PROGRAMMER
FOR LATEST 2K x 8 SINGLE +5V2716 EPROMS

• For INTEL 2716 & TEXAS 2516 
EPROMs.

• Runs entirely from +5V.
• Execute programs from any PROM.
• Program any PROM location in 50mS 

with a single store instruction.
• Write protect switch.
• Motorola Exorcisor bus as on D2 Kit.
• Compatible with 6800, 8080/5, 

6502, 2650, SC/MP etc.
• Two 8K switch addressable blocks.
• PCB plated through with solder resist.

NEW PRODUCT 
16K/32K/64K PROM Card for mix
tures of 2708, either 271 6. 2732 
Has software controlled 4K bank 
select.

Pennywise 
PeripheralsPP

Anderson Digital Equipment Pty Ltd, 
P.O. Box 294, Ryde NSW 2112. 
Telephone (02) 808 1444.

8K static RAMs
Two new 8K static RAM devices have 

been released by Mostek, and are 
available from local Mostek agents Am- 
tron Tyree. The MK4801 and MK 4118 
are both organised as 1K x 8 bits, mak
ing them very well suited for 
microcomputer applications. They are 
both in 24-pin DIL packages with a 
pinout compatible with existing 
Mostek ROM and EPROM devices, for 
further system flexibility.

The MK4801 is a special 100ns device 

Assembled & tested only.
$197.30 with Low Insertion Force Sockets
$236.20 with Zero Insertion Force Sockets

(P&P $3.00, add 15% if Sales Tax is Applicable)
SINGLE + 5V 2716s available 

PRICE ON APPLICATION

Designed & Manufacutred in Australia
19 Suemar St, Mulgrave Vic. 3170. 

(03) 546 0308

for high speed cache and buffer 
memory applications, while the MK 
4118 is designed for standard 
microcomputer applications requiring 
access times of 120-250ns. Both devices 
use Mostek's Poly-R N-channel silicon 
gate technology and are TTL compati
ble. They feature an optional address 
latching function.

Further information is available from 
Amtron Tyree Pty Ltd, 176 Botany 
Street, Waterloo NSW 2017. Telephone 
(02) 698 9666.

Club in Geelong ...
We have been advised that a com

puter club was formed in Geelong in 
October, 1978, and is now well es
tablished. The Geelong Computer Club 
meets on the second Thursday of each 
month at Tybar Engineering, Hampton 
Street Newtown, Geelong Victoria. The 
club contact is honorary 
secretary/treasurer Ian J. Stacey, c/o 
P.O. Box 93, Geelong 3220, or 
telephone (052) 22 1455 in business 
hours.

.. . and in SA
A Users' Group for Tandy TRS-80 

users has been started in Adelaide, with 
meetings held on the first Thursday in 
the month at the local Tandy store. The 
contact is Mr R. G. Stephenson, 34-36 
Sturt Street, Adelaide SA 5000, or 
telephone (05) 51 5241. Meetings are 
not formal, more in the nature of a 
friendly "get together".

Wire-wrap board
A new wire-wrap board compatible 

with Motorola Exercisor systems is now 
available from Pennywise Peripherals. 
To minimise noise, which can be a 
problem on such boards, the layout is 
based on recommendations by 
Telecom arising from research on 
"Noise in Digital Systems".

The PCB has the standard Motorola 
micromodule dimensions of 248 x 
153mm and has all holes through- 
plated for maximum pad anchorage. It 
has provision for card ejector levers if 
desired. Either 0.3in or 0.6in spacing 
DIL packages can be accommodated. 
The board is priced at $46.70 plus 15% 
tax if applicable.

Pennywise Peripherals also advise 
that its M4-16 16K byte static RAM card 
is now available in two speeds: 300ns or 
450ns. The cards use low-power 2114
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devices and consume only 1.2A when 
fully loaded. The firm's 2708 
programmer card has also been up
graded, with plated-through holes and 
solder resist on both sides. An applica
tion note is also available explaining 
how to program triple-supply 2716 
EPROMs using this programmer.

Further information is available from 
Pennywise Peripherals, 19 Suemar 
Street, Mulgrave, Victoria 3170.

EIGHT SELF-STUDY COURSES ON CASSETTES
THE TIME-EFFICIENT WA Y TO LEARN tm

THE COURSES by Dr Rodney Zaks
All courses include 2 to 8 audio cassettes and a special workbook. They can be used at home, in 
the office or in the car.
THE FASTEST WAY TO LEARN
The lecturer stresses all important points in a systematic way. Reference books are available to 
study details.
1 — SHORT COURSES (INTRODUCTORY)
Each course lasts 2-5 hours and does not require a computer background. $39.95 each.
S1 — MICROPROCESSORS (the hardware)
S2 — PROGRAMMING MICROPROCESSORS (the software)
S3 — DESIGNING A SYSTEM (the interconnect)
2 — COMPREHENSIVE COURSES $59.95 each
SB1 — MICROPROCESSORS (12 hours)
SB2 — PROGRAMMING MICROPROCESSORS (10 hours)
3 — SPECIALIZED COURSES $49.95 each
SB5 — BIT SLICE (6 hours)
SB6 — INDUSTRIAL MICROPROCESSOR SYSTEM (4-5 hours)
SB7 — MICROPROCESSOR INTERFACING TECHNIQUES (6 hours)
REFERENCE TEXTS
C200 — An Introduction to Personal and Business Computing $12.40
C2O1 — Microprocessors $14.00
C202 — Programming the 6502 $15.00
C207 — Microprocessing Interfacing Techniques $15.90

The Commodore PET desktop com
puter is to be marketed in Australia by 
the Business Equipment Division of 
Hanimex Pty Ltd. It will sell for about 
$1500, around the middle of the price 
range for personal computers now 
available here. Hanimex is anticipating 
healthy sales, as 25,000 PET systems 
were apparently sold in the USA last 
year. Some 200 applications programs 
are now available for use on PET 
systems, written in BASIC; 140 of these 
are for small business use.

COMPUTERWARE

THE TRENDCOM INTELLIGENT PRINTER IS HERE. For the Apple. Pet, TRS-80 (level II with 
interface) and Sorcerer And affordable! Write for details please state the name of your computer.

THE BASIC HANDBOOK by Dr David Lien, is needed by students and programmers at every 
level. $15.70. An excellent book.
BOTTOM SHELF PROGRAMS ON CASSETTE FOR YOUR TRS-80. Write for details.
Postage and handling: $1 20 per book, double for cassettes
Note: for cassettes only: 10% discount for schools.

63 Paisley Street, 
Footscray, Vic. 3011.
Telephone: 68 4200.

LU-BKY VIDEO
FACSIMILIE TRANSCEIVER NeFAX — 1000 EX F

Adaptive Electronics has announced 
that it is now a dealer for the Cromem
co range of microcomputer systems 
and peripherals. Cromemco offer an 
advanced range of S-100 microcom
puter systems and components based 
on the Z-80 microprocessor, and 
suitable for applications in business, 
education, process control, word 
processing and scientific or engineer
ing computing. Cromemco systems 
available range from the small Z-2 
system intended for EPROM-based 
dedicated control applications to the 
advanced System Three, incorporating 
up to four 8-inch floppy disc drives and 
sophisticated disc protection. A wide 
variety of system and application cards 
is also available, all to S-100 standards. 
Recent additions to the range include a 
64K byte RAM card, a 32K byte EPROM 
card with programming facility, and an 
optically isolated 4-port I/O card for 
power control.

Further information on the Cromem
co range of systems and products is 
available from Adaptive Electronics Pty 
Ltd at 77 Beach Road, Sandringham, 
Victoria 3191.

The instant telephone postman 
3, 4, 6 minute per picture 
Input: black and white or colour 
Output: black and white only

Size A4 paper $1,800
(incl. tax)

Bigger and faster machines also 
available.

WIDE RANGE OF VIDEO EQUIPMENT
Fairchild programmable TV Games only $199.00
& Cartridges at $17.95 (each)
VHS Recorders (prices on application) 
U-MATIC: Reel to reel recorders, etc. 
Trade-ins and demo models from $350 
National Giant TV $5498

AMATEUR AND VIDEO
TV cameras b/w from $269.00, colour from $1,395.00 

COMMUNICATIONS RECEIVER DR48 $469.00 
ALSO AVAILABLE A RANGE OF EDUCATIONAL AND FUN GAMES

T.l. CALCULATORS, SOLAR ELECTRICITY 
G.E. BATTERIES & CHARGERS
Dubbing and editing from $10 per hour.

CASH — CARDS — TERMS — LEASING
For further details contact:

Bruce Fisher VK3 YRF/A.T.V. at:

LOOKY VIDEO
All mall to: PO Box 347, Richmond, Vic. 3121.
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A MOVING COIL CARTRIDGE
AT A PRICE YOU CAN AFFORD.

The experts agree. A moving coil 
cartridge reproduces music more accurately 
than any other design. But such a cartridge 
represents the tip of a very expensive 
system. For one thing, the coils have to be 
painstakingly wound under a microscope. 
For another, its small output voltage and 
low inner resistance requires a transformer 
to boost the signal. So the moving coil 
cartridge is great. And expensive. 
Great? Yes. Expensive? No longer.

AN AFFORDABLE 
MOVING COIL.

Ortofon, the developers of the moving 
coil design, and the most respected name 
in quality cartridges, has made it possible 
to own a moving coil cartridge - the MC 10 - 
at the price of a good magnetic model.

Your Ortofon dealer is now ready to de
monstrate the MC 10 and surprise you with 
its affordable price.

THE RECORD CUTTERHEAD 
AND THE MOVING COIL.

A cutterhead uses a moving coil 
system to inscribe music onto a master 
record. With a moving coil playback 
cartridge you ’’extract” the music in the 
same way. This direct ’’unravelling” of the 
music explains, in part, why the moving 
coil cartridge reproduces musical sound 
with unparalleled accuracy.

CHANGE TO A MOVING COIL 
CARTRIDGE. THE NEW MC 10 

FROM ORTOFON.

ortofon accuracy in sound

Distributed by:—

HARMAN AUSTRALIA PTY. LTD., 
P.O. Box 6, BROOKVALE, N.S.W. 2100
Telephone: (02) 939 2922

HA119/78
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Especially for the

AUDIOPHILE
by NEVILLE WILLIAMS

Reviewed below are several discs which should be of special in
terest to dedicated audiophiles. All are direct cut; one is a test and 
demonstration disc from Ortofon, one is recorded at 45rpm and the 
other has been acclaimed overseas as one of the best-ever recor
dings of a concert organ.

First off, and of special interest, is a 
direct-cut test and demonstration 
record produced by Ortofon of 
Sweden. While it would be a handy disc 
to have in an audio lab, it is primarily 
intended to be used in the home by the 
enthusiast who is keen to check the 
operation of his amplifier system.
ORTOFON PICKUP TEST RECORD.

Stereo, direct cut, number 0001. Side 
1, tests. Side 2, music from the 
Concert Hall of the Tivoli Gardens, 
Copenhagen.
The disc comes in a double-fold 

jacket, with general notes on the inside 
face and a separate brochure which ex
plains what the tests are all about.

It is interesting to note from this 
brochure that Ortofon has been in the 
audio business for over 60 years, dating 
from the time when its founders, Axel 
Petersen and Arnold Poulsen 
developed what they claim to be the 
first sound film projection system. The 
patent rights were sold in America.

In the thirties, the Company 
developed a line of high quality disc 
cutting heads utilising the moving coil 
principle.

In the forties, Ortofon engineers 
succeeded in reversing the concept to 
produce the first of a series of moving 
coil pickups, which were accepted 
enthusiastically, the world around. 
Moving coil pickups still feature in the 
Ortofon range but they have been 
supplemented by magnetic cartridges 
and a variety of other associated 
products.

Now comes the test record produced 
of course, with Ortofon equipment and 
utilising the latest direct cut techni
ques.

Side 1 is devoted entirely to test 
tracks. Each is separate, making it 
necessary to move the head manually 
from track to track. This is something of 
a nuisance but, without a tape master, 
and working from instrument set-ups, a 
continuous direct cut spiral would be 
fiendishly difficult to arrange, if not im
possible!

Track 1, introduced by a gentle 

female voice (how agreeable) carries 
white noise, and is intended to check 
for correct left/right channel connec
tions, channel balance and channel 
phasing. In use, it would present no 
problems for an experienced 
audiophile.

Track 2 allows the listener to judge 
whether the overall channel separation 
is less, equal to, or greater than 20dB, 
25dB or 30dB. It uses a broadband 
signal filtered down to a 316Hz 
bandwidth and centred on 1kHz. Again 
relying on the listener's ears, it gives a 
quite positive indication.

The signal-to-noise ratio of the en
tire system can be assessed with the 
next track, which offers white noise in 
graduated steps down to minus 60dB. 
The notes warn that the recording 
system itself tends to mask the 
difference between —50 and —60dB as 
also will any turntable rumble, 
amplifier noise and hum, and general 
household background.

Track 4 is a silent, unmodulated 
groove, cut with a locked stylus to en
sure freedom from recording amplifier 
noise. Virtually all noise heard when 
this groove is played would originate 
from the playback chain.

Track 5 provides an unusual test, 
reflecting on the quality of the stylus 
and cartridge, tracking conditions and 
linearity within the preamplifier. High 
frequency tones (20kHz to 7kHz) in 
pairs 1kHz apart are recorded together 
and pulsed alternatively with a 1kHz 
reference tone. If the high frequency 
tpnes intermodulate heavily, the resul
tant will dominate the reference tone 
to produce a dash-dot (Morse N) signal, 
if intermodulation is slight, dot-dash 
(Morse A) will be heard.

CLASSICAL RECORDS
Julian Russell, who prepares our 

monthly review of classical recordings, 
was taken ill, involving a stay in 
hospital. He is now recuperating but, 
until he is well again, his column will be 
taken over by Paul Frolich.

Cartridge tracking ability, horizontal 
and vertical, is probed by a 315Hz signal 
at various levels in tracks 6 and 7, while 
8 and 9 allow the user to check for 
arm/cartridge resonance. Ortofon 
engineers nominate 10-12Hz as the 
range in which the resonance should 
centre, with the added observation that 
it should also be well damped.

Contrary to usual practice, the disc 
provides no frequency runs or bands. 
Apart from lack of space on the disc, 
Ortofon engineers may well have 
reasoned that they can be more of a 
hindrance than a help in subjectively 
assessing high quality equipment. At 
low frequencies, subjective loudness is 
dominated by standing waves in the 
room while, at high frequencies, the 
hearing acuity of th listener becomes a 
limiting factor.

But, frequency tests notwithstanding, 
the tracks provided on the Ortofon disc 
allow the listener to check and adjust 
his amplifier system in a number of im
portant respects.

Side 2 of the disc is a live, on the spot 
recording of the Tivoli Symphony 
Orchestra in the concert hall of 
Copenhagen's Tivoli Gardens. 
Featured are a variety of compositions 
by Christian Lumbye, who was often 
referred to as "Scandinavia's Strauss". It 
is pleasant, lilting music, easy on the 
ear, and with a wide range of in
strumental tone colour.

The quality of reproduction is first 
rate — as it should be. The special Or
tofon cutting head and stylus, designed 
originally for CD-4 quadraphonic, is 
driven by a 500W amplifier and is 
within plus and minus 0.5dB of the 
target response from 10Hz to 26kHz. 
With microphones covering way 
beyond this range again, the only ar
tificial restriction was a 6dB per octave 
filter below 15Hz, to minimise possible 
sub-audible modulation on the groove.

Ortofon is represented in Australia 
by Harman Australia Pty Ltd, but the 
disc can be obtained through Ortofon 
stockists in all states. The recommend
ed retail price is $17.00.

ELECTRONICS Australia, June, 1979 99



Hioki
Dependable Multitesters

BRIEF SPECIFICATIONS FOR SOME POPULAR MODELS FROM THE EXTENSIVE HIOKI 
RANGE OF TAUT BAND ANALOGUE AND DIGITAL INSTRUMENTS

SPECIFICATIONS
3001 TESTER FOR APPLIANCES AND GENERAL HOUSEHOLD 
0.25/2.5/10/50/250/1000V DC 2k$/V +3% 
0.5/10/250mA DC +3%
10/50/250/1000V AC 2k fi/V +3%
3k/30k/300k +3%F.S. R.C. 26fi
3002 PRACTICAL COMPACT TESTER
0.5/2.5/10/50/250/1000V DC 20k fi/V +3%
50 A/25/250mA + 3%
10/50/250/500/1000V AC 9k fi/V +3%
10k/100k/1M + 3%F.S. R.C.IOOfi
L.F. Output —20 to + 36dB +4%
3003 PRACTICAL MEDIUM CLASS TESTER
0.25/2.5/1O/5O/25O/1OOOV DC 30k fi/V + 3%
50p A/2.5/25/250mA/10A DC +3%
10/50/250/1000V AC 13 5k fi/V +3%
10A AC +4%
5k/50k/500k/5M +3%F.S. R.C.50fi
L.F. Output —20 to +36dB + 4%
3005 HIGH CLASS TESTER WITH RELAY PROTECTION
0.25/1/2.5/10/50/250/1000V DC 50k /V +3%
50uA/2.5/5/50/500mA/10A DC +3% El
10/50/2 50/1000V AC 10k fi/V +3%
10A AC +4%
2k/20k/200k/2M +3%F.S. R.C.20fi
L.F. Output —20 to +36dB
3010 HIGH SENSITIVITY (10ju A OPERATING CURRENT) TESTER 
WITH RELAY PROTECTION
0.1/1/2.5/10/50/250/500/ 1000V DC 1000k fi/V +3%
10 A/WOm. A/1/10/100/500mA/10A +3%
10/50/250/500/1000V AC 10kfi/V + 3%
10A AC + 4%
2k/200k/2M/20M +3%F.S. R.C.20fi
L.F. Output —20 to +36dB

3011 HIGH CLASS WIDE RANGE TESTER FEATURING ELECTRONIC 
RELAY PROTECTION
2.5 /5/10/25/50/100/250/500/1000V DC 40k fi/V + 2%
25p /50p /100m /250/2.5m/25m/250m/2.5A/10A DC_ + 2%
2.5 /5/10/25/50/100/250/500/ 1000V AC 10k fi/V +3%~
25m /50m /100m /250m /2.5m/25m/25OmA/2.5A/1 OA AC +3% 
3k/30k/300k/3M +2%F.S R.C.20fi ~
L F Output —20 to +36kB
3205 DIGITAL MULTITESTER SEMI AUTO RANGING WITH FE- 
LIQUID CRYSTAL DISPLAY AND HIGH ACCURACY
DC V 0-200mV/2000mV/20V/200V/1000V 10Mfi
AC V 0-200mV/2000mV/20V/200V/1000V 10Mfi 
fi 0-200/2000/20k/200k/2M/20M
DC A 0-200M A/2000M A/20mA/200mA
AC A 0-200M A/2000M A/20mA/200mA
3101 CLAMP TESTER WITH CONVENIENT METER LOCK 
6/15/60/150/300A AC +4%
15O/300/60OV AC 2k fi/V +3%
0-1kfi (Centre 30fi) + 3%RS

3206 DIGITAL CLAMP TESTER TO 1000A AND FE-LCD FEATURES 
READING HOLD FACILITY AND SURGE HOLD FOR MOTOR START 
READINGS SPECIAL 0-20A RANGE PROVIDES 0 01A 
RESOLUTION
AC A 0-19.99 (Push Button)'0-199.9/ 1000A (Auto)

Surge Current 0-1000A
AC V 0-199.9V/1000V (Auto)

Surge Voltage 0-1000V
0-199.9/1999 fi (Auto)

A WIDE RANGE OF OPTIONAL 
ACCESSORIES ALSO AVAILABLE.

Hioki Multitesters are available through your favourite stockist or electrical wholesaler. If he does not have 
the mode! of your choice ask him to order it for you. For further information contact:—

(Sole Australian Agents) Melbourne 329 6511;

Sydney 601 6600; Brisbane 52 5231;
& co pty ltd Perth 446 6622 Adelaide 46 6411 ;
H. ROWE
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DIRECT-CUT CLASSICS IMPRESS
BEETHOVEN. Piano Sonata No 23 in F 

Minor, Op 57, "Apassionata". Ikuyo 
Kamiya. Stereo, direct cut, 45rpm. 
(From M. R. Acoustics, P. O. Box 165, 
Annerley, Qld 4104. Also from 
specialty record stores. Price $19.00)
According to the jacket notes, this 

recording was made in February 1977, 
in the Iruma Public Hall (Japan) and us
ing a German Bosendorfer Imperial 
grand. Produced by the Victor Com
pany of Japan, it was released in 
America through RCA — an ironic twist 
because it was RCA who, in the early 
days of microgroove recording fought 
to have the industry standardise on 
45rpm. In the event, RCA got their way 
with 7-inch singles and EPs but albums 
gravitated to 33rpm, with the support of 
CBS, Decca and others.

With direct cuts, it is not possible to 
pre-monitor the program for purposes 
of automatic groove spacing. Because 
of this restriction JVC engineers point 
out that the playing time for a 45rpm 
direct cut is limited to 10 to 12 minutes 
per side. On the other hand, the higher 
speed markedly reduces the steepness 
of transient wavefronts, giving about 
5dB of extra "headroom" for transient 
peaks, for a given level of distortion.

On this disc, side 1 carries Allegro 
assai and side 2 Andante con moto and 
Allegro ma non troppo.

The performer may not be well- 
known to many but is a Japanese 
woman in her early thirties who has 
won acclaim in both her own country 
and in Europe. She displays an im
pressive amount of physical resource at 
the keyboard.

Some may note minor stylistic details 
in the performance, at variance with 
European traditions but the fact is that 
JVC and RCA have entrusted her with 
the program content of a disc that, for 
its production, required an enormous 
logistic effort.

As the notes point out, dismantling, 
transporting, installing and setting up a 
precision transcription lathe and drive 
amplifier is a very different proposition 
from handling even a top quality tape 
recorder. 

As a recording, it is tremendously im
pressive. As distinct from the purist ap
proach of twin microphones only, JVC
engineers used another four in the

body of the auditorium to capture the 
right amount of ambience. As a result, 
the piano has a powerful presence but 
is enriched by ample natural ambience.

The dynamic range is outstanding 
and absolutely demands a quiet listen
ing room, free from traffic and 
household noises if you are going to 
listen through the quiet passages, 
without ear shattering-fortissimos or 
knob twisting — which would defeat 
the whole concept!

The beauty of it is that the quiet 
passages are unspoiled by background 
or surface noise, while the fortissimos 
remain completely clean, with hard, 
biting transients.

This indeed is a show disc that should 
entertain the ears of any audiophile!

CONCERT ORGAN
MICHAEL MURRAY at the Great Organ 

in the Methuen Memorial Music 
Hall. Stereo, direct cut. Telarc 5036B.
(From P. C. Stereo, P. O. Box 272, Mt 
Gravatt, Qld 4122. Also from specialty 
record stores Price $19.50 posted).
The organ featured in this album was 

originally installed in the Boston Music 
Hall in 1857-63 by E. F. Walcker of 
Ludwigsburg, Germany. As such, it was 
the first full concert organ to be install
ed in the USA. However, dispite its

SPECIAL THIS MONTH $195.00 
ONLY. 

FOR FRINGE OR DX
1 — Crown Model 24. Rotator 13kg weight loading 
Wind loading 70 miles per hr:
1 — Hills TL4-11 element wideband log periodic
1 — Kingray 20dB Masthead amplifier 

75 & 300 ohm input & output

CB SPECIAL
REPLACE YOUR AERIAL SYSTEMS
1 — Belling Lee helical 5ft whip aerial with base 

& 12ft lead and plug.
1 — Ecraft 'A Ground plane aerial

ROYCE POWER/SWR TWIN METER MODEL 2-098 Range measured 0-10 WATTS, 
10-100 WATTS. 2 ranges. SWR Meter 1:1 to 1:3 V S W R. Frequency response 3MHz 
— 144MHz. THE BEST BUY EVER IN SWR/POWER METER. AN INSTRUMENT NOT 
A TOY $19.70
2 ONLY. ME-IIX TWIN SWR/POWER METER Frequency range 3 6-150MHz Max: 
handling power 1 kw. THE CHEAPEST INSTRUMENT AVAILABLE $16.00
12" Jumper lead fitted with 50ohm plugs $2.75
PLEASE INCLUDE POSTAGE WITH ALL ORDERS. 
TRADE ENQUIRIES WELCOME. 
WE ARE SPECIALISTS 30 years in the antenna business.
Hours — 8am to 5pm. Sat: 9am to 12pm.

ELECTROCRAFT PTY. LTD.
68 WHITING ST., ARTARMON 2064 

TELEPHONE: 438-3266

popularity it was removed from the Hall 
in 1884 to make way for the Boston 
Symphony Orchestra and was stored 
for the next 13 years. In 1897 the organ 
was purchased by E. F. Searles, who 
built a special hall to house it at 
Methuen, about 20 miles from Boston 
city.

The Hall later passed to public 
ownership and, in 1946, the organ was 
revised and modernised by the 
Aeolian-Skinner company. Now with its 
84 stops, 115 ranks and 6065 pipes — in
cluding a recently added reed chorus 
— it ranks as one of the fine organs of 
America.

The featured organist is Michael 
Murray, pictured as a young man, with 
an already extensive musical 
background and currently the 
Municipal organist of Cleveland. He is 
credited by one overseas reviewer as 
having "the fleetest fingers and feet in 
the business". Certainly, he finds no

NORMAL PRICE $99.00
NORMAL PRICE $46.48

NORMAL PRICE $74.97
TOTAL NORMAL PRICE $220.45

NORMAL PRICE $27.00
NORMAL PRICE $37.73

TOTAL NORMAL PRICE $64.73
SPECIAL PRICE $40.00
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Especially for the AUDIOPHILE - continued
REDPOINT

Heatsinks
M-TYPE

M-Type
For applications including that of printed circuit 
boards and suitable for external mounting on equip
ment.

difficulty here in coping with a classic
romantic program, with French 
leanings in a building which, in its in
terior at least, is rather reminiscent of a 
segment of a French cathedral:

Toccata in F-Major, 5th Symphony 
(Widor) — Meditation from 24 Pieces in 
Free Style (Vierne) — Final from the 
First Symphony (Vierne) — Psalm XIX 
(Marcello) — Glaire de Lune (Karg- 
Elert) — Final Op. 27, No. 7 (Dupre) — 
Prelude from 24 Pieces in Free Style 
(Vierne).

The mic. placement is excellent, cap
turing not only the source sound but 
the ambience of what is regarded as a 
particularly appropriate environment 
for a concert organ.

What is especially noteworthy,

however, is the dynamic range of the 
recording, from powerful peaks to 
passages that are so delicate and so 
remote that you will need a quiet 
listening room to stay with them.One 
gets the impression that the team of 
young men behind this disc — organist, 
producers and sound engineers — have 
been keen to emphasise a point. The 
result is dramatic but it is debateable 
whether the total dynamic range in a 
dedicated space like a cathedral or con-
cert hall is appropriate to th practical 

domestic listeningenvironment of a 
room.

But arguments aside, this is a fine 
performance and a dramatic original 
recording, with clean, noise-free copies 
produced in Germany.

Height 0.56"—14mm
Width 3.69"—94mm

2M
3M
4M
6M

2"—51 mm
3"—76mm'

4"—102mm
6”—152mm

L-TYPE

L-Type
Height 1.97"—50mm
Width 4.33"— 110mm

2L
3L
4L
6L

2"—51 mm
3"—76mm 
4"—102mm
6”—152mm

All DLL. packs with 14 pins and most 16 pin packs.

DIP 14/8
Size 9 x 28 x 7mm high

Supplied complete with cyanoacrylate adhesive 
in packs of 50 units

Ex Stock

99 Alexander St, Crows Nest 
439 2488

Adelaide 42 66S5
Brisbane 277 431 1
Canberra 82-3581 

80 4654

Newcastle 69 1625
Perth 325 5722
Melbourne 598 9207

Birds, animals, 
homo sapiens — 
and electronics!
INVESTIGATING MUSIC. A 170-page 

edited transcript of four ABC radio 
programs edited by John Merson. 
Also a cassette containing music il
lustrations used in the broadcasts. 
Price for the book $4.45, for the 
cassette $6.45, both including 
postage from: The Cashier, ABC, 
GPO Box 487, GPO Sydney 2001)

I did not hear this series of four 
broadcasts myself, but it was reportedly 
very popular; hence the book and 
cassette. Anyone who wants to 
assimilate the information in this form 
will obviously have to work harder than 
would be the case when merely listen
ing. However, the important thing is 
that the information is accessible.

The idea is to read the book, which is 
set out largely in the form of discussion 
between panel members, with 
questions or requests picked out in 
italics and the responses in normal face. 
Every here and there are footnotes 
which suggest resort to the tape to 
listen to the various sound illustrations.

Wisely, the producers of the tape 
have included segments of the discus
sion, such that the tape can be re
played at any time with in-built clues as 
to what it is all about. The sound ex
cerpts have obviously been collected 
from a variety of available sources and, 
besides being in mono, are often in
different in quality. However, they 
serve the purpose.

I did not have time to read the book 
through, but I did read some and scan 
the rest, while listening to the entire 
tape.

Contrary to what one might expect, 
"Investigating Music" is-not primarily

concerned with the structure of 
western music: notes, harmonics, 
scales, rhythms, etc. It is assumed that 
the listener is already reasonably con
versant with such matters, at least by 
way of terms and definitions.

The panel — or more correctly, the 
panels — cover four general aspects: 
Music, Language and Perception; 
Social Functions of Music; Music, Class 
and Culture; Technology and Musical 
Education.

Under the first heading, considerable 
attention is paid to the sounds made by 
birds and animals and their possible 
connection with the music of man. Sec
tion two looks at music in those 
cultures where it is still closely related 
to activities, as distinct from whim or 
entertainment.

Section three investigates the 
relationship of music and western 
civilisation and the degree to which 
each has modified the other. This leads 
into the fourth and final section which 
is heavily involved with electronically 
generated sound. Attention is focussed 
on the Australian developed "Qasar", 
which might be described as a com
puter controlled synthesiser.

As I said earlier, "Investigating 
Music" is a book/cassette combination 
that one needs to work at, but the 
audiophile may well find itan enriching 
background to his immediate involve
ment with hifi technology and direct- 
cut discs or grand pianos and concert 
organs. ¡5
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Classical organ music from 
British cathedrals, Kings College

ELGAR: The great First Organ Sonata, 
and organ music by Bliss, Vaughan 
Williams, Britten and Malcolm 
Williamson. Stereo, World Record 
Club R 04973.
A collection of 20th century organ 

music by four English composers and 
"honorary" English composer Malcolm 
Williamson — born in Sydney. The ma
jor work is Elgar's Organ Sonata No. 1 in 
G major, played by Herbert Sumsion at 
the organ of Gloucester Cathedral. Bliss 
is represented by his three Fanfares 
composed for the wedding of Princess 
Margaret in 1960; Vaughan Williams by 
his Three Preludes on Welsh Hymn 
Tunes; Britten by his Prelude and 
Fugue on a theme by the Spanish com
poser Vittoria; and Williamson by his 
Two Epitaphs for Edith Sitwell.

The organs are all of a high standard, 
and the organists well known. 
Christopher Dearnley plays the Bliss 
fanfares in St. Paul's Cathedral, Robert 
Joyce the Vaughan Williams preludes in 
Llandaff Cathedral, Herrick Bunney the 
Britten prelude and fugue at Edin
burgh's St. Giles Cathedral, and Allan 
Wicks the Williamson epitaphs at 
Canterbury Cathedral.

Whether or not you enjoy this record 
will probably depend on the degree to 
which you can identify with the music. 
While Elgar is generally not my cup of 
tea, I found Sumsion's playing of the 
first sonata gave me new insights into 
the work, and most enjoyable. Allan 
Wicks' playing of the Williamson pieces 
I also found very satisfying, but the 
other three organists either use a little 
too heavy registration for my taste or 
they are not recorded to best advan
tage.

In short, I would suggest that you 
listen to this one before making up 
your mind. (J.R.)

☆ ☆ *

ORGAN MUSIC FROM KING'S. Philip 
Ledger at the organ of King's 
College, Cambridge. Stereo, World 
Record Club R 05216.

Philip Ledger was the youngest 

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (J.R.), Leo Simpson (L.D.S.), 
Norman Marks (N.J.M.), David EdwardsID.W.E.), Greg Swain (G.S.), and Danny Hooper (D.H.).

Cathedral organist in England when he 
was appointed to Chelmsford 
Cathedral in 1961. Since 1974 he has 
been Director of Music at King's 
College, where he plays on this recor
ding. The pieces he plays are all well- 
known and often played, but he brings 
to them a down-to-earth freshness 
which makes the recording both in
teresting and enjoyable.

The first work played is that 
venerable war-horse, J. S. Bach's Toc
cata and Fugue in D minor — surely the 
most often-played and often-badly-

New Devotional Records

GARY S. PAXTON. Terminally Weird 
But Goodly Right. Stereo, Pax R-2406. 
(Fram Sacred Productions Australia, 
18-26 Canterbury Rd, Heathmont, Vic 
3135)

In his own jacket notes, Gary Paxton 
says that he anticipates that the style of 
this album will alienate many 
traditional Christians but, while he 
regrets this, his prime aim is to com
municate with those who, in turn, are 
alienated by traditional Christian music.

The sound varies from rock, through 
gimmicked C&W to a soul version of 
"Blessed Assurance"; Certainly well 
removed from normal devotional 
music. Yet the words, set out in full in 
the double fold jacket, pull no punches 
in challenging materialistic values:

I'm Anchored In The Rock Of 
Ages — Lord How'd I Get So Old So 
Fast? — Mental Pollution — Ode To 
The Outlaw (That Prison Called 
Freedom) — Can't See Me Serving 
Nobody But Jesus — Will There Be Hip- 
pies In Heaven? — Blessed 
Assurance — Progress (Fun Loving 
Progress) — Fat, Fat Christians — The 
Clone Affair — The Big A, The Big M.

If your preference is for comfortable, 
familiar devotional melodies, this is not 
for you. But if you're prepared to listen 
to and consider a multi-pronged 

played of all organ works. Yet by skillful 
registration, sensitive phrasing and 
careful control of pace,Ledger manages 
to make it sound remarkably fresh. 
Quite a contrast against the many "ren
ditions" of this work which sound as if 
the organist is either worried about 
missing the last train home, or is solely 
concerned with demonstrating how 
fast his fingers can move without leav
ing his hands!

The remaining pieces are all from the 
romantic school: a Chorale Prelude by 
Brahms, Liszt's Prelude and Fugue on B- 
A-C-H, the second of Vaughan 
Williams' Three Preludes founded on 
Welsh Hymn Tunes, Cesar Franck's 
Choral No. 3 in A minor, Louis Vierne's 
Berceuse and Widor's "celebrated" 
Toccata from his Symphony No. 5. In all 
of them Ledger displays the same skill 
and sensitivity. The registrations seem 
just right, and the tempi chosen with 
great care to bring out the best from 
each movement.

The recording is of a high standard, 
too, giving a most satisfying reproduc
tion of the historic King's instrument — 
parts of which date from 1605.

All in all, then, a most interesting and 
enjoyable recording of familiar organ 
works played uncommonly well. (J.R.) 

challenge to you and your stereotyped 
group listen to what Gary Paxton has to 
say! (W.N.W.)

☆ ☆ ☆
COMMUNION — A singalong for 

God's people in harmony. Stereo, 
Birdwing BWR-2009. Released in 
Australia through Spotlight Music Pty 
Ltd, 262 Pitt St, Sydney 2000).
For decades, chorus singalongs have 

been a prominent feature of Gospel 
rallies — originally catchy choruses 
of actual hymns but, more recently, 
with an increasing content of new com
positions. In fact, they can be as much a 
problem to keep up with as pop songs!

For example, although there are over 
40 excerpts and choruses on the four 
sides of this singalong medley, the 
chances are that you won't recognise 
any or many of them. You needn't 
worry, however. They follow the usual 
pattern of being tuneful and varied and 
the diction is excellent. So also is the 
quality of the sound off the disc.

They are presented in close harmony 
by a vocal group, with instrumental
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THE LIGHTER SIDE — continued

backing including piano, organ, drums 
and synthesiser. You can let the group- 
singalong for you in a quiet, relaxed 
manner, or turn the volume up and 
enjoy it that way — or join right in with 
them!

The disc could suggest new material 
for your own group singalong activities 
and, in this connection, a label on the 
jacket suggests that a book of music 
and lyrics is available. There is also 
mention of an open-reel tape and two 
cassettes which carry the musical ac
companiment only. (W.N.W.)

For information on World Record 
Club albums, contact the club at 605 
Camberwell Road, Hartwell, Victoria, 
3124. Tel. 29 3636.

Instrumental, Vocal 
and Humour
THE JAZZ SOUND OF THE DON 

BURROWS QUARTET. World Record 
Club stereo WRC RO5193.
I have an original copy of this album 

some 14 years old which is one of my 
firm favourites. (Originally it was releas
ed on Columbia.) The re-release with 
WRC is every bit as good and can still 
be classed as a first class recording. Sur
face noise is low.

There are nine tracks: Kaffir Song — 
Love Is For The Very Young — Esa Cara 
— Slightly Blue — Hard Sock — Rain 
On Water — De Veras? — Algeciras — 
Pink Gin. (L.D.S.)

☆ ☆ ☆

SONGS FOR SWINGIN' SELLERS. World
Record Club stereo WRC R 05229.
Fans of Peter Sellers, who might be 

thought of as a Goon who grew older, 
will be keen to listen to this album. As 
can be expected of Peter Sellers it is un
mitigated nonsense, which is all very 
clever. Unfortunately, none of it struck 
me as being particularly funny. Perhaps 
I should have reviewed it while semi
intoxicated! (L.D.S.)

SHOWBOAT. Music by Jerome Kern, 
lyrics by Oscar Hammerstein II. Cast 
recording from the Adelphi Theatre, 
London. Stereo, World Record Club 
RO-5022.
Although this recording reached me 

through the World Record Club 
catalog, the pressing and jacket appear 
to be as originally distributed by 
Columbia. As such, they probably date 
back to the 1971 era, when the par
ticular show opened in London. It 
featured Andre Jobin, Cleo Laine, 
Thomas Carey, Kenneth Nelson and 
Derek Royle.

The show was acclaimed at the time 
for its sheer spectacle and the album 
will be most meaningful to those who 
have seen this or another production. 
To those who haven't, the album will 
have to stand or fall by the numbers 
which, together, add up to a generous 
recording time of nearly 50 minutes: 
Cotton Blossom — Where's The Mate 
For Me? — Make Believe — Can't Help 
Lovin' Dat Man — I Might Fall Back On 
You — Ol' Man River — Queenie's 
Ballyhoo — At The Fair — Nobody Else 
But Me — How'd You Like To Spoon 
With Me? — You Are Love — Bill — 
Dance Away The Night — Why Do I 
Love You? — Ol' Man River.

It's a typical cast recording, not note 
perfect but carrying the atmosphere of 
the stage production. The recording 
quality is normal and, if you like the 
music, this will be an opportunity to 
enjoy it all over again. (W.N.W.)

CASH-MORE ENTERPRISES

CASH-MORE ENTERPRISES IMPORTERS, RETAILERS, HIRERS, MANUFACTURERS OF 
QUALITY SOUND. DISCOTHEQUE + EFFECTS LIGHTING. MIRROR BALLS, STROBES 

PROJECTORS, SOUND TO LIGHT CHASERS - AMPLIFIERS - SPEAKERS MICS. ETC

356 LIVERPOOL RD, ASHFIELD, NSW 2131. 
TEL: SYD 798 6782, 798 5647
OPEN SUNDAYS BY APPOINTMMENT, 

BROCHURES — PRICE LIST BY REQUEST
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EDWARD WOODWARD, The Thought Of You. Festival 
L 36717.
I like Edward Woodward better as a singer of ballads than 

as the rather unpleasant "Callan" of the TV series.
On this disc he gives us a dozen superbly sung tracks: 

Can't Smile Without You — Time In A Bottle — You Are 
Beautiful — The Folks Who Live On The Hill — Smile — The 
Party's Over — I'm Old Fashioned — Growing Older Feeling 
Younger — I've Told Every Little Star — Love Look At Us 
Now — The Very Thought Of You — Evergreen. The back
ing is provided by an orchestra under the direction of John
ny Arthey.

Quite a few of the tracks have had a fair amount of air
play recently. (NIJM)

BEHIND THE SMILE. Marti Caine. Astor Records SPLP1541.
English Marti Caine gained her big show business break 

on ATV's "New Faces" when her hesitant brand of humour, 
combined with some fine singing, took her into the winner's 
league and a triumphant debut at the MGM Grand Hotel in 
Las Vegas.

Since her success on "New Faces" Marti has had her own 
series for ATV and a series for BBC television.

"Behind The Smile" is a brilliant "easy-listening" album 
with some excellent interpretations of recent hit singles: 
Prelude — Nobody Does It Better — You — A Weekend In 
New England — Feelin' Single, Seein' Double — I Honestly 
Love You — Sometimes When We Touch — I've Never Been 
To Me — If It's Magic — What's The Weather Like Outside 
— Sweet Music Man — All In Love Is Fair — Lullaby For 
Myself. (D.H.)

15 THOUGHTS OF BRINSLEY SCHWARZ. Brinsley Schwarz.
United Artists L 36713. Festival release.
The 15 songs on this album are taken from various albums 

through the years 1970-1975, the time span that this British 
Rock Band stayed together before going their own way.

The collection of songs on this album are: Peace, Love 
And Understanding — There's A Cloud In My Heart — 
Nightingle — Hypocrik Funk — Angel — I Like You, I Don't 
Like You — Rockin' Chair — Shining Brightly — Country 
Girl — Surrender To The Rhythm — Hooked On The Road 
— Home In My Hand.

This is an excellent album with a variety of style: country, 
soul, reggae, rhythm & blues and pop. (D.H.)

TALES OF MY UNCLE HARRY. Keith Garvey. Dolby System 
cassette. Also available on LP disc. ($3.95, $4.40 posted 
from: The Cashier, ABC, GPO Box 487, Sydney 2001).
Keith Garvey, as introduced in the cassette folder, is a true 

son of the Australian outback and a keen admirer of Henry 
Lawson. For a couple of years he has featured on the ABC 
radio network and many will be familiar with his series of 
"Tales of my Uncle Harry". If you are, and you want a sampl
ing of them, this cassette contains about 16, all told.

On the other hand, if you have merely noticed the item 
in the programs, without ever having listened, what are you 
going to hear on this cassette? A half-hour of side-splitting 
humour? Not unless you're in a particularly receptive 
mood! Playing a tape like this alone in your lounge room is 
about as sterile an experience as reading one of those old- 
fashioned books of jokes. Somehow, you need environment 
and atmosphere to bring them alive.

Having some first-hand knowledge of the country, it is 
sufficient for me to say that, while Uncle Harry was a past 
master of the tall tale, the setting of those tales is in tune 
with the outback as it used to be. The rest is up to you and 
your mood. (W.N.W.)

Digital Wind Speed and 
Direction Indicator

ID-1590E SPECIFICATIONS: Wind 
Speed: 0-99 in miles per hour, knots 
or kilometres per hour (choice of 
two). Response Threshold: 3 mph 
Accuracy ± 1 digit or ± 10%, 
whichever is greater. Direction 
Response Threshold: approx 2 mph. 
Power Requirement: 240V AC, 50 Hz.

KIT ID-1590E—5125.50

Outstanding accuracy and easy-to-read digital display make 
this kit a “must” for pilots, boaters—anyone whose activities 
are affected by the wind. Pick the two readout modes you want 
from the three available: miles or kilometres per hour, or knots. 
Switches select mode and front-panel lights show which is in 
use. Incandescent bulbs mark the 8 principal compass points, 
providing 16-point resolution. The transmitter boom clamps on 
to any 1" to 1 Yi" TV aerial mast and connects to the receiver 
with optional cable.

Digital Indoor/Outdoor

You’ll never have to “gauge-guess” again! This fun-to-build kit 
monitors indoor/ outdoor (or any two temperatures) with a big, 
bright,Vi" high digital readout. The readout includes plus and 
minus signs as well as indoor and outdoor indicator lights, so 
you know at a glance which temperature is being monitored. 
Switches select Fahrenheit or Celsius and let you choose 
continuous readings of one temperature or alternate readings 
of both. The 85' of cable included lets you place the 
temperature sensors just about anywhere for a variety of 
custom applications—home freezer, hot house, garage, 
basement, pump house, swimming pool, aquarium, almost any 
temperature.
ID-1390AE SPECIFICATIONS: Temperature Range: Fahrenheit 
-40 to +120°. Celsius-40 to + 50°. Power Requirement: 240V 
AC, 50 Hz.

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM

is enclosedPlease rush me the Heathkit of my choice. My cheque for $.
plus $7 oo for package and post.
Name........................................................

Address....................................................

□ KITID-1590E plus one of either: 
□ IDA-1290-1,50* Cable- S16 00
□ IDA-1290-2,100' Cable-S28 00

& choose two of: D m.p.h.
Qk.ph 
□ knots

P/code........................................

Semi to: WF Heathkit Centre
□ KfT ID 1390AE

220 Park St, South Melb. 3205. Phone 699-4999. WF 586/77
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by Pierce Healy, VK2APQ

Sydney hosts WARC 79 preparatory seminar — 
special report by Pierce Healy

As a lead-up to WARC 79 — and second only in importance to the 
conference itself — there have been three preparatory seminars 
organised by the ITU; one each in Nairobi, Panama, and Sydney. 
Your correspondent was privileged to attend the Sydney seminar, 
and reports some highlights of the formal and informal sessions.

WARC 79, which will commence in 
Geneva Switzerland in September is 
expected to have 1600 participants from 
the ITU's 154 members and will last for 
ten weeks. The agreements reached 
regarding the radio regulations will 
apply for the remainder of this century.

The ITU (International Telecom
munications Union) organised the pre
paratory seminars to familiarise the 
delegates — many of whom will be 
attending their first radio conference — 
with the procedures and requirements 
involved in bringing up-to-date the 
1959 regulations. The Sydney seminar 
hosted 170 representatives from 37 
countries.

Being allowed to observe these 
preparations in progress was a most 
rewarding experience, and also a most 
enlightening one. In particular it 
brought home the sheer magnitude of 
the task ahead and, in doing so, 
emphasised that the Amateur Service is, 
after all, only a tiny part of the total 
communications scene to be dealt with.

The magnitude of the task was 
emphasised particularly by some of the 
documents circulated at the Sydney 
seminar. One was a report of the CCIR 
Special Preparatory Meeting held in 
Geneva during Octoberand November 
1978. In consists of over 600 A4 (295mm 
x 210mm) pages, in reduced typewriter 
font, and weighing nearly 1.2kg (over 
21/2lbs).

Its contents range from broadcast 
band allocations to satellite TV relays; 
from standard frequency transmissions 
to analogue and digital transmissions in 
the GHz bands; from terms and 
definitions to allocations for power 
transmission (in GW) by radio waves 
from solar satellites.

And this was only a preparatory 
meeting.

In addition, there was similar order of 
documents generated by the Sydney 
seminar, mainly in the form of papers 

by various delegates. One document 
alone — A Summary of Discussions 
(Questions and Answers) — ran to 
some 60 odd A4 typewritten pages.

The initial session of the seminar was 
presided over by the Deputy Secretary 
General ITU, Mr Richard Butler, who 
welcomed delegates and called for 
nominations for seminar chairman. Mr 
E. ]. Wilkinson, First Secretary, Radio, 
Frequency Management, P&T Dept., 
Australia, was elected to this position.

At the official opening, the seminar 
was addressed by Mr M. Mili, Secretary 
General ITU, who referred to WARC 79 
and the task it was to perform, and to 
the technical progress and evolution in 
the countries themselves since 1959 
when there were 96 members of ITU.

Mr A.A. Staley, Minister of Post and 
Telecommunications in Australia, 
officially opened the seminar, 
welcoming the delegates and refering 

Physics master at the Burra Community School, Wally Spehr, VK5PD, at the 
microphone during the contact with VK2BOK. The transceiver is a Kenwood 820 
operating into a parasol beam lashed to a playground swing. (Story, p 111.)

to Australia's involvement in ITU since 
1878 and the emphasis Australia places 
on the subjects to be discussed at the 
seminar and the keen desire that 
WARC 79 should be a success.

Thirty-five papers covering many and 
varying aspects of radio 
communication were read and 
discussed by delegates. These included 
topics of regional interest, terrestial and 
space services and technical advances 
leading to a more efficient use of the 
radio frequency spectrum.

The amateur service was represented 
on the Australian delegation by David 
Wardlaw, VK3ADW and Michael Owen 
VK3KI.

A number of delegates from the 
countries represented, and serving in 
various capacities, were also amateurs, 
as were some of the seminar staff 
personnel.

Apart from formal discussions, the 
seminar provided an opportunity for a 
good deal of informal discussion 
between various countries and services. 
Naturally the amateur service made 
most of its opportunities.

A social function for the delegates, 
hosted by the Wireless Institute of

106 ELECTRONICS Australia, June, 1979



a decade of research in HF transceivers 
brings you the FT-101Z series. 

Price. .FT-101Z $779. FT-101ZD $929.
Today’s technology, backed by a proud tradition, is yours to enjoy in the all-new FT-101Z 

(and FT-101ZD) high-performance HF transceiver from 
YAESU and BAIL. A host of new features are teamed 

with the FT-101 heritage to bring top dollar value.

Photo shows FT-101ZD transceiver with Digital display, 
FT-101Z Analog Model (without digital display) available at 
$799 and you add the optional extras if desired. (Accepts 901 
series acc. e.g. multiscope, transverter, ant. epir., etc.)

Rcvr includes variable IF bandwidth with two 
8-pole crystal filters and a highly effective all-new 
NB circuit with front panel blanking level control. 
Also included are 10 and 20 dB attenuators, and 
offset tuning for transmit and receive.
Trans, section uses two 6146 final tubes with RF 
neg. feedback. An RF speech processor is built in. 
Available options include DC-DC converter, 
cooling fan, dig. display/counter unit (for FT 
101Z). hand or desk mic. and CW filter. CW filter 
may be used in addition to SSB filter in CW 
mode. Write for our full colour brochure today.

Prices quoted are recommended retail and include 90-day warranty except 
power valves and semi-conductors. As the authorised Yaesu agent and factory 
representative since 1963, we provide complete after sales service and spares.

JAS7879-38

Bail Electronic Services, 60 Shannon St., Box Hill Nth, Vic. 3129. Tel. (03) 89 2213 
Branches in all States and A.C.T.

FRED BAIL VK3YS 
JIM BAIL VK3ABA

HF Mobile FT-7 B 
... power and 
performance 

for the Ham 
on the move

FT-7B SSB, CW, AM all solid state compact transceiver from 
Yaesu, 80-10m, 100W peak input.

With all the features of the FT-7, inc. 
noise blanker, cal., clarifier, semi
break-in CW with sidetone, etc., plus 
many more:- provision for Digital 
readout, full coverage on 10M, AM., 
Audio peak filter for sharp selectivity 
and improved S/N ratio on CW, Drive 
Control, RF attenuator. Sensible

compact shape (W230 x H80 x 
D320 mm inc. heat sink) so that it 
easily fits into most modern cars. 
Handy tilt-up foot for desk use. 
FT-7B price, inc. 28.5-29 crystal, 
mobile bracket, mic., power cable, 
English inst. book, connectors, and 
Bail 90 day warranty, $629.

Bail Electronic Services, 60 Shannon St., Box Hill Nth, Vic. 3129. Tel. (03) 89 2213 
Branches in all States and A.C.T.

Fred Bail VK3YS — Jim Bail VK3ABA JAS7879 — 35

Options, YC-7B ext. dig R.O. can be 
mounted on dash or steering column 
for convenient and safe viewing, 
includes adjustable sunshade, $125. 
Extra 10M range crystals $12 each.

Prices & specs subject to change. All prices Inc. S. 
Freight & ins. extra.
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TR DIP
METER

PROGRAMMABLE!
VHF-UHF 

SCANNING RECEIVER

12 CHANNEL POCKET 
VHF RECEIVER 
XTAL LOCKED 

NICADS, 
CHARGER 
SUPPLIED 
AS 
STANDARD

$89
scoop ;

SCOOP PURCHASE! NORMALLY $132 
Freq Range: 1.5 to 250 MHz in 6 ranges 
IDEAL FOR RAPIDLY CHECKING CIR
CUS AND COMPONENTS IN RECEIVERS, 
TRANSMITTERS AND FOR ANTENNA 
TUNING.

ZS McKay Dymek

BEARCAT 210 10 CHANNELS
BEARCAT 250 50 CHANNELS

Your HF Headquarters

50kHz — 29.7MHz continuous AM SSB CW RTTY

AIRCRAFT RECEIVER
• SCAN OR MANUAL
• 16 CHANNELS
• AC/DC OPERATION (BUILT-IN AC SUPPLY)
• 4 CRYSTALS SUPPLIED
• IDEAL FOR CLUBS, SCHOOLS.

$199
The VICOM 747 Scanning Receiver is a high quality solid-state monitor designed for the 
private pilot or flying club to watch the aircraft band frequencies. This compact-sized 
and rugged construction receiver ofiors-u'.tMiiy features over other aircraft receivers 
Price $199 + P&P.

68 Eastern Road
SOUTH MELBOURNE VIC 3205 
PH <03> 699.6700 Teles AA30566

JK01 General purpose audio amp 0.5N 18.00
JK02 Microphone amplifier 19.00
JK03 Sine wave generator 20-20,000 Hz 30.00
JK04 FM Tuner 88-108 MHz 30.00
JK05 27 MHz receiver 33.00
JK06 27 MHz transmitter 29.00
JK08 Light operated relay 20.00
JK09 Siren Kit including speaker 19.00
JK10 Photographic timer 23.00
JK101 Car burglar alarm 55.00
AT465 2 channel lught show 64.00
AT468 4 channel light show 75.00
HF61 Medium wave receiver 19.00
AF300 Audio amplifier 3 watts 25.00
AF340 Audio amplifier 40 watts 35.00
AF380 Audio amplifier 2 watts 14.00
HF395 RF pre-amp 1-225 MHz 6.00
HF385 VHF/UHF receiver pre-amp 30.00
NT300 Lab. power supply 2-30V 110.00
AT347 Electronic Roulette 54.00
AT320 Alt Round AC/DC Regulator 54.00
HF305 Converter 175-105 MHz to 105 MHz 28.00

MATEUR RADIO DIVISION

NEW KITS JOSTY KIT

FM TRANSMITTER 60-148MHz (model HF65) will run5w output 
with a heat sink. Ideal for signal testing or a miniature transmitter 
which could be received on a standard FM Receiver.
$9 plus$1 P&P for mail order.

QUALITY FM TUNER. A high quality kit with good sensitivity and 
low distortion. With this kit all coil-winding is already done for you

KITHF325-2 $79.00
KIT HF310 $49.00 (economy kit)
STEREO DECODER KIT $24.00 (model HF330)

COMPLETE WITH COMPREHENSIVE INSTRUCTION 
BOOKS.
$1 P&P FOR ALL MAIL ORDER PLEASE!

ICOM
VICOM

Sydney 681 3544 Hobart 43 6337
Adelaide 43 7981 Cairns 54 1035
Gold Coast 32 2644 Launceston 44 3882
Canberra 31 6685 Brisbane 38 4480
Melbourne 
Perth

836 8635
321 3047

Wellington (N.Z.) 287 946
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Australia and the International 
Amateur Radio Union was held on 
Saturday evening 31st March.

Apart from generalities, one of the 
main talking points was the IARU 
simple low cost direct conversion 
receiver. A short continuous video tape 
explaining the amateur radio service 
was also available for delegates to view 
at their leisure. Both items created 
considerable interest.

Away from the seminar environment, 
several members of the Sydney Chapter 
Quarter Century Wireless Association 
were hosts to Richard Butler and 
Michael Owen, VK3KI, for dinner. The 
informal discussion on the amateur 
service and WARC 79 which followed, 
made the evening a very informative 
and enjoyable one.

There is no doubt that both the 
formal and informal discussions helped 
all the delegates to form a broader view 
of the problem of equitably sharing the 
radio frequency spectrum between all 
services — including the Amateur 
Service — and all countries. It also 
emphasised to the amateurs that their 
allocations are only a very minute 
portion of the spectrum and only one 
of a great many subjects on the agenda 
for WARC 79.

It is ironical in some respects that 
amateur radio, having been so closely 
associated in the progress of radio 
science and communication, finds itself 
in the situation of having to fight to 
maintain recognition.

It may be significant however that 
there was no objection or criticism of 
the amateur service at the seminar.

Indeed it is thought that many 
administrations are now, through the 
unified work of the IARU, more 
appreciative of the value a responsible 
amateur service could be. But there is 
still no room for complacency about 
WARC 79 decisions.

All amateurs should give their 
support to their national amateur radio 
society.

Finally, I would express my 
appreciation to all associated with the 
seminar, in particular Mr Richard Butler 
for his friendly interest and willingness 
to discuss my inquiries.

SCHOOL DEMONSTRATION
An amateur radio demonstration was 

given on 5th April 1978 at the Ingleburn 
High School. The occasion was the 
"Careers Market Day" held to give final 
year students first hand information 
about careers in various trades and 
professions.

More than 50 information booths
and displays were staffed by
representatives from manufacturing,
banking, legal, health, further

Amateur radio at 
the Ingleburn 
High School 
"Careers Day". 
Shown holding the 
microphone is 
Marcia Robinson, 
an exchange stu
dent from 
Nebraska, USA, 
who was able to 
talk to an amateur 
in her own coun
try. (See story, this 
page.)

education, Army, Navy, RAAF, catering, 
and communication organisations.

Over 2500 boys and girls from schools 
and colleges in adjacent areas visited 
the centre.

Amateur radio was demonstrated as a 
means of gaining knowledge and 
experience in electronics and 
communication either as a rewarding 
hobby or to assist a career in the radio 
or electronics industry.

Several overseas contacts were made 
during the day, giving those interested 
the opportunity to ask questions of the 
operators and their country. A 
highlight was Japanese language 
lessons, given by student operators in 
Japan.

Many students, whose experience in 
radio communication was limited to CB 
activity, were amazed at the courteous 
and friendly manner among amateurs 
in various parts of the world, and 
expressed their desire to upgrade to 
AOCP standard.

The station operators were Pierce 
Healy, VK2APQ and Athol Tilley, 
VK2BAD.

This type of public relations activity is 
recommended as an enjoyable and

RADCOM QUALITY COMPONENT
105 ELDRIDGE ST., BANKSTOWN 

PHONE: 709-4706

Air spaced variable 
capacitors
10pF-25pF-50pF-100pF
25OpF ALL AT $2.50

5OOpF at $5 00
AH preferred values of 
capacitors
AH preferred values of 
resistors 

PLUGS 
CONNECTORS 

AND 
ACCESSORIES 

IN 
STOCK

TRY
TO GET COMPONENTS

STOCKIST FOR

silic®N vaLLey

US FOR THE HARD

rearding community service.
WIA NEWS

WIA president and amateur 
representaive on the Australian 
delegation to WARC 79, David 
Wardlaw VK3ADW, has advised that the 
Australian submission relating to 
amateur allocations within Australia 
recommends that all existing channels 
be retained in their entirety. In 
addition, a segment 6.95MHz to 7MHz 
and small segments around 10MHz, 
18MHz and 24MHz have been 
suggested.
FINANCIAL SUPPORT: The response to 
the appeal for donations to send the 
WIA observer to WARC 79 has been 
very good. Many non-members of the 
WIA and business organisations have 
contributed. The outstanding 
contributions — Eastern and Mountain 
District Radio Club $1100; VICOM 
$1000; Bail Electronics $500; Dick Smith 
Electronics $500.

These donations together with 
divisional contributions are 
acknowledged and will be tabulated in 
a future issue of the WIA magazine 
"Amateur Radio".
NSW DIVISION: A special general

High voltage 
fixed capacitors, all 
types of toggle and 
wafer switches.

Multi-tapped 
transformers
0-15v 1 AMP $5.00 
0-15v 2 AMP $9.30
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THE WAR CONTINUES
THE BATTLE STILL RAGES WITH YAESU - 
NOW HY-GAIN ANTENNAS HAVE FALLEN TOO!

You must have heard about the Yaesu price war - Dick Smith will better any genuine price 
offered by anyone on Yaesu products . . . We've received such a tremendous response from 
the Amateurs of Australia that we've decided to reduce the price of Hy-gain HF antennas. So 
now you can buy your complete amateur station from Dick at a real bargain price.

YOU REAP THE BENEFIT!
And you’ll be buying from a fully Australian owned 
company - your one stop electronics shop who 
actively supports amateur radio!

HERE ARE OUR YAESU PRICES: (and we'll send them anywhere in Australia for just $6.00 extra — 
We even lose money on this 'below cost' freight offer!)_________

FT-101E 80-10m HF transceiver 
FT-301 Solid State HF transceiver 
FT-7 Mobile HF transceiver
FT-227 2m FM transc with memory 
FC-301 Antenna tuning unit 
FL-2100B 1.2kW linear amplifier 
FRG-7 Solid State HF Rcvr 
FP-301 13.8V/20A supply

Cat 
Cat 
Cat 
Cat 
Cat 
Cat 
Cat 
Cat

D-2860
D-2870 
0-2866
D-2890
D-2896
D-2546
D-2850
D-2872

$789.00 
$795.00
$375.00
$379.00
$219.00
$529.00 
$319.00 
$169.00

FT-101Z New HF transceiver 
FT-901 D Top class HF transceiver 
FT-227RA 2m FM scanning transc. 
CPU-2500 computerised 2m transc.
FC-901 antenna tuning unit 
FL-110 200W linear amplifier
FRG-7000 Digital HF rcvr 
YC-500S 500MHz Freq. Counter

Cat
Cat
Cat
Cat

D-2862
D-2854
D-2891
D-2889

Cat. D-2855
Cat D-2884
Cat D-2848
Cat D-2892

$775.00 
$1349.00

$379.00 
$549.00 
$249.00 
$189.00 
$599.00 
$475.00

We believe that the prices above are better than any supplier in Australia. If you 
find someone cheaper for the same goods, tell us! For us to better any price, 
simply show us the advertisment from any Australian company. After checking 
that they have stocks available at that price we will sell it for a lower price. Offer 
remains open while present stocks last (approx. $250,000 worth).

NEW HY-GAIN HF ANTENNA PRICES

Easy terms available 
to approved personal 
applicants on any item 
priced at $111.00 
or more.

SUPER SPECIAL
TH6 DXX SLASHED BY 
$104.00 TO ONLY
$295.00
Cat D-4308

WHILE

STOCKS 

LAST

TH3Mk3 BEAM: 
Save $50.00 . . . 
$249.00
Cat D-4306

TH3JR BEAM: 
$20.50 off! 
$199.00
Cat D-4304

18AVT VERTICAL 
SAVE $14.50 

$135.00 
Cat D-4302

HY-GAIN VHF ANTENNAS ALSO IN STOCK. ASK OURPRIC&-



IONOSPHERIC PREDICTIONS FOR JUNE

meeting called to discuss the proposed 
sale of Wireless Institute Centre, Crows 
Nest, and the constitution of the 
Division, was held on the 23rd March, 
1979. The meeting resolved that the 
incoming council appoint a committee 
to review the future requirements of 
the division and the options relating to 
the sale of the Crows Nest property.

A committee was also appointed to 
review the constitution and to report its 
recommendations to a general meeting 
of the division. This committee consists 
of Pierce Healy, VK2APQ chairman; 
Harry Caldecott, VK2DA; Barry White, 
VK2AAB; Tim Mills, VK2ZTM; Chris 
Jones, VK2ZDD.

The committee will review the 
constitution, bearing in mind the views 
expressed by members on such aspects 
as the powers of the council, club 
affiliation, voting rights of members, 
and proxy votes.

Members wishing to offer 
suggestions and opinions should do so 
in writing to the Constitution Review 
Committee, 14 Atchison Street, Crows 
Nest 2065.

COUNCIL ELECTIONS: There were 
only seven nominations received and 
no ballot was necessary. The nominees 
were — Phil Card, VK2ZBK; Henry 
Lundell, VK2ZHE; Ian Mackenzie, 
VK2ZIM; Tim Mills, VK2ZTM; Fred 
Parker, VK2NFF; Steven Paul, VK2VHP 
and Eric Van E)e Weyer VK2ZUR. At 
their first meeing, Fred Parker, VK2NFF 
was elected president; Phil Card, 
VK2ZBK and Ian Mackenzie, VK2ZIM 
vice presidents; Tim Mills, VK2ZTM 
secretary.

ACT DIVISION: Office bearers 
elected at the annual meeting held in 
February, 1979, were: president — 
Andrew Davis, VK1DA; vice-presients 
— Mike Vale, VK1VW and Ron 
Henderson, VK1RH; secretary — Fred 
Robertson-Mudie, VK1NAV; treasurer 
— John Roberts, V K1 Z A R ; 
committeemen — John Tilley, VK1FT; 
Bob Chorley, VK1RC and Les Thurbon, 
VK1NBK.

Meetings are held on the fourth 
Monday of each month commencing at 
7.30 pm at "The Studio" Griffin Centre, 
Civic, ACT. Visitors are welcome.

SYDNEY SCIENCE MUSEUM 
OPENING CEREMONY

Unfortunately, printing schedules for 
the May issue limited our report on the 
above to a photograph and brief com
ment. A highlight of the ceremony 
resulted from the first official "CQ"

Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
Afi material should be sent to Pierce Healy at 69 Taylor Street. Bankstown 2200.

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 679
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which, quite unsheduled, brought a 
reply from the Burra Community 
School, Burra, South Australia, who had 
set up an amateur station display as part 
of a school gala day. A letter confirming 
the contact was received from the 
physics teacher, Wally Spehr, VK5PD.

"I would like to thank you for such 
an interesting contact on Friday 23rd 
March during the opening of the 
Applied Arts and Science Museum Sta
tion, VK2BOK. We were very pleased to 
be the first station to officially contact 
the Museum station and to be able to 
speak with the Federal P&T Minister, 
Mr Peter Staley.

"The contact certainly gave a boost 
to our Amateur Radio Display which 
had been set up as part of the school 
Gala Day. Those present were im
presses with the learning opportunities 
provided by amateur radio, and the 
Museum contact really highlighted 
this. Our principal, Chris McCabe, en
joyed the opportunity to speak with the 
Muuseum education officer and to tell 
him about the Burra Community 
School and the local district.

"I use my- own gear in a portable 
capacity and transmit from the school s 

science laboratory using a parasol beam 
constructed by the students.

"Our group is run on an informal 
basis and meets on the first and third 
Wednesday of each month from 12.50 
to 1.20pm CST. We operate . . . close to 
28.560MHz and 14.210MHz and 
welcome contacts with other stations, 
particularly other school groups. We 
have found such contacts to be very 
educational.

"A few students have expressed an 
interest in gaining a novice licence and 
it is hoped that their ambition can be 
realised.

"Finally, I hope that all goes well with 
station VK2BOK and look forward to 
visiting it in the future." ®

SO YOU WANT TO BE 
A

RADIO AMATEUR?
To achieve this aim why not undertake one 
of the Courses conducted by the Wireless 
institute of Australia7 Established in 1910 
to further the interests of Amateur Radio, the 
institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence tn 
February each year

For further information write to

THE COURSE SUPERVISOR, 
W.I.A.

14 ATCHISON STREET, 
CROWS NEST. NSW 2065
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by Arthur Cushen, MBE

Sunspots Force The Use Of Higher Frequencies

With the Sunspot count expected to reach 150 next month, inter
national broadcasters are using the 11 and 13-metre bands in an 
attempt to provide world-wide coverage. One problem facing broad
casters is that many listeners have receivers which do not cover 
these two bands.

Due to the increasing Sunspot count, 
most broadcasters are now using the 
13-metre band for an international ser
vice, while the 11-metre band is being 
used for the first time by several coun
tries.

The highest frequency previously 
used by a broadcasting station was 
26150kHz by W4XB Nashville, 
Tennessee in 1939. This has now been 
surpassed by the Israel Radio with its 
use of 29705kHz from 0535-0600 and 
1000-1030GMT.

Two new countries recently extend
ed their operation into the 11-metre 
band. Radio France International is 
now using the additional frequency of 
25820kHz from 1000GMT with a broad
cast from Paris, while Radio Nederland 
is using 25650kHz from its Madagascar 
transmitter for a broadcast in Dutch 
0730-0825GMT. In addition, Israel 
which uses 25605kHz at 0535GMT, has 
used this frequency for additional 
programs in recent weeks. The United 
States is using five frequencies in the 
11-metre band both for the Voice of 
America and Armed Forces radio 
programs.

The Armed Forces signal is very good 
from 2100-0400GMT over the Dixon 
transmitter on 25620KHz, while the 
Voice of America at 2200GMT is well 
received on 25990 and 25096kHz.

Radio South Africa continues to use 
the 11-metre band and has been noted 
opening at 1100GMT on 25790kHz. The 
same program is carried on 21535, and 
both transmitters are beamed to Cen
tral Africa and Europe.

Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver
cargill, NZ. All times are GMT. Add 8 
hours for WAST, 10 hours for EAST 
and 12 hours for NZT.

Fritz Greveling, the new compere of DX 
/uke Box on Radio Nederland.

NEW JUKE BOX COMPERE
Fritz Greveling is the new compe.e of 

Radio Nederland's DX Juke Box 
program. Fritz replaces Dick Speekman 
who is returning to Australia after being 
with the program for 41/z years. •

Fritz was born on October 10, 1947 
and his early radio career was with 
Lourenco Marques Radio in Mozam
bique. Later the station changed its 
name to Radio Five and moved to 
Johannesburg, South Africa after 
Mozambique became independent. He 
later did freelance broadcasting for 
Swazi Music Radio, working in their 
recording studios in Johannesburg. He 
returned to his native Holland in 1976 
where he joined the staff of Radio 
Nederland as a translator and later as 
host of DX Juke Box.

DX Juke Box is broadcast every 
Thursday from Radio Nederland 
studios in Hilversum, Holland and is 
well received through the relay station 
at Bonaire in the Caribbean. The 
program of 30 minutes includes a 
weekly DX report and DX Juke Box is 
broadcast at 0750GMT on 9715 and 

9770kHz, and repeated at 0850GMT on 
9715kHz. There are other transmissions 
for various parts of the world both from 
the relay bases at Bonaire and 
Madagascar, as well as a transmitter at 
Lopik in Holland.

The DX information comes from four 
contributors, The first Thursday of each 
month features Arthur Cushen's Pacific 
DX report; Jan Turner reports from 
Sweden on the second Thursday; Glen 
Hauser from North America on the 
third Thursday; and Victor 
Goonetilleke from South East Asia on 
the fourth Thursday. The first Thursday 
of the month also includes a propaga
tion report from Maarten Ven Delft, 
while on the third Thursday there is a 
handicap aid program from Fritz 
Mulder.

TESTS FROM BRAZIL
Radio Nacional at Brasilia operated an 

International Service for several 
months but this was closed last year 
with the transmitter being used for an 
internal service. In recent weeks the 
station, now using the slogan Radio 
Bras, has been heard on 15280kHz with 
English 0200-0300GMT. This is a test 
transmission and, according to the an
nouncement, will be on the air for 90 
days. Depending on the interest in the 
new program a permanent service 
could commence. The frequency is 
subject to interference from KGEI in 
San Francisco, also using 15280kHz.

The earlier test transmissions from 
Brasilia were on 11780 and 15240kHz 
with English at 2200GMT, but this 
transmission is beamed to North 
America. The station is giving a new ad
dress for reception reports and this is: 
Radio Nacional Brasilia, c/- Inter
national Correspondence Service, Post 
Office Box 04-0430, Brasilia, Federal 
District, 70323 Brazil.
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RADIO AFGHANISTAN
As well as a verification card, Radio 

Afghanistan at Kabul gives some 
background information on the history 
of broadcasting in that country. In 
Afghanistan, as in other developing 
nations, radio reaches the largest 
number of people, far more than the 
printing press.

Experimental broadcasting began in 
Afghanistan as early as 1925, when two 
small broadcasting transmitters were 
imported to Kabul. Regular broad
casting began in 1940 with a medium
wave transmitter. Later on, the station 
was equipped with more medium and 
short-wave transmitters.

Until 1963, the broadcasting station in 
Afghanistan was called Radio Kabul, 
but following continued expansion 
assumed the name of Radio 
Afghanistan. Radio Afghanistan verifies 
reception reports with a card, as long as 
return postage is enclosed and the 
report covers the usual details required 
by an international station.

The present schedule of Radio 
Afghanistan includes two broadcasts in 
English: 1400-1430GMT on 4775kHz and 
1900-1930GMT on 11895 and 15140kHz. 
Radio Afghanistan broadcasts for 106 
hours on medium-wave, while the Ex
ternal Service is carried for 31 hours 30 
minutes each week. The address of the 
station, is Radio Afghanistan, PO Box 
544, Kabul. Afghanistan.

NEW LISTENERS CLUB
The Belgium Radio and Television 

has commenced a listeners club on its 
short-wave service, and listeners can 
join by writing to BRT, PO Box 26, B1000 
Brussels. There will be special informa
tion bulletins for club members, 
verification cards, stickers and pen
nants. . , ,

The Belgium DX Corner is broadcast 
on the 2nd and 4th Monday of the 
month during the English transmission 
to North America 0015-0100GMT on 
11705 and 15190kHz.

NEW ZEALAND SCHEDULE
Radio New Zealand has made some 

alterations to its schedule for broad
casting to the Pacific, with closedown 
now being at 1030GMT. The service to 
Australia continues to be broadcast up 
to 1215GMT.

Broadcasts to the Pacific are: 1800- 
2105GMT on 11835kHz; 1800-0625 on 
15345; 2115-0815 on 17860; and 0640- 
1030 on 6105. Broadcasts to Australia 
are 0830-1215GMT on 11945kHz; and 
1045-1215 on 6105. It is expected that 
this schedule will remain in force up to 
the last Sunday in October, when there 
will be a change to daylight time in 
New Zealand.

NEW MALTA FREQUENCY
Radio Malta, after broadcasting for 

some months for evening reception in 
the United Kingdom, now has changed 
to a morning broadcast which is heard 
0700-0800GMT on Saturdays. The fre
quency used is 9670kHz, and this outlet 
is noted after the Voice of America 
closes at 0700GMT. There has been 
some interference from Radio Australia 
which is also using the frequency.

The program consists of bright music 
and a news bulletin at 0705GMT. Re
quests for reception reports are made 
during the transmission and these 
should be sent to Radio Malta, PO Box 
82, Valletta, Malta. The station verifies 
with a letter and also sends a tourist 
booklet about Malta.

LISTENING BRIEFS 
EUROPE

BULGARIA: Radio Sofia has changed 
some frequencies for its English broad
casts and is now heard on 15310kHz 
1830-1900GMT to Africa, along with 
17825kHz. The broadcast to Europe 
1930-2000 is on 9700 and 11720kHz, 
while the transmission to North 
America is now carried on 11860kHz 
0430-0500GMT.
VATICAN: The Vatican Radio is to con
tinue to use the frequency of 11745kHz 
with English to Australia 2210- 
2225GMT.

ASIA
PAKISTAN: Radio Pakistan has been 
heard with strong signals on 21655kHz. 

B.S C. TELEX AA36004

BRIGHT STAR CRYSTALS PTY LTD |
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)

BRIGHT STAR CRYSTALS ARE PLEASED TO 
ANNOUNCE A NEW RANGE OF ELECTRONIC 

CRYSTAL OVENS AND OVEN OSCILLATOR UNITS.

DATA SHEETS AVAILABLE ON REQUEST

INTERSTATE AGENTS: INSTRUMENTS • WESTEST ELECTRONICS• ROGERS ELECTRONICS • DIMOND INSTRUMENTS pERTH
ADELAIDE Phone 42 6666 HOBART * & SQNS pTy LTD

• HOSE & EQUIPMENT BRISBANE 277 4311
SYDNEY 666 8144

This frequency replaces 21625kHz, and 
carries the World Service to the United 
Kingdom from 0715-1100GMT, and the 
English slow speed news 1100- 
1115GMT. Radio Pakistan has dropped 
9465kHz and added 15465kHz in 
parallel with 11675kHz for the broad
cast in English to Europe at 1700GMT, 
with Urdu following at 1730GMT.

TAIWAN: Following the closure of the 
American Forces Taiwan Network in 
April, some businessmen in Taipei have 
set up a broadcasting organisation to 
continue Egnlish language programs in 
the area. In the past AFTN has broad
cast on medium- and short-wave. The 
new group plans to call the station 
"International Community Radio" and 
it should be heard in this part of the 
world.
OMAN: A verification card which gives 
the new schedule for Radio Oman has 
been received by Peter Bunn of 
Melbourne. The station is operating on 
6175kHz 0200-0715GMT and 1400-2015 
in Arabic; and on 11890kHz 0900-1100 
in English and 1100-1315GMT in Arabic.

AMERICAS
BRAZIL: Radio Continental has been 
heard with fair signals at 0915GMT after 
the BBC relay station on Antigua leaves 
the frequency. The BBC station carries 
the World Service 0900-0915GMT. 
Radio Tupi is reported in Sweden Call
ing DXers as being heard on 15365kHz 
at around 0015GMT. ®
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PHILIPS

U.H.F CB antenna 
strength loss 

is no longer a problem.
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Philips introduce the battery operated Field 
Strength Meter which lets you measure the 

ofy°ur U.H.F. C.B. band antenna.
F.S.M. sensitivity is such that measurements 
are normally made at distances greater than 
20 metres from the antenna being monitored 
or tested. The small detachable quarter wave 
pick-up antenna is inserted into the INPUT 
socket on top of the F.S.M. If a remote 
antenna is required in place of the one 
provided the feeder from the antenna is 
connected to the input socket.

The F.S.M. enables day to day checks of 
transmitted radiated power, comparison of 
relative gain between antennas, and accurate 
measurement of radiated power to construct a 
polar diagram.

Service

philips

An important addition to your U.H.F. C.B. 
radio operation. For further information contact 
your local Philips Service Branch on the 
following telephone numbers, or brinq your ria 
in for a test. a

Sydney 7361233, Newcastle 611631, 
Canberra 950321, Melbourne 6992731 
Hobart280121, Brisbane221 5422, 
Townsville 797422, Adelaide 2234735 
Perth 3224653.

Specifications of the Philips U.H.F. field strength meter

Frequency Range....... 477MHz + 5MHz. Input
. , Impedance...50 Ohms.
nput Level................... -30dBm (+ 1.5dB) at maximum

sensitivity*
Scale Calibration........- 10dB to + 1dB, relative to
n , -30dBm input.
Power Supply............. 2 Standard 9V transistor radio 

batteries.
Battery Life..................With normal intermittent use -

over 150 hours.
This will be double with long life 
batteries.

When the sensitivity control is set at MINIMUM a 
further reduction of approximately 10dB is provided This 
control is combined with the ON/OFF switch.

(Also illustrated are 2 of the new Watt meters for sional 
measurement) a

McÇANN 184 0013
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IB SIEHE
CB: MORE THAN ITS SHARE OF AWKWARD QUESTIONS

Is CB, on balance, a blessing or a menace to the community? 
Should the 27MHz band be maintained, encouraged or regulated 
out of existence? How can Australia square it use of 27MHz with 
world radio planning? Questions like these are indeed awkward. by NEVILLE WILLIAMS

Citizens Band radio came to Australia 
in force a couple of years ago, amidst a 
tremendous barrage of publicity, and 
supported by a whole range of people 
from “progressives'' through to 
businessmen who stood to benefit 
financially.

In the normal way, the authorities 
would almost certainly have turned CB 
down flat but they were faced with a 
virtual fait accompli — tens of 
thousands of CB transceivers in use and 
on sale, following years of neglect by 
successive governments. To use an old 
phrase, the horses were already well 
and truly out of the stable!

But victory turned rapidly sour for 
most of the campaigners. In very short 
order, CB users made headlines in the 
daily press for obscenity, larrikinism, 
standover tactics and other 
questionable activities. For the most 
part, the "progressives'' dropped it 
cold. CB ceased to be the "in" thing 
and importers found themselves with 
huge stocks, which they had no hope of 
shifting in short order, even at almost 
giveaway prices. That problem is still 
with us.

Importers weren't the only ones to 
suffer. Knowing that the Government 
planned to close down CB on 27MHz 
by July 1, 1982, the Philips organisation 
developed their uniquely Australian 
UHF transceiver. Pricewise it should 
have been able to compete, in a boom
ing market with quality HF imports at 
the then ruling figures; it was a quite 
different matter competing against 
heavily discounted 27MHz imports in a 
market which had turned sour.

So sour, in fact, that Philips stopped 
talking about CB altogether and began 
to woo prospective customers on the 
basis of "personalised two-way radio"!

This tactic had a quite unforseen 
repercussion: the lobby, which had 
long been keen to see the tariff remov
ed from CB imports seized on it as 

evidence that their 27MHz transceivers 
and the Philips UHF transceiver were 
not really in competition; the tariff 
should therefore be removed.

Indeed, in one sense they are not in 
competition. If a prospective purchaser 
examines the propagation 
characteristics of the HF and the UHF 
bands, makes a deliberate prior choice, 
and then starts looking for suitable 
equipment, the two classes are quite 
distinct.

On the other hand, if the initial deci
sion is to buy a two-way radio of some 
kind, subject to availability, looks and 
price, then the two varieties certainly 
are in competition. At $300-plus, Philips 
are already at a disadvantage selling 
against discounted high quality im
ports. With less tariff, the gap could 
only be greater.

Fairly obviously, the Government 
would like to sustain Philips' local 
production of a uniquely Australian 
product with a possible export poten
tial. Equally, they would doubtless like 
to see a run-down in the stockpile of 
27MHz transceivers; the sooner they 
are sold, the sooner will they cease to 
be a source of pressure to go on issuing 
licences for 27MHz. By the same token, 
if the Government is sincere about 
closing down 27MHz CB, it can't afford 
to do anything which will prompt a new 
wave of imports. In the long term, 
removal of the tariff might have just 
that effect.

Although questions like this persist, 
the authorities must at least have been 
thankful for a brief period of respite 
from the emotive side of CB. Towards 
the end of last year, it dropped out of 
the news and, while dedicated 
enthusiasts pursued the hobby as ever, 
the public at large forgot about it. It was 
on its way to becoming a routine activi
ty that some followed and most ig
nored!

Then came a crime which was 

headlined in the Sydney press as a "CB 
Murder". Whether the headline was 
justified is debatable but suddenly CB 
was back in the news, in a most un
savoury context.

This was followed in short order by 
the truckies' strike with its reported 
dependence on CB radio to organise 
blockades and supplies. Initially it was 
seen as part of the bravado; later, as the 
mood of the public changed, CB 
became increasingly part of a mischief. 
Politicians, faced with a highly em
barrassing situation, must surely have 
speculated whether it would have 
reached the same proportions had not 
the truckies been able to communicate 
so effectively via 27MHz CB.

It's hard to say what will happen from 
here on but I wouldn't be at all sur
prised to find that these recent events 
have strengthened the hand of those 
who would like to see 27MHz CB con
tained, and finally bottled up in July 
1982. CB certainly can't afford a repeti
tion of these recent events: what it 
needs above all else, is a low profile and 
improved internal discipline.

Another factor which must be borne 
in mind is that Australian authorities are 
going to find it increasingly difficult to 
legislate for CB, or any other service, as 
a purely internal matter. More than any 
previous conference, WARC'79 is going 
to put the spotlight on each country's 
use of spectrum space — and CB of the 
high-powered variety may find itself 
with far more critics than backers.

A curious news report preceded the 
recent national liberal Party conference 
in Perth. It nominated various major 
matters that would occupy the atten
tion of the conference and, at the end 
of the list: CB radio ! I haven't heard 
whether it actually came up for discus
sion but, presumably someone felt that 
it was politically "awkward" enough to 
warrant inclusion on the agenda of a 
national conference!
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L. E. CHAPMAN
122 PITT RD, NTH CURL CURL 

MAIL ORDERS BOX 156, NSW 2099

NEW EDITION

TEL: 931848

SUPER SPECIALS
FM STEREO TUNER KITS

FUNDAMENTALS 
OF 

SOLID STATE

SETS OF 3 MODULES INCLUDE FM 
TUNER. DECODER & IF/DETECTOR 
CIRCUIT DIAG. SUPPLIED: CAN BE 
USED WITH AMP MODULES.

ONLY $18!

PHILIPS 
TV TUNER 
Transistor 
NT3030 
NT3032 
Colour 
$10 ea

100 Mixed Resistors, all useful.
$2.00

Special! 100 mixed capacitors — 
fresh stock, all useful.
$2.00

VORTEX DECKS
COMPLETE WITH HEADS & CIRCUIT 

FOR AMPLIFIERS FOR THE DECK.
ONLY $25!

SPARE ERASE HEADS for above $2 ea

VU & BALANCE METERS

12 Kn 100uA
$2

STEREO VU
$3 BALANCE

$1

Fundamentals of
SOLID STATE

ONLY 
5 $3.50

+ 60c 
P&P

Fundamentals of Solid State has been 
reprinted, revised and updated 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, uni
junction, field effect and bipolar transistors, 
thryistor devices, device fabrication and 
microcircuits. A glossary of terms and an in
dex 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, 
Sydney. PRICE $3.50 OR by mail order 
from “Electronics Australia", PO Box 
163, Beaconsfield 2014. PRICE $4 10

No alignment is necessary

Cat K-3494
your tuner look so good

DICK SMITH ELECTRONIC«; SEE OUR OTHER ADVERTS IN THIS MAGAZINE 
FOR OUR STORE ADDRESSES AND RE SELLERS

(Tuner shown with optional wood-grain finish sleeve: it makes y-- ' 
your friends won’t believe you built it. Timber Sleeve: Cat H 3113 @ $8 50)

Terms available to approved applicants, personal shoppers only.

Take advantage of this special reduced price NOW: well even send the kit anywhere 
Australia for only S6.00 extra. That’s actually BELOW COST!

T d'9l,a Sta"°" "’’d™1 PLUS' at the “ of a ’“»A a built-in 
digital dock. AM plus FM/stereo, too. All this in a superb looking, easy-to-build kit with an 

extremely detailed construction manual. You’ll be listening to your Playmaster Tuner in no 
time. Ine tuner heart comes as a complete, ready built module
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Dick offers FANTASTIC 
Value on Kits
YES! Over 500 of these magnificent Playmaster Tuners have been sold. NOW, because of 
components we have actually been able to REDUCE THE PRICE!
Buy now as the price can only remain at this low price while stocks last.
Reap the benefit of our huge buying power NOW!
NOTE: This special price canonl^ipply to our second production betch of 500 units

—7 St e reo
DigitaiTuner/Clock

our increased buying power of

.ONLY 500 UNITS
lAT THIS PRICE!!

See e A Nov/Dec ‘78 & Jan '79
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ts scene
TECHNICAL GLOSSARY continued
CRYSTAL: A term with a variety of 

meanings. In the context of 
transmitters and receivers it usually 
refers to an assembly containing a 
critically ground wafer of quartz, 
which is resonant at a particular fre
quency. As far as the crystal is con
cerned, the resonance is primarily 
mechanical — the frequency at 
which it tends naturally to vibrate. 
When associated with electronic cir
cuitry, the mechanical vibration can 
be translated into an equivalent elec
trical oscillation. "Crystals" cut and 
etched from either natural or ar
tificially grown quartz, and mounted 
in appropriate holders, are widely 
used as the frequency determining 
elements in oscillators, or in filter 
networks.

CYCLE: In general germs, one com
plete round of a repetitive event. 
More specifically, if a train of alter
nating current (AC) or alternating 
voltage wages is displayed, one cycle 
is the plot between any two adjacent 
but exactly symmetrical points on the 
display. Most commonly, the start of 

a cycle is taken to be the point where 
the display crosses the median line 
moving upwards. Thereafter, it 
moves to an upper peak, back across 
the median line to a lower peak then 
back towards the median line. Where 
it crosses the median line the second 
time would be the end of the original 
cycle and the beginning of the next.

DC (DIRECT CURRENT): current which 
flows in the one direction through a 
circuit. The amount of current 
flowing may vary from instant to 
instant in sympathy with a signal 
present in the circuit but, if electrons 
in the circuit always flow in the one 
direction, the current present is said 
to be "direct". The current flowing 
from a battery to a CB transceiver is 
DC, as also is the current flowing 
thence to the collectors of the 
various transistors,even though they 
are handling signals. When the 
electrons in a circuit actually reverse 
direction, particularly in a cyclic way, 
the current present is said to be 
"alternating" current or "AC".

DC VOLTAGE: expanding the 
abbreviation it means literally a 
"direct-current voltage". This is a 
most awkward term, which is never 
used in that form. On the other hand 
the expressions "DC voltage" or 
"volts DC" enjoy very wide useage, if 
only for lack of a better term. The 
idea is that a DC voltage is one which 
relates to a direct current. It can be 
as a voltage (and current) source, or 
the potential which results when a 
direct current produces a voltage 
drop across a resistance. By contrast, 
an "AC voltage" is one which relates 
to an alternating current.

DELAYED AGC: (see also Automatic 
Gain Control). Most modern 
receivers incorporate a system of 
automatic gain control (AGC). It 
involves producing a control voltage 
which increases as the level of the 
input signal rises. The control voltage 
is applied to amplifiers in the RF and 
IF chain, limiting their gain and 
tending to keep the level of the 
signal at the detector fairly constant. 
With "simple" AGC, the system 
operates with even the weakest input 
signals and diminishes their apparent 
strength quite unnecessarily. With 
delayed AGC, the operation of the 
system is inhibited (or "delayed") so 
that it acts only upon signals above a 
certain minimum strength. It is a 
matter of signal and voltage levels; it 
has nothing to do with time. ®

KEYBOARDS

Microcomputer-Erased Intelligent Keyboard 103SD24-2
• Solid state Hall Effect keys with single chip microcomputer.
• 8-bit CPU, ROM, RAM, I/O and time/event counter with 

8-bit USASCII coding in 4 modes.
• Serial & Parallel data outputs.
• 14 relegendable keytops for customer assignment.
• 8 deep FIFO character storage.
• N-key rollover.
• Timed auto repeat for designated keys.
• Repeat key controls repeat for other designated keys.
• Secretary shift and audio feedback drive.
• Pin for pin compatible EPROM capability.
• Single 5V supply.

MOS Encoded Communication Keyboard 53SD5-2
• Hall Effect solid state keys coupled to MOS encoding.
• Familiar Model 33 array.
• USASCII code assignment with 4 modes of operation.
• Two key rollover.
• Quiet operation - only moving part is key plunger.-

HONEYWELL PTY. LTD.
863-871 Bourke Street, Waterloo, 2017
Tel: 699 0155Honeywell

Available from: 
ADELAIDE: 
BRISBANE: 
CANBERRA:

Silicon Valley 51 4080 NEWCASTLE:
Silicon Valley 52 1339 PERTH:
Ortex 82 4994 SYDNEY:

DGE Electronics 
Micro Controls 
Silicon Valley JSMICRO SWITCHMELBOURNE: Silicon Valley
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Hew Products

Toshiba RT-8340S portable: heart of a system
Without being unduly large or heavy, the new 
Toshiba RT-8340S stereo radio cassette 
recorder manages to pack into one portable 
package a considerable range of entertainment 
facilities. Toshiba say that it is intended to slot 
into the market between economy (usually 
mono) cassette/radios and the much more ex
pensive three-in-ones.

As distinct from the manufacturer's model number RT- 
8340S, the new receiver carries the name "Bombeat". The 
word did nothing for this reviewer, although it may have a 
subtle charm for the under 25's,as one of the target groups! 
It would certainly have the appropriate visual appeal, with 
its array of facilities.

As a basic radio, the RT-8340S offers normal broadcast 
band coverage with in-built ferrite rod antenna, plus two 
short-wave bands operating from a telescopic rod, which 
otherwise rests along the top of the cabinet. The short-wave 
coverage is from 2.3 to 22MHz overall, with separate MHz 
scales for each band. By way of additional vernier action, a 
small "fine tune" knob is provided.

The vertical whip antenna also serves the FM band mode 
and this is in full stereo, with automatic frequency control 
and a stereo indicator LED. As with AM, a tuning meter at 
the left-hand end of the dial indicates signal strength, so that 
accurate stereo FM reception is ensured by observing both 
the LED and the meter. Tested under typical user conditions 
on a Sydney suburban home, all the radio facilities per
formed as expected, with adequate gain and selectivity, 
good signal/noise ratio and no sign of AGC overload, even 
on a powerful nearby station.

The receiver is equipped with two inbuilt speakers, of 
nominally 120mm diameter, and twin amplifiers each rated 
at a nominal 3.5W.

Of special interest is a switch marked "Stereo — Wide — 
Space Wide". On stereo program material, pushing the 
switch through the latter positions produces an obvious 
broadening of the apparent signal source, out of all propor
tion to the size of tne receiver itself. Without having an 
oportunity to see the circuit, we tip that the switch in
troduces high frequency cross-phasing between the 
channels plus, perhaps, some blending in the normal stereo 
position. As we said, the effect is obvious, although we also 
gained the impression that, on other than clean program 
material, it tended to highlight any noise and distortion.

The cassette facility provided in the RT-8340S is practical 
but fairly basic. It uses supersonic (50kHz) bias but erasure is 
by a multi-pole magnet, presumably to conserve current 
drain when operating from batteries. There is no provision 
for CRO2 tape and one would assume that the unit has been 
pre-set for conventional ferric tapes, as far as recording is 
concerned. Signal/noise ratio is rated at 48dB, wow and 
flutter at 0.2% and frequency response as 50-12,000Hz, 
although without dB limits.

Tape controls include the usual Play button, flanked by 
Rewind and Fast Forward. The last two can be partially
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depressed while the recorder is in Play mode, to provide a 
"review" and "cue" facility. There is a locking type "Pause" 
button which can be operated without impressing any click 
on the tape, and a "Record" button which is interlocked 
with "Play" to provide single button control. The 
mechanism will switch off automatically at the end of the 
normal play or record function, but not when fast spooling.

Recording off air is simplicity itself: merely tune the 
desired program and operate the "Record" function, as per 
the manufacturer's instructions. The program can be 
recorded while the receiver is playing at any desired 
volume, even silent. When using the in-built electret 
microphones, the loudspeakers are silenced automatically, 
to prevent acoustic feedback. On test, the record functions 
operated normally, although, as expected, there was some 
background from the motor when using the in-built 
microphones. In bolh modes, recording level on to the tape 
is controlled automatically — and effectively.

However, the RT8340S has provision for external 
microphones, external speakers, headphones, and an aux
iliary input which can be used with any signal source having 
a flat frequency response. In short, apart from being a self- 
contained portable, the unit has provision for expansion.

Normal operation is from the AC power mains but there is 
provision for a 12V DC input, and for internal batteries: 
eight type D cells. The battery drain is about 90mA on radio 
and 100mA for tape play, both with the volume turned well 
down. Turning up the volume towards maximum produced 
peaks of between 500 and 700mA indicating the need for 
moderation in this mode, in the interest of battery life.

Recommended retail price is $229. For further details of
the RT-8340S and apropriate external microphones,
speakers, etc: Toshiba Aust Pty Ltd, PO Box 452, Lane Cove
2066. (W.N.W.)



Plug-in thermostat

* * i u it

■ A&R Electronics has introduced the 
Arlee "Thermoplug", a self-contained 
plug-in thermostat unit designed to 
provide temperature stabilisation for 
domestic electric heaters. The unit 
plugs into a normal power outlet, and 
itself provides an outlet for the heater. 
Retailing for around $18, it incorporates 
10A switching contacts and a con
tinuously variable temperature control.

Further details from A&R Electronics 
at 30 Lexton Road, Box Hill, Victoria 
3128.

Sensitised laminate

30MHz Trio ’scope for TV

A new 30MHz dual trace os
cilloscope designed with video 
applications in mind has been 
released by Trio-Kenwood Corpora
tion in Japan. Designated the model 
CS-1572, the new instrument is es
pecially suitable for servicing and 
maintenance of CCTV and VTR 
equipment. Although provided with 
only a single sweep generator, it has 
a newly developed video delayed 
trigger capability which offers video 
waveform analysis capabilities very 
similar to those provided by delayed 
sweep. Triggering can be established 
at any point within a TV frame, and a 
desired segment magnified by in
creasing the sweep rate. Alternate 
video fields can also be displayed 
one above the other on the dual 
t races

The CS-1 572 has 30MHz

bandwidth at 5mV/division sensitivi
ty and 200ns maximum sweep speed. 
It uses a mesh-type PDA tube for 
bright, high resolution displays.

Further information on the CS- 
1572 is available from local Trio 
agents Parameters Pty Ltd, 68 Alex
ander St, Crows Nest, NSW 2065.

Fibreglass PCB laminate pre-coated 
with "Riston" negative photo resist is 
now available in Victoria from All Elec
tronic Components. The laminate is 
available in both single and double
sided form, and in a number of sizes. 
Single-sided board is available in 306 x 
306mm, 306 x 154mm and 154 x 154mm 
sizes, while double-sided board is 
available in 306 x 306mm and 154 x
154mm sizes. ■ in ■ ■■ mu
THESORCERER PERSONALCOMPUTER

Why did Dick Smith take so long to release a personal computer? ORDER \
Because it takes time to make the best selection, that s why 
We ore proud to be ossoemted with this fine 100% U.S. mode pmduct. -

the BX1DY "Sorcerer" hobby computer.
The "Sorcerer" u in foci the most rersetite hobby computer eveileble 
Moy Become hobby end bus,nets requirements ore so enormously 
„nod the Sorcerer hes desraned-m flexibility to eccomodote both. This 
moons thot if you buy the Sorcerer now you won t hove o piece of neer 
obsolete equipment on your hands in a year's time!

AEC also has available liquid 
developer for the resist, etchant and 
etching kits, trays and instruction sheets 
for the use of these products.

Prices for the pre-coated laminate 
range.from $2.70 for the smallest size in 
single sided form up to $12.70 for the 
larger size in double-sided form. 
Bottles of photo-resist developer are 
available at 55 cents each.

Further details from All Electronic 
Components at 118 Lonsdale Street, 
Melbourne who are the Victorian dis
tributors for these products.

Fibre optic links
Rank Optics has released a new 

mains-powered duplex fibre-optic data 
link, designed to meet the needs of 
multi access computer system users. 
Electrical interfacing is at TTL levels, via 
a "D"-type connector. The fibre-optic

“THE FIRST HOME COMPUTER WITH THE FLEXIBILITY TO SATISFY THE NEEDS OF ,

8kONLY$995^

« x-, - .
O /

connections are made by AMP optical 
connectors. At a data rate of 10M 
bits/second the system can be used at 
distances up to 1.5km with Rank fibre 
type 250/PCS2/08. Fibre optic cables 
are available already terminated with 
AMP connectors for use with the link 
units.

Further information is available from 
Dennis Irving, Professional Services 
Group, Rank Industries Australia Pty 
Ltd, Melbourne. Telephone (03) 
29 3724.

2dealers for the products of Dick Smith Electronics

WE SUPRYTHE DICK SMITH PRODUCTS ADVERTISED INTHß^



BRASS SHIPS CLOCKS 
SMITHS 8 DAY 7 INCH 

DIAMETER $110

Post A $1.75; B $3.00; C $3.60.

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50 
Post $1 10

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device Range 30 miles Uses 
standard batteries at each phone Any 
number can be connected together on

$39.50
(2 TELEPHONE SETS)

$2 Cartage to Rail Freight payable at 
nearest attended Railway Station.

RECEIVER No. 210
2-16 M/cs $65.
Transmitter No 11 suits 210 $35.
24 volt Power supply to suit above $15.
Or complete station with Headphones.
Mic $110

EX ABC 
MAGNETIC RECORDING 

TAPES W
PROFESSIONAL QUALITY 

5 x 600 $1.50
T x 1200 $2.75
P + P $1.30 
10W" x 2400' $7 95 
P + P A$1 65 B $2 75 C $3 10

COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER

TRC/75
Fully synthesised transceiver with am. 
upper, lower and independent sideband 
operation, 1 KHz steps from 2MHz.to 
29 999MHz 1 microvolt sensitivity. 
2 5KHz bandwidth ssb. 6KHz bandwidth 
AM 1 RW PEP max output. Fully 
automatic tuning of both transmitter and 
receiver from remote control unit 
Complete with automatic aerial coupling 
unit. mic. headset, etc. 400Hz supply

Ideal for amateur use.
PRICE $750

COLLINS SYNTHESISED 1 
SB RECEIVER

TRC/75 receiver section of transceiver 
specification as above

PRICE $400

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army 
Don 8 perfection condition $39 50 per 
drum, $2.00 cartage to rail freight 
payable at destination

20X to 60X 
ZOOM TELESCOPE

With Tripod. S115.50.
Post A$2 25. BS4.10, C$6 10

RCA 44BX MICROPHONES
PROFESSIONAL QUALITY $75 

P&P A $1 80. B $3 50. C $4 55 
D $4 55

AERIAL CAMERAS
WITH 8’' FL 3" DIAM LENS F24 MARK 
IV 2 9 LENS STOPS 1L 8. 5 6. 4. 2.9 —

$65
$2 cartage to rail freight. Payable to 
nearest attended railway station.

PENTAC LENSES
3" DIAM 8" FL WITH DIAPHRAGM 
STOPS 11,8, 5 6. 4. 2.9 MOUNTED IN 

METAL HOUSING — $65 
POST A. $1 85. B $325. C $4 10

PRISMS
4" SQUARE FACED RIGHT ANGLE 
PRISMS TOP QUALITY EX AIR FORCE 
— $65; OR LENS & PRISM FOR $120.

POST A $1 75. 8 $3 00. C $3 60

SOLENOIDS
200 MA 24 volt. 1/sin push movement. 

$2 50 P+P 80c POSTAGE KEY:

NIFE CELLS
12 volt, fully charged, 4m x 3in x 1 in 4 
AH

$1.50 each P&P 80c

A: NSW
8: Vic. Qld. SA
C: NT. Tas
D: WA

ROLA 66 MK 2
TAPE RECORDERS 

Good condition______ $275.00

ARTILLERY DIAL SIGHTS MK2 
Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360? 
5’2" diam gunmetal rotating circle Ad
justable elevation and depression Has 
top grade V diam object lens. F.L 10" 
with cross hairs, eyepiece. ' 2" right angle 
prism — height 10" — weight 3'zkgs 
With leather carrying case Original cost 
$300
Our Special only $27.50
P&P A $2 25 B $4.00 C.$6 00

j

VALVES
BRAND NEW
6SN7 $1 95 6BM8 $1.96
5U4 $1 95 6GV8 $195
EF50 $1.50 6AK5 $195

’H6 $1.50
2x2 $150 832 $5 00

P+P 80c
6x4 $1.95
VR65 ______________ $150

STC HIGH IMPEDANCE
HEADPHONES

3400 ohms, brand new, only $4 95 pair
P&P, A $1 65, 8 $2 75, C $3 10

ZOOM SPOTTING 
SCOPES

30 x 30
LENGTH 12'/2". HEIGHT / 

10" /
WEIGHT P/4 Ib /

$32.50 /

45 x 40 /

Length 16in /
Height 10m 
Weight 2lb 
$49 50

T ?\ High grade coated lenses
V Ideal for pistol and rifle ranges
\ or general viewing Zooms in
\ from very low to high powers
% Complete with tripods
\ POST A $1 75, 8 $3 00
\ C $3 60

fc TELESCOPES
- 25 x 30 $13.50
V P&P A. $1 30

SPY TELESCOPES 
8x17 mag size of a rifle cartridge ex
tends to 8 Only $7.95 each, post 60c

CONDENSER LENS
I1'?" diam 4'/' F.L 75c. 2'y diam 2"
F.L $1.50 each or $2.50 per pair P&P

BINOCULARS
PRISMATIC Coated Lenses
Complete

8

10
12

30
50
50
50

with case

$36.50 
$48.95 
51.00 
53.00

Brand new

P&P
A 
B
C

$1.75
$3.00
$3.10

SMALL CLIP-ON 
POCKET TELESCOPE

15.X $7.00, P + P 80c

IMPELLER PUMPS
New gunmetal body. Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft' 
Lift, suitable for almost any type of liquid 
Self priming. Ideal boat bilge pump, sul
lage drains, etc Approx size 8” x 5“

$30 35. '+ $43.30, $47.60
P+P A $1 95. B $3 50. C $4 60

3" ASTRONOMICAL 
REFLECTOR TELESCOPE

1 17X magnification FL 700mm with 
5x24mm finder scope and two section 

hardwood tripod $169.25.
Post A$2 25, B$4 10. C$6.10.

3000 TYPE RELAYS
P M G 200 ohms — 1.500 ohm 

Coils $2.50 each P+P 80c

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated.
$35
Sperry Artificial Horizon.
AN5736-1 Air Operated 
$45.
Slip and Turn Indicators
$17.50
P&P
A $1 65. B $2 75, C $3.10

SIEMENS 
Typing Perforator 

240 Volt Type with Keyboard $57.50

ANEROID BAROMETERS
In brass case, made in London $95
P&P A $1.65

B $2.75
C $3.10_______________

Liquid filled 
compass

With magnified lens sight and degree 
reader
Only $7.95 each Post $1 30

POLARITY & CURRENT 
CHECKER

3 volt to 400 volt. Simple leads and 
prods quickly determines positive or 
negative with illuminated indicators, also 
checks AC current and intensity, fully 
insulated only $4.95, pp $1 30

COLLINS COMMUNICATIONS 
RECEIVER
Type SIJ-4 

500kHz to 30mHz 
$350 00

WRIST WATCHES 
SWISS JAEGER

Le Coultre ex RAAF rated one of the 
world s best in smart chrome case with 
black dial Original cost $250

SPECIAL $49 50
Post $1.30

THEODOLITES
Made by Wilds Microptic. with tripod 
Model T1, reads down to one minute of 
ARC $750
(Usual Price $1750)
Model T2 reads down to one second of 
ARC $1000 (Usual Price $3200) 
Freight payable at nearest attended 
R wav Stn

ZOOM FOCUSING 
MICROSCOPES

Zoom focusing microscopes. 750X 
battery and mirror illuminated $31 75
Zoom 1200X similar to above $47 95
P&P A $165. B $2 75. C$3 10

TRANSCEIVERS 
Ex Army

No C45 set. 23 to 38MHz with 
headphones, mic. 24V power supply etc 
$95.00
$1 00 cartage to rail, freight payable at 
nearest railway station

EX ARMY 
TWO-WAY 
FM RADIOS

12 WATTS OUTPUT 
SUPERHET

PRC9 AND 9A 27 to 39M/HZ 
PRC10 AND 10A 38 to 55M/HZ 

WITH HANDSET ANTENNA $25 EA
UNTESTED

Battery $3 95 extra Harnes $4 50 extra 
$2 Cartage to Rail Freight payable 

nearest attended Railway Station

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER

240 volts operated complete with 
Speaker and Amplifier

RCA $275 
BELL & HOWELL $195.

$1 Cartage to Rail Freight payable at 
nearest attended Railway Station

SELSYN MOTORS 
MAGSLIP 

RECEIVERS 2" MK2 $5.50 
TRANSMITTER 3" MK2 

$15.00
Post Packing A $1.75. 8 $2 75 C 

$2 75, D $3.65
P+P: A $1.75. B $3 00. C $3 1 u

COMMUNICATIONS 
RECEIVER 

COLLINS R — 391/URR
Continuous tuning of range 500 Kills — 
32MHz in 32 bands. Receive frequency 
indicated directly on digital counter type 
readout to within 300Hz Selectivity ad
justable in six steps From 100Hz to 
16KHz bandwidth Sensitivity 1 
microvolt or better 240 VAC operation 
— 10 inch rack mount — autotone on 
eight preset channels available complete 
with instructions and service manual and 
tested.
PRICE $500

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SORRY NO C O D
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New Products

New fire 
detection system

A new fire prevention system that 
detects fire and over-heating in 
tunnels, conduits, cable ducts, floor 
voids and other inaccessible areas has 
been introduced to Australia by Fire 
Fighting Enterprises (Aust) Ltd.

Alarmline, described as a new con
cept in continuous line detection in 
high fire risk, is already in use by BHP at 
Newcastle and Australian Iron And 
Steel at Port Kembla.

The system deploys sensitised cables 
which detect over-heating or fire and 
flash the alarm back to a control unit 
where appropriate action is taken. Its 
major uses are in mines, petrochemical 
plants, heavy industrial works, power

Stick-on tracks for fast PC boards
A range of pre-etched, pressure sensitive 

copper mounting configurations has been releas
ed by Bishop Graphics Inc (USA). Called "Quick 
Circuit", the range consists of various copper 
patterns electro-deposited on a very thin epoxy
glass substrate. The patterns come predrilled and 
are designed to mate with 2.54mm grid pre
punched epoxy-glass board to allow fast, easy 
construction of PC boards.

The adhesive-backed patterns are also useful 
for the repair of existing PC boards which may 
have become damaged.

Also recently released by Bishop Graphics is a 
200-page publication entitled "The Design & 
Drafting of Printed Circuits". The book is broken 
down into 17 chapters, and covers every aspect of 
PCB design.

Bishop Graphics products are distributed in 
Australia by Circuit Components (A/Asia) Pty Ltd, 
383 Forest Road (PO Box 70), Bexley, NSW 2207.

Scientific 
desk calculator

Dick Smith Electronics has purchased 
the entire remaining stock of the Sharp 
"Compet 1002" LSI programmable 
scientific desk calculator from the 
manufacturer, and is offering 500-odd 
units at the low price of $49.50.

The calculators are mains powered 
and have a 10/12 digit fluorescent dis
play. They can operate in either 
floating-point or scientific notation, 
and can store and run programs of up 
io 64 steps.

As supplied they provide the four 
basic maths functions plus trig and in
verse trig functions, hyperbolic func
tions, common and natural logarithms 
and antilogarithms, exponentials, 
square and square root, mean and stan
dard deviation and polar/orthogonal 
conversion. There is also a "pi" key,

stations, ocean transporters and wheat 
silo and conveyor complexes where the 
consequences of over-heating can be 
catastrophic and surveillance may be 
restricted.

For further information contact Fire 
Fighting Enterprises Pty Ltd, 6 Hope St, 
Ermington, NSW 2115.

and the ability to use up to eight 
memory registers (which progressively 
reduces the program memory 
capacity).

The units are sturdily made, and 
seem very good value for money at the 
price quoted. You might have to be 
quick, though, with only 500 available.

Further details from DSE stores in 
most states — see their advert in this 
issue.

Solid-state recorders
Measuring & Control Equipment Co 

Pty Ltd has developed a solid-state 
recorder for recording field data. The 
recoder employs erasable read only 
memories (EPROMS) to store data in a 
non-volatile form.

The memory cartridge can be remov
ed from the recorder and will retain 
recorded data without the need for 
backup power. The data is read out by 
means of a translator (playback) unit, 
and the memory then erased by ex
posure to UV light for re-use.

MACE is currently producing two 
versions of the recorder for 
hydrological and meteorological use. 
Enquiries to Measuring & Control 
Equipment Co Pty Ltd, 5 The 
Boulevarde, Epping 2121.

Australian Film 
and 

Television 
School

is looking for aware, creative men 
and women dedicated to film and 
television careers in the area of

SOUND

for the three-year full-time 
course beginning March 
1980. The course covers all 
aspects of RECORDING, 
BALANCING and MIXING 
of DIALOGUE, MUSIC and 
SOUND EFFECTS.
Training is also given in 
PRODUCTION EDITING 
andCAMERA techniques 
with DIRECTION as an op
tion in second and third years.
The AFTS is a Commonwealth govern
ment authority, located in Sydney. An 
allowance of $5000 a year, plus depen
dants' allowances and assistance with 
moving to Sydney where required, is 
paid to students while training.

Applications, which close on
WEDNESDAY, JULY 4, must be on 
the official form, obtainable with all 
necessary information from

Recruitment Officer, Australian Film and 
Television School, P0 Box 126 NORTH 
RYDE, NSW 2113. Sydney (02) 887 1666, 
ygk Melbourne (03) 328 2683
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BOOKS IN THIS SERIES:

Please send me the following books:

( ) Please Bill Me

MAIL TO

Electronic 
Projects 
in 
Audio

Butterworths
Pty Limited

586 Pacific Highway, Chatswood 2067.

Newnes Constructors Projects books have been specially written for the electronics 
enthusiast Each book contains a collection of constructional projects, giving details of how 
the circuit works, how it may be assembled and how setting-up and trouble-shooting 
problems may be solved. The skilful use of colour in the text helps to clarify circuit opera^ 
each project b°ard ay0Uts are su§gested and shopping lists of components drawn up for

................................Postcode:...............

.......................................Date:...............

without notice. This order is subject to

( ) Cash Enclosed

NAME: ............

ADDRESS: ..............................................................

SIGNATURE: ..........................................................

(Recommended Domestic Retail Prices include postage and are subject to change 
acceptance by the Head Office of Butterworths)

JUST PUBLISHED
A Newnes Project Constructor Series 

from Newnes-Butterworths

Projects in Radio and Electronics — I. R Sinclair 
Electronic Projects in Hobbies — F. H. Raver 
Electronic Projects in the Home — O. Bishop 
Electronic Projects in the Car — M. George 
Electronic Projects in Music — A. j Flind 
Electronic Projects in the Workshop — R. A Penfold 
Electronic Game Projects — F. G. Rayer

Order now from your Bookseller or if unavailable, use order form below.

ORDER FORM
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Books & 
Literature

Security devices
ELECTRONIC SECURITY DEVICES, by 
R. A. Penfold. Bernard Babani Ltd, 
London, 1979. Soft covers, 108 x 
181mm, 102pp; many diagrams. Price 
in UK £1.45.
This recent addition to the Babani 

book range is a practical little volume 
on burglar alarms, smoke and gas 
detectors, water and temperature 
alarms and other security devices. The 
author is well-known British technical 
author R. A. Penfold, and he has 
written with the electronics enthusiast 
in mind.

The book begins by looking at basic 
switch activated burglar alarms, the 
elaboration of these with exit and entry 
delays, and basic electronic alarm tone 
generators. It then covers simple infra
red detectors, ultrasonic detectors and 
light detectors, before progressing to 
other types of security device such as 
smoke, gas, water and heat detectors.

The practical circuits given are quite 
simple and straightforward, but at the 
same time they use CMOS gates and 
other modern devices. The devices 
used are also quite readily available in 
Australia, which should make the book 
just as valuable here as in the UK.

In short, a worthwhile little book and 
one which should interest many 
security-minded hobbyists.

The review copy came direct from 
the publishers. (J.R.)

Op-amp experiments
THE DESIGN OF OPERATIONAL 
AMPLIFIER CIRCUITS WITH 
EXPERIMENTS, by Howard M. Berlin, 
Bugbook Reference Series volume 4, 
published by E&L Instruments Inc, 
Derby, Connecticut, 1977. Soft 
covers,. 152 x 229mm, about 200pp, 
many diagrams.
Another book in the E&L 

Instruments' "'Bugbook" series, this 
volume provides a basic introduction to 
the design and operation of op-amp 
circuits. As part of the treatment it 
describes some 35 practical ex- 
periements, designed to provide the 
reader with meainingfui experience in 
using the devices and circuits involved. 
The author is an electrical engineer 
with the US Army, and also does 
technical writing and lecturing.

There are chapters on op-amp basics, 
linear amplifier circuits, differentiator 

and integrator circuits, voltage-current 
conversion, comparators and rectifiers, 
generators, active filters, power supply 
considerations, the Norton op-amp and 
instrumentation applications.

The approach is direct and down-to- 
earth, and the text concise. As a result 
the book seems to be very suitable as 
either a practical teaching guide for the 
serious hobbyist or a laboratory text for 
the college student.

The review copy came from Stewart 
Electronics, 33 Sunhill Road, Mt 
Waverley, Victoria 3149. (J.R.)

Simple projects
ELECTRONIC PROJECTS IN THE 
HOME, by Owen Bishop. Newnes- 
Butterworth, London, 1979. Soft 
covers, 135 x 216mm, 88pp; many il
lustrations. Recommended retail 
price $6.00.
One of a series of new Newnes books 

written for the electronics hobbyist, 
this one describes 12 small construction 
projects for use around the home.

Described are a moisture detector, a 
temperature alarm, an attention 
flasher, a constant-temperature 
enclosure for making yoghurt (I), a sim
ple touch switch, a latching touch 
switch, a delay switch, a door alert, a 
light-operated switch, a flashing "star" 
for Christmas trees, a simple process 
timer and a power pack.

Each of the projects is fairly simple, 
and suitable for a beginner. They re
quire only a small number of low-cost 
parts, and the parts are in most cases 
available in Australia as well as in the 
UK. The descriptions given are clearly 
written, and cover not only circuit 
operation but also physical construc
tion. In short, just about everything a 
beginner would need to know in order 
to tackle them with confidence of 
success.

Not that I think the book will only be 
of value to the beginner — I suspect 
that quite a few hobbyists with years of 
experience behind them will find it of 
interest. After all, there can be lots of 
fun and relaxation in building up a few 
simple projects, particularly if they 
produce gadgets which are useful 
around the house.

At the quoted price it seems very 
good value for money.

The review copy came from the local 
office of the publisher, but by the time 
you read this the book should be 
available at most of the larger book 
stores. (J.R.)

NEW BOOKS
Just a few of the thousands in stock. Call in or write. 
Prices subject to fluctuation. Correct at time of going 
to press.

American Radio Relay League

NEW 
1979 
EDIT. 
NOW 
OUT 

$13.95
AARL Antenna Handbook $8.00
Coil Winding Calculator: L/C/F Calculator $4.45

Radio Society Great Britain
Amateur Radio Techniques. Hawker $9.35
Radio Communication Handbook

Vol 1 $21.85
Radio Communication Handbook

Vol 2 $18.90

Recent Popular Titles
WORLD RADIO TV HANDBOOK
1979 edition. Guide to the World's broadcasting
and TV stations NOW OUT $15.95

Amateur Radio Theory Course — Ameco $7.80
Beam Antenna Handbook, Orr $7.00
Best of Creative Computing, Vol. 1 $12.75
Best of Creative Computing, Vol. 2 $12.75
Best of Byte Vol. 1.................................................... $15.95
CMOS Cookbook. Lancaster $14.25
Cubical Quad Antennas. Orr $6.75
Ham & CB Antenna Dimension Charts.

Noll $3.90
Introduction to Microcomputers. Osborne

Vol 0 — Beginners Book $12.55
Vol. 1 — Basic Concepts $12.55
Vol. 2 Some Real Microprocessors) New Edition 
Loose-leaf w/out Binder $19 00
With Binder $28 00
Vol 3 Some Real Support Devices — New Edition 
Loose-leaf w/out Binder $19.00
With Binder $28.00

Learning Basic Fast. Claude J DeRossi $11.95
Microprocessor Interfacing Techniques. Lesea &
Zaks $16 40
Microprocessors from Chips to Systems. Zaks $16.40
Radio Amateur Antenna Handbook.

Orr & Cowan $9.90
Radio Handbook, Orr, New 20th edition $26 50
Scelbi Byte Primer, Wadsworth &

Helmers $16.80
Servicing Electronic Organs — Tab $13.95
Simple Low-Cost Wire Antennas For Radio

Amateurs, Orr . $7.00
Truth About CB Antennas. Orr & Cowan $8.50
Transistor Substitution Handbook.

17th Ed..................  $7.95
TTL Cookbook, Lancaster $12.70
VHF Handbook for Radio Amateurs.

Brier & Orr . $8 50
World DX Guide — Companion to World

Radio TV Handbook $9.95
73 Dipole & Long-wire Antennas, Noll $6.75
73 Vertical Beam & Triangle Antennas. $7.50 
1979 Radio Amateur Callbook DX Listings $19.95 
1979 Radio Amateur Callbook US Listings $19.95 
Getting Acquainted with Microcomputers — 
Frenzel $11 -95
Leaning Basic Fast — De Rossi $11.95
Radio Frequency Testers 77 Instruments you can 
build — 73 Magazine $ 7.80
Tune in the World with Ham Radio — ARRL — 
Complete Kit containing tape cassette, text and 
w o rkbook......................................................................$11 20

MAIL ORDERS BY RETURN

PLEASE ADD 90c per parcel postage (Vic.) 
$1 70 per parcel interstate

TECHNICAL BOOK & 
MAGAZINE CO.

295-299 Swanston St., 
MELBOURNE 3000 

Ph. 663 3951
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LANTHUR
ELECTRONICS

69 Buchanan Ave, P0 Box 162, North Balwyn, 
Vic 3104, Ph. 859 4061.

BATTERY SAVER KITS
Will supply de voltages from 2 to 15 Suitable radios, 
record players, toys, instruments, etc. You get 
transformer, rectifier, cap and circuit.
One amp size 

Plus post Vic 
Other
Two amp size 
Plus post Vic
Other

$925
$1.00
$2.50

$12.95 
$1 25 
$3.00

BATTERY CHARGER KITS

Will charge 12 volt wet batteries 6 2 amp. You get 
transformer, rect . ballast resistor and circuit $10 50 
Pius post Vic $1 00
Other $2,50

Surplus postage refunded

ELECTRIC MOTOR SPEED CONTROL KITS. Will 
control brush type ad/dc motors down to stop without 
loss of torque Use with hand tools, lathes, potters’ 
wheels, etc, 10 amp. 2400 watt capacity $10.95 
Price includes postage.

LAMP DIMMER KITS

Will control incandescent lamps from full to out. 
Useful for protection of projection lamps, theatrical, 
etc. Available with rotary or slider controls. 10 amp, 
2400 watt capacity. $g g5
Price includes postage.

CABINETS. Aluminium suit batt saver kit. 1 amp 
$2 95, 2 amp $3 25 Batt charger kit $3.25. Speed 
kits and dimmer kits. Alum $2 95. Plastic with alum 
lid. $195

BILL EDGE 
ELECTRONIC 
AGENCIES

115-117 Parramatta Road, 
Concord 2137 747 6472 

(corner Uoyd George floe and Parramatta Rd. Concord

OPEN SUNDAY (10 am-2 pm) Mon-Fri, 9 am-5.30 pm. Sat 9 
am-noon.

PHILIPS SPEAKERS & SPEAKER KITS 
DRASTICALLY REDUCED:
AD12K12 12in 3 way kit .................. $298 00 Pair
AD8K30 8in 3 way kit ....................... $199 00 Pair
AD0160/T8 Dome Tweeter $12.88 each
AD5O6O/SQ8 Mid Range $18 88 each
AD8066/W8 Hi Fi Woofer 40w $22 50 each
AD121OO/W8 12in Hi Fi Woofer 40w$63.68 each 
ADF500/4500/8 Crossover $19 90 each 
AD F600/4000/8 Crossover (includes 
attenuators)....................................................$57 55 Pair

(OPEN SUNDAY)

PRODUCT RANGE INCLUDES: Sound equipment, 
automotive accessories, intercoms, kits, test 
equipment, books, burglar alarm systems, power 
supplies and transformers, TV aerials and 
accessories, communication accessories, tools, 
wires and cables, coils and formers, copper clad 
board, breadboards, matrix & strip board & 
accessories, scothcal, hardware, dimmers & 
timers, fuses, terminel strips, bezels, plugs and 
sockets, switches, relays, capacitors, resistors, 
potentiometers, semiconductors and valves 
(Open Sundey)

Some DICK SMITH products available at catalogue 
prices. As you are dealing direct with owner we are 
very enthusiastic to give you the best possible ser
vice. (Open Sunday)

MAIL ORDER Post S1 + 5% of order value up to 
$80 and thence a flat S4 00
HEAVY ITEMS SENT FREIGHT ON THROUGH

CARRIER

INFORMATION CENTRE

PLAYMASfER TWIN 25: I have dis
covered a discrepancy between the 
description of operation and the circuit 
diagram. You said that a ,0022uF 
capacitor has been fitted from the 
collector of T10 to OV to reduce the 
open loop bandwidth from 500kHz to 
40kHz to ensure stability with overall 
feedback applied. The capacitor 
however, upon inspection of the PCB, 
is in fact fitted between the collector of 
T9, a constant current source, and the 
OV line.

I would appreciate it if you would let 
me know if this is an error or just an un
published alteration to the circuit. In all 
other respects I am more than pleased 
with the performance. (R. A., Melton 
Vic.)
• This same query was raised in a letter 
featured in an article on feedback from 
readers on the Playmaster Twin 25 
featured in September 1976. While the 
.0022 is physically connected to the 
collector of T9, it is effectively con
nected to the collector of T10, by virtue 
of the 0.1uF capacitor shunting T15. So 
the .0022 does have the effect of rolling 
of the high frequency response of T10 
and thus, the overall open loop 
bandwidth of the whole amplifier.

COORDINATED UNIVERSAL TIME: 
What is Coordinated Universal Time as 
announced by WWV? Is it just a 
"Yankee” version of good old 
Greenwich Mean Time? Several en
cyclopedias I have referred to fail to 
answer this. (D. K., Waverley, NSW.) 
• Coordinated Universal Time is not a 
"Yankee" version of Greenwich Mean 
Time. Indeed, it was arrived at by world 
agreement and as the name suggests, it 
is used universally. Because the science 
of timekeeping is so complex any ex
planation relating to it must of neces
sity be somewhat simplified.

In recent times, time measuring 
techniques have been developed 
which are many orders more accurate 
than the traditional method based on 
observations of the earth's rotation 
with relation to the sun and more dis
tant stars. There are several time scales, 
and the one now generally used as a 
prime basis exploits certain 
peculiarities of the atom of caesium. 
After centuries of observations by 
astronomers, the length of a year, and 
so a day and, finally, a second has been 
determined with some accuracy. To fit 
in with this assessment of the duration 
of the second, the frequency of the 
caesium atom has been determined as 
9,192,631,770Hz.

This has become the standard of 

reference and it is stable to a very high 
order of accuracy, far beyond that of 
the earth's rotation, which has a 
number of variables. But the rotation of 
the earth on its axis determines our 
natural day and, because of the 
variables just mentioned, the yearly 
average length of the day will also vary 
slightly and so fall out of precise step 
with our new frequency standard. In 
order to avoid any undue accumulation 
of error between the standard and the 
average solar day, "leap" seconds are 
added or subtracted as required from 
time to time. Generally, these ad
justments are made on the first day of 
January and sometimes at other times 
agreed to internationally. As a matter of 
interest, a leap second was added last 
January and virtually nobody was aware 
of it.

This adjusted time (by means of leap 
seconds), to which all civil clocks are 
set, is called Coordinated Universal 
Time and is almost the same as the 
older Greenwich Mean Time.

SPEAKER ENCLOSURES: I would like to 
design a bass reflex speaker but the in
formation I have is not very suitable. 
Has "Electronics Australia" published 
any articles on this? Also, could you 
supply a formula for vented systems, 
and for ported systems if possible? The 
speaker resonance is 44Hz and the 
volume is 6cu. ft.

On another note, I have an idea on 
how to damp speaker resonance. It is as 
follows: (Editorial note: The writer 
gives a circuit of an R/L/C series 
network in parallel with the vice coil, 
plus the calculations showing how the 
network would shunt the voice coil at 
the resonant frequency.) Would this 
idea work? (P. S., Ipswich, Q.) 
• Most of the old charts and tables to 
do with vented (or ported) enclosure 
design are suspect because they are 
based only on driver diameter and 
resonance and ignore a vital factor 
namely driver "Q". |t was for this 
reason that many vented (and ported) 
systems sounded unduly boomy 
Furthermore, attempts to eliminate the 
boom by damping the vent or the 
enclosure itself was applying the 
remedy to the wrong place! The cor
rect approach is to start with a driver 
which has the right diameter, 
resonance and "Q" so that it can be 
mated with a convenient enclosure to 
give the target results. In short, the 
system needs to be designed as a 
whole. How to go about it has been 
worked out by Australian engineer 
Neville Thiele and his approach has
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been adopted worldwide and expand
ed upon. However, it is an engineering 
level exercise, which cannot readily be 
reduced to simple tables or charts, and 
applied to any over-the-counter driver. 
We can only suggest that you do th best 
you can with tne driver and data you 
have and fiddle the performance by 
trial and error. If you want to damp the 
driver resonance, pin one or more 
layers of absorbent material closely 
over back of the housing so that the 
rear pressure wave has to pass through 
it. We would not suggest R/L/C dam
ping across the speaker terminals.

FREQUENCY METER: I have just com
pleted building the new 40MHz Digital 
Frequency Meter (File 7/F/24,25, 
August, September 1978) and it is 
operating very well. One problem, 
however, is that now I am not sure of 
the possibilities or applications of such 
a meter. Could you please send me 
ideas, particularly on connecting the 
input of the meter to an amateur 
transceiver in the best possible way. 
(B.W., Narooma, NSW).
• We are glad you have been 
successful with the Digital Frequency 
Meter. As you become more involved 
with electronics, whether it be indigital 
circuitry, audio, or amateur radio, you 
will find numerous uses for your new 
instrument. If you wish to measure the 
transmit frequency of a transmitter the 
easiest was is to connect a short length 
of wire to the centre-pin of the input 
socket and place it close to the antenna 
or dummy load of the transmitter.

NOTES & ERRATA
5V/10A (MINI-BRUTE) POWER SUPPLY 
(November 1977, File No 2/PS/43): The 
100 ohm resistor between the bases of 
Tr2 and Tr3 and the output was omitted 
from the wiring diagram.
MAKING USE OF AUDIO 
INDICATORS (April 1979, File No. 
1/MS/18): The AI254 cannot be sub
stituted for the X50W12A because it is 
not waterproof; however, the X70W06 
can be used. Also there is 15% sales tax 
on audio indicators; the X70W06 is 
$9.78 and the X50W12A is $15.99. The 
postage on the latter is $1.20, the mass 
being approximately 150 grams.
LOW COST PRINTER FOR MINI 
SCAMP (April 1979, File No. 2/CC/37): 
The author has advised that there are 
two errors in the message sending 
routine listing. At location X'10 the data 
field should be 06, not 00; at location 
X'23 the data should also be 06, in place 
of 0C as shown.
FASTER DUMPING AND LOADING 
FOR THE 2650 (April 1979, File No. 
8/M/36): The hex listing on page 70 
contains an error which is repeated six 
times. At location X'3E0A and that im
mediately following, the content of 
X'9CFE should be changed to 9D00. This 
should also be done at X'3E25, 3E2C, 
3E39, 3E67, 3E78 and 3E9F.

If you are unable to complete an “Electronics 
Australia” project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi
ly if projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con
trast: $2. Specify positive or negative. We do 
not sell PC boards.

PROJECT QUERIES: Members of our technical 
staff are NOT available to discuss individual 
projects, either in person at our office or by 
telephone.

REPLIES BY POST: Limited to advice concer
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy

DREAM ... from page 88

Check that the MPU address lines are 
all HIGH (except A0) when RST is LOW 
(hold down [RST]). Before trying a new 
MPU chip, note that any faulty device 
on the address bus might be holding a 
bus line LOW (incl. ICs 5, 6).

Assuming the actual reset circuit is 
operating, but CHIPOS refuses to spr
ing to life (i.e. no 4-digit readout on 
screen, or no keypad response), the 
fault is almost certainly in EPROM or 
RAM, or the associated select logic. 
Less likely is a bad PIA, but this can be 
checked. If you have a good display, 
but no I/O response, check the PIA in
itialization. After resetting, PBO is 
HIGH, PB1-PB7 are all LOW, PA0-PA3 
HIGH, and PA4-PA7 LOW. When a hex 
key is pressed, the PAx lines will reverse

RADIO DESPATCH SERVICE
THE SPECIALIST STORE

869 GEORGE STREET, SYDNEY, NSW 2000. (NEAR HARRIS STREET) 
PHONES 211 0816, 211 0191

CS-1560A 130mm DUAL TRACE 15MHz
TRIGGERED SWEEP 
OSCILLOSCOPE

$638.25
• w

S3 .

Tl. MBA
T.l. Programmer
T.l 5025
Tl. 5220
T.l. 5100
Library Modules 
Blank Mag. Cards 
TP 30250 (3 Rolls) 
PC 100A Printer 
T.l. 5040

successfully realized with the use of ICs throughout • A vertical amplifier provides 
as wide a bandwidth as de to 15 MHz. as high a sensitivity as 10mV/div. and a 
low input capacitance • A sweep rate extends from 0 5 usec/div to 0 5 sec/div in 
19 ranges Further. TV vertical and horizontal syncs are available for measuring 
video signals and. with its x5 magnified sweep, its range of application is extremely 
wide • Very easy X-Y operation of high input sensitivity for Lissajous 
measurements • Dimensions 26O(w) x 190(h) x 385(d)mm Weight 8.4kg

Tl 59 CALCULATOR PRICE: $247.00 plus s/tax 
Tl PC100 PRINTER PRICE: $213.57 plus s/tax

OPEN: MON-FRI 8.00 am-5.30 pm
Thursday late night shopping until 8.30 pm. Saturday 8.00 am-11.45 am.

answers, undertake special research or dis
cuss design changes.
BACK NUMBERS: Available only until our 
stocks are exhausted- Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries outside 
the scope of "Replies by Post” may be sub
mitted without fee, for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied.
COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents. 
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, Beaconsfield, 
2014.

momentarily, if CHIPOS and the PIA 
are both operating.

If you have an acquaintance who is 
also constructing a DREAM-6800, see if 
you can arrange to borrow the MPU, 
RAM, EPROM, and PIA chips. One by 
one, substitute a chip for one of your 
own.

In conclusion, it must be said that, 
provided due care is taken in construc
tion, the probability of success at 
switch-on is very high. Readers who are 
contemplating the project, should not 
be put off by the trouble-shooting sec
tion, which was included to help isolate 
rare, hard-to-find bugs. Problems of a 
minor nature should be able to be 
handled by enthusiasts with a moderate 
amount of experience, with the help of 
the theory-of-operation section.

(To be continued)

CALCULATORS 
TEXAS INSTRUMENTS

Excl. S Tax
73.00
53.60
7385
162.10
44 80
3200
14 63
11 39

213 57
114 10

incl. S. Tax 
8095 
59.00 
81 76

179 80 
49 60 
3530 
15.95 
12 50

23600 
126 33

DELIVERY/MAIL ORDER ADVICE
Please allow $1 00 to cover packing on all orders 
POST: 5 per cent of order value up to $80 and a 
fiat $4 over $80
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UP to

40% OFF
LÄST YE/1RS PRICES

7400 SERIES TTL

7400 $0.20 7440 $0.25 7496 $0 90
7401 0.20 7442 065 74 96 1 00
7402 020 7446 0 90 74100 1.50
7403 020 7447 0.90 74107 0 50
7404 0.25 7448 090 74109 055
7405 0.25 7450 0.25 74121 050
7406 0.40 7451 025 74122 0 60
7407 040 7453 025 74123 060
7408 0.25 7454 0.25 74125 0 70
7409 0.25 7460 025 74126 0 70
7410 0.20 7470 045 74132 1 00
7411 028 7472 045 74141 125
7412 028 7473 0.45 74145 1 10
7413 0.40 7474 0.45 74151 0 90
7414 0.60 747 5 0 60 74153 090
7416 0.50 7476 040 74154 1 30
7417 0.50 7480 080 74157 0 85
7420 0.28 7482 1 00 74160 1 10
7421 030 7483 1 00 74164 1 30
7423 0.35 7485 1 30 74165 1 30
7425 0.35 7486 045 74174 1 30
7426 0.35 7489 2 00 74176 110
7427 0.35 7490 0.40 74177 110
7430 0.25 7491 0.90 74184 2 20
7432 035 7492 0 55 74185 2 20
7437 0.35 7493 040 74192 1 00
7438 035 7494 090 74251 1 30

CMOS 4000 SERIES

4000 $0.25 4020 $1.30 4050 $050
4001 025 4021 1 30 4051 1 00
4002 0 25 4022 1 30 4052 1 00
4006 1 35 4023 0.25 4053 1 00
4007 0 25 4024 090 4060 1 50
4008 120 4025 030 4066 075
4009 0.70 4027 0 70 4071 035
4010 0 70 4028 095 4072 035
4011 0.25 4029 1 20 4073 035
4012 025 4030 045 4075 035
4013 0 55 4035 1 50 4081 035
4014 120 4040 1 20 4082 035
4015 1.15 4042 1 10 4510 1 30
4016 050 4043 1 00 4511 1 30
4017 1.20 4044 1 00 4516 1 30
4018 1.20 4046 1 50 4518 1 30
4019 045 4049 0 50 4520 1 30

LOTS MORE — Transistors, Zeners, Capacitors,
Switches, etc 
CATALOGUE

Just write for your free

P&P 70c Minimum — Please allow more for heavier
items.

Linear ¿ELECTRONICS
MAIL ORDER ELECTRONIC COMPONENTS

PO BOX 254 PUNCHBOWL 2196

After-Hours in Adelaide

PDSITRQMICS
ELECTRONICS COMPONENTS

Monday, Wednesday, Thursday 
and Friday to 8 pm.
Saturday and Sunday 
afternoons to 5 pm

13 McGOWAN ST, 
POORAKA, SA

Marketplace
FOR SALE

FREE. YES ABSOLUTELY FREE — pak of 
semiconductors for the experimenter Send large 
S.S.A.E. for your pak now! A.E. Cooling, 6 Trimmer Rd . 
Elizabeth South, S.A. 5112

SPEAKER BOXES. Hand-made Excellent acoustically 
Write: SHERWOOD ELECTRONICS, PO Sherbrooke 
3789

AUSTRALIAN RADIO DX CLUB — Published over 360 
pages of DX notes during 1978 The official news 
source for Radio Australia's DX Programme for over 14 
years: 1979 is World DX Youth Year with special in
troductory membership fee for people under 18 years 
old. For full details write to PO Box 67 Highett, Victoria 
3190, or PO Box 79 Narrabeen, NSW, enclosing a 20c 
stamp.

DENCO COILS dual purpose red, white, blue, yellow — 
ranges 1. 2. 3. 4. 5 $3 67 ea Green coils $4 00 ea: 
Transistor coils, ranges 2. 5 — all colours $3 80 ea.; 
Screening cans 38c; Noval Coil sockets 35c Hobipak 
P.O Box 224, South Carlton, Victoria. 3053 (Room 
92B/113 Swanston St, Melbourne.

AUTO-TRANSFORMER's 240-110 Volts 6 AMP 
primary $22.50 each. Geared motors 1/10 HP 120 
RPM 110 Volts. $8 00 each. Micro siwtches, 50c each 
Pana-Flex Eng. 7 Inman Rd, Dee Why Ph (02) 
98 5848

KEYBOARD KITS — Full Ascii Output (Model 756) only 
$63.50. Plus numeric key pads $10 50 extra Ph (03) 
347 5513 or send for free literature Hugh R Martin 
P.O. Box 65. Nth Carlton. Vic 3054

NOVICE AMATEUR RADIO STUDY 
PACKAGES still available See p108 August 
1978 E A for review or p66 October 1978 E A 
for details Also FULL A O C P STUDY 
materials & MORSE CODE TAPES from 
5wpm to 20wpm Write for free illustrated 
brochure to Ann Davis. P.O Box 200. Alderley

—^A051__________________

TIME CLOCKS 
SANGAMO

LESS 
DAY OMIT 

. DEVICE 
\ $13.50
1 WITH 
1 DAY OMIT 
/ DEVICE 
' $16.00
240V 50 cs 
15A Contacts

Used tested and guaranteed 
PACK & POST N.S.W. $2.00 

Vic. & Old., S.A. $2 90. W.A. $3.40

CLOCK DISPOSAL CO.
P.O. Box 147 

LINDFIELD. N.S.W. 2070

RADIO SERVICE MANUALS Vol 9 1950 & Vol 12 
1953 published by Strand Press, B bane'— Pain (02) 
452 5172

WANTED

RIBBON CABLE — 10 way 0.1in centres 0.6mm solid 
core ideal PCB interconnections — 69c/mtr + 80 c pp 
SAE for sample and bulkrates JATRONICS. PO Box 31 
Engadine 2233.

OSCILLOSCOPE in working order with 50 mV/DIV ver
tical sensitivity or better Contact J Crago. 37 Bremen 
St., Hemmant 4174 Ph. (07) 390 5154 A H

SUPER 12 WHARFEDALES, Goodmans or other similar 
quality speakers for cash Ph (03) 95 0179

READER SERVICE

SERVICE to most brands, JAPANESE, Cassette 
recorders, car cassettes. Tape Decks, radios, etc. incl 
National & JVC. We also repair Electronic digial clock 
radios. Video Games, both B&W. colour. PETER G 
BROUGHTON, 99 Sussex St (nr King Street). Sydney 
Ph: (02) 29 3845.

CORRECTION
Futuretronics advertisement in our May issue in
advertently omitted to carry the number "3" 
preceding MONTHS WARRANTY

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 2cm x 1 
col rated at $11 per col cm.
CLASSIFIED RATES $2 per line 
per insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, 
ELECTRONICS Australia, Box 
162, Beaconsfield 2014.

THE “ELECTRONICS AUSTRALIA”

LOG BOOK
FOR: RADIO AMATEURS

DX LISTENERS
CB OPERATORS $2.95

From “Electronics Australia’’, 57-59 
Regent St, Sydney OR by mail order from 
PO Box 163, Beaconsfield 2014. Price 
includes postage.
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ELECTRONICS CENTRE

$42.00 PAIR

136 VICTORIA RD, MARRICKVILLE, NSW 2204 TELEX AA 26874 PHONE 51 3845

Indoor/outdoor. weatherproof 8 watt. 8 
ohms. Size. 110 x 85 x 125mm. Ad
justable mounting bracket

$8.95
PP NSW 75c. Interstate $1.25.

8 OHMS 10 watts teak cabinets 181/4" H 
11"W 9^ 'D
Pack & Post NSW $2.00 VIC QLD $3.50
SA TAS WA NT $5.50

BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION*

RANK ARENA SUPERSONIC
AM-FM STEREO RECEIVER/AMPLIFIER

12+12W. 8 ohms. 88-108MHz FM. B/C am. Phono, aux. tape, 
headphones. Hi/Lo Filters, loudness, muting controls.

$147 .00 PP NSW $2 75. VQ $3 75. T SA $4 75. WA NT $6.00.

SOUND SYSTEMS SLEEK AND SLENDER 
CLUBS • SCHOOLS • HALLS • ETC.

Black Vinex Covered Cabinets Rugged and Attractive.
Interboard Lined for Richer Sound. Excellent Frequency Response.
8 or 16 ohms Floor or wall mounting

3 MODELS WITH 4 HEAVY DUTY SPEAKERS IN EACH 
30 WATTS RMS 40 WATT RMS 50 WATT RMS 

$5900 $6900 $79.00
FREIGHT ROAD. RAIL OR AIR FON.

C-CORE TRANSFORMERS

LOW NOISE. HI EFFICIENCY
PRIMARY 240V 50Hz
MODEL 
MODEL 
MODEL 
MODEL 
8 5-0-8

JT266 0-18V 8A 
JT235 26.0-26V4A 
JT248. 10V. 10A 
JT249 0-15V 
5V 4A

FOR MICRO PROCESSOR 
MODEL JT274 10V 10A 
2 x 12V 1A
MODEL JT 253A
0-18V 3OA PEAK

$23.95

$22 95

S41 95
P P MODEL 253A NSW $3.50 V O T 
$5.50 SA WA NT $7.00 
P P. ALL OTHER MODELS 
NSW $2.95 V.Q.T. $3 75 
WA SA NT S5.5O

GEARED 
MOTOR

240VAC 50Hz 3W

CLARION 
CAR SPEAKERS

Twin cone. 10W 4 ohms 
Air suspension, big magnet 

$29.95 pair 
PP NSW $1.50. Interstate $2.25

$22 95 
$21.95 
$22.95

AWA 12" 
SPEAKER 
SPECIAL

MODEL 12UA 30 WATTS RMS 
Freq. 35-6000 Hz.

5 OHMS
8 OHMS

□p NSW $2.00. INTERSTATE $2.75

AWA-ETONE 
SPEAKERS

High performance, high power 30cm. 
38cm. 46cm. Send SAE for specs and 
extra low prices.

12 RPM Plenty of torque With Cam 
and N/O N/C microswitch 36 switch 
contacts per min. OA size. 65 x 60 x 

35mm.

$2.50 P+P 50 cents

SOLDERING IRON
Especially for mini components, tran
sistors, IC, extra fine tip. lightweight. 
240vac, 15 watt

$12.95
PP NSW 75c. Interstate $1.25

SERVICE
Moderate charges — Repairs 
guaranteed. Radios, Tape 
Recorders, Cassettes. Amps.

TRANSISTOR 
PACKS 

GUARANTEED
Top quality, clearly marked. 
Minimum order $5.00
BC559. BC549, BC558. BC547. 
BC548, 8C177. 2N4248 2N4250. 
TT638A. AY1110. BC327/337.
2N3642 TT1002 = BF1 15. 2SB367

10 for S1 40

BD135/136 10 for $2 50
BD139/140. 10 for $4.95.
2SD200 = BU205 10 for $12 00
8UX80 4 for $19 00

l-C PACKS
UA301. UA741. UA709. UA723. 7473.
7450. 7451. 10 for $1.35
SN7490. 10 for $2.85.
LM382N. 10 for $12.50.

P-P NSW 75c. Interstate $1.25

N.B

$17.50 
$19.50

RANK ARENA 
2-WAY SPEAKER SYSTEM

LESS THAN 
’/z PRICE

GEL-CELL RECHARGEABLE 
BATTERIES

6 VOLT 1.2AH $4 95 EA pp Nsw 80c* INTERSTATE $1.20

ALSO
12V 1.2AH (Two 6V batteries supplied) $-|Q 95 
complete with 240V plug-pak charger.

Batteries are in fully sealed high impact, moulded case

PP NSW $1.75
INTERSTATE $2.50

3” x 7+" x 2".

• SUPER SCOOP • 
(LAST OFFER — FACTORY CLOSED) 

TELESPORTS SUPER 6TV GAMES

COMPLETE KIT $11.95 INCLUDING AY3-8500 CHIP

• THE ONE WITH THE GUN — AS SEEN ON TV • KIT INCLUDES 
FACTORY ASSEMBLED PRINTED CIRCUIT BOARD WITH 
TRANSISTORS. RESISTORS. CAPACITORS. I-C. AND OTHER 
COMPONENTS PROFESSIONALLY SOLDERED • CABINET • 
SPEAKER • GUN • POTS • SWITCHES • KNOBS • CIRCUIT • 4 
BAT AND BALL GAMES • 2 BAT/BALL SIZES • 2 ANGLES • 2 
SPEEDS • P+P NSW $1 75. INTERESTATE $2.75

Refer Nov. 78 EA for Review.

75 ohm COAX 
CABLE

Dia. 6mm Cap. 11 pf per 34cm. Very 
flexible. Annealed, braided copper shield. 
Black PVC covered
50 METRES S 8.00
100 METRES $14.00
Fon. Road. Rail. Airfreight

REFLEX TRUMPET 
SPEAKER

CERAMIC STAND-OFF 
INSULATORS

O/A dim. 75h x 75 x 55mm 
$1.50 ea.

2 for $2.50
Egg Insulators. 10 for $4.95.
PP NSW $1.00. Interstate $1 60.

STEREO RECORD PLAYER

ONLY 
$8.90

240V 50Hz separate 2-pole motor 
chrome turntable. 6H" dia with plastic 

mat. Chrome tubular pick-up. imbal 
mount and rest Ceramic cartridge 
PP NSW $1.25 Interstate $1 60
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Don’t let your valuable issues 
go astray

ELECTRONICS 
AUSTRALIA

These attractive 
binders finished 
in brown plastic 
with gold lettering 
will keep your 
back issues of 
Electronics Australia 
neat and tidy.

BINDERS

Available from
Electronics Australia,
57 Regent St, Sydney. PRICE: $4.50 
or by mail order from Electronics 
Australia, P.O. Box 163, Beaconsfield 2014. 
PRICE $5.50 NSW: $6.50 other states;
or 6 for: $28.00 NSW; $30 other states.

•Magazines prior to April 1971 will need to be trimmed to fit binder

SUBSCRIPTION SERVICE
Subscription Rates 
S 18.00 per year 
within Australia.
SA21.00 per year 
elsewhere.

your newsagent or the publisherMake sure you recewe every copy of the magazine by ordering it from
For pubhsher subscriptions post this coupon „.th your rem.ttance to Electron,cs Australia Subset,pt,on 
Dept John Fairfax & Sons Ltd GPO Box 506 Sydney 2001 Subscript,on will start w.th f„st avXe

I Name...........................................................

Address..............................................................  

Postcode................................. Enclosed is....................... for

--------------- !
. . . . I 

I 
I 

years 
----------------- 1

ADVERTISING
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THE JVC RECEIVER.
Every bit as revolutionary as they look, and then some.

tea»
In our case, looks are never 
deceiving. Because all 
our new DC integrated 
stereo receivers com
bine unprecedented, 
revolutionary styling 
with unique electronic 
design features that 
reflect JVC’s more 
than 50 years’ ex
perience in audio 
development and 
innovation.
DC Power Amplifier 
Design
All four new JVC receivers feature DC amplifier 
circuitry. They offer virtually distortion-free perfor
mance (0.03% THD) throughout the entire audible 
spectrum. As a result, the sound you hear is clearer, 
cleaner and crisper. In addition, your speakers are 
protected with the Triple Power Protection circuit 
and you can monitor 
output wattage with 
dual power meters. 
Choose from 120, 
85, 60 and 35 watts/ 
channel*
SEA all the way
All four receivers offer

SEA five-zone graphic 
equalizer for more 
complete control of 

JR-S 401 (»op). JR S 201 (bottom te«) & JR-S 301 (bottom ngH)

the music spectrum than 
conventional tone con
trols. You can attenuate or 
accentuate any of five 
separate musical bands, 
and as an added feature, 
we've incorporated a

special button so that the SEA 
circuit can be switched to your 

tape deck.
Pushbutton Source Selectors
A horizontal panel of pushbuttons 

provides total control over all functions. 
And brilliantly illuminated LEDs instantly 

indicate the program source. Professional
type slider controls set volume and balance. 

Combine all these exclusive features with high
sensitivity and tuning precision, thumb control tuning 
wheel and accurate dual-metering and you'll seejust 
how revolutionary the new JVC DC integrated stereo 
receivers are. Play one at your JVC dealer soon.
\ For details on all JVC

Hi-Fi Equipment, write to 
JVC Advisory Service, 
Box 307. North Ryde, 
N.S.W 2113.

For pure Hi-Fi 
entertainment!

JVC
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TECHNICS.
THE TOTAL PERFORMANCE 

! RECEIVERS.

Examine the exciting line of Technics receivers. Clean, 
functional styling and audible quality is evident in each. Total 
harmonic distortion is extremely low — an incredible 0.04%. 
You don’t have to buy Technics most powerful receiver to get 
the most sophisticated circuitry. Because every Technics model 
is direct-coupled OCL (output capacitor-less) this contributes to 
tight, solid bass response right down to the very low frequencies. 
You’ll discover greater dynamic range in your records due to 
super-quiet signal-to-noise ratio. And FM reception is 
outstanding, thanks to phase locked loop IC's, flat delay filters 
and a frequency response that’s both flat and wide

If sound and performance are your priorities in a receiver, then 
the Technics range deserves your consideration.

Model
Min. R.M.S. Power 

per Channel 
into 8 ohms 

__from 20Hz-20kHz

T.H.D. at 
Rated Power 

(Max.)
FM 

Sensitivity
S/N 

Ratio

SA-400 45 Watts 0.04% 1.9uV 78db
SA-300 35 Watts 0.04% 1.9uV 78db
SA-200 25 Watts 0.04% 1.9uV 78db
Shown above is Technics receiver model SA-300

For a National Technics catalogue please write to:
Technics Advisory Service, P.O. Box 278, Kensington, N.S.W. 2033. ™ Technics

hi-fi


	Australia’s largest selling electronics & hi-fi magazine

	Service

	A consumer’s right: the circuit diagram

	Squabble over satellite space

	NS announces record profit

	Switching transistors near 1000V barrier

	NBS signs accord with Soviet Academy

	Computer-aided design at Hendon

	SCHOOL AND COLLEGE SPECIALS

	TEXAS PROGRAMMABLE SYSTEMS




	I « a aw

	Phone (02)624 8849 (8am till 3pm) P.O. Box 106. Raulkham Hills, N.S.W. 2153

	“The basic cause of the trouble: Skylab required constant

	attention. But, at times, it was out of contact for 20 hours”



	TWO HEADS ARE BETTER THAN ONE

	Service

	PHILIPS

	Charles David Tandy

	Data Highways

	Phase Modulation

	bonheord


	YES, you reap the benefit! Dick Smith introduces this range of Hi Fi units that offers our usual remarkable value for money BUT THATS NOT ALL	

	.... Buy these units as a complete system AND YOU'LL SAVE EVEN MORE!!



	SAVE « »04

	SAVE $1,3

	SAVE»’83

	STEREO TUNER

	DOLBY CASSETTE DECK



	master

	The Sound Of Excellence

	per pair


	DKK SMITH ELECTRONICS

	FORUM: 3D FILMS & TV — continued

	Ohio Disco Packager, SWB Electronics, uses Stanton Exclusively.



	^STANTON !

	The choice of the professionals™

	HiFiTopics

	AUDIO ENGINEERS PTY LTD

	AUDIO ENGINEERS (QLD) PTY

	i RADIO i PARTS

	X GROUP

	LOG BOOK

	TEAC A-300



	Hi-Fi storage when and where you want it in real Pine

	An electronic combination lock

	Quality Base Station on a Budget

	Low-Cost AM CB with Advanced Features

	AM/SSB Base — Goes Mobile Too!

	AM/SSB CB Transceiver Budget Priced! Noise Blanker and RF Gain Control

	PARTS LIST

	VIDEO EQUIPMENT —

	B W 1 2' RECEIVER/MONITOR

	SPECIAL CLOCK TIMERS

	Combination lock


	You asked for it — here it is!


	YOU NAME IT — WE’VE PROBABLY GOT IT!

	ONLY “RECOGNISED BRANDS” STOCKED

	TOP QUALITY & LOW PRICES




	Designing voltage reference circuits

	ELECTRONICS AUSTRALIA BINDERS

	651 FOREST RD BEXLEY

	L NSW 2207 587 3491 J


	Estimated cost

	FREQUENCY RESPONSE

	TONE CONTROLS

	DAMPING FACTOR

	STABILITY


	GROUP

	COMPREHENSIVE CATALOGUE

	$18.50 PER KIT

	$42.00

	$17.50


	CLASSIC RADIO

	IPK4O1C4IL «-K BLBCrißCNIlCS—Ja

	Solder, fluxes, etc.

	CALCULATOR PRICES ARE RISING




	M9S

	DICK SMITH ELECTRONICS fl


	sanma

	U-60D

	UNIVERSAL MULTITESTER

	PDM500C

	INSULATION TESTER

	Circuit & Design Ideas

	JAPANESE ICs, TRANSISTORS and DIODES

	J	


	5LIDE-5TANDARD*MINIATURE AND WIREWOUND





	Add inductance ranges to the direct-C meter

	The Serviceman

	——'■	ait

	Sorry about that!

	Lafayette))

	UY EPROM ERASERS

	DISC DRIVES

	S.M. ELECTRONICS




	DREAM 6800

	COMPUTER GRADE CAPACITORS

	Z80 CENTRAL PROCESSING UNIT

	33 SUNHILL ROAD. MT WAVERLEY 3149

	Phone (03) 277 0622 Bank Card Accepted.


	MICROCOMPUTER SYSTEMS

	$7,700

	PARTS LIST

	FEATURES:

	•	AVAILABLE EX STOCK THROUGHOUT AUSTRALIA

	CAT.X-1188 $1298°°


	DICK SMITH ELECTRONICS

	nr- ADAPTIVE

	by LEO SIMPSON


	PARTS LIST

	$38

	140



	LED display for your 2650

	Microcomputer News & Products

	FACSIMILIE TRANSCEIVER NeFAX — 1000 EX F

	WIDE RANGE OF VIDEO EQUIPMENT

	AMATEUR AND VIDEO

	T.l. CALCULATORS, SOLAR ELECTRICITY G.E. BATTERIES & CHARGERS

	Bruce Fisher VK3 YRF/A.T.V. at:

	ortofon


	AUDIOPHILE

	by NEVILLE WILLIAMS

	CLASSICAL RECORDS

	Hioki

	Dependable Multitesters

	BRIEF SPECIFICATIONS FOR SOME POPULAR MODELS FROM THE EXTENSIVE HIOKI RANGE OF TAUT BAND ANALOGUE AND DIGITAL INSTRUMENTS

	SPECIFICATIONS


	A WIDE RANGE OF OPTIONAL ACCESSORIES ALSO AVAILABLE.

	NORMAL PRICE $37.73


	REDPOINT

	Heatsinks

	M-Type

	L-Type

	DIP 14/8

	Ex Stock



	CASH-MORE ENTERPRISES

	356 LIVERPOOL RD, ASHFIELD, NSW 2131. TEL: SYD 798 6782, 798 5647

	EDWARD WOODWARD, The Thought Of You. Festival L 36717.


	Digital Wind Speed and Direction Indicator

	Digital Indoor/Outdoor

	$89

	AIRCRAFT

	RECEIVER

	$199

	MATEUR RADIO DIVISION



	ICOM

	VICOM







	THE WAR CONTINUES

	THE BATTLE STILL RAGES WITH YAESU - NOW HY-GAIN ANTENNAS HAVE FALLEN TOO!

	And you’ll be buying from a fully Australian owned company - your one stop electronics shop who actively supports amateur radio!

	NEW HY-GAIN HF ANTENNA PRICES


	U.H.F CB antenna strength loss is no longer a problem.

	Service

	CB: MORE THAN ITS SHARE OF AWKWARD QUESTIONS

	SUPER SPECIALS

	FUNDAMENTALS OF SOLID STATE




	Dick offers FANTASTIC Value on	Kits

	—7	St e reo

	DigitaiTuner/Clock

	NOW ONLY S129=



	KEYBOARDS

	Hew Products

	Toshiba RT-8340S portable: heart of a system

	Sensitised laminate

	Fibre optic links

	8kONLY$995^

	dealers for the products of Dick Smith Electronics


	WE SUPRYTHE DICK SMITH PRODUCTS ADVERTISED INTHß^

	Deitch Bros.

	70 OXFORD STREET, SYDNEY 2010

	New Products


	JUST PUBLISHED

	A Newnes Project Constructor Series from Newnes-Butterworths

	ELECTRONICS

	BILL EDGE ELECTRONIC AGENCIES

	NOTES & ERRATA

	DREAM ... from page 88

	After-Hours in Adelaide



	PDSITRQMICS

	TIME CLOCKS SANGAMO

	CLOCK DISPOSAL CO.

	WANTED

	READER SERVICE

	CORRECTION


	LOG BOOK

	CLARION CAR SPEAKERS

	SOLDERING IRON

	LESS THAN ’/z PRICE

	• SUPER SCOOP • (LAST OFFER — FACTORY CLOSED) TELESPORTS SUPER 6TV GAMES

	REFLEX TRUMPET SPEAKER

	CERAMIC STAND-OFF INSULATORS

	STEREO RECORD PLAYER



	SUBSCRIPTION SERVICE



	TECHNICS.

	THE TOTAL PERFORMANCE ! RECEIVERS.

	™ Technics




