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THE FINEST NAME IN HOME STEREO NOW BECOMES THE FINEST NAME IN CAR STEREO
Marantz introduces a full line of DIN-size, in-dash component quality 
AM/FM cassette units and under-dash power amplifiers, all with innovative 
new features. A complete selection of easy-to-install speakers ties together a 
truly competitively priced line.

Heading the four model line-up of AM/FM cassette units is the magnificent 
CAR-420 Compu Tuner (illus) coming complete with advanced Quartz 
control and microprocessor circuitry providing precise tuning with digital 
readout and electronic station search.

CONTACT YOUR MARANTZ DEALER FOR FURTHER SPECIFICATION INFORMATION AND MODEL AVAILABILITY.

THE BOOM IN ROLLING THUNDER

The Marantz SA-247 is an under-dash 60 
watt RMS power amplifier with precise 
seven-band equalization and unique 
electronic matrix “Ambience” function.

The under-dash Marantz SA-230, with 
bass and treble controls, delivers 40 
watts maximum RMS power.

THE CAR SPEAKER LINE WITH 
SOMETHING FOR EVERYBODY

Marantz offers eleven outstanding car 
speaker systems from the world’s most 
advanced, the 5-way SS-569, to our basic 
four-inch full range SS-140. Many feature 
quick and easy through-panel installation, 
and every Marantz Car Speaker is 
designed with the special problems of 
auto installation in mind.

Distributed by: SUPERSCOPE (A’ASIA) PTY. LTD., P.O. BOX 604, BROOKVALE, N.S.W. 2100. Telephone: Sydney (02) 939 1900 
Melbourne (03) 329 7655 • Adelaide (08) 336 2029 • Brisbane (07) 397 2066 • Perth (09) 328 3874 • Hobart (002) 44 4077.
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Teach yourself 
computing!

Designed specially for the 
beginner, this new microcomputer 
project talks directly to your TV set 
and is programmed in easy-to- 
learn high level language — but it 
will only cost you around $100! See 
our story on page 82.

Stereo Equaliser

Our new Playmaster Equalier has 
performance equal to or better 
than the finest commercial models, 
but you can build it for a fraction of 
the price. The description starts on 
page 56 .. .

On the cover
Engineer Les Wilson poses with 
one of the receiving aerials for the 
weather satellite ground station he 
has built at Sydney's Macquarie 
University. Weather pictures from 
the station are used daily by 
Sydney TV stations, as explained in 
our story on page 18. (Picture by 
Sungravure photographer Warren 
Webb).
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ONLY $9-40
FOR THIS COMPREHENSIVE ELECTRONIC 

COMPONENTS AND ACCESSORIES LOOSE-LEAF CATALOGUE.

PHILIPS

o
ELECTRONIC 
COMPONENTS 
CATALOGUE

o
Service

PHILIPS • 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.

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, 
Townsville 79 7422, Adelaide 223 4735, 
Perth 322 4653.

PHILIPS

To: Philips Central Service Division, 1
443 Concord Road, 1
RHODES NSW 2138 1

i
! Please send me □ catalogues @ $9.40 each 1 
, Cheque/postal order for $ is enclosed.

। Name: ____________ _______________ _________ '
• Position:___________ ■i
। Company:1
• Address: ■ r 
। —--------------------Telephone:!
L _ _ _ _ _______ ________ EA May ।

___________ McCann 184.0009
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Accountability still not airborne . . .

Until now, I have resisted the urge to comment here on the Australian Broad
casting Tribunal's public hearings for TV station licence renewals, but the events 
that have taken place in the last few weeks seem to demand some comment. The 
first hearings in Adelaide were unsatisfying enough, but the Sydney hearings sure
ly bordered on the farcical.

There were challenges to the legality of the hearings and the objectivity of the 
Tribunal's chairman; rejection of some public interest witnesses and arguments 
regarding submission relevance — and acceptance of others — with no clear 
criteria established; the acceptance of a principle whereby some witnesses could 
be cross-examined but could not perform cross-examination themselves; and 
clearing of the public from the "public" hearing by Commonwealth police. On 
top of this came the dramatic resignation of the Tribunal's only member who did 
not have a background in commercial broadcasting.

Day by day the hearings limped on, but the only real result was that the 
Tribunal's credibility steadily crumbled away. The Tribunal's chairman and the 
Minister for Post and Telecommunications have both made statements re
affirming their committment to the public accountability of broadcasters, but in 
the absence of any real effort to salvage the situation these assurances have sound
ed particularly hollow.

What the hearings have demonstrated with crystal clarity is that the whole con
cept of linking public accountability with licence renewal just won't work, par
ticularly with the Broadcasting and Television Act as it stanos at present. In fact it 
probably won't work anyway, because refusal to renew a station's licence is such a 
draconian measure that in practice it can never be used.

It seems to me that we need an Act which clearly and unambiguously defines 
the principles upon which public accountability of broadcasting is to be based. 
Then we need a Tribunal with members representing a broad range of community 
interests, to interpret those principles in practice. The broadcasting industry 
should obviously be represented on such a Tribunal, but only as one interest 
group among many. And finally the Tribunal needs the power to set realistic 
penalties commensurate with a misdemeanour — like ordering the station off the 
air for a specified period on a specified day, for example.

One thing is certain. Unless the Federal Government acts to change the 
Broadcasting and Television Act, to remove its legal ambiguities and give it some 
"teeth" which will work in practice, the Tribunal will soon lose whatever credibili
ty it may still possess. And with it will go public confidence in the Government's 
committment to public accountability in broadcasting.

— Jamieson Rowe
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News Highlights
Innovations in auto electronics from NS
National Semiconductor Corpora
tion has mounted a major effort 
aimed at making it a major supplier 
of advanced electronic systems in 
cars. Already, the company has 
shown a range of innovative new 
products.

NS has identified several key areas in 
the automobile which it says can be 
enhanced through the use of advanced 
semiconductor technology. The car of 
the future could include such elec
tronic gadgetry as: electronic 
computer-controlled ignition; radios 
with electronic tuning and AM stereo; 
electronic clocks, speedometers, 
tachometers, displays and trip com
puters; electronic braking; anti-skid 
controls; and electronic fuel injection.

The company already supplies 
devices for such systems as speed con
trols, illuminated entry, intermittent 
wiper controls, and the Trip Computer 
used in the Cadillac Seville.

Recent product releases from NS and 
based on NS components, include:
• A computer-controlled, pushbutton 

seat adjustment system;
• A digital tuning system for AM-FM 

car radios;
• The Prince On-Board Computer, 

and
• The Compucruise computer.

Computer-controlled seat
The computer-controlled seat adjust

ment system was developed jointly by 
NS and Recaro. It uses NS' low power 
COP410L 4-bit microprocessor to 
enable the driver to automatically find 
the correct seating position.

The Recaro seat can be adjusted in 
four different ways — it can be moved 
back and forth, up and down, the en
tire seat tilted backwards or forwards, 
and the seatback tilted backwards or 
forwards. Each of these positions is 
programmed via four switched on a 
keyboard. Two memory keys are 
provided so that a set of positions for 
two different drivers can be stored in 
RAM.

Once the system has been 
programmed, the driver has only to
4 ELECTRONICS Australia, May, 1979

The Compucruise on-board computer: 
it performs no less than 44 different 
control and measurement functions.

press the appropriate memory key and 
the seat will automatically adjust to his 
correct seating position.
Digital tuning system

Also microprocessor controlled, the 
digital AM-FM tuning system is a highly 
versatile unit. Its mains features in
clude: precise tuning and display of sta
tion frequency, keyboard entry of sta
tion frequency, storage of several 
stations in memory, pushbutton scan
ning and station search, power on to 
last station tuned, provision for a clock, 
and static drive of the LED display for 
noise-free operation.

The unit uses phase lock loop 
techniques and is built around just four 
integrated circuits: the COP420L 
microcomputer, the DS8907 PLL syn
thesiser, the MM5450 serial data LED 
driver and the LM130 voltage regulator.

On-board computers
Manufactured by two different com

panies, the Prince On-Board Computer 
and the Compucruise both use 4-bit 

microcomputers from NS' COP400 
family. The Prince is made by Prince 
Corporation and has 36 keys and 
switches, each offering single function 
operation, and two digital displays.

Trip information on the Prince is 
available as miles or kilometres to go, 
distance travelled, distance on a tank or 
tanks of fuel, vehicle location and vehi
cle speed. The driver can pre-program 
trip stops and turnoffs and have an 
audio-visual warning one mile before 
they occur. Time functions are available 
as time of day, elapsed time, stop 
watch, time alarm, and estimated time 
of arrival (constantly updated).

Fuel functions are displayed as ins
tant or average miles or kilometres per 
gallon, instant or average cost per mile 
or kilometre, fuel used, and cost paid 
per gallon.

Compucruise is similar in concept, 
and can perform no less than 44 func
tions! It can indicate the most fuel
efficient driving speed, can give inside 
and outside temperature and coolant 
temperature, can function as a cruise 
control (the driver just enters the 
desired speed via the keyboard), and 
can even tell you when the car needs a 
tune-up!



Desktop computers from Matsushita
Japanese electronics giant Matsushita 

Electric has entered the Australian 
microcomputer friarket with a range of 
compact desk-top computer systems to 
be sold under the National Panasonic 
brand name. The new systems will be 
marketed by The Computer Company 
Pty Ltd, 4 Cliff St, Milson's Point, NSW.

Four systems will be marketed initial
ly, differing only in the size of the disk 
storage. The 700 features of 160Kb of 
dual minidisk storage, the 800 500Kb 
floppy discs, the 850 1Mb of double
sided dual floppy disks, and the 870 
2Mb of dual double-density floppy dis
ks. Prices will range from as low as 

process-
$5000 for a system configured as an in
telligent node in a distributed 
ing network.

Typical price for a stand-alone system 
is approximately $16,000 including 
packaged software, a 150cps matrix 
printer, installation and training.

The processor is built around Intel's 
8085A chip and is offered with either 
32k or 64k bytes of main memory.

AWA-Ford link 
for DISCON bid

Amalgamated Wireless (Australasia) 
Limited and Ford Aerospace and Com
munications Corporation (FACC) have 
joined forces in pursuit of the contract 
for the Defence Integrated Secure 
Communications Network (DISCON).

FACC was recently announced by the 
Minister of Defence (Mr Killen) as a 
qualified potential prime contractor for 
the DISCON program.

Besides participating in the overall 
system design, AWA will have sub
system design responsibilities in the 
areas of terminals and transmission.

Viewdata demo 
in Moscow

The British Post Office's viewdata 
system Prestel, which enables its 
customers to use the telephone and 
domestic television sets to obtain infor
mation from a central computer, was 
demonstrated to government 
departments in Moscow in January. A 
week earlier the system was displayed 
at the White House, Washington.

The initiative for both 
demonstrations came from the 
governments concerned. The im
mediate object is two-fold. First, a view
data national network would provide 
instant government contact with the 
public. Second, an internal, closed 
viewdata system linked to the data

Directory of Asian firms & products

Published only last February, the first 
edition of the “Asian Electrical and 
Electronics Trades Directory" provides 
details of over 3500 active manufac
turers, suppliers, exporters, importers, 
wholesalers, distributors and agents in 
all Asian countries except Japan. The 
countries covered are Korea, Hong 
Kong, Taiwan, Singapore, Indonesia, 
Malaysia, Thailand and the Philippines.

The 632-page volume indicates the 
availability of electrical and electronic 
components, instruments, equipment 
and appliances. Besides the company 
name and location, information is 
provided on such things as: year es
tablished, number of employees, 
names of top executives, capital & 
assets, and annual turnover.

The directory is arranged country by 
country, with each company listed in 
alphabetical order. An alphabetical 
product index identifies and locates 
suppliers of the various products.

banks of each government department 
could reduce paperwork and time 
spent in internal communications.

The British Government was the first 
to take up the Post Office's invention. 
The system is now on trial in the UK and 
due.to go public before the summer of 
this year. It already contains nearly 8000 
pages of advice and information from 
various government departments as 
well as commercial information such as 
share prices, theatre guides, sports 
results and weather reports.

“Asian Electrical and Electronics 
Trades Directory" is available fröm the 
Australian agents, Information Inter
face Publishing Pty Ltd, 3rd Floor, 121 
Walker St, North Sydney 2060. Price is 
$104.00.

AWA wins ICAO 
Doppler VOR contract

Amalgamated Wireless (Australasia) 
Limited has been awarded a contract by 
the International Civil Aviation 
Organisation (ICAO) for the supply of 
one of the company's successful type 
VRB-50D Doppler VOR (very high fre- 
quency omnirange) aircraft 
navigational beacons for the Civil Avia
tion Training College in Thailand.
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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.

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 remuvable 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) 212 311 1

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

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

? 240V Mains Operated

SOLDERING—DESOLDERING STATION

Iron plated screw-on pre tinned. *This tip is fitted as standard.

SCOPE TCBO
______ 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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Canada may supply
Aust satelliteNEWS HIGHLIGHTS

Multi-pole solid state DIL relays
A solid-state relay to replace and up

grade electromechanical switches in 
critical military and commercial equip
ment has been developed by General 
Electric electronic researchers.

Described as "industry's first opto
coupled power field effect transistor", 
GE's miniature semiconductor switch is 
a unique combination of electronic 
components, including a light-emitting 
diode (LED), a photodiode array chip, 
and a MOSFET. Light from the LED ac
tivates the solid state relay and also 
provides for high-voltage isolation 
between input and output signals. The 
power MOSFET provides the "contact 
function".

The new GE device is said to be "ex
tremely rugged" and is intended 
primarily for switching functions 
aboard military vehicles, airplanes, and 
spacecraft, where shock, vibration, and 
rough handling — combined with dirt 
and dust — play havoc with elec
tromechanical relays.

In commercial applications, the GE 
solid state switch is expected to serve as 
an interface between power circuits

GE researchers display a sample relay, 
which provdes four switch poles in a 
standard 16-pin DIL package. The 
power switching elements are MOSFET 
devices.

and microprocessors in such products 
as major appliances, transformers, 
lamps, and motors, as well as in elec
tronic controls for automobiles.

Canada has become the frontrunner 
to supply Australia with hardware for a 
domestic satellite, following a recent 
visit to Canada by the Minister for Post 
and Telecommunications, Mr Staley.

For the Canadians, who have been 
engaged in space research for more 
than a decade, the potential Australian 
requirement for a communications 
satellite has huge economy of scale ad
vantages. If they can successfully sell 
their technology for a first generation 
satellite to Australia, they will have 
markedly reduced costs for their own 
system.

The Canadians are said to have par
ticular expertise in the use of low- 
powered satellite transmitters, or 
transponders. Putting high-powered 
transponders into a satellite lowers its 
useful life span and therefore pushes 
up cost, although saving money on the 
ground through small antennas. 
However, by concentrating the beam 
of a satellite transponder to a confined 
area, the Canadians claim to have com
bined the cost savings of small ground 
antennas with reduced power from the 
transponder.

Buying the Canadian-developed 
Anic C satellites off the shelf would cost 
Australia about $25 million each, plus a 
launch cost via the Space Shuttle of 
about $10 million each. Ground stations 
would cost around $1000 each.

Vic. teachers visit BWD factory

BWD Electronics recently hosted a visit by representatives from the Victorian 
Education Department involved in teaching electrical and electronic prin
ciples. Representatives from RMIT, Moorabbin Technical College, Box Hill 
Technical College, Sunshine Technical College, Belcombe Army Apprentice 
School and the State College of Victoria toured the BWD factory, examining 
techniques used in the production of oscilloscopes, power supplies and a 
wide range of instruments. ,

BWD described their current success in producing and distributing their 
wide range of instruments as having been due to a combination of 
aggressive marketing techniques and the application of new technology to 
keep their products competitive.

Biological risks 
of EM radiation

An American scientist has recently 
warned of the possible harmful 
biological effects of electromagnetic 
radiation.

Speaking in Maryland at the National 
Bureau of Standards' second annual 
Workshop on Electromagnetic 
Interference, Don R. Justesen said that 
there were two "warring" parties of 
scientists — those who believe there 
are no biological consequences other 
than thermal effects; and those who 
believe that long-term low-level ex
posure to electromagnetic radiation 
poses hazards to organisms, including 
man.

Justesen, head of the neuro
psychology and behavioural 
laboratories at the Veterans Ad
ministration Hospital, Kansas City, 
noted that organisms are sensitive to 
the Earth's natural electrical and 
magnetic fields (birds use the magnetic 
field to navigate), and that artificial 
sources of electromagnetic energy 
"could" interfere with biological 
systems. He called for further study in 
this area.
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Two outstanding oscilloscopes
30 MHz 
Storage.

Field Portable AC-DC 
or Battery powered.

100 MHz with 

option.
The BWD 845 dual trace

persistence
STORAGE oscilloscope has 
5 div./pSec. storage writing 
speed, auto store and auto 
view. Bandwidth is 30MHz 
and Sensitivity 1 mV/div.

BWD
ELECTRONICS PTY. LTD.
Miles Street, Mulgrave. Victoria. 3170 
P.O. Box 325, Springvale, 3171
Telephone 561 2888. Telex 35115

BWD 540 dual trace - dual 
sweep DC to 100MHz - 3db 
with 5mV sensitivity and 
5nSec. sweep speed.
BWD 701 Video Line Selector 
adds precision video mon
itoring with sensitivity from 
25mV to > 100V and a flat 
response to 10MHz.

N.S.W.
QLD.
S.A.

W.A.
TAS.

Amalgamated Wireless (A’asia) Ltd., Sydney. Ph. 888 8111
Warburton Frank! (Brisbane) Pty. Ltd., Phone 52 7255
Protronics Pty. Ltd., Adelaide. Phone 212 3111
Rogers Electronics, Adelaide. Phone 42 6666
Cairns Instrument Services, Perth. Phone 325 3144
Associated Agencies Pty. Ltd., Hobart. Phone 23 1843 FC101 A

New LORUN'/upa /witche/ from C&K
TYPE MS । ■
Rotary action DPDT 
mains switch suitable for 
inductive circuits 4A at 
250V, 80A surge.

Inexpensive, totally 
enclosed, single bank, 12 
position rotary wafer 
switch in 1,2,3 & 4 pole.
TYPE PT ■
Printed track switch of 
outstanding cost saving 
design.

TYPE PBMS
Pushbutton mains switch 
push on/push off. Ideal 
for T.V. industry, 4A at 
250V, 80A surge.

TYPE KRA —— 
Key operated rotary for 
maximum security.
Typf RA ----------
1 diameter miniature 
rotary, 22 clip, 12 position.

TYPE MR ■
Single pole rotary, PCB 
mounting, 2 or 3 position.

C&K Electronics (Aust.) Pty LimitedS ■ Office 2/6 McFarlane Street Merrylands NSW 2160PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404
COMPONENTS Agents Melb 598 2333/Adel 269 2544/Bris. 36 1277/Perth 458 7111 Obligation free and comprehensive data is 

yours for the asking
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IBM develops 1um
FET technologyNEWS HIGHLIGHTS

Computer to help run pigfarm!
Australian computer manufacturer 

D. D. Webster Electronics Pty Ltd of 
Scoresby, Victoria, recently completed 
its most unusual installation to date. 
The company installed its Computex 
Spectrum-11 Model D computer in the 
farmhouse loungeroom of pig farmer 
Paul Davis!

As well as the computer, the installa
tion includes an ADM3A video ter
minal, a Teletype 43 printer, and an 
RT11 operation system — all for a total 
price of $13,500. Mr Davis, a former 
computer programmer, created the 
software himself, and is now using the 
system to manage the piggery. He says 
that it will save time, eliminate tedious 
bookwork, and provide more accurate 
day-to-day reporting to help him in
crease his profits.

A sample of the sort of information 
and reports it can give include:
• Which pigs are ready for market;
• Which are the superior breeders at 

any given time;
• Where genetic defects occur;

Inmos pilot plant for Colorado
Inmos, the £50 million company set 

up by the Government's National 
Enterprise Board to put Britain into 
mass production of computer chips, 
has moved its United States head
quarters from Dallas, Texas, to 
Colorado Springs. The company's US 
pilot production plant and research 
development centre are also to be es
tablished there.

The American decision follows 
quickly on the decision to establish the 
British research centre in Bristol where 
currently lann Barron, the British 
microprocessor expert, who is co
founder of Inmos with two Americans, 
has begun recruiting staff.

Fixed head VTR
Toshiba Corporation has developed a 

fixed-head video tape recorder featur
ing a cassette with a single reel of 
endless tape. The 100 metre loop of 
tape has 220 tracks across its width, runs 
at 6 metres per second, and gives one 
hour of playing time.

The relative speed between the head 
and the tape is similar to that of the 
currently popular helical-scan VHS and 
Betamax VCRs (which use a slow- 
moving tape and rapidly moving 
heads), permitting the use of similar 
types of heads and tapes.

• When it is time to retire-an animal 
from breeding;

• Feeding schedules and their costs.

Besides a fully comprehensive pig 
management program, the system also 
includes sales and cost analysis, 
production and forecasting, budgetry 
control, standardised accounting and 
least cost rations.

The establishment of the US centre in 
Colorado has surprised some experts 
because it is away from Silicon Valley, 
the world centre of microelectronics in 
California. The reason is presumed to 
be that there will be less competition 
for experienced engineers and space.

Winners of Parameters/EA contest No. 6

An experimental one-micrometre 
technology that can produce silicon 
microcircuits nearly 10 times as dense 
as present ones has been developed by 
researchers at IBM's Thomas J. Watson 
Research Centre in the United States. 
The circuits also switch three to four 
times as fast as earlier circuits of the 
same type, and dissipate one-tenth the 
power.

These experimental computer 
circuits are believed to be the smallest 
silicon logic circuits yet fabricated in 
large arrays. The technology would 
make it possible to put 256,000 memory 
locations, or more than 10,000 logic 
switches, on a chip 4 millimetres 
square!

New satellite 
station at Ceduna

The Australian Overseas 
Telecommunications Commission 
(OTC) has started work on a $10 million 
earth satellite station at Ceduna, South 
Australia. The new station, to be known 
as Ceduna 2, will operate alongside an 
existing station and will operate to a 
second satellite in the Indian Ocean 
region. This will mean that Australia will 
have two direct and separate 
communications links to Europe.

With the exception of the surface 
panels for the antenna dish, the 
antenna will be fabricated in Australia. 
Amplifier equipment is to be supplied 
by E-Systems Corporation, of Dallas, 
Texas, while multiplexing equipment 
will be manufactured by Standard 
Telephones and Cables Pty Ltd.

Pictured at left and above are the 
prizewinners in the Parameters-EA 
Grand Instrument Contest No. 6, be
ing presented with their prizes. At 
left is 1st prize winner Jim Maguire, 
of Concord West, NSW, and above 
2nd prize winner Kit Scally of Ryde 
NSW, both with Peter Thompson of 
Parameters.
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Japan fights back — 
innovation is the key

Faced with declining competitive power due to sharp appreciation of 
the yen, harassed by protectionism in Europe and North America, and 
under pressure from manufacturers in Taiwan, Korea and Hong Kong, 
Japanese companies are responding with an explosion of innovative 
products and sweeping relocation of production.

by GENE GREGORY 
3-9-10 Shimo Ochiai, Shinjuku-ku, Tokyo, 
Japan.

At the Japan Electronics Show this 
year a vast and spectacular array of new 
products provided convincing 
evidence that the Japanese industry in
tends to meet mounting competition 
from other Asian electronics manufac
turers with continuing technological 
leadership. In the limelight were 
promising innovations such as PCM 
(pulse code modulation) adapters 
which convert home video cassette 
recorders into super hifi audio tape 
systems, PCM disc systems with laser 
playback, new metal particle cassette 
tapes which reportedly equal open-reel 
tapes in sound quality, a new genera
tion of metal particle tape decks, flat
screen TV sets, miniaturized hifi com
ponents, and a variety of new 
applications of microprocessors.

These new prima donnas have not 
emerged full blown like Venus rising 
mature from the foam, as in Greek

Matsushita video disc system.

mythology. Nor are the Japanese elec
tronics manufacturers magicians who 
can produce dazzling innovations with 
a snap of the finger. Years of laboratory 
R&D, as well as industrial engineering 
were required, with more time for 
market testing.

Some of these innovations are the in
dustry's answer to a question posed by 
the life cycle of its leading growth 
product in the 1970s, colour television. 
Extensive development programs 
begun early in the decade to find new 
growth products are now yielding a 
steady flow of new products. And, 
given the pace of development in other 
Asian industries, they could not have 
come at a better time.

But new products for export do not 
solve the problem of rising protec
tionism in principal markets. Quan
titative restrictions on imports, arbitrary 
imposition of dumping duties, and ad
ministrative and judicial harassment 
have combined to accelerate the ex
pansion of overseas production, par
ticularly in the United States and 
Europe. Hitachi, Toshiba and Sharp are 
now following in an exodus that began 
after the first yen revaluation when 
Sony and Matsushita established their 
first production facilities in North 
America and the Caribbean. This year, 
however, Japanese makers began in
creasing the volume and the varieties of 
their products manufactured in ad
vanced countries, as well as in those 
developing countries that still have un
fettered access to major industrial 
markets.

Sanyo Electric Co., for example, has 
adopted a comprehensive global 
rationalization plan intended to 
balance domestic operations, exports 
and overseas manufacturing activity. In 
pursuit of this objective, Sanyo is mov
ing production of radios, tape 
recorders, CB radios and small stereos 

to its affiliates in South Korea, Taiwan, 
Hong Kong and Singapore. Colour TV 
production at its Warwick facilities in 
Arkansas is now running smoothly and 
is due for expansion, and stereo 
manufacture has begun at the com
pany's new plant in San Diego, Califor
nia. Meanwhile, in Europe, Sanyo has 
recently formed a joint venture with 
Italian partners to produce a range of 
home entertainment equipment for 
EEC countries, adding to its already 
highly successful operations in Spain.

The group's production abroad in 
the year ending November 30 is es
timated at 220 billion yen ($A956 
million approx), accounting for 27 per
cent of total Sanyo sales. The com
parable ratio for the previous year was 
21 percent. While Matsushita still 
produces more in its 29 overseas 
manufacturing facilities, the share of 
offshore production in Sanyo's total 
output is about twice that of their Kan
sai neighbour.

Just how fast and extensive this shift 
to overseas manufacturing has been is 
best illustrated by colour TV produc
tion in the US, which this financial year 
is expected to overtake total Japanese 
exports of television sets to that market.

By early August last year it had 
already become apparent that Japanese 
colour TV manufacturers would likely 
fail to attain the volume of exports to 
the US fixed by the orderly marketing 
agreement between the Japanese and 
US governments for the year ending 
next June.

Under that agreement, Japanese 
colour TV makers are obliged volun
tarily to restrain their exports to the US 
to a pro rata quota of a total 1,750,000 
sets yearly. In the first year of "volun
tary restraint" that ended last June, 
Japanese exports were exactly on 
target.

But the prospect has worsened since
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the yen exchange rate against the US 
dollar rose to break the 190 yen level at 
the beginning of August. As a result, 
compensatory retail price rises on the 
US market have made Japanese 48cm 
and 30cm colour TVs more expensive 
than their American counterparts, wip
ing out their price competitiveness and, 
accordingly, resulted in a decline of 
sales.

Japanese manufacturers have 
therefore begun totally to shift produc
tion of these standard trade models to 
offshore plants, switching exports to 
larger, more sophisticated models.

Innovations in colour TV by Mat
sushita alone this year have included 
large-screen TV projection systems, in
tegrated circuits which automatically 
control colour saturation, multi
purpose TV sets equipped with two 
screens mounted in the same cabinet, a 
video signal processing device which 
makes it possible to record and 
reproduce both sound and pictures us
ing a standard audio cassette tape 
recorder and a colour TV receiver, a 
new single-beam picture tube with low 
power consumption, and another 
tube — the Quintrix II — which sub
stantially improves image resolution. In 
addition, Matsushita also unveiled the 
world's first pocketable monochrome 
TV with a 6cm liquid crystal display 
screen. The tiny TV unit looks like a 
cigarette case and weighs only 640 
grams.

Similarly, Hitachi, Sanyo and Sharp 
have developed various types of 
electro-luminescent film panels using 
liquid crystals or light-emitting diodes 
which will replace conventional picture 
tubes. These panels, which can be hung 
on the wall like a photograph or pain
ting, inaugurate a new era of flat screen 
TV. Development of a thin colour panel 
is still for the future. But demand for 
black-and-white sets, especially in the

Above: National's VHS video cassette 
recorder. Unit is available in Australia 
and features pushbutton controls, a 
digital clock, and a timer for automatic 
recording and switch-off.

battery-powered pocketsize version, is 
expected to be substantial.

Meanwhile, Japanese colour TV 
makers are fighting a proliferation of 
rearguard legal battles in the US. The 
Ministry of International Trade and In
dustry, along with 10 major Japanese TV 
manufacturers, have decided to appeal 
to the US District Court to overrule the 
US Treasury Department's decision to 
impose $US46 million antidumping 
duties on imports of Japanese colour 
television sets during a two-year period 
up to June 1973.

The duties are being imposed 
retroactively on the basis of the 
Treasury Department's ruling in 1971 
that Japanese-made colour TVs were 
being dumped in the US and the ex
cuse that the Department simply never 
got around to imposing the duties 
earlier. The deadline for the duty pay
ment was set for November 26, 1978, 
but the companies concerned made it 
clear in advance that they had no inten-

Not much bigger 
than a credit card, 
this mini elec
tronic calculator 
from Toshiba 
doubles as a digital 
watch with calen
dar, stop watch 
and alarm. The 
unit is only 3.5mm 
thick.

just released by National 
Panasonic, the Model TR-5010A 
is a portable b&w TV receiver 
with a 13cm screen and an in
built AM/FM radio. It can be 
operated from the mains, a car 
battery, or from its own internal 
batteries.

tion of complying with the Treasury 
Department's order.

MITI and the TV manufacturers claim 
that the method used in assessing the 
duties is contrary to international rules 
and that importers could eventually be 
forced to pay as much as $US400 million 
for the period up to 1977. The matter 
was made worse by a further incidence 
of double jeopardy when the National 
Union Electric (NUE) of the US filed a 
court action for damages amounting to 
$400 million on grounds that dumping 
of Japanese TV sets in the US caused the 
bankruptcy of US TV makers.

Beset with so many troubles abroad, 
Japanese colour television manufac
turers found a source of encourage
ment in the decision of the Govern
ment to start sound multiplex broad
casting on an experimental basis in Oc
tober. The Japan Electronics Industry 
Association expects the demand for 
multiplex adapters will amount to 369.7 
billion yen ($A1.6 billion) in the three
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Microcomputer-based 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.

Available from:
ADELAIDE:
BRISBANE: 
CANBERRA:

MELBOURNE: Silicon Valley
Silicon Valley 51 4080 NEWCASTLE:
Silicon Valley 52 1339 PERTH:
Ortex 82 4994 SYDNEY:

DGE Electronics 
Micro Controls 
Silicon Valley

52 1339
69 1625

325 2444
439 2965

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 0155

Honeywell
MICRO SWITCH

STOP!

AND HAVE A

BO-PEEP
. . . at the fantastic range of top quality carbon and metal film resistors from Dr Bernard Bevsrhlan 

r u d th enJ°yable experience of using them, when you “switch” to Bevschlaa Resistors vm ।

Data and supplies now available from exclusive Australian Agents_

SLIDE-N-DIAL PTY. LTD 
81 Princes Highway, 
St. Peters 2044 
Phone: (02) 519 5030 

(02) 516 3855
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Japanese industry fights back ...
years from fiscal 1979 to 1981, pending 
the development of a new generation 
of multiplex receivers.

This development will provide 
further impetus to Japan's audio equip
ment makers, who seem to have 
entered a new era of stable growth 
following a sharp zigzag in production 
during the past several years. Produc
tion—which showed an annual 
growth rate of 20 percent up until 1974, 
making Japan the world's largest source 
of audio equipment — suffered a 
severe setback in 1975 when total out
put dipped below the previous year. 
Although production again rose sub
stantially in 1976, it lapsed into a 2.4 
percent decline in 1977.

It is generally believed that produc
tion this year will increase by about 6 
percent, continuing to rise at an annual 
rate of between 5 and 10 percent over 
the next several years. Faced with the 
continuing appreciation of the yen and 
import restrictions in some important 
markets abroad, Japanese manufac
turers are not expecting any sharp in
creases in exports. Neither are they ex
pecting any steep rises in domestic de
mand, despite the development of 
smaller system components one-third 
to one-fifth the size of conventional 
counterparts.

The pacesetter for the trend toward 
smaller hifi components has been 
Pioneer Corporation, which recently 
put on the market system components 
one-third the size of conventional un
its. According to Pioneer engineers, 
development of these miniaturized un
its was motivated by the size of 
Japanese houses; but these "mini" 
components are also expected to find 
enthusiastic reception outside Japan.

Parallel with the trend towards 
miniaturization, Japanese manufac
turers are eliminating the need for in
terconnecting cables by equipping 
record players with FM transmitters. A 
complementary FM receiver is fitted to 
the amplifier. Conventional push
button and lever switch actuators are 
also being replaced by electronic touch 
control systems, and several makers 
have introduced MPU-programmable 
cassette decks using microcomputers 
capable of automatically selecting up to 
20 tracks by remote control.

In a yet more extensive use of 
microcomputers, Hitachi has in
troduced a "control centre" — an AM- 
FM tuner with an in-built preamplifier 
and a microprocessor to control both a 
cassette deck and a record player. An 
infra-red remote control device 
enables the user to control all functions 
from his armchair!

It's only a matter of time, too, until 
digital techniques usher in 
stereophonic systems that use lasers to 
play back plastic discs encoded with 
pulse-code-modulated (PCM) audio 
signals. Manufacturers have just begun 
discussions to come up with the unified 
standards necessary before PCM can 
become a practical alternative. Mit
subishi, Teac and Tokyo Denka are 
jointly developing a semiconductor 
laser pick-up device which is expected 
to considerably reduce the cost of op
tical video disc systems, and which will 
make possible the combination of 
video playback and ultra-hifi audio 
reproduction in a single system.

Sanyo Electric Co. has already shown 
a PCM adapter for video cassette 
recorders that can be used for VHS, 
Beta or industrial video systems, con-

Side-by-side comparison of two 
remarkable TV displays from Mat
sushita. Pocket-size TV receiver at left 
employs a flat LCD screen, while por
table colour receiver at right features a 
single beam TV tube with no shadow 
mask.

verting them directly into super hifi 
audio systems.

With this development, the VCR for 
home use is expected to fulfill its an
ticipated role as the successor to colour 
TV as the product leader of Japan's con
sumer electronics industry.

At present, Japanese firms produce 
most of the world's VCRs. With 
domestic demand estimated at 500,000 
units and the US market at 700,000 sets 
in 1978, the inauguration of exports to 
the European market in 1978 boosted 
production to 1,400,000 sets — or dou
ble the output of 1977. In 1979 and 1980, 
the industry expects to produce 2,250,- 
000 and 3,300,000 sets respectively, 
which would mean a growth rate 
between 45 and 47 percent. The ratio of 
exports to total proeuction, which was 
52.6 percent in 1977, is expected to rise 
gradually to 58.1 percent in 1979 and 60 
percent in 1980.

By 1980, it is expected that unit 
production costs will drop to about 
150,000 yen ($A650) which will bring 
the VCR within reach of 41 percent of 
Japanese consumers, leaving another 
34 percent of the market to be tapped if 
prices can be lowered to 100,000 yen 
($A430).

The outlook for calculator, electronic 
wristwatch and CB radio demand is not 
nearly so brilliant, however.

Retail prices for quartz watches have 
dropped drastically since the beginning

Left: the SM-3700 is the latest addition 
to the Toshiba range of 3-in-one stereo 
music centres and features pushbutton 
FM tuning, a belt-driven turntable, a 
Dolby cassette deck, 4 band tuner, and 
a 20W RMS per channel amplifier.
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Japanese industry fights back ...

JVC JR-S600 stereo receiver with in-built graphic equaliser.

Teac A-107 stereo cassette deck. An impressive performer, it 
features Dolby noise reduction, memory rewind, and 
automatic cut-out for all functions.

From Aiwa comes the TPR-950, a portable stereo cassette 
recorder loaded with features and incorporating a multi
band radio. Power output is quoted at 5W per channel.

of 1978, with some new models placed 
on the market recently at retail prices 
below 10,000 yen ($A43), raising the 
curtain on a new era of severe price 
competition. At the same time, watch 
manufacturers have moved voluntarily 
to curb their exports this year in view of 
mounting moves to restrain the 
nation's overall exports.

Watch exports have been rising 
sharply since 1975, reaching 28.5 million 
pieces last year — a phenomenal 45 
percent increase over the year before. 
The watch industry initially expected 
about a 15 percent gain in 1978, despite 
the yen appreciation and a sales offen
sive by Swiss makers now massively 
entering the quartz watch market. But 
they have since revised their estimates 
downward as major makers, such as 
Seiko and Citizen, have moved to curb 
their exports this year in line with the 
request of MITI (Ministry of Inter
national Trade and Industry). Both 
Seiko and Citizen will in turn boost 
production abroad, supplying 
movements from Japan.

Seiko has already launched quartz 
wristwatch production in Singapore, 
and is supplying several European 
makers with movements for production 
of quartz watches under their own 
brand name. Citizen has in the mean
time begun quartz watch production at 
its Hong Kong factory, doubling 
production in the Colony, and will 
build a new factory in the Republic of 
Korea.

After a bitter experience in 1977, 
makers of electronic calculators saw the 
market turn for the better this year. Ef
forts to produce calculators of higher 
value, added with complex functions

and ultra-thin design, succeeded in 
boosting demand in Japan and abroad 
for replacement and additional 
machines.

As in the colour TV and audio fields, 
innovation in calculator design and 
production the past two years has been 
an impressive demonstration of the in
dustry's ability to extend the life cycle 
of products once the market has 
become saturated. Competition in in
novation has replaced price competi
tion, with favorable results for both 
sales and profitability.

Production of the new generation of 
calculators — broadly classified into 
thin and complex types — has been 
possible as a result of advances in 
power-saving LSI technology and the 
development of FEM liquid crystals. Im
provements have also been made in 
small silver oxide batteries and new 
lithium batteries are being used in 
some machines. As most calculators are 
now equipped with CMOS large-scale 
integrated circuits and liquid crystal 
displays, power consumption has been 
reduced, enabling the manufacture of 
thinner and smaller calculators.

At the same time, Sharp Corporation 
has developed a unique automation 
system for producing substrates and 
other inner parts of electronic 
calculators with only 5 percent of the 
labour required by previous produc
tion processes. The first production us
ing this system went on stream at the 
beginning of 1978 at the company's 
Nara plant to produce 200,000 
calculators monthly. Sharp's monthly 
calculator production capacity of 1.5 
million was expanded to 1.9 million last 
July when a second line using the new 

production method was added to the 
Nara facfory.

But there is a limit to global demand, 
and with worldwide output of 
calculators ranging between 70 and 80 
million units annually, prospects for 
future growth of the Japanese industry 
in this area are limited. At present, the 
Japan Business Machine Makers 
Association does not expect either 
production or exports to rise above 
their 1976 record highs before 1980. But 
given the volatility of this market and 
the rapid changes in technology it is 
hazardous to make predictions beyond 
the relatively short-term.

If the outlook for calculator produc
tion is uncertain, prospects for CB radio 
are downright dismal. Both production 
and exports of CB radios, which held 
stage centre as one of Japan's star ex
ports only two years ago, have con
tinued their sharp decline. A survey of 
30 principal CB radio makers earlier this 
year indicated that one-third of the 
firms had suspended production en
tirely, while other makers had slashed 
output by as much as 70 to 90 percent 
of record levels in 1976.

Those manufacturers that could do 
so have shifted production to other 
lines, such as car radios and stereo 
equipment. But for many makers ex
clusively producing CB radios, that op
tion was not available. Most of these 
have resorted to drastic retrenchment 
and sale of fixed assets to cope with the 
situation. However, since an early 
recovery in demand for CB radios can
not be anticipated for quite some time 
to come and the staying power of these 
specialized firms is limited, they are ex
pected to disappear from the scene.
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NEW EDITION

OF
FUNDAMENTALS

SOLID STATE

ONLY 
$3.50 
+ 60c 
P&P

Fundamentals of Solid State has been 
reprinted, revised and enlarged showing 
how popular it has been. It provides a 
wealth of information on semiconductor 
theory and operation, delving much 
deeper than very elementary works but 
without the maths and abstract theory 
which make many of the more specialised 
texts very heavy going. It begins with 
atomic theory, diode types, unijunction, 
field effect and bipolar transistors, thryistor 
devices, device fabrication and microcir
cuits. A glossary of terms and an index 
complete the book. Fundamentals of Solid 
State has also been widely adopted in 
colleges as recommended reading — but 
it’s not just for the student, it’s for anyone 
who wants to know just a little bit more 
about the operation of semiconductor 
devices.

Available from:
“Electronics Australia”, 57 Regent St, Sydney. 
PRICE $3.50 OR by mail order from “Electronics 
Australia”, PO Box 163, Beaconsfield 2014. PRICE 
$4.10.

ADAPTABOX
A CASE FOR 
SOMETHING BETTER!
INSTRUMENT CASES BY

rir— ADAPTIVE
I 1mm ELECTRONICS P/L

A RANGE OF CABINETS TO 
GIVE A PROFESSIONAL AP
PEARANCE TO THAT SPECIAL 
PIECE OF EQUIPMENT YOU 
ARE BUILDINGI
The standard cabinet is supplied 
in kit form and consists of:
(a) Satin anodised 1.6mm 

aluminium front and back 
panel, with surfaces suitable 
for screen printing, etc.

(b) Top and bottom panels of 
hard wearing black 
"MARVIPLATE" with a 1.0mm 
steel base.

(c) Side panels of satin anodised 
3.0mm aluminium (m series) 
and 13mm timber (w series).

(d) Four specially designed 
aluminium extrusions are 
used to hold the top, bottom, 
front and back panels in posi- 
tion. Provision is also 
available on the extrusion for 
mounting a metal chassis, 
circuit boards or edge con
nectors.

(e) Eight screws . . . four 
through each end plate to 
complete the assembly.

Options available are:
(1) The front and rear panels can be replaced with 3.0mm satin 

anodised aluminium.
(2) The bottom panel can be replaced with 3.0mm satin anodised 

(3) ‘side panels can be of the rack mounting type, and with this option 

handles are elso provided.
Cases are suitable for mounting PCBs, Trans
formers, etc.
There are 13 Standard sizes of metal case ranging 
from 89 x 178 x 178 mm ($16.34) to 267 x 483 x 
280 mm ($60.97).
Special sizes available for quantities of 10 or 
more.

For further details and prices contact our distributors:

Ellistronics, 289 LaTrobe Street, Melbourne 3000 
(Tel. 602-3282)

Stewart Electronics, 33 Sunhill Road, Mt Waverley, 
Victoria, 3149 (Tel. 277-0622)

Applied Technology P/L, 1A Pattison Avenue, 
Waitara, N.S.W.

(Tel. (02) 487-2711)
Interstate outlets required 

or contact

f|f— ADAPTIVE
I I electronics P/L
77 BEACH ROAD, SANDRINGHAM, VICTORIA, 

AUSTRALIA 3191 
TELEPHONE (03) 598-4422

TELEX: 35666 _________
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Albert Einstein: a 
centenary tribute

March 14 this year marked the centenary of the birth of Albert Einstein 
the scientist who formulated the theory of nuclear energy and the laws 
of relativity. This article Is a tribute to that centenary

by ELMAR LAISK, M.Sc.
Visiting Fellow in Physics at Macquarie 
University.

It is a remarkable coincidence that 
the two scientists who did so much to 
formulate the theories of nuclear 
energy were both born, within a week, 
one hundred years ago.

Albert Einstein, the founder of the 
Theory of Relativity and the father of 
nuclear energy was born on March 14, 
1879 in Ulm; Otto Hahn, the discoverer 
of nuclear fission, on March 8, 1879 in 
Frankfurt-Main, Germany. Their birth 
places were not far apart, but they were 
only destined to meet when both were 
celebrities in their respective fields — 
relativity and nuclear chemistry.

It is also notable that Einstein's birth 

and James Clerk Maxwell's death con
cur in 1879. Einstein's theories made 
much use of Maxwell's theory of elec
tromagnetism. The only other similar 
coincidence between giants of science 
occurred in 1642 when Galileo died and 
Newton, his supreme scientific 
successor, was born.

Numerous universities and learned 
societies all over the world com
memorated Einstein's 1OOth birthday 
this March. In particular, ceremonials 
took place in the USA, his adopted 
country; in Switzerland, the birthplace 
of Special Relativity; in Israel, his 
national country; and in India, where 
another famous scientist, S.N. Bose 
contributed in a way to the theory of 
relativity.
Einstein’s life — a summary

Albert Einstein's early years were 
spent in Munich, Germany, the family 

having moved there soon after his birth 
in 1879. At first, Albert appeared retard
ed and withdrawn, avoided physical ex
ercise, and did not mix readily with 
other children. He seemed to 
daydream a lot.

His mother loved music, Beethoven 
in particular, and arranged violin 
lessons for the six year old Albert. At 
first he did not like violin; but as his 
skills improved so did his enthusiasm 
and he especially enjoyed playing 
Mozart sonatas. The violin gave him 
many blessed moments of relaxation 
throughout his later life.

Although the Einstein family was 
Jewish, young Albert entered a 
neigh bourhood Catholic primary 
school and thereafter a nearby high 
school. He disliked most of the subjects 
because of rote learning, except 
mathematics and physics. His interest in 
these was promoted by his uncle, an 

BELOW: A photograph of Einstein, 
taken around the time of the formula
tion of the Theory of Special Relativity.

BELOW. A symbolic display at Macquarie University to commemorate Einstein's 
por(traits of, Sr^t scientists serve as milestones leading from 

t e early Greek era of Aristotle, Euclid and Archimedes to the mighty trio of 
^nd Eln^m. The crystal structure and the sky globe signify the 

impact of Einstein s theories in nuclear physics. °
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engineer, and by a young relative who 
studied medicine and fed science- 
hungry Albert with books on 
mathematics and physics. His first 
memorable experimental gadget was a 
simple magnetic compass whose 
behaviour intrigued him for years.

When his father's business failed in 
Munich, the family resettled in Milan. 
Only Albert stayed behind to complete 
his high school education. But he badly 
failed in exams.

Although a high school drop-out he 
firmly decided to study physics at the 
famous Swiss Federal Polytechnic, the 
ETH in Zurich. Once again he failed the 
entrance examinations. But his 
mathematical papers were so brilliant 
that the Director of ETH personally en
couraged him to complete an entrance 
course in Zurich. This time he was 
successful and was admitted to the 
university.

Once in university he again pre
ferred to read books on physics in
stead ot attending lectures and prac
ticáis. Professor Pernet who was in 
charge of practical physics commented 
"Why don't you study law or medicine 
rather than physics?"; and Professor 
Weber:".. .but you have one fault: one 
can't tell you anything". Some of the 
exams he passed only with the help of 
lecture notes by his good friend Marcel 
Grossmann, a talented mathematician 
who later was helpful in discussing the 
mathematical formulation of the theory 
of relativity.

After graduation in 1900 he could not 
find a professional job. Grossmann's 
father recommended him to the Swiss 
Patent Office where he became a Pa
tent Examiner in 1902. But whenever 
possible, and in all his spare time, he 
tried to solve the enigmatic problems 
of contemporary physics — the con
stancy of the speed of light, the 
Fitzgerald contraction, Lorentz mass 
enlargement and Poincare's arguments 
against absolute time and space; also 
Mach's views about their in
terdependence.

Then suddenly in 1905 at the age of 
26, dissociated from any university, he 
published five "breakthrough" papers 
in rapid succession. The most important 
one, termed the Theory of Special 
Relativity, comprehensively and 
logically explained the length contrac- • 
tion, mass increase and time dilation in 
fast moving systems, and later the mass
energy equivalence.

It took a few years for the importance 
of the Theory of Special Relativity to be 
fully recognised. Then in 1909 he was 
offered professorships in Prague and 
Zurich, and in 1913 became Director at 
the famous Kaiser Wilhelm Institute in 
Berlin on the recommendation of two 
eminent physicists, Planck and von 
Laue.

The Theory of Special Relativity deals
only with uniformly moving bodies. In
1915 Einstein published his Theory of
General Relativity, involving
accelerated motion in curved space

The laws of relativity ...

(1) The laws of mechanics are 
not affected by a uniform rec
tilinear motion of the system of co- 
ordinates to which they are 
referred. One cannot find the ab
solute velocity of such a system 
from observations within, but only 
relative to another system. 
Einstein’s theory postulates that 
the observed value of the velocity 
of light is constant, and is indepen
dent of the motion of the observer.

(2) Mass, length, time and 
energy are not absolute and 
independent quantities as 
assumed by Newton, but depend 
on each other and upon relative 
motion according to Einstein. 
Newton’s laws of classical 
mechanics operate in space with 
three dimensions, but the 
relativistic laws — because of their 
velocity-dependence — always 
involve time. Hence the relativistic 
laws operate in space-time with 
four dimensions.

However, the relativistic effects 
on mass, length and time are never 
noticed in our everyday activities. 
They become significant only at 
“relativistic” speeds exceeding 
100,000km/sec; ie 1/3 the speed of 
light. Such relativistic speeds can 
only be found in atomic physics 
and astronomy.

(3) In a relativistically fast
moving system, time slows down 
when observed from a stationary 
system. A twin making a trip on a 
fast spaceship to a distant star will 
return to Earth younger than his 
twin brother, the difference in age 
depending on the speed of travel, 
the time taken, and the accelera
tion involved in turning and lan
ding.

(4) All lengths in a fast moving 
system will contract in the direction 
of the movement, while all masses

caused by massive bodies; and gravita
tion as an effect of space curvature.

In 1933, at the beginning of Hitler 
era, he was on a lecture tour in the USA 
and decided to stay. He accepted the 
directorship of the School of 
Mathematics and Physics at the 
Institute of Advanced Studies in 
Princeton, where he died on April 18, 
1955.

Einstein was showered with 
numerous academic and civil honours 
during his life, among them the Nobel 
Prize in 1921 for his work on the 
photoelectric effect. He was invited to 
lecture in England, the USA, Japan, 
Spain and many other countries. On 

will increase — approaching infini
ty at the speed of light. Hence the 
speed of light is the speed limit for 
all physical bodies.

(5) Mass is a concentrated form 
of energy, related by the equation 
E = me2, where m is the mass and c 
is the speed of light in vacuum (3 x 
10am/s). If completely converted 
into electrical energy, one litre of 
water would yield 25,000 million 
kWh, worth around $375 million at 
existing rates.

Since the discovery of nuclear 
fission in 1938, only a small frac
tion of the mass of uranium and 
plutonium nuclei can be 
economically converted into 
energy. Conversely, energy can be 
converted into mass; eg. the 
production of electrons from 
energetic gamma rays.

(6) Any mass curves space 
around it, the curvature depending 
on the amount of mass. Gravitation 
is the effect of space curvature. 
The curved space around a mass 
forms a spatial sink into which 
another mass will fall as if pulled by 
gravitation. The curvature of space 
around the Sun manifests itself, for 
example, in bending the light rays 
passing the rim of the Sun. Such 
bending has been verified during 
many eclipses.

(7) The curvature of the space of 
the whole universe depends on the 
amount and density of the matter 
in it. This determines whether the 
vast universe we live in is (a) closed 
and steady, or (b) periodically ex
panding and contracting, or (c) ex
panding infinitely.

The curvature of the space 
around an extremely dense and 
massive star may locally close the 
space around it, forming a “black 
hole” from which nothing, not even 
light, can escape.

tours he discussed science and politics 
with Lloyd George, Churchill, 
Roosevelt, Truman, and many other top 
statesmen. He knew every top scientist 
of his era: Lorentz, Bohr, Planck, von 
Laue, Rutherford, Dirac, Minkovski, 
Hahn, Oppenheimer, Millikan, de 
Broglie, Curie, Yukawa, Schrodinger, 
Heisenberg, Fermi, Szilard, and others.

Philosophically, Einstein had a few 
ups and downs. One mistake was his 
firm belief in causality: every event in 
nature could be explained by its 
antecedent conditions. The arrival of 
Quantum Physics with Heinsenberg's 
Uncertainty Principle blew that 
theory. ®
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Satellite ground stations usually mean big money and modern 
equipment. Sydney’s Macquarie University built their station on a 
shoestring budget, yet the results are flashed onto hundreds of 
thousands of TV screens in Sydney every night.

by GREG SWAIN

"I'm an electronics engineer — from 
the valve days," says Les Wilson with a 
grin. He was being modest; too modest 
for a man who has spent the last three 
or four years constructing a ground sta
tion to receive pictures from a weather 
satellite high over the equator to the 
north of West Irian — and earned 
himself an M.Sc. degree into the 
bargain!

That satellite is the Japanese 
Geostationary Meteorological Satellite 
GMS-1, launched into space by the 
United States in July 1977 for the Japan 
Meteorological Agency. From its 140°E 
35,800km equatorial perch, onboard 
sensors monitor weather conditions 
over an area extending east from the 
Indian sub-continent to the mid

BELOW: An unlikely assortment of gear makes up the signal processing 
equipment. The tape recorder provides back-up against camera malfunction.

Pacific, and south from Sakhalin to 
Tasmania. This area includes the whole 
of the Australian continent and New 
Zealand, the South-East Asian coun
tries, Indochina, China, Japan, and 
large areas of the Soviet Union.

Les Wilson really doesn't have 
anything to be modest about. Thanks 
largely to his efforts over the last four 
years, television viewers in Sydney and 
regional NSW centres now see weather 
satellite photographs of the Australian 
continent as part of the daily weather 
report. Accurate weather forecasting is 
an important facet of modern life, and 
the use of satellite imagery makes the 
job that much easier.

"We now supply several Sydney 
commercial television stations with 
weather satellite photographs on a dai
ly basis", Les told me when I visited his 
Macquarie University office in early 
January. As for the project itself, it all 

started out of a joint interest he shared 
in satellite tracking with the late 
Associate Professor R. E. Mackinson, of 
the University's School of Mathematics 
and Physics.

Les suggested that we go and take a 
look at the "dish". We left his office 
and walked through the drab concrete 
hallways of Macquarie University 
where he now works as a Professional 
Officer. A few more personal details 
began to emerge. From 1949 to 1964, he 
worked for the CSIRO, during which 
time he was involved in tracking some 
of the very first Russian and American 
satellites. During this period, from 1958 
to 1964, he was seconded to the School 
of Electrical Engineering at Sydney 
University, and from 1964 to 1967 was 
employed by the University of New 
England in the Physics Department as a 
Laboratory Manager.

Within a few minutes we were stan
ding on the third floor gallery of the 
science building, looking down at the 
big 5-metre parabolic dish antenna. 
Constructed of a relatively open 
aluminium mesh, the dish provides a 
calculated 36dB of gain for the 
1.691GHz S-band satellite 
transmissions. It sits atop a steel frame 
tower, peering directly towards the dis
tant satellite at a fixed 49° elevation and 
a bearing of 19°W.

Provision is made for +5° adjust
ment to each axis to take into account 
any future satellite drift, and to allow 
the antenna to find the satellite in the 
first place!

The feed system consists of a tuned 
circular waveguide horn, mounted on 
support struts some two metres out 
from the centre of the reflector. A 'A- 
wave monopole probe inside the 
waveguide provides the waveguide to 
coaxial cable signal transition, and the 
signal output feeds directly to a solid 
state S-band preamplifier attached to 
the top of the waveguide. From there,
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ABOVE & RIGHT: Two views of the 5- 
metre parabolic dish antenna.

the signal is fed via a 40-metre length of 
coaxial cable to a small laboratory 
where it feeds into a transistor mixer 
circuit.

The antenna is certainly an im
pressive sight as it stares north towards 
the satellite over the greened 
landscape that surrounds the Universi
ty. It was build in the University's own 
mechanical and electronics workshops, 
with results that would do justice to a 
professional construction company!

Even more impressive is the signal 
processing equipment — impressive 
not so much for its complexity or 
appearance, but for the fact that Les has 
been able to string it all together to 
make it work. Much of the equipment 
he designed and built himself, 
supplementing this with commercial 
gear and with equipment made ob
solete at the conclusion of the 
American Apollo Moon landing 
program.

"We were able to buy equipment 
from Woomera and Auroral Valley at 
bargain prices," Les told me. "It's dated 
now, of course. Most of it was made in 
the mid-1960s, but because it was used 
for the Apollo program it's all high- 
quality gear."

The result of all this is a most 
unlikely looking collection of equip
ment, some old, some new, some using 
valves and some using modern solid 
state components. Nobody could ac
cuse Les Wilson of lack of initiative!

A Hewlett-Packard type 540B transfer 
oscillator serves as the local oscillator 
for the system. This unit, tuned to a 
frequency of 194.1875MHz, provides an 
output signal of approximately 2V 
which is fed to a step-recovery diode 
frequency multiplier. The multiplier is 
in turn coupled to a simple cylindrical 
14-wave cavity resonator tuned to the 
8th harmonic (1553.5MHz), which 
forms the final mixing signal. Its output 
is fed to the mixer to heterodyne with

clock switch system, while actual 
switch-on for recording could be in
itiated by the receiver DC carrier level 
activating a sensor.

It's really quite an experience to be 
present when pictures start to come 
through from the satellite.Transmissions 
take place every 3 hours, commencing 
with a 3-second start tone and followed 
by 5 seconds of line phasing pulses, a 
16-step grey scale calibration signal, 
and time and date alphanumeric infor
mation. A 450Hz finish tone is used to 
indicate the end of a transmitted pic
ture frame.

This information, together with the 
video picture data, amplitude 
modulates a 2.4kHz sub-carrier which, 
in turn, frequency modulates the 
radiated carrier (1.691GHz). It's the job 
of the video processor to sort and 
process the information contained in 
the satellite signal so that a 
recognisable picture can be built up on 
a line-by-line basis on the face of the 
CRT.

In all, the satellite sends seven pic
tures during each transmission session,
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the 1.691GHz signal from the satellite.
Output from the multiplier is ap

proximately 1mW, sufficient to drive 
the mixer and subsequent IF pre
amplifier. The resultant IF signal on 
137.5MHz then passes to an IF receiver, 
and the output either recorded on tape 
or directed to a video processor circuit 
for ultimate display on a CRT. A 
Tektronix C27 oscilloscope camera 
equipped with a Polaroid film-pack is 
used to obtain the required 
photographic print and negative.

The IF receiver is one which Les first 
used when he was tracking the earlier 
NOAA weather satellites on VHF. Sur
prisingly it uses valves and, according to 
Les, originally served time as an aircraft 
VHF communcations receiver. "I just 
re-wired it and broadened the IF 
response to suit the GMS 
transmissions", he says.

Thus far, Les has not attempted to 
convert the station to fully automatic 
operation. That's something he has yet 
to get around to, although "it shouldn't 
be too difficult". Power for the tape 
recorder could be provided by a time



Satellite station from surplus gear

The microwave mixing assembly. Three cavity resonators perform bandpass 
filtering on the 1.691GHz input signal, which is then mixed with the 8th harnomic 
of the local oscillator. Output IF is 137.5MHz.

each frame taking some 31/2 minutes to 
transmit. The edges of these frames are 
overlapped, so that an effective whole 
Earth disc (as viewed from the satellite) 
can be assembled by forming a mosaic. 
A single picture frame showing the 
whole Earth disc is also transmitted by 
the satellite, but as this uses different 
transmission standards the signal can
not be processed with the existing 
equipment.

Les Wilson is quick to point out that 
the picture information is not obtained 
by a conventional "TV" camera. 
Instead, data in both the visible and 
infra-red parts of the spectrum is ob
tained by a device called a scanning 
radiometer. This device forms an image 
by using an optical system and a con
tinuously rotating sensor.

The sensor scans space and the earth 
below the satellite one line at a time 
and at a rate of 240rpm. Radiation 
collected by the sensor provides the 
video signal information to amplitude 
modulate the subcarrier.

Information from the satellite is first 
transmitted to a monitoring station in 

Japan before being re-transmitted 
through the satellite for dissemination 
to other users. "The coastal outlines 
and the longitude and latitude lines 
have to be inserted by a computer at 
the control station", Les Wilson ex
plains. The computer automatically 
darkens the colour of the line it is inser
ting should the background reach a 
certain white level."

But in spite of Les' obvious 
enthusiasm for the project, one soon 
gets the impression that his real interest 
was with the now defunct NOAA polar 
orbiting satellites. These were the 
satellites that he first received pictures 
from; these are the ones that he keeps 
coming back to in conversation.

Of course, tracking the NOAA 
satellites was a whole new ballgame.

For starters, the NOAA satellites were 
not geostationary. Instead, they were 
launched in "sun-synchronous" polar 
orbits, at heights of around 1500km. As 
a result, receiving pictures from these 
satellites on a regular basis necessitated 
the use of automatic tracking equip
ment. A sun-synchronous orbit is one

Program control unit (top) is rack 
mounted with NOAA satellite receiving 
and tracking equipment.

in which the spacecraft passes within 
range of a fixed point on the Earth's 
surface at approximately the same time 
every day.

The NOAA satellites also differed 
from GMS-1 in that they transmitted 
pictures on VHF (around 137MHz) in
stead of UHF, so the receiving equip
ment used was quite different. Other 
differences included variations in sen
sor scan rate — 48rpm vs. 240rpm — 
and variations in carrier frequency 
deviation and RF bandwidth. But like

Weather satellite 
photograph of 
Australian continent 
transmitted by GMS-1. 
Picture is made up of 
two separate frames; 
dark areas represent 
warm regions, 
white areas represent 
cold regions.
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GMS-1, the video signal from the scan
ning radiometer was used to amplitude 
modulate a 2.4kHz subcarrier, which 
then frequency modulated the radiated 
carrier.

The biggest challenge with the 
NOAA satellites was the design and 
construction of an aerial system that 
would automatically track the satellite 
as it passed overhead. The aerial proper 
consists of a crossed Yagi having seven 
elements, each element 11/2 
wavelengths long, coupled to a two- 
axis mechanical drive mechanism 
powered by electric motors. An 
"automatic program unit" and a signal 
sensing unit were used to initiate aerial 
tracking of an orbital pass whenever 
the satellite signal was detected at the 
horizon.

Automatic tracking by the aerial was 
achieved by connecting up the drive 
motors so that they followed instruc
tions from the program control unit. 
These instructions took the form of 
voltage increments which were fed to 
the non-inverting input of a differential 
amplifier in the aerial tracking drive 
sensor. A potentiometer, mounted 
concentrically with the tracking axis 
shaft, was used to sense the position of 
the aerial and apply an appropriate 
signal to the inverting input of the 
differential amplifier.

Two transistor switches were con
nected to the output of the differential 
amplifier and, depending on whether 
the output went positive or negative, 
activated one of two relays to drive the 
tacking motor either forwards or 
backwards. The aerial continued mov
ing until the signal from the moving 
arm of the potentiometer at the inver
ting input equalled the signal at the 
non-inverting input.

Some rather unusual improvisions 
were made in the construction of the 
VHF aerial. Part of the gearbox, for ex
ample, was taken from a washing 
machine agitator! As for the program 
control unit, Les built that himself. It 
is a mixture of cams, relays, switches 
and electronic circuitry. A 24-hour 
clock provided basic timing informa
tion for automatic system turn-on and 
tape recording.

Les no longer receives pictures from 
the NOAA satellites, the last of which 
was NOAA-5. "They've had it now", he 
explains. "We lost the signal some time 
back".

The gear built for the NOAA satellites 
hasn't been dismantled, however. Plans 
for a new series of polar orbiting 
satellites to replace the NOAA series 
are well underway and, in fact, the first 
satellite has been launched. Les has 
already been able to track and record 
data from this satellite.

For the present though, GMS-1
remains the centre of attention. After
all, that's where the pictures are com
ing from and will hopefully continue to
come from for some time. As a system,
it's proving invaluable for monitoring
weather patterns. ®
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ZAPP!! ZAPP'!
______ ZIPPY 80X TIME

\ • Very tough • Moulded corner posts take self
tappers • Complete with covers • 4 different

24 HOUR CLOCK MODULE
J* ' A H-2761 $2.50

196x113x60mm

SPRAYS FOR ALL!!

igH
$6

• Dick Smith FREON • The complete cleaner
• Degreaser • Moisture removing * Use on 
most cleaning jobs e g jewellery, cameras, 
electronic circuits etc

N-1051 $3«00

Very versatile

$17.50 <L :

See EA September 1976

$583

WAS $13.50

tool 
T-5665

H 2586 12 unit 

$11.95 
H 2588 16 unit

Radial fan design dissipates 
Ideal for projects • Available

75mm H-3422 $3.00
225mm H-3426 $8.50

RIVETS: 3mm dia.. 3mm grip T-5670 $2.10 
3mm dia . 6 5mm grip T-5680 S2.30

4 hardened heads • Quality

T-4670

Both inch and metric sizes 

Quality drop forged steel
All you need for car repairs etc

H-2752 $3.75 
130x68x41 mm

H 2763 $1.95 
83x54x28mm

H-2755 $1.50
SUPER VALUE 

BARGAINS

• Dick Smith ACRYLIC spray
• Ideal for protecting front 
panels, lettering, chrome, etc 
• Gives weatherproof finish, 
use it on outside TV antenna 
terminals for example

N-1011 $2.25

Cat X-1048

BUILD YOUR 
OWN CLOCK

Transformer to suit 
M 2822 $4 25 
Push button switch 
S-1102 35cea 
Toggle switch 
S-1173 $1 20
P&P all items $1 00

BUILT-IN RED FILTER 
MM5386 24 HOUR MULTI
FUNCTION CHIP 
COMPLETE WITH DATA 
SHEET
REQUIRES ONLY 6 FUNCTION 
SWITCHES FOR ITEMS LIKE 
ALARM DISPLAY. SECONDS 
DISPLAY. RADIO OUTPUT etc

DIRECT 
IMPORT . /

YES! We do stock the normal AC items that every 
home needs.

3 Pin Plug P-5400 55C
3 Pin Side Entry Plug P-5402 60c
3 Pin Plug Piggy Back P-5405 95c
3 Pin Line Socket P-5410 S1 15
3 Pin Surface Socket P-5415 80C
Plastic Child Proof Plug P-5420 30C
3 Pin Suppressor Plug P 5425 $3.40
Double Adapter P-5440 $1 10
Socket Line Type P-5510 70c
Inline 240V Switch P-5515 $1 85 i
Wall Board Clip P-5530 30C ’
Double Outlet & TV Socket P-5540 $6 50
Outlet With Safety Shutter P-5550 S2 40
Double Outlet P-5560 $4 40
Architrave Switch P-5570 $1 20
Delay Switch P-5580 $5 40

Extension Cord 3 Metres P-5590 $2 85
10 Metre Cord Extension Reeler P-5600 $12 00
Powerpack - 4 Power Outlets P-5610 $16 50

POP RIVETER

12 6 16 
ora wer 
CABINET

RESISTOR 
AND 

CAPACITOR 
PACKS

TV STUNT 
CYCLE GAME

KIT
Superb value
Superb fun • 

Easy to build • 
Every TV should 
have one!!

SAVE
K 3474 $3.00

RACK 
MOUNTING 
80X T0P VALUE 
• Fits standard 19 rack • Comes as a flat pack 
ready to assemble • Heavy guage chassis • Front 
panel has heavy chromed handles • Professional 
quality • Has hundreds of uses H-2480

DESIGN 
BUE AD
DO ARD

HEADPHONE 
MIC BOOM 
SET
• Ideal for mobile 
use • CB ers 
should use this • 
Use with virtually 
any transceiver • 
All cable & speaker 
plug but no mic 
plug supplied 
C-1120

R 7010

ONLY 
$5.90

300 Resistors • 60 values • % watt • 5% 
tolerance • LESS THAN 2C EACH • Stock up your 
depleted resistors today!

• Design breadboard
1 spacings • size of 

board 80x127mm • ideal 
for project designers • 
accepts 8. 14 16. 24. 28, 
36. and 40 pin DIL • over 
500 holes • in-built bu 
bars

£190
• H 5606

FANTASTIC

ONLY $6.50
R 7030

55 Quality Electrolytics • Single ended • Cont
ains most used values • SAVE $10 00 (approx ) on 
normal 1 off purchase price • Top value

ONLY $6.50
R-7040

60 Greencaps • 100V • 10% tolerance 
weird values - all useable

ONLY $4.50
R 7050

60 Ceramic Disc Capacitors • None less than 
50VW many at 630VW • Common values

SOCKET SET
$16.50

T 1710 $19.5

NIBBLING TOOL 
• Cut any shape opening 
Steel up to 0 6mm thick 
Light alloy 1.5mm thick 
Curved or straight lines

T 4940 S lie50

• Economical • Stack
able • Compact • Clear
view drawers • 12 & 16 
drawer units measure 
overall 300(W)x180(H)x 
140(D)mm

$13*50 STACKABLE
HIGH EFFICIENCY 
HEATSINK
• Thick base 
masses of heat 
in two Lengths

VIBROSCOPE
• Etches into metal •
Operates on 2.5 to 6.3V 
AC or DC • No skill 
required • Use it like a 
pencil

LOGIC TRAINER SPECIAL
This superb Logic Trainer Kit is now available in 
short form (i e without case) at a very special 
price All you have to do is provide your own box 
and we will provide you with a fantastic saving
100 Kits Only! k 3010

OFF 
NOWONLYMrA

NOW OPEN

ONLY $4.75
R-7060

50 Tag Tantalums • High Grade • Varied voltage 
values • Common capacitances in a small package

Ideal for many projects

MAIL ORDER 
Order Value 
$5 $9 99 
S10 $24 99 
S25 S49.99 
S50 $99 99 
$100 or more

P&P 
p&p 
$1 00 
$2 00
S3 00 
$4 00 
$4 50

HEAT AT!
YOUR 1

FINGERTIPS
• Temperature controlled 
Complete system with bench 
transformer/stand in modem 
design • Wiping station for 
tips • Change iron temperature 
by using different tips • Silicon 
rubber non-burn cord 
movable plug for safety

IDEAL FOR THE 
SERVICEMAN

HOBBYIST, 
MODEL MAKER

T 1000

MUSICOLOR KIT
• Easy to build • 16 page and construction manual
• Connects to your amplifier speaker output • 3 
channels for 3 colours • Lights pulse to the frequency 
of your music

• Lampholder screw mounts to your wall • Base 
swivels • 3 colours available in the 100 watt floods - 
Red Yellow and Blue

Musicolor Kit K-3140 $65.00
Lampholder P-5620 $3.50 
100 watt floods
Yellow S 3850
Red S 3852 ALL $7.95
Blue S 3854

WITH THE 
MUSICOLOR

IN CANBERRA
YES! Dick now has a store located in 
the nations capital. Over 250,000 lucky 
people now have the chance to shop at 
Dick’s new store! Located at 96 - 98 
Gladstone Street, Fyshwick — Why not 
pop in and meet the manager - Owen 
Jones and his staff for fast and efficient 
service.



PARTS FOR
NEW KITS

K-3450 $39 50
tw

REAR WINDSCREEN WIPER KIT

$39’2
For the driver who requires good rear vision, without having to peer through dirty 
windows. A simple to install kit complete with all wiring and a switch plus complete 
.nstructions and a full scale plan Works on all 12V DC vehicles and features AUTO 

A 8505 PARK when turned off Ideal for boats using 12V DC system - keeps the salt off the 
windows If safetv is your main concern then you NEED this rear windscreen wiper kit

INTERSIL LCD EVALUATION KIT (See Feb EA)
As used m the EA digital voltmeter

Complete kit. including instructions

Cat.
WHISTLE FILTER (See Feb EA)

Cat

DICK’S OWN “GOLDEN 
ROD” TV ANTENNA

A maximum gain antenna on channels 0-2-7-9 and 10. If you live in 
the metropolitan area or even a fringe area, then this is the antenna 
for you • it will give excellent results. Antenna termination impedance 
300 ohms. Complete with pole mounting bracket and GOLD 
ANODISED for long life from the elements'

TOP PERFORMER

MINI CASSETTE RECORDER
• High quality sound • Uses standard casset 
tes • Push button control • Can be held and 
used in one hand • Uses 4 standard penlight 
batteries, not supplied (Cat S-3001 * 15Cea)
• Ideal for students, la wyers, business men in 
fact any person requiring a small personal 
cassette recorder

K-3496 $19 75
6 DIGIT CLOCK (See Feb EA)

L 4022

$29S0

L 5090

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!

LAST MONTH:

LIGHT DIMMER
Was $6.90 now $4.20

SAVING

$r°

SIMPLE CAR $4950 
PROTECTION
• 12V DC negative earth cars • Senses 
current drops to sound alarm • Siren horn with 
alarm module built onto the back • Install the 
alrm in your boot or engine compartment • 
Very simple installation • Special connection 
for protection of CB or stereo units • Rec
ommended quality product from Dick

Complete kit. including instructions . 
Case with mounting bracket and bezel 
AC Mams adaptor............. ...................

Cat.
Cat.
Cat.

K-3495 $19.75
H-3194 $3 60
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
2N3O55 transistor
2N3053 transistor

Cat K-3494 $129.50

Cat. F-4610 $59 00 
Cat. H-8357 $9.75 
Cat Q-2100 $4 95
Cat Q-2095 $4 95

Most other electronic parts for this protect in stock 
MODEL TRAIN CONTROLLER (See Oct EA) 

Not produced as a kit -all parts available from stock
Cat 
Cat 
Cat. 
Cat

H-8355 $3 75
H-2752 $3 75
Z-2145 $0.95
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 Cat. H-8353 $2 75
1mA MRA-65B panel meter Cat Q-2060 $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

VARI WIPER Mk2 (See Sept EA)
Not produced as a kit - most parts available from stock

Relay
C106YI SCR
2N2646 (DS2646) unijunction .

Cat S-7125 $4 80
Cat. Z-4315 $1.00
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 95H9O IC 
the range is extended to 200MHz
Complete kit for 40MHz, including instructions

TRANSISTOR SPECIAL

^$99 
BOOST THE POWER —

CONTROL THE TONE
A car stereo booster/equalizer
• 25 PLUS 25 watts stereo booster/graphic equalizer • Provision for four 
speakers with fader control in-built • Has 5 frequency controls - makes 
you the controller of your in car sound • Use with 12V DC negative earth 
vehicles • Simply connect to your existing stereo car system • Put your 
living room sound right there in your car!!

5 YEAR WARRANTY
ON TRANSISTORS!!! Z
Yes. thats right We have arranged for a large US owned I . 
manufacturer to produce high quality transistors with \ 
LOWER NOISE figures than the original European \ 
specs Standard TO-92 case PLUS lead terminations 
clearly marked
PLUS PLUS A F IVE YEAR WARRANTY (if used within 
specs )
DS547 Z 1300 25C
DS548 Z-1308 25C BUY IN
DS549 Z 1319 27C BULK AND
DS557 Z 1340 33C SAVE!!
DS558 Z 1348 330

DYNAMIC CARDIOID 
MIC

Professional quality • Complete 
with 7m cord and standard Cannon 
plug • Heavy cast construction • 
50k impedance • Weight 350 gram 
• 50mm (dia) x 170mm (I) • 
Response 50-15000Hz

C-1050

$49”
‘SHOTGUN’ 
ELECTRET MIC.
• Highly directional • use it like a rifle • 
Complete with windshield & 6m cord • 
Use it to record plays (from the back
stalls), nature, conversations etc 
adance 600 ohms • Response 
40 18000Hz

imp-

C 1069

AVAILABLE 
LATE 
MAY 

$59”

SEND FOR OUR FREE COLOUR KIT CATALOGUE

VISITING THE EAST?
Dick's new Hong Kong store is NOW OPEN! Duty free prices plus 
AUSTRALIAN Guarantees. Send for your FREE duty free buyers guide! '

96H90 IC to extend range to 200MHz 
SEPARATE PARTS
PC boards (set of two high quality boards) 
MC-10116 IC (triple differential amplifier) 
MM-5369M IC (oscillator - divider) 
74C926 IC (4 digit counter)
3 579545MHz crystal
LT-303 7 segment display

All other components are normal stock

» Cat.
... Cat.

K-3437 $99 50
Z-5360 $12.50

Cat. 
Cat. 
Cat 
Cat 
Cat. 
Cat

H-8346 $8 50
Z-5415 $1.95
Z-5781 $2 50
Z-5414 $6 50
K-6031 $3.00
Z-4103 $1 50

lines at ail of our stores.

PHOTO TACHOMETER (See Aug EA)
Although we do not produce a full kit for this project, all parts are normal
stock lines 
PCB (only> 
FPT 100 phototransistor

. Cat. H-8352 $1 80
Cat Z-1950 $2 00

PLAYMASTER STEREO EQUALIZER (See EA May)
Complete ku including instructions 
UA41 36 Quad Op Amp
PC Boards (set of 3 high quality boards)

Cat K-3500 $99 50
Cat Z-6105 $1.95
Cat. H-8360 $12 95

MAJOR DICK SMITH RESELLERS!
Listed below are the names and addresses of resellers who stock a I 
large range of our products, however we cannot guarantee that they 
will have all items in stock and at the prices advertised.

BOOST CAR STEREO SOUND 
• 30 watts maximum power to each channel • Easily । 
connected to your car stereo • Huge heatsinks for 
heat dissipation • Works on any 12V DC negative 
earth car • Small size 118(W)x4O(H)x165(D)mm • 
Contains 4 IC’s - all solid state 

«^$49“ - ,

Aero Electronics.
123A Bathurst St Hobart. Tasmania Ph. 348232
Brian Bambach Electronics.
68. William St Gosford. NSW Ph 247246 
Coastal Electronics.
Unit 11. Commercial Centre. Ford St. Moruya. NSW Ph. 742545 
Crystal TV Rentals Pty. Ltd.,
66 Crystal St Broken Hill. NSW Ph 6897 
Elektron 2000,
44 Brown Rd Broadmeadow. Newcastle NSW Ph 691222 
Hutchesson's Communications.
5 Elizabeth St Mt Gambier. SA Ph 256404 
Keller Electronics.
218 Adelaide St Maryborough. Q ld Ph. 214559 
Lismore Kitronics.
Cnr Magellan St Er Bruxner Hwy. Lismore. NSW Ph 214137 
M 8 W Electronics.
99 Fitzmaurice St Wagga. NSW Ph. 213044 
G M Electronics.
M Et W Electronics.
48 McNamara St. Orange NSW Ph. 626491 
G M Electronics.
99 Fitzmaurice St Wagga NSW Ph. 213044
Sumner Electronics.
95 Mitchell St Bendigo Vic Ph 431977 
Sound Components.
78 Brisbane St Tamworth NSW Ph 661363 
Advanced Electronics.
5A The Quadrant. Launceston. Tasmania Ph 317075 
Trilogy Electronic Supplies.
40 Princes Hwy Fairy Meadow. Wollongong NSW Ph 831219 
Tropical TV Services.
249 Fulham Rd. Vincent. Townsville. Q ld Ph 791421
Variety Discounts.
113 Horton St Port Macquarie NSW Ph 831911 
A Er M Electronics,
7A High St. Wodonga Vic Ph. 244588 ____________________

DICK SMITH ELECTRONICS »
SYDNEY 125 York Street. SYDNEY Ph 290 3377 

147 Hume Hwy. CHULLORA Ph 642 8922 

162 Pacific Hwy. GORE HILL Ph 439 5311

MELBOURNE 399 Lonsdale Street. MELBOURNE Ph 67 9834
656 Bridge Road. RICHMOND Ph 428 1614

BRISBANE
CANBERRA

30 Grose Street. PARRAMATTA Ph 683 1133
96 98 Gladstone Street. FYSHWICK. Ph 80 4944 ADELAIDE

166 Logan Road BURANDA Ph 391 6233

203 Wright Street. ADELAIDE Ph 212 1962

MAIL ORDERS PO Box 747, CROWS NEST. NSW. 2065. Post and packing extra Dealers across Australia

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9am to 12 noon) 
BRISBANE Vz hour earlier

‘ANY TERMS OFFERED ARE TO 

APPROVED APPLICANTS ONLY
Many lines are available from the 

Dick Smith Electronics Centres at

★ CHATSWOOD* LIVERPOOL* 
* MIRANDA* PARRAMATTA*

*ROSELANOS*

PRICES CORRECT AND STOCK AVAILABLE AT PRESS TIME



One does not need to be involved for long in technical pursuits 
before coming up against arguments as to who originally thought 
of a particular gadget or process. Nor can one ever be quite certain 
that the person credited with an idea was the one who first enter
tained it. Predecessors have a habit of popping out of the 
woodwork!

What prompted this line of thought 
was a letter from a Western Australia 
reader which read thus:

Dear Sir,
Reference editorial viewpoint for 

February 1979: The Matsushita one-gun 
colour TV tube is not new.

The February 1972 edition of the 
American magazine "Popular Science", 
page 64, featured an article on "Uniray 
— Amazing One-Gun Colour Tube" by 
Ronald M. Benrey.

The report was on a colour tube 
developed by a Philadephia engineer 
David Sunstein, which tube is virtually 
identical to the Matsushita tube.

The enclosed copy of the article suf
fers in B&W but I would appreciate 
comment.
(C.A., Lesmurdie, W.A.)

The "Popular Science" article, to 
which C.A. refers, does indeed 
describe a type of colour picture tube 
which bears a strong resemblance to 
the recently announced Matsushita 
type, and which allegedly existed in 
prototype form in the mid 1950s. It was 
called the "Uniray".

The tube used a sequence of vertical 
red, blue and green phosphor stripes, 
separated by narrow black lines — 
much as in a modern, conventional 
vertical-stripe tube with in-line guns. 
However, tne Uniray used only a single 
gun, with provision to vary the intensity 
of the beam selectively as it swept 
across each individual stripe.

Deposited behind the stripes was a
very thin layer of aluminium,
transparent to the electron beam but
not to visible light. On the rear surface
of the aluminium was a pattern of white
phosphor lines, one immediately
behind each third black dividing strip.
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As the electron beam scanned the 
screen area, it would energise the red, 
green and blue phosphors in the nor
mal way. At the same time, blips of 
white light would be produced by the 
white phosphor, illuminating the inside 
of the tube.

Attached to the flare of the picture 
tube, and peering through an area of 
clear glass, an electron multiplier 
phototube reacted to the white flashes, 
producing pulses which could be 
decoded to indicate to the circuitry the 
exact instant at which the beam would 
encounter the next group of stripes. It 
was modulated accordingly.

In short, the Uniray tube used infor
mation feedback from the screen itself, 
to ensure proper colour registration, 
rather than relying on precise tube 
geometry and precise electronics — 
and adjustment — to put the beam or 
beams where they were supposed to be 
at all times.

The basic concept was clearly similar 
to that adopted much more recently by 
Matsushita and announced in our- 
February 1979 issue.

According to the "Popular Science" 
article, the prototype of the Uniray 
tube was produced around the mid fif
ties. That would put it towards the end 
of a period of very intensive research 
into colour picture tubes, backed prin
cipally by the might and money of RCA.

What attention had they given to the 
single gun approach during that period 

the five or six years preceding 
Uniray?

For a first-hand account of this, I had 
only to turn back to our July 1977 issue 
and an article by Dr Harold B. Law on 
"The Shadow Mask Colour Picture 
Tube".

In that article, the author refers to 

work by Dr Frederick Nicoll, which led 
to the deposition of side-by-side colour 
phosphor stripes. Using this work, Dr 
Law was able to demonstrate an elec
tronically produced colour image in 
1949, using striped phosphors and an 
in-line gun configuration. Not only 
does that establish a practical applica
tion of phosphor stripes but also a scan
ning geometry that was exploited twen
ty years later in the Sony Trinitron.

In the same year another RCA scien
tist, Dr Russell Law, also picked up the 
striped phosphor technique but 
arranged the stripes horizontally so that 
each group coincided with a scanning 
line. With the aid of a grid pattern in 
the path of the beam, he was able to 
switch the beam slightly upwards or 
downwards, so that the spot would 
strike the three lines of phosphor in 
turn, thereby building up a complete 
colour image from a complex pattern 
of minute dashes.

In 1950, the scheme was officially 
demonstrated and voted as being very 
good.

Despite this judgment, Dr Law's one- 
gun tube is not even mentioned in a 
number of early TV textbooks in our 
library. Instead "An Introduction to 
Colour TV" by Kaufman and Thomas 
(1956) explains the operation of 
another single-gun striped phosphor 
tube called the Lawrence 
"Chromatron". The principle appears 
to be the same as that of the tube 
credited to Dr Laws, although the ad
ditional information is offered that the 
signal applied to the post-deflection 
gride is a sine wave derived directly 
from the 3.58MHz colour sub-carrier.

David Sunstein's involvement during 
this period is not clear but it is apparent 
that single-gun colour tubes had been 
conceived, built and demonstrated 
before the mid fifties. Sunstein's con
tribution would have been to 
demonstrate a way in which the move
ment of the scanning beam in relation 
to the stripes could be sensed elec
trically. Ostensible, this would obviate 
the need for high-voltage post
deflection, critical geometry, multiple 
electron guns, shadow masks, &c; all



told, quite an imposing list of advan
tages.

On the other hand, the "Popular 
Science" article did admit to certain 
limitations: the vertical stripes were 
clearly discernable and white spots 
tended to become blobs. It is not clear 
whether this was due to the primitive 
nature of the developmental tube or 
whether it was just too difficult in 1955- 
72 to multiplex the beam at a sufficient 
rate to cope with a fine-pattern screen.

But, more importantly, the electron 
beam could not be modulated below a 
certain level, otherwise the white 
flashes of light which indicated its posi
tion would simply not be produced. 
Thus the tube could never depict 
"black" areas (beam cut right off) so 
that the available contrast was in

herently limited.
Whatever the reason, it is clear from 

the "Popular Science" article that a 
tube, allegedly demonstrated in the 
mid fifties, had still not been taken up 
in 1972 — fifteen or more years later. In 
the meantime, literally millions of 
delta-gun shadow-mask tubes had 
been built by companies around the 
world. One can only assume that RCA 
— and others — had diminished the 
"impossible" problems of the delta
gun tube so effectively that it was es
tablished as the preferred way of doing 
things.

And so to 1979 and to Matsushita's 
announcement of their "new" single
gun tube.

"Is it really new ?" asks our cor
respondent. In one sense it may not

NOISE IN MOBILE FM/STEREO
Sir,

While pleased that at least one other reader has commented on the subject 
of ignition hash and its effect on mobile FM broadcast reception, there are a 
couple of points I should like to comment on arising from Mr. T.B's letter in 
the February issue.

Firstly, in regard to FM impulse interference suppression devices, I should 
like to correct Mr. T.B's imputation regarding my knowledge of their ex
istence. Had he checked the reference I offered at the conclusion of my 
original letter, he would have noted that while I did not discuss the devices in 
detail, I was certainly aware of the relevant circuitry.

However, my (admittedly limited) experience with such devices is such that 
while, in several cases, ignition hash has-been miraculously reduced, I have 
been frustrated by other vehicles which, in the time available, did not wish to 
respond in the same dramatic manner.

Reference to the Clarion EE-063 suppressor unit data will also reveal that a 
price has to be paid for the cancellation of the impulse interference in terms 
of increased distortion and reduced multiplex separation. This unit, being 
typical of those available, even requires certain models of Clarion's own range 
to be modified before it can be fitted.

The "modest price" of this particular unit is around $35, excluding fitting, 
and, while a customer might not be unduly perturbed about increased distor
tion and reduced stereo separation, he might certainly quibble about the ex
tra overall cost for the unit's supply and fitting.

Before leaving the topic of FM suppression devices-and I hope I have made 
it clear that I regard these devices as useful palliatives but not yet the cure — / 
should also like to point out that the initial calibration and setting up 
procedure calls for equipment not normally available in a car radio repair 
workshop, not to mention the time factor yet again.

Secondly, I would have to agree with Mr. T.B's statement that "with a lot of 
care and time........ any car can be made interference free."

As Mr. T.B must be aware, in business time i< money, and competition in 
Melbourne is such that, unless a customer is made specifically aware of the 
time that may be involved to suppress his vehicle for adequate FM reception, 
then it is simply not economic to attempt to suppress his vehicle beyond the 
standard techniques used for AM reception.

Again, there are AM/FM MPX receivers available in Melbourne for as little 
as $65, but the importers did not see fit to also import any matching sup
pressor unit. It is simply uneconomic to attempt to modify such receivers so 
that they will cope with possible ignition hash by attempting to fit the Clarion 
EE-063, for example. It is also unrealistic to point out to the customer that the 
"higher-priced" FM MPX receivers have the suppressor units already incor
porated ...

Before signing off, however, I should like to restate the question asked in 
my earlier letter, viz. why should a strong, noise-free stereo signal being 
received via VHF-FM, be subject to excessive mutilation in a vehicle with its 
engine running? I look forward to any suggestion which might allow the real 
problem to be identified and hopefully, cured. In the meantime, I join with 
Mr. T.B-and "Electronics Australia" — in calling for circular polarisation for all 
Australian FM stations, as being at least a step in the right direction.

N.H. (North Carlton, Vic)
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FORUM — Continued

be, because David Sunstein apparently 
demonstrated a prototype using a 
similar principle circa 1955.

On the other hand, it could be main
tained that the Matsushita tube is new, 
if only because of its use of ultra-violet 
triggering. It would presumably obviate 
the need for an internal light shield, 
with no risk of contrast pollution due to 
visible white flashes. It may also be 
possible to obtain ultra-violet flashes 
with a beam intensity below that 
necessary to produce output from the 
visual phosphors, thereby preserving 
the black areas. With modern circuitry, 
it may be possible to modulate the 
beam much more effectively than in 
the past and to exploit a modern, fine- 
grain screen.

If challenged along these lines, Mat
sushita might well maintain that their 
tube and its attendant technology is as 
much an advance on the Uniray design, 
as the latter was, in its time, on the ef
forts of Law and Lawrence.

On the other hand, there is no 
guarantee that Matsushita engineers 
even knew about the Uniray tube. And 
there was certainly no stirring of 
memory in our office, amongst those of 
us who handled the Matsushita press 
release.

I guess that, in a Utopian situation, 
the dissemination of technological in
formation would be so well organised 
that one would not need to rely on 
chance encounter, memory, notes or 
incomplete references. As yet, we 
haven't reached that stage and, with so 
much technology being kept under 
wraps, it may be a long time before we 
do.

So, right now, while we have reacted 
with interest to our correspondent's 
letter, we are not about to construe it as 
a challenge that we should have known 
about the Uniray tube. Or to pass judg
ment on Matsushita for either not 
knowing or not acknowledging the 
work of David Sunstein.

In saying this,we are influenced by a 
startling disclosure in an appendix to 
Dr. Law's article on the shadow mask 
picture tube:

The effort by the RCA team circa 1949 
must go down as one of the most con
centrated ever in the history of com
mercial research: spare no expense, 
spare no personnel. Out of it came a 
string of concepts, developments, 
processes and patents which transform
ed an almost forlorn hope into a 
brilliant success.

Yet when the battle had virtually 
been won, they discovered that the 
concept behind the shadow mask tube 
had been the subject of a patent 
application filed by Werner Flechsig in 
Germany in July 1938,

Does this make Flechsig the inventor 

of the shadow-mask tube?
In a limited sense, maybe — but had 

it been left to Flechsig, the tube may 
never have got beyond a mere idea, 
buried along with countless other 
forgotten ideas in a repository of 
patents.

Of more practical note is the person 
or team which borrows or inadvertently 
duplicates that idea and develops it into 
a viable device or system or process.

Apportion the credit any way you 
like! Let me add one more thought:

By tradition and repetition, our con
ventional textbooks and magazines 
have settled upon a certain group of 
people as being responsible for key in
ventions and concepts in the realm of 
electronics. Some of their names have 
been enshrined by being allocated to 
basic units in the Systeme Inter
nationale.

Yet one doesn't have to dig very far 
to discover that many of our traditional 
inventors may have derived their in
spiration from others. Or that the dis
tribution of credit seems to vary with 
the nationality of the author: English, 
French, German, American, Russian, 
&c.

What's more, it's still going on. If 
some overseas literature is to be believ
ed, the Interscan microwave landing 
system for aircraft guidance is

SOFTWARE CONTROLLABLE 
MINI CASSETTE TAPE TRANSPORT

A new board or panel mountable component for data 
recording and program storage.

• Ultra compact, high reliability 
• Data capacity 480K Bits.
• Single 12V supply.

TRANSPORT $269
CONTROLLER $98

• Includes Read/Write Electronics.
• Data Transfer Speed 1500 Bits/Sec.
• Sensing Functions: BOT/EOT, Cassette Presence. Cassette Side and File 

Protect.
• Start/Stop Times 30 milliseconds.
• Fast search forward.
• With 40 pin DIP LSI controller M3C, bus line compatible with 8080 and 

6800 CPU's.
PLUS 15% SALES TAX

MEASURING & CONTROL EQUIPMENT 
CO. PTY LTD 

P.O. Box 78, Epping, Sydney NSW 2121. m3C8
Phone 86 4060

American.
You know... I could have sworn 

that the CSIRO and AWA had 
something to do with it, and that 
Tullamarine was in Victoria!

To change the subject, we reproduce 
here a further letter in the running 
debate about the reception of 
FM/stereo, notably In an environment 
of auto ignition hash. It is a subject 
which may generate increasing interest 
as new FM stations are gradually com
missioned. As you may have noted, the 
ABC is now talking about setting up a 
complete country FM network, using 
the towers and sites already involved in 
their television programs.

N.H. makes his points quite succinct
ly and, lacking any special expertise in 
mobile installations, I will leave it to 
others to answer if they can his 
repeated question about the 
vulnerability of FM/stereo to vehicular 
ignition interference.

One point, however, I am happy to 
add. On a purely honorary basis, I am a 
director of Sydney's newest public 
broadcaster 2CBA-FM. As such, I had a 
large hand in moves which culminated 
in the station being allowed to instal 
and use a high quality circularly- 
polarised antenna.

It seems to be working out very well 
indeed and will provide a firm basis for 
field testing by engineers attached to 
the P&T Department and to the Broad
casting Tribunal.

Here's hoping it will become a trend 
setter. ®
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WE’LL GET YOU
INTO ELECTRONICS.

ONEWAY 
OR ANOTHER.

At International Correspondence 
Schools, we have at least 15 career 
courses you can take in electronics and 
other inter-related fields, like com
puters and television. These are the 
fields of the future that you should 

progress in now. And they are all 
ideally suited to home study. And ICS, 
being the largest institution of its kind 
in the world, has access to the latest 
world-wide developments and among 
the best teachers Australia has to 

offer. So, if you’re interested in one or 
more of the courses below, mail the 
coupon to ICS, and we’ll send back 
everything you need to begin a more 
successful career.

leading to the Certificate of Pro
ficiency issued bv the Postal and 
Telecommunications Department.

8 Data Processing, various 
courses including Electronic Com
puter Servicing.
9 TV Servicing courses, in black 
and white, and PAL colour.
10 TV Principles course for basic 
television technology. And TV en
gineering course for complete prac
tical coverage of television 
engineering.

13 Automobile Electrician gives 
you the basics of servicing the 
automobile’s electrical system.
14 Industrial Electrician course 
gives comprehensive training on all 
aspects of the electrician’s work.

15 Electrical Mechanic course 
prepares you for external 
examinations.

1 Basic Electronics course for a 
sound knowledge of radio theory 
and the industrial applications of 
electronics.

2 Electronic Technician course, 
with specialist courses in Audio, 
Radio, Hi-Fi; Communica- 
tions/Broadcasting; Electronic 
Computer Servicing; Industrial 
Electronics.

3 Electronic Instrumentation 
and Control Systems course for 
electronics technicians interested 
in industrial instrumentation and 
control.

4 Electronic Technology, a pro
gram that will fit the ambitious 
technician for wide variety ofjobs.

11 Basic Electrical Engineering 
is especially for those who want to 
make a start in the industry or 
want a broad technical 
knowledge.

' *) 12 Electrical and Electronic 
Drafting is designed for ex
perienced draftsmen wishing to 
enter this specialised field.

5 Electronics Maintenance for 
basic principles and electronic 
theory, followed by a practical 
section of maintenance procedures 
and techniques.

G Radio Electronic Telemetry 
covers electrical and electronic 
aspects of telemetering. Employ
ment opportunities abound in this 
very modern field.

7 Amateur Radio Operator’s 
Certificate of Proficiency pre 
pares you for the examinatior

Please send me, without cost or obligation, information about the ICS courses in Electronics.

Mr/Ms..............................................

Address.

Postcode .Occupation •Age
.Tick, here if currently full time student □

Write to your nearest ICS city:

International Correspondence SchoolsH Svdnev: 4<«1 Pacific Higlmw. Crows Nest. N.S.W. 21 K.>. lei.: 102 I 43 2121.
Melbourne: 18-20 Collins Street, Melbourne. Vic. 3000. Tel.: (03)63 7327.

■ Perth: (’„P.O. Box D157, Perth. W.A. 6001. Tel.: (09) 32 1850.
I New Zealand: 182 Wakefield Street, Wellington.

224.054 Bankcard

ICS1700EA
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J Hi Fi Topics
ULTRA HIFI AUDIO IS ON THE WAY —

A SPIN-OFF FROM VIDEO DISC TECHNOLOGY

The current hassles to do with video cassettes and video discs may 
appear to be rather remote from the audio/hifi field, but that is far 
from being the case. In the foreseeable future you may well be 
relaxing to the sound of ultra hifi, multi-track music as a direct spin
off from video related techniques.

by NEVILLE WILLIAMS

To date, domestic video players have 
been seen as entertainment units in 
their own right. Manufacturers have 
concentrated solely on recording and 
reproducing TV-style information and 
any potential the equipment might 
have in the audio/hifi field has been ig
nored.

It's now beginning to look as if the 
lure of video is less compelling than has 
been assumed and video merchants 
may well need to exploit the ultra-hifi 
option to help sell their wares.

Illusions about video recordings have 
been around ever since the days of 
78rpm discs: "Wouldn't it be wonderful 
if you could watch Nelson Eddy and 
Jeanette Macdonald as well as hear 
them?"

The inherent attraction of video in 
the home seemed to be demonstrated 
by television and its enormous accep
tance. People around the world could 
see and hear, and countless millions 
have spent their evenings doing just 
that. The stage seemed to have been set 
for home video recorders and players; 
but now, despite an enormous invest
ment in technology and publicity, the 
public seems to be only vaguely in
terested.

Why?
Perhaps the public have learned that 

watching television is very demanding 
on both time and attention; they're not 
convinced that they want to add to that 
demand, especially at considerable 
cost.

They might have learned the truth of 
that old adage of educators: you retain 
10% of what your hear; 60% of what 
you see. Whereas you can listen to a 
sound recording over and over again, 
repetitive viewing merely becomes 
tedious. You exhaust the visual content 
too completely, too soon.

A continuing supply of fresh televi
sion material is one thing; the ability to 
provide your own "repeats" is quite 
another!

In the March issue ("Forum" p18) I 
drew attention to overseas reports 
which indicated that the sale of 
domestic video cassette recorders had 
fallen well below predictions, despite 
massive consumer advertising and 
promotion. Sales executives in Australia 
are now admitting that the same thing 
has happened here, aggravated by the 
high cost of hardware and tapes and by 
confusion over the multiplicity of 
systems.

Clearly, consumers are not 
enamoured with the idea of recording 
and storing material off air. It may even 
be that, over and above the problems 
already mentioned, they find the idea 

An informal interlude at the official opening of Sydney's new FM/stereo station 
2CBA, on March 5. The Hon. Tony Staley, Minister for Post and 
Telecommunications (right) shares a joke at the announcers' console with well 
known TV personality Roger Climpson. Operated by the Christian Broadcasting 
Association, 2CBA-FM transmits on 103.2MHz (amended from the original figure 
of 103.5), with an effective radiated power of 10kW into a circularly polarised 
antenna, sited in North Sydney. The studios are at Five Dock, in the near western 
surburbs.

too "technical", too much trouble! This 
was something that virtually killed open 
reel audio tapes and, while we are talk
ing here about video cassettes, they still 
have about them an air of complexity.

Whatever the reason, that's the way 
things actually are and large consumer 
electronics companies have had to re
think their whole approach to the 
home video market. Do the public real
ly want tape and the ability to record 
off air? Would they be more receptive 
to pre-recorded discs and players at 
(hopefully) half the cost of cassette 
equipment?

Responding to the thought, a whole 
array of video disc systems, put aside 
for tape, have to be hastily resurrected, 
dusted off and accelerated towards 
possible production.

It is being done under such pressure
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The JVC video-audio 
capacitive playback system

Reproduced by courtesy of “Electronics” 
magazine, this diagram illustrates the video 
disc system developed by the Victor Company 
of Japan (JVC) as perhaps a logical extension 
of RCA’s “SelectaVision”.

The basic program information is carried as 
a spiral track of pits 1.4um wide pressed into 
the surface of the disc. Rotating at about 
900rpm, the disc has a playing time of about 60 
minutes per side.

In the RCA system, the pits were in shallow 
grooves which served to guide the stylus. The 
JVC disc is quite flat but has a second set of 
elongated pits to guide the stylus, using an 
electronic servo system. Because the under
side of the stylus is substantially flat and much 
wider than an individual track, it skims lightly
over the surface, with little wear. signals A

The plastic used for the disc is conductive, 
allowing the strip electrode on the stylus to 
sense the pits as they pass beneath it. The 
result is a pulse signal which can be modulated by 
video and/or audio as required. At the same time, the 
tracking signals can be used to monitor the speed of 
the disc. Short-term flutter is countered by moving the 
stylus slightly forward or backward.

For high quality stereo recording, the system will ac
commodate 14 information bits for each channel, plus 
extra error correction bits. The sampling frequency is 
44,056kHz for a top audio frequency of 20kHz.

The original master recording is produced using 
photolithography and a laser beam. User copies are 
produced by refined but otherwise normal pressing 
techniques, leading JVC to suggest that the system as a 
whole would involve about half the consumer outlay

SAPPHIRE STYLUS TIP

ELECTRODE

TRACKING
SIGNALS B

CONDUCTIVE PLASTIC DISK

INFORMATION 
SIGNALS

required for video cassettes.
At the time of writing, JVC have not committed 

themselves to going ahead with this system but it is not 
to difficult to imagine it being taken up by their parent 
organisation (Matsushita/National/Technics) and fin
ding a common standard with RCA.

Who knows? If the pitted disc could be made reflec
tive as well as conductive and a common standard 
found, it may also merge with the inclinations of those 
who are convinced that playback should be by optical 
means!

that, as we said in the March editorial, 
the fear now in the retail industry is that 
it will be landed with an even greater 
variety of video disc systems than there 
is of video cassettes. If that happens, 
the public will go cold on those, too!

It may be argued that lack of viewing 
time and visual boredom must apply as 
much to discs as to tape, but discs do 
have certain things .going for them. 
They can be mass-produced, and 
promise to be cheaper even than blank 
video cassettes, let alone pre-recorded 
cassettes. They can also be attractively 
packaged like LP audio discs, and 
collected, stored and used in a similar 
manner. Consumers will be able to 
choose video albums that take their 
fancy, pop them into their domestic 
player and enjoy the result with a 
minimum of fuss and tolerable outlay.

That's the scenario, anyway, which I 
am sure manufacturers hope will be 
followed. But they have one other op
tion which I believe is vital:

Without too much hassle, they can 
adapt their disc technology and their 
players so that, at the flick of a switch, 
the user can have multi-channel super 
high quality audio signals to feed into 
the hifi system. That will provide two 

reasons for investing in the new equip
ment, with video the prime and ultra 
hifi audio the bonus, or vice versa.

How close is this to reality?
The Teldec video disc, developed 

jointly by Telefunken and Decca has 
been around the European scene for 
about 10 years. Derived from audio 
techniques, it uses a flimsy plastic foil 
disc which rotates at 1500rpm (1800 for 
US/Japan NTSC standards) and plays for 
about 10 minutes. A tiny sled-shaped 
stylus tracks the groove and com
municates vibrations to a ceramic 
transducer as the back end of the 
"sled" bumps over the modulation in 
the bottom of the groove.

The Teldec disc, as such, has a 
dubious future but, in the meantime, 
Matshushita in Japan have taken up the 
basic principles to produce their VISC 
system as one of the options open to 
that huge conglomerate. VISC operates 
at 450 or 500rpm, according to the stan
dard involved, and offers up to two 
hours of colour video plus stereo 
sound. Matsushita may or may not take 
up this purely mechanical system but it 
exists as an option, with long play and 
an impressive bandwidth.

However, the first of the new genera

tion video discs actually to reach the 
public has been released for trial 
marketing in Atlanta, USA. It is spon
sored by Magnavox, a subsidiary of 
North American Philips, and backed by 
program material from MCA. 
Reportedly, Universal-Pioneer are set 
to manufacture for Japan.

Similar to a system announced by 
Philips about four years ago, it uses a 
disc of diameter about 30cm, double 
sided, and rotating at either 1500 or 
1800rpm, according to the TV standard 
involved. In a long-play option, the disc 
spins at full speed only when the inner 
grooves are being scanned. At other 
diameters, the speed is reduced to 
maintain a constant groove velocity, 
thereby doubling the normal playing 
time from 30 minutes to 60 minutes per 
side — seemingly the present target for 
video discs.

The Philips/MCA disc has a mirror 
like appearance. Beneath an outer 
transparent layer is an inner reflective 
layer carrying a spiral of tiny pits. These 
are scanned by a very fine laser beam 
carried on a traversing mechanism and 
caused to follow the spiral by an elec
tronic servo mechanism. The pits 
modulate the light reflected from the
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What you 
don’t know 
can hurt 
you.
W}en you’re considering buying something as important 
as a new cartndge or tonearm, it’s always wise to arm 
yourself with the facts.
This advice has never been so pertinent as it is today,

The new QLM MklU series
QLM 36 Mkin, QLM 34 MklH, QLM 32 Mkin, 
QLM30Mkm.
Incorporates our new design criteria, and innovations

The Audio Dynamics Corporation have built an enviable 
reputation throughout the world for pioneering dramatic 
advances in perfecting the state-of-the-art in stereo 
reproduction.
Today, this dedication to perfection has allowed the 
frontiers to be pushed out even further with a new, fully 
compatible range ofcartridges, tonearms and frequency 
equalisers.

The new ZLM Aliptic cartridges for zero record 
wear
Tip mass almost 50% less than the XLM MkII.
New tapered cantilever.
New Aliptic stylus shape extends vertical bearing surface 
on groove wall by 100%, and gives greatly extended 
frequency response +ldB from 20Hz to 20kHz and 
+1'Z dB beyond to 26kHz.
Greatly reduces record wear and still prevents dust and 
dirt being reproduced.
The newXLMMklH
Many of the design features of the ZLM, but with a tiny, 
nude elliptical diamond, with •004" x • 008" rectangular 
shank.
The new VLMMklll
A budget XLM Mk IB, featuring the XLM Mk II nude 
diamond tip.

Brand new low mass tonearms in tapered carbon fibre.
LMF-1
Integrated head for lowest mass.
LMF-2
Added advantage of a unique moulded carbon fibre 
removable head.
Magnesium Headshell
Weighs only 7.83 grams. An aluminium headshell of the 
same thickness weighs 13 grams.
The new SS-1 & 2 Sound Shapers
New dynamic frequency equalisers designed by ADC to 
virtually turn your hi-fi system into a recording studio. 
Allows you to remix all those record and tape tracks you 
dislike.

I To: BSR (A’asia) Pty. Ltd.,
I Anne Street, St. Mary’s, NSW 2760.
I Please send me full details of the following items from
I the new ADC range.
[ □ Cartridges & Tonearms □ Sound Shapers

I Name__
• Address.

Post Code.

A BSR Company BSR152
Distributed by: EXPO International Trading Pty Ltd
27 Buckley St., Marrickville NSW 2204

BSR (A’asia) Pty Ltd. Anne St., St. Marys NSW 2760
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HIFI TOPICS — cont.

inner surface of the disc and the video 
and audio signals are recaptured by 
decoding the light beam pulses.

According to reports, the player is 
retailing from about $700, and colour 
video discs for between $6 for a 30- 
minute documentary to $20 for a full 
length modern feature. The tip is that 
these are all no-profit or below-cost 
prices, struck purely to get the system 
accepted and established.

In response to the Philips move, RCA 
have grabbed their SelctaVision disc 
off the shelf and are making noises 
about a player which will sell for 
around $400 and discs which will also 
carry 60 minutes of program per side.

The RCA system is much simpler than 
the Philips/MCA method, using a disc 
which looks not unlike a conventional 
LP. It carries a fine shallow groove, 
which is tracked by a diminutive, readi
ly replaceable stylus. However, the 
groove has no provision to vibrate the 
stylus in the normal phono manner. 
Instead, the modulation is in the form 
of tiny pits impressed into the bottom 
of the groove. As the stylus glides 
smoothly over the top of them, the pits 
induce a tiny signal into the system by a 
variation in capacitance.

JVC, a company with strong ties to 
Matsushita, has developed its own 
capacitive sensing system but with an 
electronic servo system rather than 
grooves to guide the stylus.

Overseas magazines have carried 
rather confusing reports of what is go
ing on behind the many closed lab 
doors but it would seem that the major 
companies are tending to divide 
between the optical (Philips) approach 
and the non-optical (RCA) method. But 
the opticals then divide between laser 
and non-laser techniques, and the 
others between mechanical and 
capacitive pickup, direct groove track
ing and electronic guidance.

If all the rival companies pursued 
their ideas to the marketing stage, con
sumers would indeed be faced with a 
far greater diversity of standards than 
currently rules with video cassettes. 
However, there is some hope for 
rationalisation, even if it ends up with 
what one commentator has referred to 
as the "Philips" and "Stop-Philips" 
alignments. Two standards would be 
better than half a dozen or more!

It is likely that decisions made in 
respect to video will be reflected 
directly in the audio option with 
manufacturers now mindful of the 
possible audio spin-off. Certainly, with 
several Megahertz of bandwidth 
available, there is the opportunity to 
bring the benefits of digital audio right 
into the home.

The principles of digital audio recor
ding were explained at some length in 
the February issue, although limited to 

(CONTINUED OVERLEAF)

HIFI SHOWS FOR 1979
June 22 sees the opening of a new series of Australian HiFi Audio 
shows in Australian capital cities. The ninth year that the shows 
have been held, they provide enthusiasts with a unique opportunity 
to see and hear the latest products on the audio/hifi market.

The first of the shows, in Sydney, will be held on Friday, Saturday and Sunday, 
June 22, 23 and 24, at the Chevron Hotel. Space for about 40 stands is provided in 
the main exhibition area — this for passive displays. For actual sound 
demonstrations, visitors can make their way to rooms on the fourth and fifth floors, 
where equipment can be heard operating in more isolated surroundings.

The Brisbane HiFi Show is scheduled for July 27, 28 and 29, this time at the 
Parkroyal Motor Inn. Again, there will be a general exhibition area, with 
demonstration rooms on the first and second floors.

The Melbourne show follows on September 7, 8 and 9 at the Southern Cross 
hotel, with a large exhibition area, adjoining rooms with special facilities and 
demonstration rooms on the fourth floor.

Adelaide follows hard on the heels of Melbourne: September 14, 15 and 16, at 
the Town House on the corner of Hindley and Morphett Streets.

The promoters are stressing that the shows are not a general exhibition of con
sumer electrics or electronics. They are devoted to audio/hifi, with the aim of 
showing prospective buyers the range of currently available equipment Including^ 
of course, items which are being exhibited in Australia for virtually the first time.

Admission to the public is entirely free, with no need for invitations or tickets.
The schedulina is the same for all venues: Friday — 12 noon to 10.00pm. 

Saturday — 10.00am to 10.00pm. Sunday — 10.00am to 6.00pm.
It is anticipated that most of the major brands will be featured, with companies 

like Yamaha, Akai, Sharp, Celestian and Tandy all preparing to launch new lines 
on to the Australian market.

To be officially released at (he Sydney hifi Show is this completely new Nakamichi 
580 fron( loading cassette deck. It features a completely new two-motor transport 
system, with a third motor to carry out the functions normally allotted to 
solenoids. It also has a new high intensity erase head and, indeed, foreshadows the 
technology that will be required for metal coated tapes. A new style-matched high 
performance receiver will also be amongst other new Nakamichi products on dis
play by Convoy International Pty Ltd.
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NEUTRIK

Neutrik 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.)

“THE SWISS CONNECTION” from: 1

W 9 Pty Ltd.

VIC. 493-499 Victoria St.. West Melbourne. 
Ph. 3299633. N.SW.4-8WbtersRd
Neutral Bay. Ph. 909 2388. ;
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the mastering stage.
Briefly the normal (analog) audio signal is passed through 

so-called A-D (analog to digital) circuitry. Tnis samples the 
audio signal at a supersonic rate, usually in the range of 40,- 
000 to 50,000 samples per second, and defines the amplitude 
of each sample by a digital number, computer style, using 
up to 16 information "bits".

From that point on, the equipment no longer handles a 
music signal, as such. It simply handles, processes, records 
and ultimately recovers a stream of numbers at the rate of 
40,000 to 50,000 per second, depending on the standards be
ing used. Tbe basic technology is the same as for a computer 
system handling any other chain of numbers for any other 
kind of data.

Provided the system doesn't make mistakes with the 
numbers — and there are elaborate precautions against this 
happening — the numbers emerging from the far end of the 
audio chain — duplicate those due to the input and input 
processing. When these numbers are transformed back into 
a music signal by a D-A (digital to analog) converter, the 
recovered music duplicates the source — free from noise, 
distortion, hum, wow or flutter.

In the February issue, we pointed to the benefits which 
could accrue by using the digital system throughout the 
studio processes, right up to the laquer master. With the 
now emerging video disc technology, the digitised signal 
can be brought right into the home and translated back into 
analog immediately before being fed into the domestic hifi 
amplifier.

Right at the moment, company intentions regarding the 
audio field are even more obscure than in the up-front

For studio and home ...

Pictured above, the Linz 8066 is a 3-way loudspeaker system 
announced recently by Audiosound Electronic Services. 
Intended for domestic or small studio use, it has a 10-inch 
heavy duty woofer, in a vented enclosure critically designed 
to meet Thiele parameters. A separate and specially design
ed compartment houses the mid-range unit, while the 
tweeter is a 1-inch low-mass dome type noted for its 
smoothness and dispersion. The phase compensated 
crossover network employs air-cored conductors and 
polyester capacitors, while 3-position 3dB stepped 
attenuators allow separate modification of the mid-range 
and treble balance. Dimensions are 830mm high, 330mm 
wide and 410mm deep. The Linz 8066 is suitable for use with 
amplifiers rated to 80W RMS per channel. For information: 
Audiosound Electronic Services, 148 Pitt Rd, North Curl 
Curl, NSW 2099. Phone (02) 938 2068.



THERE’S MORE TO AGFA 
FERRO COLOR THAN MEETS 

THE EARS.
Agfa Ferro Color Cassettes 
offer superb reproduction of 
sound and a convenient 
colour-coded reference system.

With a choice of three 
colours and three tape durations 
- 60, 90 and 120 - you have 
up to nine combinations for 
a comprehensive, easy-select 
library.

Add colour-coding to the 
many other features and 
it’s easy to choose Agfa Ferro 
Color Cassettes.

COLOR CODE

High Dynamics: Agfa Ferro 
Color Cassettes have a high 
quality iron oxide coating 
to increase dynamic range and 
frequency responses.

The result is a rich, clear, 
transparent sound ideal for the 
recording of all types of music.

A Better Designed Case: 
Cases are of smooth lines, with 
rounded edges and corners to 
improve handling and efficiency.

A Better Designed Cassette: 
The Cassettes are of the 
screwed type and side one can 
be easily identified.

Inside the cassette is 
a special noise shield to avoid 
unwanted ‘hum!

To prevent unintentional 
erasure, knock-out tabs are 
located in the rear. These are 
optional either side.

Practical aids in
Agfa-Gevaert cassettes:
1. immediate positive 
identification of side one.
2. metal noise-shield avoids 
unwanted “hum”
3. knock-out tabs at rear of 
cassette prevent unintentional 
erasure (optionally either side).
4. screwed cassettes.

For the convenience of 
colour-coding and for superb 
sound reproduction you’ll be 
glad you chose Agfa Ferro Color 
Cassettes - there’s more to 
them than meets the ears!

Agfa-Gevaert for still cameras, 
flash-guns, colour film for slides, 
prints and movies, magnetic tapes.

K381



Yet f 
another 
first for 
Technics 

Technics have been the 
innovators of so many 
outstanding new concepts in 
audio technology. And they have 
done it again: the RS-M85, the 
world’s first quartz locked direct- 
drive flat type cassette deck.
It has so many design features — 
like the rugged two-motor tape 
drive including a direct-drive 
capstan motor; feather-touch IC 
logic controls; radically new style 
peak/VU meters; and an 
incredible wow and flutter rating 
of just 0.035% (WRMS).
The bar graph FL (fluorescent) 
level meters are the most novel 
features of the RS-M85. 
Electronically controlled, so 
response time is instantaneous, 
these make conventional needle

type meters obsolete. Highly 
accurate, the FL meters give 
direct parallel readout for instant 
comparison between channels. 
The capstan drive has a quartz- 
locked servo system that keeps 
tape speed constant. The record/ 
playback head is laminated with 
Sendust, a recently developed 
material which is exceptionally 
hard and durable. Wide 
frequency response and negligible 
distortion contribute to the high 
quality in sound reproduction. 
The RS-M85 is just one of the 
exciting models from the range 
of Technics cassette decks. See 
them for yourself at your dealer.

™ Technics
T.78.26

For a National Technics catalogue please write to:
National Technics Advisory Service, P.O. Box 278, Kensington, N.S.W. 2033



Richard Allan loudspeakers ...
they come in all shapes and sizes

Whether one wants to fit out a disco, amplify a musical instru
ment or make up a compact home hifi system, there is every 
chance that the requirements can be met from the current 
range of Richard Allan loudspeaker drivers. At least, that is the 
impression one gets from the most recent batch of leaflets to 
hand from the Radio Parts Group of West Melbourne.

One such leaflet describes the Richard Allan "Super Disco" range com- 
| prising the HD8, HD10, HD12, and HD15, with nominal inch diameters as per 
i the type number and each available in either eight or 15 ohms impedance.

Not intended for hifi work, the drivers concentrate the power where it is i 
most needed for instrumental, vocal and disco applications. The leaflet gives 
specifications and curves and offers suggestions as to how the drivers can be 

! used to best advantage.
By contrast, a larger, triple-fold leaflet illustrates the imposing range of 

. drivers intended for use in wide-range systems. Illustrated are no less than 
> eleven woofers, all of 8 ohms impedance and ranging from 127mm to 
’ 381mm diameter. There are four 203mm (8in) units which can cope with 
J bass/midrange requirements and two additional units for mid-range only.

To go with these is a choice of cone or dome tweeters. Three full-range 
drivers, 305mm, 254mm and 203mm, complete the hifi complement.

The reverse side of the leaflet lists details of Richard Allan enclosures of 
various types, cross-over networks and built-up systems.

Other smaller leaflets expand on this basic information. If you want to 
I know more about the Richard Allan loudspeaker range, contact the Radio 
I Parts Group at 562 Spencer St, West Melbourne, 3003. Phone (03) 211 8122.

PUBLIC ADDRESS 
AMPLIFIERS YOU 
CAN DEPEND ON

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, Phone 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight 3.8 kilos. Finish: 
Durable two-tone baked enamel.

*$146.97

video battle but, behind the scenes 
(and to mix métaphores) there are signs 
that the audio tail is tending to wag the 
video dog. The reason simply is that the 
audio/hifi industry is big time, with a 
proven track record, and with a hunger

Mystery solved!

We were intrigued when we came 
across the Dick Smith range of ultra
dynamic high density tapes pictured 
above. Their rather unhandsome black
blue-white packaging obviously 
differed from that shown on page 15 of 
last month's DSE catalog. Were they old 
stock, we asked Marketing Manager 
Gary Johnston! "No way", he replied. 
"It's the same top quality tape and 
mechanics as advertised but with a 
cardboard sleeve design that bugs me! 
We changed it for the catalog but we're 
working on another 2001 design again 
that will be more in keeping with the 
real quality of the product."

Full marks for frankness!

for something new.
And noise-free, distortion free audio 

with a dynamic range of 85 to 90dB 
would indeed be new.

Which is why RCA recently made its 
first simultaneous analog and digital 
recordings of a symphony orchestra, to 
test the value and attraction of the new 
technique.

And why Philips is talking about an 
11cm compact disc based on laser video 
technology.

And why a whole string of companies 
from those involved in the original TED 
disc, through the big-time audio 
names, to IBM are all peeping out 
through the cracks in their respective 
lab doors!

SANYO AUSTRALIA PTY LTD are well 
poised for a big sales drive during the 
current year, as evidenced by a recent 
round of trade nights and seminars. 
Featured were a variety of home 
appliances, audio and hifi equipment, 
in-car entertainment equipment and a 
new colour VCR for home television 
recording. A turntable featured uses 
precision engineered linear drive, 
while an in-car cassette system offers 
triple-button remote master control. 
Sanyo's new VCR is designated as the 
Betacord VTC9300P and, as the name 
suggests, uses the Sony Betamax recor
ding standard. It offers 31/4 hours of 
recording time on a cassette, 72-hour 
timing facility, daily-mode timing and 
other facilities, plus a projected colour 
camera for home use.

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, 
Phone 2.5mV.
Size: 310mm (width), 230mm (depth), 
80mm (height). Weight: 4.3 kilos. 
Finish: Durable two-tone baked 
enamel.

*$182.50

TRADE AND DISTRIBUTOR 
ENQUIRIES WELCOME
MANUFACTURED BY:

I RADIO
I PARTS
4 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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Damping Factor & loudspeaker damping
Following last month's discussion on 

so-called high definition loudspeaker 
cables and their mythology, it is now 
appropriate to discuss "damping fac
tor". The significance of an amplifier's 
damping factor is widely mis
understood, which when you come to 
think about it, is not surprising. After 
all, the damping factor of an amplifier 
bears little or no relationship to the 
damping actually applied to a typical 
loudspeaker system.

Well what is "damping factor" and 
why does it cause such confusion? We 
can answer these questions in two 
steps. First, we shall define what dam
ping factor is, and then define what it is 
not.

Damping factor is merely the ratio of 
an amplifier's output impedance to its 
nominal load impedance. So if an 
amplifier has a damping factor of 50 
with a nominal loud impedance of 8 
ohms, then the output impedance of 
the amplifier is 8/50 or 0.16 ohms.

Normally though, when measuring 
damping factor, one does not go to the 
bother of measuring and calculating 
the output resistance and then dividing 
it into tne nominal load value. All that is 
done is to measure the difference in 
amplifier output voltage between no- 
load and normal load (8-ohms) con
ditions, and divide this difference into 
the load voltage. This is done at a con
venient power level, usually one watt.

Actually this method is the same as 
that used for measuring the regulation 
of a power supply. And really, an audio 
amplifier can be regarded as a voltage 
source with low output impedance.

Damping factor is normally measured 
at a frequency of 50Hz. This is right in 
the piston range of all wide range 
speakers, and it is also close to the fun- 
damental resonance of many 
loudspeakers, ie, just where they need 
damping the most.

Another practical reason for measur
ing damping factor at 50Hz or a similar 
low frequency is that this parameter is 
normally reduced at low frequencies, 
compared to that obtainable at mid

frequencies. This is often the case with 
amplifiers which have output coupling 
capacitors; the rising reactance of the 
capacitors at low frequencies increases 
the amplifier output impedance. Thus 
the damping factor is reduced.

As an illustration of this 
phenomenon, consider an amplifier 
with a mid-frequency (1kHz) damping 
factor of 50, which has an output coupl
ing capacitor of 1000uF. At 50Hz, the 
reactance of a 1000uF capacitor is 3.18 
ohms. Add this to the almost negligible 
output impedance of the amplifier 
(which is 0.16 ohms) and, by vector ad
dition, the output impedance becomes 
3.184 ohms. When divided into the load 
impedance of 8 ohms, the damping fac
tor is a mere 2.5!

Before we can consider whether or 
not a damping factor of 2.5 is inade
quate or not, we must define damping 
as it is applied to loudspeakers.

The concept of damping (in the elec
trical sense) first arose out of the losses 
inherent in tuned circuits. A tuned cir
cuit in an oscillator may have high or 
low losses. If the losses are high, oscilla
tion will tend to die away quickly when 
excitation is removed; the tuned circuit 
is said to be highly damped. If the losses 
are low, the oscillation will tend to 
decay slowly; the circuit is said to be 
lightly damped.

Damping was also used to describe 
the mechanical and electrical methods 
applied to indicating meters, to stop 
the pointer swinging about wildly with 
changes in the Current being measured. 
Similar thinking lies behind the con
cept of damping as applied to 
loudspeakers.

The voice coil of a loudspeaker is 
situated in a powerful magnetic field. 
When a voltage source is applied to the 
loudspeaker, current flows through the 
voice coil, causing the speaker cone to 
move. In that mode the loudspeaker 
can be thought of as a motor,transfor
ming electrical energy to mechanical 
energy. But this process is reversible 
and the loudspeaker is also a generator,

producing a voltage which is propor
tional to the velocity of the voice coil in
the magnetic field. In conventional
terms, this voltage may be thought of as
the "back-EMF".

Now consider a situaton when the 
voltage applied to the loudspeaker is 
suddenly reduced to zero. Instead of 
the speaker cone ceasing its forward (or 
reverse) motion, it will tend to keep go
ing in the same direction and to keep 
generating the same "back-EMF" as it 
was before the applied voltage 
dropped to zero. Now, if the "back- 
EMF" could be shorted out, the 
speaker cone would come to an abrupt 
stop.

This would be because the electrical 
loading placed on the voice coil 
"generator" by the short would be 
transformed to a mechanical load on 
the speaker cone. This is what actually 
happens in practice. The low source 
impedance provided by a typical good 
quality amplifier tends to short out the 
"back-EMF" and thus provides a 
degree of control over the speaker 
cone motion. This is the concept of 
damping.

The damping described above 
should be categorised as electrical 
damping and is but one component of 
the total damping applied to a typical 
loudspeaker system. The major compo
nent of loudspeaker damping is 
mechanical, made up of the total air 
loading exerted on the speaker cone by 
the listening room, the enclosure and 
its venting system and the filling 
material in the enclosure.

It is generally true to state that 
loudspeakers with sealed enclosures 
have more mechanical damping than 
vented enclosures. As a consequence, 
vented enclosures often have a 
boomier and more uneven bass 
response than sealed enclosures.

Having defined what damping is, we 
should note that it is only effective in 
the frequency region where the cone 
behaves like a true piston, ie, where the 
voice coil is tightly coupled to the cone. 
For a typical woofer, the piston range 
will span several octaves above its fun
damental resonance, ie, up to several 
hundred hertz.

At higher frequencies, the speaker 
cone tends to "break-up" and no 
longer behaves like a piston. The voice 
coil progressively decouples from the 
cone and the effective radiating area of 
the cone is reduced till, at some 
relatively high frequency, the cone 
hardly moves at all and the voice coil 
dust cap alone radiates, if at all.

To return to the main argument, I 
stated above that the electrical dam
ping provided by an amplifier is only a 
portion of the total damping applied to 
the loudspeaker.

Even with the above proviso, there 
are a number of factors which may sub
stantially reduce the efficacy (and thus 
importance) of the electrical damping 
which can be provided by an amplifier. 
All of these factors depend on the
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magnetic circuit of the speaker. For a 
start, if the speaker has a large magnet 
structure and provides a high flux den
sity in the voice coil gap, then the back- 
EMF generated by the speaker, for a 
given drive current, will be propor
tionately higher. This will mean that the 
amplifier will be more effective in 
providing electrical damping.

Second, if the speaker has a long- 
throw voice coil, then only part of the 
voice coil will be immersed in the 
magnetic field at one time. This means 
that the voice coil will generate propor
tionately less back-EMF and amplifier 
damping will be consequently reduced.

But the most important factor of all, 
which greatly reduces the efficacy of 
the damping provided by the amplifier, 
is the resistance of the voice coil itself. 
In a typical 8-ohm loudspeaker, the 
voice coil resistance is about 6 or 7 
ohms. Against this, we can see that the 
fraction of an ohm output resistance of 
a typical amplifier is negligible. So, by 
comparison, if an amplifier has a 
relatively high output impedance at 
50Hz of, say 3 ohms, the overall change 
in the electrical damping is not large. 
For the electrical damping provided by 
the amplifier to be really effective, the 
voice coil resistance would have to be 
considerably smaller with respect to the 
total loudspeaker impedance.

We might conclude then, that the 
electrical damping provided by the 
amplifier is not of major importance. 
Whether or not that is the case depends 
on the particular loudspeaker system, 
and whether the designer has relied on 
electrical damping to achieve the 
specified performance. Whatever the 
conclusion, it would be wrong to 
assume that an amplifier need not have 
a low output impedance.

Ideally, the amplifier should have 
zero output impdance. If not, when 
driving a loudspeaker system with 
typical large variations in load im
pedance, the amplifier will be unable 
to provide constant voltage drive. This 
would be undesirable, because 
loudspeaker designers normally 
assume that the driving amplifier is a 
constant voltage source.

If we decide that for an amplifier to 
be a constant voltage source with less 
than 1dB (or +0.5dB) total variation 
over the whole frequency range when 
driving typical loudspeakers, then the 
source impedance must be less than 
about 0.3 ohms.

Our conclusion is therefore a 
paradox; High damping factor is not of 
great relevance as far as damping of 
loudspeakers is concerned. But as an 
indirect indicator of low output im
pedance, high damping factor is 
desirable. Confused? Well never mind. 
Most amplifiers have a high damping 
factor anyway, as a spinoff of normal 
design procedure. ®

“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.”

Athol H. Kelly B Com. (Hons I A ASA F C I S.
Principal Stott s Technical Correspondence College

riw The name to trust in OlUllO MF correspondence education
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 31 1627
Kent Town, 66 King William Street. S.A 5067 Tel 42 5798

Perth, 89 St. Georges Terrace. 6000 Tel: 322 5481
Hobart. 1 st Fl. 29 Argyle Street. 7000 Tel 34 2399

Singapore, P 0 Box 3396. Singapore 1.
Please send me free, and without obligation, full details ot the following courses:

Stott s undertake that no sales counsellor wilt visit you

The Stott's range ot courses in 
Electronics are:
Radio tor 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.

ALA/ST547/EA579 |
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The Features
The 580 is designed with a thoughtful selection 
of features which make the deck more con
venient and enjoyable to use.
Motor-Controlled Head Assembly 

The Direct Flux Erase Head 

The Crystalloy SuperHead 

Pause/Cue Feature 

Timer Operation 

Remote Control

The Transport
The 580's Diffused-Resonance transport is 
basically a 2-motor system: one phase-locked- 
loop DC servomotor drives the flywheels/ 
capstans, and a second DC motor is used for the 
fast-wind functions. There is, however, a third 
motor in the 580's transport; it replaces the 
solenoid which is commonly used in logic- 
controlled transports. The use of a motor to 
govern head assembly movement makes the 580 
an extremely quiet machine. More importantly, 
head insertion is far more gentle than with 
solenoids, so critical alignments are less likely 
to be disturbed.

The Nakamichi "Regulars" 
• Dolby Noise Reduction System 
• Separate Bias and Eq Selectors
• Defeatable MPX Filter
• Tape-start Memory
• Built-in 400 Hz Test Tone
• Front Panel Access to Rec Cal and Bias
• 47 dB-range Peak Level Meters
• Full IC Logic w/Total Tape-end Shutoff
• High-output Headphone Amplifier

Z1

CSA

These days, choosing the right cassette deck is at best a difficult task. With so many sizes, shapes 
and features, it’s hard to tell which combination will best suit your needs. And, if you rightly place 
performance ahead of gadgets, the choice is no less difficult because there is as much fiction 
as there is fact in published specifications.

2 Head Cassette Deck
For additional information, direct all inquiries to:

Unless you are a technical wizard, it is nigh impossible to make meaningful comparisons 
on the basis of printed information alone. The answer, perhaps 

surprisingly, is Nakamichi who has uncovered new magnetic head / 
technology, new transport technology and / 

new electronic circuit design tech- z ... . , . |^>^| I niques, all of which combine to make /NaKamiCril^UW startling improvements in repro- / 
duction accuracy — improvements / 

which are not necessarily reflected / o < 
in the published specifications ' ~

CONVOY INTERNATIONAL PTY. LTD 
4 Dowling Street, Woolloomooloo, N.S.W. 2011 
Telephone: (02) 358-2088. Telex: AA23111

or the price.
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Nakamichi 580 cassette deck sets new standards
The Nakamichi 580 2-head cassette deck, which is currently being 
released on the Australian market, heralds a new generation of 
high performance Nakamichi equipment. It may fairly be said to set 
new standards in cassette deck presentation and performance.

The name Nakamichi is, of course, 
well known and well respected in hifi 
circles and their 1000 series and 600 
series cassette decks became 
something of an industry reference in 
terms of basic performance. Their 
physical appearance, however, had less 
than universal appeal.

The new 580 model is wide and slim, 
with plenty of eye appeal to those who 
like the modern technical look. It is not 
small, however, measuring 500mm (W) 
x 130mm (H) x 350mm (D). The finish is 
a smooth, dull black, with white prin
ting and a clear perspex strip over the 
level meters, the tape counter and the 
top of the cassette compartment.

We understand that the 580 
represents Nakamichi's response to two 
distinct pressures: the first, to produce 
an up-dated product; the second, to 
design for the impending challenge of 
metal-coated tape. In fact, the 580 is 
equipped only for the normal range of 
oxide coatings but there is evidence in 
the design of forward planning.

In particular, the erase head 
represents a complete departure in 
concept which, according to 
Nakamichi, exposes the tape to the 
basic erase field rather than to the mere 
leakage from the conventional gap. The 
system has the potential to increase the 
intensity of the erase field, as necessary, 
without running into head saturation. 

The spin-off, as far as the 580 is con
cerned, is the ability to erase conven
tional tapes to the same degree of 
quieting as can be achieved by full bulk 
erase. The claim is supported, in the 
manufacturer's literature by com
parative full spectrum noise curves.

Another notable feature is a com
plete new transport system employing 
three motors. One motor drives the 
twin capstans, which are of different 
diameter and operate at different 
rotational speeds, in order to spread 
rather than concentrate any 
mechanical resonances. A second 
motor drives the take-up and fast 
spooling systems, while a third per
forms the mechanical control functions 
that would otherwise involve solenoids. 
Nakamichi claims that motor control is 
much smoother, with less chance of 
jarring the precision assembly.

We would hazard a guess that the 
mechanism has been designed to 
provide an ultimate option of running 
metal tapes at half speed, thereby 
doubling their playing time for 
medium-fi requirements. There is no 
such provision on the 580 but, again, it 
benefits by a notable spin-off: a wow 
and flutter figure of 0.07% (DIN 45507), 
the best figure we have measured to 
date!

Looking now at the front panel, the 
load/eject mechanism is, again, the 

smoothest we have encountered. The 
cassette is clearly visible at all times 
through the front cover and both can 
be removed easily to give access to the 
heads for cleaning. Access is also 
available to factory (or service) pre-set 
adjustments for head position and R/P 
head azimuth.

When switched on, the cassette com
partment, tape counter and meters are 
all illuminated, alone with the 
power-on button. In addition, a tiny 
green spot shows on the touch tab 
which is currently functional. Opera
tion is particularly smooth and noise- 
free.

While most users will doubtless 
operate the 580 deck by way of the pan
el controls, two supplementary options 
are available. One is a remote control 
lead which permits operation of the 
recorder over distances of about five 
metres. The other is an infra-red 
transmitter/receiver, which extends the 
potential operating distance and avoids 
the need for a wired connection.

The same remote control socket on 
the rear can be used in conjunction 
with an external timer (e.g. the 
Nakamichi DS-200 digital program 
timer) to permit pre-programmed 
recording or playback. The controls to 
dow with "Timer" mode are already 
provided on the front panel of the 580.

So also is the button which interlocks 
operation with the footage counter to 
provide a "memory" function.

As indicated by the name, the 
Pause/Cue tab has a double function. 
During play or record, it will produce a
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PRODUCTS OF SOUND RESEARCH

and BOGEN
COMMUNICATIONS, INC.

- the finest combination of sound products in Australasia

TELEX 300 DUPLICATOR

TCE-200 EQUALIZER

BOGEN TECHCRAFT TCE-200 1/3 OCTAVE GRAPHIC
EQUALIZER. +17 dBm with 24 active filters.

TELEX 300 SERIES HIGH SPEED DUPLICATOR for cassette 
and reel. Fast, economical and reliable with complete spare 
parts and service.

TCM-200 MIXER

BOGEN-TECHCRAFT TCM-200 PRO MIXER 8 Channel mic
rophone, 20-20000 Hz, expandable to 24 channels

M.C. CART MACHINE

TELEX/MAGNECORD M.C. CARTRIDGE UNIT for Broadcast.
Mono and Stereo, play and record, superb design IEC or NAB. 
Economical Price.

950S MICROPHONE

ASTATIC 950/S DYNAMIC CARDIOID contoured for high 
frequency performance, multi stage filter, on/off switch.

DESK COPIER D.I. AMPLIFIER
TELEX HIGH SPEED CASSETTE DESK COPIER makes 
quality copies in minutes at the touch of a button. Available 
in Mono or Stereo.

D.I. SERIES AMPLIFIERS. Balanced microphone inputs, 70 
and 100 V output. Available 16, 35, 60, 100 watts.

TELEX COMMUNICATIONS headsets for 
any application.

TELEX COMPACT CASSETTES they make 
cassettes for people who know the difference. BOGEN HORNS 15 and 30 watt. 70 volts 

line.

AVAILABLE FROM

SYDNEY MELBOURNE BRISBANE NEW ZEALAND ADELAIDE PERTH HOBART
Audio Telex 
Communications Pty. Ltd., 
54 Alfred Street,
MILSONS POINT, N.S.W. 2061 
Tel: 929 9848

Audio Telex Audio Telex , Direct Imports (NZ) Ltd,
Commonicatioos Pty. Ltd., Commuoications Pty. Ltd.,P.O. Box 72
7 Essex Road, 394 Montague Road, HASTINGS NZ
MT. WAVERLEY. VIC. 3149 WEST END, QLD. 4101 Tel: 89 185'
Tel: 277 5311 Tel: 44 6328

Werner Electronic Industries 
Unit 5, 28 Grey Street, 
KILKENNY, S.A. 5009 
Tel: 268 2801

Electro Acoustic Company Video & Sound Services, 
55 Frobisher Street, 11-13 AodrewStreet,
OSBORNE PARK, W.A. 6017 NORTH HOBART, 7000
Tel: 444 8688 Tel: 34 1180

38 ELECTRONICS Australia, May, 1979



NAKAMICHI 580

noise-free pause; in either fast forward 
or fast reverse mode, pressing the tab 
brings the R/P head into contact with 
the tape, thereby simplifying the task of 
locating the beginning or end of a 
recording.

Rewind time, by the way, is commen
dable at about 47 seconds for a C-60 
cassette. At the end of any functtion, 
the auto-stop operates within 1 second.

Above the function tabs are holes 
giving access to presets which allow the 
deck, to be set up for two major grades 
of ferric tape: normal low-noise high 
output, and high coercivity.

Characteristic of Nakamichi thinking, 
the manufacturers see no necessity to 
go beyond four brands (Nakamichi, 
Fuji, Maxell and TDK). There is no 
specific provision for other types, or for 
CR02 tape and no in-built metering ad
justment to optimise the deck for such 
tapes, as is done in some other modern 
decks. Clearly the intention is that the 
user should accept the factory ad
justments and stick to the recommend
ed tapes. Failing that he/she would 
have to resort to external instrumenta
tion or simply hope that existing ad
justments will be near enough.

If the user opts for external in
strumentation, Nakamichi 
recommends their T-100 Audio 
Analyser, which provides a wide range 
of facilities for checking and peaking 
up a high performance system.

What the 580 deck does provide is an 
internal 400Hz oscillator which can be 
used to check and adjust the calibration 
of the twin output meters, with 
separate adjustments for the respective 
channels and for the two general 
classes of tape envisaged. A procedure 
is also suggested for checking and ad
justing the Dolby level, as per instruc
tions in the owner's manual.

Rather than use LED peak indicators, 
the designers have opted for peak 
reading level meters, which provide a 
visual memory of peak levels. The 
forward response time is very fast but it 
takes about 3 seconds for the pointers 
to fall back from full scale to zero.

We found that the meter calibration 
was very good (within 0.5dB) over the 
important range from +7 to —5dB, 
deteriorating somewhat below —5dB. 
In fact, the calibration in the region of 
—30 to —40dB, adjacent to the stop, is 
quite meaningless. It would have been 
more realistic to limit the calibration 
and concentrate the attention on the 
range —20dB to +7dB.

While checking the meters, we also 
checked the response of the basic deck 
electronics from input to the recording 
level, as ostensibly impressed on the 
tape. It was broad and flat, with the 
-1dB points at 10Hz and 15kHz; this 
with the MPX (FM stereo multiplex) 
filter switched out. With the filter in cir

cuit, the response at 18kHz was 25dB 
down on the 1kHz reference.

To put the 580 into record mode, the 
instructions suggest pressing the 
Pause/Cue and Record tabs 
simultaneously — a simple matter 
because they are side by side. The Rec. 
Level and Balance controls can then be 
adjusted to ensure that an adequate 
level and balance will be applied to the 
tape. To initiate recording, simply press 
the Play tab; to stop it temporarily, 
press the Pause tab, and so on. The

This underside photo of the Nakamichi 580 shows the compact transport 
mechanism which has three motors. The third motor replaces the solenoid 
functions of competitive deck.

Stop tab not only stops the transport 
but also cancels the Record mode.

Connections to the deck are made to 
a panel on the rear, either by a DIN 
plug and socket or by the now usual 
RCA connectors.

One notable — and we think unfor
tunate — omission is any provision on 
the deck for a direct microphone input. 
Nakamichi apparently take a purist 
view that, if the user wants to use their 
deck for live recording, they should not 
be encouraged to plug in any old (or 
new) microphone. They should buy a 
proper microphone m i x - 
er/preamplifier (what better than the 
Nakamichi MX-100 plus power supply) 
together with appropriate 
microphones!

Finally, how does the 580 stack up in 
the thing that it is really supposed to 
do? To record and replay a tape?

To find that out, we loaded it with a 
TDK SA C-90 cassette, one of those 
specifically recommended in the Users 
Manual.

With Dolby switched out and 
referenced to -OdB at 1kHz, the 

response was flat to 100Hz, up 1dB at 
50Hz, flat again at 30Hz and down -2dB 
at 20Hz. Going higher in frequency, it 
was flat to 3kHz, drooping very 
gradually to 1dB down at 10kHz, 
sustaining that level to 15kHz. Beyond 
that, it carried on to 20kHz with no 
more than an additional 0.5dB loss.

A most commendable curve.
With Dolby switched in, the bass 

response remains substantially un
altered except that the slight 
prominence at 50Hz becomes a 0.5dB 
loss (forget it!) Above 2kHz, there is a 
gradual drop of -2dB at 10kHz, in
creasing to -3dB at 15kHz and -3.5dB at 
20kHz.

To be pedantic, the response with

Dolby is not quite as flat as without but 
the bonus is a distinct improvement in 
signal to noise ratio: -52dB with Dolby, 
-48dB without.

This was confirmed in A-B testing of 
source and taped signals, as heard on 
high quality phones. With Dolby in cir
cuit, the copy was virtually in
distinguishable from the original, 
betrayed mainly by the occasional 
drop-out and the occasional peak 
loudness passage. Without Dolby, the 
4dB increase in tape noise made it dis
cernable to the critical ear.

Total harmonic distortion remained 
low at about 0.8%, with channel 
separation at -40dB (100Hz, -41dB 
(1kHz) and -32dB (10kHz).

Recommended retail price of the 
580, as illustrated but complete with 
manual, is $599. The remote control 
cord, the infra-red remote control, and 
external microphone amplifier(s) are 
available as optional extras.

For further information: Convoy 
International Pty Ltd, 4 Dowling St, 
Woollomooloo, NSW 2011. Tel: (02) 
358 2088. (LDS & WNW)
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Marantz 3650 Stereo Control Console
Catering to those who prefer separate power amplifiers and 
preamplifiers, the Marantz 3650 stereo control console offers a 
large number of control facilities including comprehensive dubbing 
for two tape decks. It also has switches to set cartridge loading and 
shunt capacitance.

The model 3650 is very similar in 
appearance to the Marantz 1152DC 
stereo amplifier reviewed in these 
columns in July 1978. The styling of the 
front panel, in satin gold anodised 
aluminium, gives an impression of 
heaviness and is almost, perfectly 
symmetrical in its layout.

Overall dimensions of the Marantz 
3650 are 416 x 152 x 283mm (W x H x D) 
including knobs, rubber feet and rear 
projections. Mass is 8.5kg.

As shown in the photograph below, 
the 3650 has a large number of knobs, 
switches and controls. Inputs are 
provided for two magnetic cartridges, 
one of which may be a moving coil 
type. As well, there are two switches to 
vary the resistive and capacitive loading 
for the cartridges, although these are 
not operative for moving coil car
tridges.

The source and tape selection 
facilities are complex, to say the least. 
Six buttons at the top left-hand corner 
of the front panel provide for input 
selection (to be actually listened to) 
from either of two magnetic cartridges, 
tuner, auxiliary or either of two tape 
decks.

Immediately below the input selec
tion buttons are two large knobs which 
select the source to be recorded from 
any of the above six by two tape decks. 
The two knobs also allow for dubbing 
in either direction between two decks. 
There is also a tape equalisation switch, 
which allows the 3650 tone controls to 
modify the program tonal content be
ing recorded by either of the two 
decks.

Following past Marantz practice, the 
3650 has bass, mid and treble controls, 
although this model carries the com
plication further by having separate 
controls for each channel and turnover 
selection for the bass and treble con
trols. In addition, there is a defeat 
switch for the tone controls.

The model 3650 has the same high 
and low filters as used on the model 
1152DC mentioned above. As with the 
1152DC, the low filter has a slope of 
18dB/octave below 15Hz which makes 

it particularly effective, but the nominal 
slope of 18dB/octave for the high filter 
only applies above 20kHz and makes it 
less effective.

Besides accommodating quite an 
array of RCA sockets for the inputs and 
outputs, the rear panel of the 3650 has 
three sets of spring-loaded terminals 
for speakers. One set is for the output 
leads from the accompanying power 
amplifier, while the other two sets are 
for two pairs of loudspeakers.

Inside, the relatively large chassis is 
divided into two sections. The rear half 

accommodates all the wiring to the in
put and output sockets and the power 
supply. The front section, which is 
shielded from the power supply, is 
tightly crammed with quite a few ver
tically mounted PC boards. These are 
all interlocked together in what looks 
to be a serviceman's nightmare.

All the circuitry uses discrete semi
conductors. The total complement is 97 
transistors, Z7 diodes and 16 FETs. All 
that, just for a control unit! :

We found little to quibble with in the 
operation of the 3650, although it takes 
quite some time to become familiar 
with all its facilities. We are inclined to 
think that unless an enthusiast really 
wants all the facilities offered, he would 
be better off with a less complicated 
model.

The instruction manual is written in 

three languages: English, French and 
German. Like many multi-language 
manuals, it is badly laid out with the 
three separate language texts running 
down each page. Better to have each 
language section completely separate. 
No circuit was included with the 
manual, so we are unable to comment 
on this in detail.

Marantz categorize their 3650 with a 
whole raft of specifications but curious
ly, we could find no reference to the 
boost and cut of the tone controls. We 
measured it as: 50Hz, +13dB, —14dB; 
1kHz, +11dB, —6dB; 10kHz +10dB. 
Frequency response of the high level 
inputs was 3dB down at 90kHz with the 
tone controls in flat settings and 2dB at 
90kHz with tone controls defeated. 
RIAA equalisation was within +0.2dB 
from 40Hz to 20kHz. Phono overload at 
1kHz was 280mV RMS. No problems 
there.

Signal-to-noise ratio for the high 
level inputs was 77dB unweighted with 
respect to 150mV RMS in, with 4.7k in
put loading. For the phono input, load
ed with our reference magnetic car
tridge, the signal-to-noise ratio was 
80dB unweighted, with respect to 10mV 
in at 1kHz. This is the best phono S/N 
ratio we have ever measured.

Harmonic distortion performance 
was equally impressive. Marantz quote 
it rather vaguely as .005%. We con
firmed that distortion over most of the 

range is very close to this figure. 
Separation between channels for the 
high level inputs was 70dB at 100Hz, 
65dB at 1kHz and 46dB at 10kHz. This 
was measured with 4.7k loading the un
driven channel input

Our overall impression of the 
Marantz 3650 is favourable. It is a com
plex piece of equipment which takes 
some time to learn to drive, but it per
forms extremely well and is very quiet 
at all times. It is quite expensively pric
ed, but should give a lot of satisfaction 
to those who can afford it.

Recommended retail price of the 
Marantz 3650 is $660. Further informa
tion on Marantz equipment can be ob
tained from high fidelity retailers or the 
Australian distributors, Superscope 
(Australasia) Pty Ltd, 32 Cross Street, 
Brookvale, NSW 2100 (L.D.S.) ®
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Dick oilers FANTASTIC 
Value on IPfepmsSsir Kits 
YES! Over 500 of these magnificent Playmaster Tuners have been sold. 
NOW * because of our higher quantity buying of components we have 
actually been able to REDUCE THE PRICE!!
Buy now as the price can only remain at this new lower price while 
stocks last. Why not reap the benefit of our huge buying power NOW.
NOTE: This special price can only apply to our second production batch of 500 units.

P&P $5.50

TERMS: $13.50 deposit & 
$11.09 per month over 12 
months To approved appl
icants only (not Mail Order).

STOCK DUE IN MID MAY

0

Digita

rAM/FM 
kstereof 

uner/Clock

(ONLY 500 UNITS 
r AT THIS PRICE!!

f* NO©

A superb stereo tuner with digital readout for the stations PLUS at 
the flick of a switch, a built-in digital clock. AM plus FM stereo with 
an indicator light for stereo broadcasts. The tuner heart comes as a 
complete, ready built module - no aligning necessary and the 
extremely well detailed construction manual will make you into a 
professional kit builder in next to no time.

Cat. K-3494See EA Nov/Dec ‘78 & Jan ‘79
NOW ONLY $129“

ONLY 500 UNITS’ 
AT THIS PRICE!!'

Graphic Equaliser
Improve your Hi Fi sound out of sight with the superb NEW 
Playmaster Stereo Equaliser Kit.
Ten slider controls per channel enable you to shape the sound of 
your system to your room acoustics. Connections between the 
equaliser and your stereo amplifier are very simple, either connect 
between the pre and main amplifiers or directly through the tape 
socket. Designed to complement the already famous Playmaster
amplifiers and tuner, this unit can be used with any Hi Fi system 
and comes as a complete kit PLUS detailed construction manual.

SPECIAL INTRODUCTORY PRICE
Cat. K-3500 $9950

P&P $4.00

TIMBER DRESS SLEEVE ONLY $8.50 P&P $1.00

Cat. H-3113

The two superb Playmaster units illustrated above are shown with the optional timber dress sleeve. Why not 
give your kit the professional finish - your friends will never believe that you actually built it!

DICK SMITH ELECTRONICS
SYDNEY 125 York Street SYDNEY Ph 290 3377 MELBOURNE

147 Hume Hwy. CHULLORA Ph 642 8922
162 Pacific Hwy, GORE HILL Ph 439 5311
30 Grose Street. PARRAMATTA Ph 683 1133

CANBERRA 96 98 Gladstone Street. FYSHWICK Ph 80 4944

BRISBANE
ADELAIDE

399 binsdele Strew. MELBOURNE Ph 67 9834
656 Bridge Roed. RICHMOND Ph 428 1614

166 Logan Road. BURANOA Ph 391 6233

203 Wright Street. ADELAIDE Ph 212 1962

MAIL ORDERS PO Box 747, CROWS NEST. NSW 2065 Post and packing extra Dealers ecross Australia.

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9am to 12 noon) 
BRISBANE Vi hour oarliar

•ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 

Many lint» ara available from the 
Dick Smith Electronic» Centra» at

★ MIRANDA ★LIVERPOOL'*
★ ROSE LANDS ★



Solid-state modulated 
RF test oscillator

compact design covers 455kHz-30MHz

This little modulated RF oscillator covers the range from 455kHz to 
30MHz in four switched bands. It is compact, relatively easy to 
build and should be of interest to radio amateurs, servicemen, hob
byists and anyone requiring a reliable source of RF for alignment 
and other purposes.

by IAN POGSON

It is a long time since we last describ
ed a simple RF oscillator — 11 years in 
fact. The last one was in March 1968, so 
it is with some justification that we have 
been asked in recent times to present a 
new one.

The March 1968 design as such has 
not dated dramatically, but due to the 
passage of time, the availability of parts 
has inevitably changed. As a result 
anyone interested in building this par
ticular unit is likely to find problems. 
With this in mind, we have come up 
with what we think is a worthy 
successor, using parts which are 
currently in good supply.

The general approach we have used 
was to follow the same broad design, 

with a bandswitched RF oscillator 
followed by a buffer stage optionally 
modulated by the output of a fixed 
frequency audio oscillator. A simple 
attenuator controls the RF output. The 
output of the audio oscillator is also 
available separately from its own out
put socket. While operation has been 
arranged from an external mains deriv
ed power supply, it can also be 
operated from a battery source.

So that the RF output attenuator will 
have some real meaning, it has been 
necessary to consider the matter of RF 
leakage from the instrument. This is not 
an easy one to solve with a simple unit, 
but by using a diecast metal oox and 
taking some other precautions, we 

have managed to keep leakage to a 
tolerable level. It should be realised 
that with a simple instrument such as 
this, it is not possible to make tests like 
absolute sensitivity measurements on 
receivers. But short of this, general 
alignment and adjustments can be 
made quite readily.

Let us now have a look at the circuit 
in more detail. The oscillator uses two 
JFETs in the source-coupled configura
tion, with feedback from the second 
drain to the first gate via a 4.7pF 
ceramic capacitor. The drain of the first 
JFET is grounded to RF, while the se
cond one has a complex load consisting 
of a 10mH RF inductor in series with a 
470uH RF inductor which is shunted

The prototype oscillator was built into a metal diecast box.
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Estimated cost
We estimate that the current cost 
of parts for this project is 

approximately

$50
This includes sales tax.

with a 15k resistor. The two different 
values of inductor are used to help in 
maintaining a «easonably constant RF 
output across the range of interest. The 
shunting resistor is to avoid an un
wanted resonance.

Our main reasons for using the 
source coupled oscillator are that it is 
simple and allows the use of coils with 
only one winding and without a tap
ping. Four coils are required to cover 
the range. The lowest frequency coil is 
a ready wound one normally used in 
broadcast receivers, while the other 
three coils have to be wound; details 
are given in the table. Tuning is by



means of a standard Roblan 1U-415pF 
single gang capacitor and the two 
higher frequency bands are restricted 
by series capacitors of 470pF and 270pF 
to prevent them becoming too 
cramped. Adjustment for each band is 
by means of trimmers and the slugs in 
the coils.

Output from the oscillator is taken 
from the 470 ohm common source 
resistor via a 100pF capacitor to the gate 
of a third JFET, which performs the 
functions of buffer and modulated 
amplifier. The buffering function has 
the desirable effect of isolating the os
cillator from the output, thereby reduc
ing oscillator frequency shift due to 
varying output loading.

RF output is taken from the buffer's 
1mH drain load, via a O.luF capacitor 
and a 1k resistor. This feeds the 500 
ohm potentiometer, shunted with a 100 
ohm resistor, which forms the output 
attenuator. The combination gives a 
source resistance of about 80 ohms. The 
maximum RF output varies somewhat 
over the full range, but it averages 
about lOOmV.

The audio oscillator is a "twin-T" 
type using a BC548 bipolar transistor. A 
reasonably good sine wave is available 
from the ,047uF capacitor and this is DC 
coupled into another BC548 transistor 
which acts as an amplifier and buffer. 
The output from the collector is fed via 
a 0.47uF tantalum capacitor to 
modulate the source of the 2N5485. 
This gives an approximate modulation 
level of 30%. Audio frequency output is 
taken from the 220 ohm emitter resistor 
of the BC548 amplifier. The audio fre

Coil winding details:
Band A: label type 7211 2nd RF bandpass coil, or equivalent.
Band B: 100 turns 36B&S enamel, 2 layers of 50 turns each close wound, 

separated with layer of tape, on Neosid 5mm former, with slug and 
can. (SMS type A assemblies, without ferrite ring and cup). Ter
minate on pins 1 and 2, corresponding with used positions on 
printed board.

Band C: Same as "B" but with 35 turns.
Band D: Same as “B" but with 15 turns 28B&S enamel.

quency of the prototype was measured 
at 780Hz with an RMS level of 320mV.

A source of 12 to 14VDC is fed into 
the unit via the socket provided. At the 
socket is a .01uF ceramic bypass 
capacitor. This is followed by a 150uH 
RF inductor swung between the socket 
and the appropriate point on the 
printed board. These items are added 
to reduce the possibility of RF leakage 
via the DC supply leads. On the board 
are provided a 120 ohm resistor and a 
9.1V zener diode. They provide voltage 
regulation for the unit, thereby reduc
ing the possibility of frequency shift 
due to supply voltage variations.

It should be noted that if some 
readers may wish to supply the unit 
with a voltage higher than about 14V, 
then the 120 ohm resistor should be in
creased accordingly so as not to exceed 
the dissipation rating of the zener 
diode. The maximum power dissipation 
of the BZX79C9V1 zener diode is 
400mW. The total current taken by the 
prototype was measured at 24mA.

Earlier I mentioned that it has been 

necessary to design the new oscillator 
to suit the parts currently available. At 
the time of writing, all components are 
available but some items may need 
some clarification as regards the 
sources of supply. The diecast metal 
box is available from Dick Smith stores 
and may also be available from some 
other suppliers.

As usual, copies of the artworks for 
the printed board and the front panel 
label will be distributed to various 
suppliers and these items should be 
readily available.

The type 7211 coil, coil components, 
"Handspan" dial knob and the Roblan 
variable capacitor are all distributed by 
Watkin Wynne Pty Ltd, 32 Falcon Street, 
Crows Nest, NSW 2065. They may be 
obtained direct or through most other 
components stockists.

The four trimmers are shown on the 
circuit as the 2-22pF Philips plastic 
dielectric type. This type may be used, 
but there are some alternative ceramic 
types currently easier to obtain and 
they are physically compatible, fitting
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Solid-state modulated RF oscillator

This component overlay 
diagram shows the PC 
board as viewed from 
the component side. 
Note that the trimmer 
capacitors (marked with 
an asterisk) are mounted 
on the copper side of 
the board.

the board just the same as the Philips 
ones. However, the actual capacitance 
values available differ from the 
specified 2-22pF. In point of fact, we 
used ceramic 3.5-13pF units and these 
are available from Radio Despatch Ser
vice, 869 George Street, Sydney, NSW 
2000. We understand that Dick Smith 
Electronics can also supply this type.

The rotary switch is a standard type 
and should be available from most 
stockists. The 500 ohm potentiometer is 
also a standard type, but it should be 
stressed that a carbon type should be 
used — not a wire wound one.

The coverage of each of the four 
ranges has been arrived at after some 
thought. It was found to be possible to 
get down to 455kHz with the available 
tuning capacitor and lowest-band coil, 
if the upper frequency was limited to 
1500kHz. This was decided upon, with 
the second range starting at 1.5MHz 
and going to 5MHz. The third range 
covers from 5 to 12MHz and the fourth 
range, 12 to 30MHz.

Although we have taken some steps 
to reduce RF leakage, there is still a 
noticeable amount. I consider it largely 
due to leakage across the 500 ohm 
potentiometer, even when it is turned 
right off. Checked against a good quali
ty signal generator, the leakage 
amounts to about 20uV.

Construction, while it is not difficult, 
calls for a certain amount of care. The 
usual precautions should be taken with 
regard to soldering. A good hot, clean 
iron should be used, taking care to 
make good soldered joints, without 
overheating and possibly damaging 
vital components. All components 
should be checked that they are the 
correct ones before each is fixed on the 
board. Also, due regard should be 
given to polarities where this is

These two views show the instrument as viewed from the top and the bottom, 
respectively. The PC board is stood off the front panel with brass spacers.

applicable.
In addition to the above points to be 

observed, there are some other points 
more or less peculiar to this project 
which should also be observed. These 
points will be covered as we go along.

It is a good idea to wind the three 
higher-band coils before going ahead 
with the main assembly. Details for the 
coils are given in the table. The win
dings should be done such that the 
windings are mechanically stable. They 

should be wound firmly and fixed with 
some paraffin wax or cellulose lacquer. 
Termination of the windings should 
coincide with the connections on the 
printed board. When the coils have 
been wound, they are fitted into the 
can and the can crimped to hold the 
coil in place.

Assembly of the board is next. It is 
generally best to start with the small 
components first, gradually working up 
to the larger ones. It is important to
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note that the four trimmers are 
mounted on the copper side of the 
board. Also, the 150uH RF choke 
should be left off for the time being. 
This also applies to the O.luF capacitor 
at the AF OUT point.

Mounting the variable capacitor re
quires some special attention. Firstly, a 
large clearance hole must be drilled or 
reamed in the board to clear the nut of 
the rear bearing. Also, a hole must be 
drilled to clear the rivet head on the 
back of the capacitor. These holes are 
necessary to allow the back face of the 
capacitor to sit on the board. By the 
way, it would be better to drill these 
holes before starting the assembly of 
the board.

Another consideration when moun
ting the variable capacitor relates to its 
spindle lining up with the centre of the 
hole in the front panel. It may be 
necessary to use some washers to do 
some judicious packing here and there, 
to achieve this condition. Finally, it will 
be necessary to shorten the spindle on 
the variable capacitor and fit an exten
sion shaft, also cut to length as re
quired.

Having taken the board assembly this 
far, with the variable capacitor left off 
to allow easier handling for some 
further operations, the brass spacers 
may be fitted. You will notice that we 
have six spacers Tin long and another 
six 3Ziin long. The reason for this is that 
we needed six spacers 13Zdn long but 
these were not readily available. (If you

PARTS LIST
1 Diecast aluminium box 190mm x 

60mm x 110mm.
1. Lettered front panel (see text).
1 Handspan dial knob
2 Knobs
2 Belling Lee coaxial sockets
1 2-pin speaker socket.
1 2-pin plug for above.
1 Miniature SPDT toggle switch.
1 2-pole 5-position rotary switch
1 500 ohm linear potentiometer.
6 Brass spacers, 1in long tapped Vain 

Whitworth
6 Brass spacers, Vdn long tapped 

Vain Whitworth
1 Printed circuit board 178mm x 
89mm, code 79R05.
1 Roblan 10-415pF single gang 

capacitor
1 150uH RF inductor.
1 470uH RF inductor.
1 1mH inductor.
1 10mH RF inductor.
1 label type 7211 2nd RF bandpass 

coil
3 Neosid coil former assemblies, 

SMS type A.
3 2N5485 transistors
2 BC548 transistors
1 BZX79C9V1 zener diode

CAPACITORS
7 4.7pF NPO ceramic 

are able to make your own then so 
much the better.) The spacers were 
joined together with some V^in 
Whitworth screws with the heads 
removed. These were used as joiners by 
inserting half of the thread into one 
end each of a 1 in and a 3Ziin spacer. The 
joined spacers are then screwed to the 
printed board.

We will assume that the front panel is 
ready with all holes drilled. The rotary 
bandswitch may be mounted and put 
aside for the moment. Now fix hookup 
wires to each of the points of the board 
which have to go to the switch. You 
have the option as to whether you use 
both holes with leads from pin 2 of coils 
for bands A and B, or use a jumper 
across the switch lugs and only use one 
of the points on the board. Also, shield
ed leads, using insulated audio type 
coaxial cable, should be used for band 
C. This is done to prevent "suckout" 
from the adjacent band D, with conse
quent upsetting of the oscillator at the 
particular frequency.

Now offer tne front panel with switch 
to the spacers and use the two middle 
spacers to screw the board to the panel 
for the next operation. The leads from 
the board have to be cut to length and 
soldered to the lugs of the switch. This 
is a bit tricky, but by giving each lead 
some thought and working out the 
order in which they are terminated, it 
may be done without any great 
problems.

It is important that the leads be kept

1 18pF NPO ceramic
4 2-22pF Philips trimmers (see text).
1 100pF polystyrene.
1 270pF polystyrene.
1 470pF polystyrene.
2 .01 uf greencap.
2 ,022uF greencap
1 ,047uF greencap
2 0.1 uF greencap
1 0.47uF 35VW tantalum
1 4.7uF 10VW electrolytic
1 10uF 25VW electrolytic

RESISTORS (Vz watt)
1 x 100 ohm, 1 x 120 ohm, 1 x 220 
ohm, 2 x 470 ohm, 2 x1k,1 x 1.8k, 1 
x 4.7k, 1 x 6.8k, 1 x 15k, 2 x 18k, 1 x 
1M.

MISCELLANEOUS
Hookup wire, solder, solder lugs, 

audio type coax cable, screws, 
nuts, enamelled wire for coils.

NOTE: Resistor wattage ratings 
and capacitor voltage ratings are 
those used in the prototype. Com
ponents with higher ratings may 
generally be used provided they 
are physically compatible. Com
ponents with lower ratings may 
also be used in some cases, 
provided the ratings are not ex
ceeded.

(Minted circuit?

• Specials to your drawing
• POSTAGE small 80c large $1.10.

• Accurately machine printed etched
• Phenolic & fibreglass-gold tin plated
• EA R & H ET Philips Mallard available

$ 3 3
491 4.50 559 3.80 721 3.00
79PS3 2.60 78SE3 4.00 79PB2 3.20
79P1B 280 79P1A 2.80 78C1B 2.80
79C1A 3.00 558 2.50 557 3.00
142B 4.00 142A 8.00 79UP1 5.00
79S1 4.50 79W3 2.60 79CL1 2.60
791T2 5.00 78SB12 3.00 78S12B 2.20
78S12A 5.50 781M12 3.00 78UP10 7.00
78N10 2.60 78C11 3.10 78DT10D 2.00
78DT10C 2.50 78DT10B 2.80 78OT10A 6.50
ET813 3.50 ET143 2.80 ET141 4.20
ET812 2.80 ET593 3.20 ET490 2.80
ET556 6.00 78OB11 2.80 78UP9 6.00
78BBd9 3.50 555 4.00 650C 2.60
650B 2.60 650A 4.00 138 3.80
718 2.60 553 3.00 111 3.30
590B 8.00 590A 8.00 78MC10 4.00
78E09 2.50 ET605 7.00 ET391B 2.50
ET391A 2.50 ET551 3.00 ET641 ON/AP
ET591C 2.20 ET550 2.30 ET502 4.50
78UT9 16.00 78MX9 3.30 78T9 2.30
78UM8 2.60 78CL8 3.00 ET638B 3.00
ET638A 4.00 ET248 2.30 ET318 7.00
ET591 4.00 ET810 2.80 78TM8 2.00
78TSC7 2.50 78PT7 2.50 78VBG7 3.50
ET137B 2.80 ET137A 3.50 ET139 2.50
ET717 3.50 ET587 7.00 ET640 16.50
78F6B 3.50 78N 2.80 78A06 2.80
246 4.00 489B 2.50 489A 2.80
78CD4 2.60 78PS5 2.50 78C5 3.20
78UP5 5.00 ET140D 4.00 ET140A 14.00
ET1140P 5.50 ET136 2.50 ET487B 7.50
ET487A 750 ET588 20 10.00 78NG4 3.00
78UT4 4.00 78EK3 3.30 78T3 3.60
78B2 3.00 781A2 2.60 ET450B 2.60
ET450A 2.30 ET716 4.00 ET715 3.00
ET486 3.20 ET245 2.50 78C2 3.00
78AF2 3.00 7833 2.60 78CF1 2.80
77CB12 2.60 77PH12 2.60 77PM12 3.50
ET135 3.00 ET586 2.80 77MX11 2.50
775C11 3.80 77PS11 2.50 77UP9A 3.00
77MX11 2.50 77PS11 2.50
ET604 2.50 ET585T/R 3.00 ET635 2.80
ET7I3 3.00 ASC11 2.80 77UP11 6.50
77TS9 3.00 ET603 3.00 ET583 2.50
ET134 2.60 77AL8 2.50 77T10 2.50
77OVM9 2.80 ET065 2.20 120
ET067 2.20 ET063 2.50 ETC03 2.20
ET072 2.50 ET085 2.00 ET084 2.50
ET485 2.80 ET484 3.00 ET581 2.50
ET481M 2.50 ET582B 2.60 ET532A 3.00
ET547 2.50 ET317 2.50 ET712 2.50
77D7 2.50 7787 2.80 77DLT7 6.00
77UP6 3.50 rrrra 2.80 770BF7 3.20
ET631/2 4.50 ET481PS 3.00 ET444M 2.00
ET444S 3.00 ET316 2.50 ET549A 2.50
ET548 3.20 77TTY6 2.50 HMS276 6.00
77PTY7 2.80 77PTY6 2.50 ET133 2.60
77E05 3.50 77PRE5 2.50 77UP5 8.50
ET081 2.20 ET062 2.50 ET546 2.50
ET632U 4.00 ET632 7.00 77TTY4 2.50
77CC4 3.00 77UP2 3.00 ET132 2.50
ET632C 0.00 ET632B 6.50 ET632A 6.50
77UT2 3.00 77F1B 2.50 77F1A 3.20
ET633FR 6.00 77UT2 3.00 ET633 6.00
ET632P 2.50 ET632M 7.50 ET482B 2.80
ET482A 6.50 76CL12 2.50 ET630 2.20
76B4 2.60 ET480PS 2.50 ET480 2.80
ET631 7.00 ET630 2.20 ET066 2.20
ET664 2.00 ET449 2.20 ET004 2.80
ET448A 2.20 ET448 2.30 ET711C 2.00
ET711B 2.20 ET068 2.00 ET061 2.00
ET044 2.00 ET043 2.00 76M19 3.50
ET711R 2.50 ET7110 6.00 ET447 2.80
ET544 2.50 76PC9 4.40 76EX10 2.80
ET602 6.50 ET446 2.50 ET533A C 3.50
ET711A 7.50 ET543B 2.50 ET543A 2.50
ET445 2.50 ET241 2.00 ET780B 2.50
ET780A 3.00 ET541 2.50 ET444 3.00

ALL SILICON 30/60w PA PORTAMP 
6W"W X 8WD x 3WH 12 — 16V, two inputs 5 & 
100mV. 125. 250. 500 ohm output only. No. 763A 
$70 ea. 240V operation $33 extra. Freioht collect.

LCOILS and IF's AH 62.50 ea plus post 60c

MAIL cheque or money order 
(add postage) direct to —

RC radio pty ltd
651 FOREST RD BEXLEY

NSW 2207 587 3491 ,
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sanuia
the long term reliable

N501 Multimeter 
The executive 
choicel
• Measurements similar to 

a VTVM can be taken as 
the N 501 has a constant 
IMQ input impedance on 
the ACV ranges.

• Widespread coverage of 
the principal measure
ments is available as the 
N501 has AC + DC Volts 
to 1.2kV,ACand DC 
Amps to 12 Amps and 6 
resistance ranges to 200 
Mi2s.

• Attractive, 9mm thick 
walnut sideboards help 
protect the multimeter 
from accidental damage.

sanuia

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 and ACV

• Semiconductor test 
-simultaneous reading 
of load current & voltage 
with fl

• Temperature measurement 
of -30°C to +150°C with 
extra probe

multimeter. T-5 5 THD Multimeter 
(T- 5 5 D c/w optional 
temperature probe)

The latest lightweight 
with heavyweight

• 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.

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 - J00-200 Megohm.
Continuity Scale: 0-100 
ohms.
Including vinyl-leather case 
with lead pouch, shoulder 
strap and insulated test 
leads.

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.
• I OpA movement -

1 OOkfi/V, varistor 
protected

• Polarity reversal 
switch-negative 
measurements

• Equalising transformer
common shunts &jacks for 
1.2A& 12A DC/AC

BX-505 
MULTITESTER
• Fast-response, 24pA 

movement-fuse & diode 
protected with high 
resolution factor 
(0.4/iA/scale division)

• Revised scale marking
intermediate readings 
readily determined

• Polarity reversal 
switching- negative 
measurements

• Series capacitor terminal 
(OUTPUT+)-AF output 
level check

RANGES: AC & DCV to 
1.2kV(30kVDCwith 
optional probe). AC & DCA 
to 12 amps

• 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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Solid-state modulated RF oscillator

as short as possible. The shielded leads 
are only earthed at the switch end. 
Connect the shields together with a 
piece of hookup wire and then run 
from the connection nearest the 
variable capacitor position, with 
another piece of hookup wire, which 
will be soldered to the frame of the 
variable capacitor later on.

Having got the switch wired up, the 
rest is quite easy. The switch should 
now be unscrewed from the front pan
el and allowed to be supported by the 
leads for the time being. The front pan
el is now removed from the stand-offs.

Mount the two coaxial sockets, the 
DC input socket, the toggle switch and 
the potentiometer on the panel. Put a 
solder lug under the nut which holds 
the DC input socket nearest the switch. 
A .01uF ceramic capacitor is connected 
between the lug and the +12V terminal 
on the socket. Also, a lug is fitted under 
the nut of the RF OUT socket which is 
nearest the end of the panel. This lug is 
soldered directly to the nearest lug on 
the 500 ohm potentiometer. Then 
another solder lug is used to make the 
connection between the centre con
ductor of the coax socket to the centre 
lug of the potentiometer.

Before proceeding with the connec
tions between the board and the panel 
components just dealt with, the 

variable capacitor should be installed. 
First of all the spindle should be 
shortened so that when the boss of the 
extension spindle is fitted it will just 
touch the body of the capacitor, 
although a slight clearance should be 
observed when finally fitted. By tem
porarily fitting the panel, the length of 
the extension spindle required to suit 
the handspan knob may be found. The 
spindle should then be cut to this 
length.

At this stage, the variable capacitor 
should be mounted permanently on 
the board, making whatever ad
justments which may be necessary to 
ensure that the spindle passes through 
the centre of the hole in the front pan
el. With the front panel in position, you 
should have a clearance between the 
end of the extension spindle boss and 
the inside face of the panel of between 
1 and 2mm. It is necessary to make elec
trical contact at this point between the 
boss and the panel. We took a flat 
washer and dished it so that when it was 
dropped over the spindle and the front 
panel fixed in place, the washer should 
make a sliding contact as required.

With the variable capacitor installed, 
the rest of the leads from the board to 
the components on the panel may be 
added. In the case of the AF output, a 
O.luF capacitor is run between the 

board and the socket, while a 150uH RF 
inductor is run from the +12V DC in
put socket to the board. Another point 
is that the -12V DC lug on the socket is 
connected to the earth point on the 
board, as shown in the wiring diagram.

With the instrument completed, a 
power supply is needed. Any suitable 
source of 12 to 14V DC should be 
satisfactory. It is a good idea to shield 
the positive lead and some audio type 
coaxial lead will achieve this. This 
precaution should help to keep RF 
leakage to a minimum.

A convenient power source is the 
Ferguson Power Point Adaptor, type 
PPA9DC. With the load involved here 
this unit gives between 12 and 14V into 
the oscillator. An equivalent Plug Pak 
made by A & R Transformers should 
also be satisfactory, although we have 
not tried one at this stage.

Preliminary checks should be made 
to ensure that all is well before 
switching on. After switching on the 
power supply, it should then be es
tablished that the unit is working 
properly by listening on a suitable 
receiver. Assuming that signals may be 
heard at various frequencies on the 
receiver, the instrument is ready to be 
calibrated.

If you are fortunate enough to have 
access to a frequency counter or a well- 
calibrated RF signal generator, then 
either could be used for calibration. An 
alternative method, and one which is 
possibly not so accurate, is to calibrate 
against the dial on a broadcast and 
short wave receiver.

Below is an actual size reproduction of the PC pattern.
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RF oscillator

For the purposes of calibration we 
will assume that you are using a copy of 
the front panel used on the prototype, 
with its calibration markings. Before 
starting the calibration process, make 
sure that the line on the dial knob is lin
ed up with the scale base line, with the 
capacitor fully meshed.

All calibrations must be carried out 
by taking readings with the unit in its 
box — the panel fixing screws are 
omitted for this operation. The unit 
must be removed from its box each 
time to make adjustments to the ap
propriate slug or trimmer. The reason 
for this inconvenience is that no holes 
have been provided in the box to gain 
access to these adjustments, in order to 
keep RF leakage to a minimum.

To calibrate with a frequency 
counter, turn the modulation off and 
feed the output of the oscillator into 
the counter. Start with the low frequen
cy end of band "A" and set the os
cillator dial to 455kHz. The slug in the 
appropriate coil is adjusted until the 
correct reading is obtained. Now set 
the dial to the other end of the band, to 
1.5MHz, and adjust the appropriate 
trimmer until the correct reading is ob
tained. This process must be repeated 
at each end of the band until both 
readings are correct. The three subse
quent bands are treated in the same 
way.

You may run into a problem up on 
the higher frequencies, where there 
may not be enough output from the os
cillator to give a reliable reading on the 
counter. This may generally be avoided 
by taking the output temporarily from 
the junction of tne 1mH RF inductor 
and the drain of the 2N5485.

If you wish to do the calibrating 
against a good RF signal generator, 
then a receiver covering the full range 
will be required. The RF generator out
put and the output of the oscillator will 
need to be loosely coupled into the 
aerial terminal of the receiver. This will 
need to be determined experimentally. 
The RF generator is set to the wanted 
frequency and tuned on the receiver. 
The oscillator, also set to the wanted 
frequency is adjusted with the slugs and 
trimmers in turn, until zero beat is ob
tained. The overall procedure is then 
the same as for the frequency counter.

Before proceeding, there is one 
point which must be considered with 
the above method. Very few receivers 
can be tuned to 455kHz and the 
method of calibrating 455kHz against 
such a receiver is to use the second har
monic. The receiver is tuned to twice 
455kHz, or 910kHz and the 455kHz 
point is calibrated in this way.

To calibrate against a receiver, similar 
to the one mentioned above, the slugs
48 ELECTRONICS Australia, May, 1!

Here is an actual size reproduction of the front panel.

and trimmers of the oscillator should 
be adjusted as previously described, so 
that the calibrations on the oscillator 
dial correspond with those on the 
receiver. To make sure that you are 
tuned to the signal from the oscillator, 
the modulation may be switched on 
and off to give this assurance.

When using a receiver for calibration 
purposes, it will more than likely be a 
superheterodyne. This being the case 

the possibility of errors due to "image" 
responses should not be overlooked. 
The two receiver responses are 
separated by twice the IF of the 
receiver. In the usual case of a 455kHz 
IF, the two responses will be 910kHz 
apart. The true or wanted response is 
usually that which corresponds to the 
lower oscillator frequency, or the 
higher of the two receiver dial 
readings. ®
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THE NOW FAMOUS CHESS CHALLENGER-10. THE ONLY COMPUTER TO REMAIN 
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Combining high performance with modest power & cost...

A Playmaster Amplifier 
for flats and home units
Here is a new stereo amplifier which offers a lower cost alternative 
to our earlier — and still current — Twin-25 and Twin-40 watt 
Playmasters. With an output of about 10 watts per channel, it could 
provide an excellent basis for a good quality system scaled to the 
more modest needs of many flat and home-unit dwellers.

by RON De JONG

In these days of high power 
amplifiers, 10 watts RMS per channel, 
or 20 watts total, may seem a rather 
modest figure but, in fact, it represents 
a lot more power than most listeners 
use most of the time in an average 
home. Used with efficient 
loudspeakers, this new amplifier can 
make a surprising amount of noise!

While it could, of course, be mated 
with expensive peripherals, more 
logically we can imagine the construc
tor watching the advertisements for an 
attractively priced belt-drive turntable 
with magnetic cartridge and perhaps an 
attractively priced cassette deck. Add a 
couple of speaker systems like the 
Playmaster 3/26L and you could have 
some nice sound for not too much 
money.

In seeking to scale down the cost of 
an amplifier like the Twin-25, one does 
not have too many options if the basic 
input and control facilities are to be 
retained. However, in opting for a 
lower power output rating, one can 
specify a scaled-down output stage and 
50

a less costly power supply configura
tion. It's simply a matter of not paying 
for watts that you may never use!

One should hasten to add that, in 
scaling down an ouput stage, it is not 
necessary to scale up its distortion, 
noise, hum or non-linearity in terms of 
frequency response. As we shall see 
later, a modestly powered amplifier can 
be designed with the same care as one 
with much higher ratings.

In building up the prototype, we 
took the easy road by adapting existing 
metalwork, knobs and panel. Looking 
at the amplifier from the front, you 
would never know it from its bigger 
brothers. Nor, for that matter, would 
you be likely to pick the difference in 
sound, short of pushing it to the limit 
where one starts to clip and the other 
doesn't.

However, in the quest for lower cost, 
a less expensive front panel could be 
provided, while the resourceful con
structor could produce his own sleeve 
casing from wood or particle board, 
suitably polished, lacquered or

covered. We must leave that up to in
dividual suppliers and constructors.

Now for a look at the basic design:
In seeking to simplify the power 

amplifier section and the power supply, 
our choice fell on a type of mains 
transformer which is currently available 
from at least two sources and from 
which can be obtained up to 30VAC at 
1A. It is considerably cheaper than 
those specified for the twin-25 and 
twin-40 watt versions.

This transformer is used in conjunc
tion with a bridge rectifier and a single 
large filter capacitor to provide a 
nominal 40V DC supply for the output 
stage. The supply is unregulated but it 
has the advantage, in this context, of 
maximising the voltage available to the 
output transistors when handling 
program material. This is simply 
another way of saying that, while the 
power output under sine-wave con
ditions (both channels driven) is 
nominally 10W per channel, the 
amplifier has considerable 
"headroom", and a clipping level of 
about 12W per channel on program.

The unregulated nature of the supply 
and its ripple content presents no

As pictured above, the new amplifier 
can use the same front panel as already 
sold for the Twin-25 and Twin-40. Alter
natively, some suppliers may opt for a 
less ambitious finish. The circuit 
diagram for one channel is shown on 
the opposite page.
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ESTABLISHED OVER 35 YEARS . . . NOW WITH OVER 12,000 LINES

ADVANCED CALCULATOR
IDEAL FOR STUDENTS

COMPREHENSIVE CATALOGUE
A FULLY ILLUSTRATED REFERENCE BOOK
WITH MORE THAN 12.000 LINES DESCRIBED IN DETAIL

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 S20 you will receive:

• 4 ILLUSTRATED CATALOGUE SECTIONS

• 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

Prices listed above are current at printing date but are subject to change without prior 
notice.

NATIONAL SEMICONDUCTOR 
MODEL 108 NS108 features

Ten-digit liquid crystal display shows 
full 10-digit mantissa or 8-digit 
mantissa and 2-digit exponent plus 
sign. Display prompting alpha 
characters below the mantissa signal 
the calculator mode "X10" helps 
interpret scientific notation "DEG". 
"RAD", or "GRAD" indicates the 
angular mode "HYP" indicates 
hyperbolic mode "E" and "Eout" 
shows while performing statistical 
summations and the pending nature of 
the problem. "F" or "2nd" indicates 
secondary function of double function 
key will be selected Direct access 
accululating memory: M +.M—. MR. 
Memory store, Memory-Display 
exchange. Two levels of parenthesis.

Trigonmetric and logarithmic functions, inverse trig and log. hyperbolic functions. 
Algebraic logic. Statistical functions: three accessible, accumulating memories for 
summations. Sum X, X2. and n. Calculates mean and standard deviation, adding to 
and subtracting from the summations at will. Separate keys for permutations and 
combination calculators. Mode selection in degrees, radians, or grads 
Rectangular/polar coordinates. Degrees, minutes, seconds Square, square root 
and factorial X! Reciprocals, powers and roots. Integer/fraction isolation. Degree, 
radian, grad conversion. Complete with vinyl billfold style carrying case and 3 
silver oxide batteries.

$41.69 INCLUDING TAX
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1MV to 1000V (Four Ranges): AC 
Voltage: 1V to 500V (40 Hz'5KHz): DC 
Current. 1 MA to 200 MA (Six Ranges): 
Resistance: 1 ohm to 20 Meg ohms 
(Five Ranges); Dimensions: 153 x 76 
x 39mm; Power: 9 volt Battery e g 216 
Eveready)

INCLUDING TAX

ductor

$63.47

FLUKE 8020A
Specifications. Sensitivity: 3!4 Digit 
Liquid Crystal Display (10 Meg all 
ranges): Dimensions. 180x 86 x 45mm; 
Power Requirement 9 Volt Battery e g. 
216 Eveready (Further information 
available upon request)

INCLUDING TAX $205.28
RAPAR MODEL 200H
20K ohms/V DC: 10K ohms/V AC DC Volts 
5.25.125.500.2 5K AC Volts 10.50.250.1K DC 
Current: 0-50uA, 0-250MA Resistance: 0-50K
ohms. 0-5M ohms. Decibels —20 to +22dB

INCLUDING TAX $15.94

One FREE copy to Catalogue
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A NEW PLAYMASTER AMPLIFIER — continued

problem with the output and driver 
stages but a separate regulated and 
filtered source is necessary for the 
lower level stages. This is shown as a 
21V line and is provided by a simple 
zener-referenced series pass regulator.

The 100-ohm resistor in the collector 
circuit of the BC337 pass transistor 
serves to protect it in the event of an 
accidental short circuit across the 21V 
line. In the base circuit, the 2.2k resistor 
serves to hold the zener at the mid
point of its plateau region while, at the 
same time, providing sufficient base 
drive to the transistor. It ensures that 

At the top of the page is a plan view looking into our new "Twin Ten" Playmaster 
amplifier. The uncrowded layout should make for easy construction. The partial 
back view shows the input sockets (left), the loudspeaker terminals (right) and an 
earth terminal for possible connection to the phono player deck. If the amplifier is 
built on the twin-25, Twin-40 metalwork, the output transistor mounting holes will 
remain unused.

the zener will not come out of conduc
tion, either as a result of mains fluc
tuations or of peak demands by the 
output stage on the 40V line.

So much for the power supply.
The magnetic pre-amp and tone con

trol circuitry are similar to that in 
the Twin 40 except that the pre-amp no 
longer operates from a split supply. To 
make possible single supply operation, 
the first transistor of the differential pair 
is biased at about half the 21V supply 
voltage. To prevent noise or hum from 
entering the amplifier at this point the 
bias and supply voltages to the dif

ferential pair are heavily decoupled 
with a 15K resistor and 100uF capacitor.

A low-pass filter consisting of a 1k 
resistor and a 47pF capacitor is included 
at the input of the phono preamp, to 
attenuate any RF component which 
might otherwise penetrate the 
amplifier via the input leads. Of con
cern here are not just signals from near
by transmitters but RF pulses on the 
power lines initiated by switching tran
sients.

The additional complexity of a dis
crete differential stage preceeding the 
741 is justified by improved noise per
formance and open loop gain over that 
of the op-amp alone. The collector 
current of the differential pair was 
selected to minimise noise, and the 
collector-to-emitter voltage was made 
as small as possible to reduce leakage 
noise.

Since the input stage is no longer 
referenced to earth potential, a IM 
resistor has been included at the input 
of each pre-amp to prevent any charg
ing current from entering the magnetic 
cartridge if it is connected while the 
amplifier is turned on.

The RIAA phono equalisation 
network bridging the 741 IC has been 
slightly modified to conform to the new 
IEC recommendation for roll-off at very 
low frequencies.
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andat
associated wiring. On the left is the selector switch and, 
almost hidden below it, the stereo/mono and tape monitor 
switches. The sequence of the other controls can be 
deduced by comparison with the front view on the title 
page. Note the use of lacing and of ribbon leads to the 
controls, in the interest of neatness.

Below: The input and output connectors on the rear panel 
are available as ready-assembled strips. It is important to 
note that, while certain of these terminations are ostensibly 
"earthy", the only connection to chassis should be that 
adjacent to the phono input to the rear panel. Full wiring 
diagrams, along with parts list and specifications will be 
presented next month.

As originally set down, the RIAA 
equalisation curve calls for very high 
gain in the playback amplifier at very 
low frequencies — with the risk of 
amplifying turntable rumble. It is for 
this reason that most magnetic phono 
preamps include extra time constant 
components in the bass boost network 
to limit its effect below about 30Hz. The 
IEC is now recommending a time cons
tant of 7950uS for this limiting action 
and this is provided by the 1.2k resistor 
and 6.8uF capacitor in the base circuit 
of Q2.

The equalisation curve obtained ex
perimentally from the magnetic pre
amp is shown in the accompanying 
diagram. The response is within IdB of 
the standard RIAA curve, except 
around 20Hz, where the low frequency 
(IEC) roll-off can be observed.

The output of the pre-amp along 
with inputs from the tape, tuner and 
auxiliary inputs are brought together at 
the source select switch. From there the 
selected signal passes to the 
Stereo/Mono switch and the volume 
control, and thence to an emitter 
follower. The high input impedance of 
the emitter follower stage minimises 
loading on the volume control, so 
preserving it's logarithmic response.

In normal stereo useage, the im
pedance presented by the amplifier to 
the various high level sources is about 
40k, which can be regarded as an 
acceptable and convenient figure.

The emitter follower stage

Above about 
800Hz the 
magnetic phono 
compensation 
characteristic 
corresponds 
exactly with the 
RIAA curve. Below 
800Hz it lies close 
to the new IEC 
curve (broken 
line). The old RIAA 
curve is shown 
dashed.

20 100

preceeding the tone control circuitry 
has also been modified from the 
original 40/40 circuit. The ferrite bead 
used in the base lead of transistor Q3 is 
replaced by a 1k "stopper" resistor 
which, in combination with the internal 
base emitter capacitance, inhibits any 
tendency to high frequency instability.

As explained in the article on the 
Twin-25, the tone controls have a cons- 
tant turnover, variable slope 
characteristic, providing a subjectively 
smooth range of control for the user. 
Frequency response is flat when the 
potentiometers are electrically 
centered.

The associated amplifier involves a 
common emitter stage (Q4) and an 
emitter follower (Q5). A combination 
of emitter (or self) bias and collector 
biasing is specified for Q4, so that the

HERTZ Ik iok 20k

DC operating point of its collector is 
very stable; it is set at half supply 
voltage.

The emitter follower imposes only 
minimal loading on Q4. Moreover, 
because of the IOuF "bootstrapping" 
capacitor from the emitter of Q5 to the 
junction of the 10k resistors, the effec
tive collector load for Q4 is also very 
large, resulting in high gain.

The gain is proportional to the effec
tive collector load and is limited only by 
the inherent output resistance of the 
transistor. The total available signal 
passes through Q5 and thence to the 
Balance Control network and to the 
power amplifier system. However, 
about one tenth of the signal at the 
emitter of Q5 is fed back to the tone 
control network.

(To be continued)
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TANDY■electronics
95

Regular Retail Price 269.95

SRLE
Sale Ends 2nd. June 1979.

Feature Packed! Our Best AM/SSB Mobile
•Noise Blanker .RF Gain Control »LED Dimmer Control *PA Switch

Realistic TRC-449. Designed to get through where AM won’t! Combines PLL circuitry 
for ultra-precise frequency control and a clarifier for superior SSB reception. AM plus 
upper and lower sidebands triples the effective number of channels from 18 to 54 and 
sideband operation increases the effective range to provide more “Talk Power” than 
AM sets. Dual IF’s and crystal/ceramic filters assure superb selectivity. A switchable 
blanker cuts out impulse noise. And a special PA switch lets you use the “449" as a 5- 
watt public address amplifier and continue to receive CB calls at the same time. With 
adjustable mounting bracket, push-to-talk dynamic mike,power cord with inline fuse.

Specifications 21-9449
Sensitivity for 10dB S + N/N: SSB, AM, 0.25t/V. Adjacent Channel Selectivity at 10 kHz 65dB. Image Rejection: 80dB.
Clarifier Range: ± 1.25 kHz variable. Audio Output: 4 Watts. RF Power Output: 12 watts P.E.P. SSB maximum; 4 watts 

AM maximum. Power Requirement 12VDC positive or negative ground. Size: 6.0x20x26.6cm.

Tandy's AM/SSB Base Goes Mobile, Too!
•Auto Modulation Control »PA »LED Channel Reedout •ANL
Realistic TRC-458. Join the swing to “sideband” with one of 
the finest base/mobile rigs on the market today! Puts your 
signal across with far more power than the best AM radios. 
PLL circuitry for rock-stable performance on all 18AM and 36
upper/lower sideband channels. Crystal lattice IF filter cuts 
adjacent channel interference and automatic modulation 
control gives you full time “Talk Power” ... no power mike 
needed! With mike, adjustable mounting bracket, AC and DC 
power cords. 21-9458

“Disappearing” No-Hole Trunk Mount
Trunk Mount IH Antenna

Regular Retail Price 449.95

Sensitivity: (For 10dB S + N/N ) SSB. 0.25 microvolt, AM, 0.5 microvolt. Adjacent Channel 
Selectivity at 10 kHz • 70dB. Image Rejection: 80 dB. RF Output: 12W P.E.P. SSB max. 4W 
AM max. Power Requirement: 240 VAC or 12 VDC pos. or neg. gnd. Size: 10.1x29.2x34.2cm.

SAVE
*50 ’

PL-259 Plug

295
Regular Retail Price 9.95

•Hides In trunk whtn not In use 
Use with trunk or roof 
mount— antenna slides 
off bracket in seconds 
and stores inside trunk. 
Complete with all 
necessary hardware. 21-530

and whip.

2-Position Regular Retail Price

Switch/SWR Meter 199512"
Regular Retail Price 34.95

21-908

Mounts on centre or either 
side of boot lid and secures 
with just two sets of screws. 
Has base loading coil and 
stainless steel shock spring

s 1695

no external power source. 21-521

Handy for all antenna adjustments. Shows per
centage of reflected power from 0-25%. 
Handles up to 500 watts of RF power. Requires

99*OI z
Regular Retail Price 2.69

UHF-type connector, 
screw-on lock. 278-205

CB Mounts for theft Protection —
Underdash 

Mount

ll95
Regular Retail Price 16.95
Female half attaches permanently to 
transceiver and slides instantly on or off 
nylon guides of male bracket, which 
mounts permanently under dash of
vehicle. 21-566

Make it easy to remove your CB for safe keeping! 
Extra Mount 
for 21-566

11"

Regular Retail Price 7.95
Install this extra mount in RV, boat or car 
and use the same CB in 2 vehicles. 21-557

CB 
Floor Mount

Regular Retail Price 16.95
For when there’s no room under the dash. 
All the removal-insertion features of 
underdash mount #21-566. Female 
bracket is easy to install above trans-
mission hump. 21-568

Mall Orders Available from any Tandy Electronics Store or Tandy Electronics Mail Order Dept 
280 Victoria Road, Rydalmere. N.S.W. 2116.
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10-octave, + 13dB, low distortion and noise...

Playmaster stereo 
Graphic Equaliser
This 10-band stereo graphic equaliser will complement our highly 
successful Playmaster Twin-25 and 40/40 amplifiers and the 
Playmaster AM/FM tuner with digital readout. It has performance 
to equal or better that of the finest commercial models, but can be 
built for a fraction of the price.

by LEO SIMPSON

Most readers would agree that while 
the average modern stereo amplifier or 
receiver appears to have a plethora of 
controls, most of these are relatively 
coarse and inflexible in operation. This 
applies particularly to the tone con
trols, which generally make a large ad
justment to a major part of the audible 
spectrum.

While typical tone controls are ade
quate for making slight overall changes 
to the tonal values of a program, they 
are almost useless for correcting typical 
deficiencies of listening rooms and 
loudspeakers.

situation is a tribute to its outstanding 
ability to integrate!

With the advent of the graphic 
equaliser, the high fidelity enthusiast 
has a great opportunity to effect a 
positive improvement in his overall 
system. In fact, for the money spent, it 
is fair to say that a graphic equaliser, 
skillfully used, can provide a system 
benefit which far outweighs its modest 
cost. Note that proviso "skillfully used".

Since the frequency response of a 
typical loudspeaker has many deep 
troughs and high peaks, a graphic 
equaliser, by nature of its segmented 

of the slider knob positions shows the 
approximate tonal correction provided 
by the equaliser.

Our Playmaster Equaliser, in com
mon with the better examples of 
graphic equaliser, splits the audio spec
trum into 10 octave bands, each cen
tred on what have become the standard 
frequencies: 32Hz, 64, 125, 250, 500, 1k, 
2k, 4k, 8k and 16kHz. Each band can be 
adjusted up or down in amplitude by 
approximately 13dB.

In all, there are 20 slider controls, 10 
for each channel. This provides an 
enormous degree of flexibility in tonal 
control. Apart from providing a very 
useful tool in correcting room and 
loudspeaker deficiencies, a graphic 
equaliser is a boon to the keen tape 
recordist as it can provide a wealth of 
special effects. The Playmaster Equaliser 
is eminently suitable for either use.

When used for correcting room and 
loudspeaker deficiencies, the 
Playmaster Equaliser can be connected 
to a stereo amplifier or receiver in two

In typical high fidelity systems, the 
loudspeakers and the listening room 
interact to produce a frequency 
response which is very rough and ragg
ed. By comparison, a profile of the 
Andes would look like a series of gentle 
inclines! In fact it is a marvel that 
human ears can derive much pleasure 
from systems which are patently so 
non-linear. That the human ear does 
succeed in extracting pleasure in such a 
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response characteristics, is far more 
able to provide a suitable correction 
than the usual coarse bass and treble 
tone controls. The majority of graphic 
equalisers are also referred to as "oc
tave equalisers". The two names are ex
planatory. Octave refers to the effective 
region of response adjustment provid
ed by each control knob. Graphic 
refers to the pictorial effect of the slider 
control positions. The overall contour 

ways. First, it can be interposed in the 
'Tape Monitor" loop provided on most 
amplifiers and receivers. The 
Playmaster Equaliser duplicates this 
loop facility, so that it can still be used 
in conjunction with tape decks or 
noise/ambience signal processors. 
Alternatively, where possible, the 
equaliser may be interposed between 
preamplifier and power amplifiers.

When used for enhancing tape 
ELECTRONICS Australia, May, 1979



recordings, the Playmaster equaliser is 
connected in series with the recording 
input to the tape deck.

In any of the above cases, the 
Playmaster Equaliser will produce 
negligible degradation in signal quality 
in terms of signal to noise ratio, 
dynamic range or distortion perfor
mance. With a dynamic range of well 
over lOOdB and harmonic distortion 
typically less than 0.05%, the Playmaster 
Equaliser will be compatible with 
almost any system.

There is a catch of course. This fine 
performance and value for money will 
initially be available only to those who 
can build the instrument themselves. 
However we have made this job as sim
ple and as rewarding as it could 
possibly be. For a start, the front panel 
matches the fine finish obtained with 
the recent Playmaster amplifiers and 
AM/FM tuner (available from Dick 
Smith Electronics). This panel will be 
precision punched with a large die 
similar to that used for the AM/FM 
tuner panel. It enables the production 
of consistent high quality panels.

Black knobs for the sliders comple
ment the champagne-finished panel 
and provide a high degree of control 
visibility.

The chassis and wrapover cover have 
the same overall dimensions as the 
Playmaster equipment mentioned 
above.

Inside, virtually all the wiring is taken 
care of by the easily assembled PC 
boards. There are three PC boards, one 
for the 20 slider pots, one for the power 
supply and one for the actual equaliser 
circuitry itself. These three boards are 
soldered together, to completely 
eliminate inter-board wiring.

The Equaliser has minimal power 
consumption. In fact, we used the 
smallest readily available transformer 
which was suitable. Combine the visual 
effect of the small transformer and the 
compact PCB assembly in the relatively 
large chassis and the Playmaster 
equaliser looks remarkably un
complicated. And so it is.

The circuit is based on a simple prin
ciple which is illustrated by Fig 1. This 
shows an operational amplifier con
nected in the non-inverting mode, with 
negative feedback to the inverting in
put. The circuit is simplified in that it 
shows only one of the 10 slider controls 
and its associated circuitry.

Performance of prototype
FREQUENCY RESPONSE

Equaliser out 
Equaliser in 
(all controls centred)

Flat
10Hz to 10kHz ± 0.25dB 
and —1dB at 20kHz

SIGNAL HANDLING

Cain
Maximum input and output 
voltage (with 10k load) 
Boost and cut

Unity
9 volts RMS

+ 13dB

SEPARATION

with respect to 1V RMS and 
4.7k across undriven input

100Hz
-93dB

1kHz
-74dB

10kHz
-55dB

DISTORTION

with respect to 1V RMS 100Hz
0.027%

1kHz 
0.03%

10kHz
0.04%

SIGNAL-TO-NOISE RATIO

with respect to 1V RMS 
with respect to 100mV

94dB unweighted
74dB unweighted

INPUT IMPEDANCE 100k -

OUTPUT IMPEDANCE 1k

The overlapping curves show the maximum boost and cut available from each 
slider; the upper and low curves show the response "ripple" with all controls set at
maximum or minimum.

The circuitry connected to each pot 
acts like a series tuned circuit, so that is 
how it is shown in Fig. 1. With the slider 
control centred, the op amp provides 
unity gain and the tuned LC circuit has 
negligible effect. When the slider pot is 
set to the boost end, the negative feed

back signal tends to be shunted to 
ground by the tuned LC circuit which 
increases the gain at the resonant fre
quency. With the slider set to the cut 
end, the negative feedback is at max
imum and the gain is at a minimum, at 
the resonant frequency. As might be 
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imagined, the multiple tuned LC 
networks tend to produce some in
teraction with each other, but this has 
been kept to a reasonable limit in our 
circuit.

First generation equalisers of a few 
years back did actually use inductors in 
this circuit configuration. These work
ed well, but the inductors are expen
sive and tedious to wind, and can be 
prone to hum induction. More modern 
designs use gyrators, as we have used.

As used here, the word "gyrator" 
refers to an op amp circuit which effec
tively transforms a capacitor into an in
ductor. This is illustrated in Fig. 2.

Consider an AC voltage source, Vi, 
connected to the op amp circuit of Fig. 
2. This forces a current Ic through the 
capacitor, which develops a propor
tional voltage across R1. The voltage 
across RI is reproduced at the output of 
the op amp. The voltage across R2 is 
equal to the difference between Vi and 
Vo and this causes current lo to flow 
through R2 and into the input voltage 
source!

An analysis of the phases of these 
currents and voltages will show that 
while Ic leads the voltage Vi, as would 
be expected for a capacitive circuit, the 
net input current, which is the vector 
sum of Ic and lo, actually lags the 
voltage Vi. So, in effect, capacitor C has 
been transformed into an inductor by

EQUALISER 
PARTS LIST
CHASSIS & HARDWARE
7 plated steel chassis, 370 x 80 x 

245mm, with wrapover cover or 
timber sleeve

7 front panel
20 knobs to suit slider pots
3 miniature DPST switches
1 LED for pilot light
2 6-way RCA socket panels, Ralmar 

M421 or equivalent.
7 4-way insulated terminal block
6 25mm tapped nylon spacers (see 

text)
7 grommet
7 cord clamp
7 solder lug
7 ,0047uF/250VAC capacitor
4 rubber feet

7 3-pin mains plug and three-core 
mains cord

7 transformer, Ferguson 2851, A&R 
6474, DSE 2851 or similar with
1 2.6VAC centre-tapped secondary

Plus: screws, nuts, washers, shielded 
cable, hook-up wire, shrink tubing, 
tinner copper wire.

SLIDER PCB
7 PCB, 296 x 73mm, 79eq2a.
20 slider pots to suit, 50k linear 

taper.

the op amp. The inductance is given by 
the formula
L = RI x R2 x 3, 
where C is in Farads, and R is in ohms 
and L is in Henries.

When you consider the fact that 
more than one op amp can be fitted 
into an integrated circuit package, the 
gyrator application can replace bulky 
inductors with very compact circuitry.

Now refer to the main circuit 
diagram.

We have used Fairchild uA4136quad 
operational amplifier ICs. These op 
amps can be regarded as upgraded 741 
op amps, with superior noise 
characteristics. This last factor is most 
important because it allows the 
Playmaster equaliser to be used in the 
Tape Monitor circuit of amplifiers 
where the signal level is nominally

MAIN PCB
7 PCB, 296 x 70mm, 79eq2b
6 uA4136 quad op amps
6 pc pins

CAPACITORS 
(10% tolerance)

Tantalum: 2 x 10uF, 2 x 2.2uF 4 x 1uF
Metallised polyester (greencap): 2 x 

0.47uF, 2 x 0.27, 8 x 0.1,2x .068, 2 x 
.056, 2 x .033, 2 x .027, 4 x .015, 2 x 
.0082, 2 x .0068, 4 x .0039, 2 x .0033, 
2 x .0018.

Polystyrene: 2 x 820pF, 2 x 470pF, 2 
x 220pF, 2 x 150pF, 2 x 120pF.

RESISTORS
CAW, 5% tolerance)
2 x 1M, 20 x 470k, 4 x 100k, 4 x 10k, 2 x 

1k, 20 x 470 ohms, 4 x 330 ohms.

POWER SUPPLY PCB
7 PCB, 78 x 70mm, 79eq2c
2 fuse clips, Swann FC1 

(part no 1397-01-18)
7 250 milliamp 3AG fuse
2 1N4001 silicon diodes
2 1000uF/25VW electrolytic 
capacitors
2 100uF/16VW electrolytic 

capacitors
Resistors CAW): 1 x 1k, 2 x 47 ohms. 
4 pc pins.
NOTE: Capacitors and resistors with 
higher ratings may he used, if 
physically compatible. Other sub
stitutions are not recommended.

about 100 to 200 millivolts or so.
IC1/3 functions as an input buffer 

stage while IC/1/4 performs the func
tion described in Fig. 1. Six uA4136 
quad op amps provide the entire active 
device complement for the complete 
equaliser.

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

$95
This includes sales tax.

Because the 4136 op amps have good 
supply ripple rejection, the power 
supply can be simple and inexpensive. 
Two half-wave rectifiers provide 
positive and negative supply rails, 
which are further filtered and decoupl
ed via 47 ohm resistors and 100uF 
capacitors. Six 0.1 uF capacitors on the 
main circuit board provide high fre
quency decoupling.

A light-emitting diode (LED) fed from 
the positive supply rail via a 1k resistor 
functions as the front panel pilot. The 
supply has fuse protection. Mains 
switch-off transients are suppressed by 
the .0047uF/250VAC capacitor across 
the transformer primary. The chassis is 
earthed via the mains, but does not 
connect to any part of the signal cir
cuitry, to avoid earth loops.

Now to the construction. We have 
used slider pots imported by Dick 
Smith Electronics. Besides arranging for 
the supply of well finished front panels 
and chassis, as mentioned above, Dick 
Smith Electronics have also obtained a 
supply of matching black knobs, of 
suitable size and shape.

Construction is quite a straight
forward process. Start with the slider 
pot board. This is drilled with suitably 
large holes to take the slider pot ter
minals. The PCB thus provides a firm
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mounting and precise location. Mount 
each slider pot flush against the PCB, 
bend the terminals over to hold it and 
solder. To enable flush mounting of 
each pot it will be necessary to bend 
over the vestigal lug associated with the 
wiper terminals (the inner pair).

With the slider pot PCB completed, 
put it away where it will be safe from 
being dropped on the floor or 
otherwise seriously stressed — it is a 
fragile assembly at this stage. The 
power supply and main PCBs are equal
ly straightforward and require little 
comment regarding their assembly.

Use PC pins for the input and output 
connections. Those with square shanks 
are the most suitable.

With all PC boards completely 
assembled, soldered and inspected for 
soldering defects, they are ready to be 
soldered together. The slider pot PCB 
should be firmly supported on a small 
carton, vyce or other mount so that its 
copper side is horizontal. Now sit the 
main PCB on the slider pot PCB so that 
it is perpendicular and its front edge 
lines up with the index marks on the 
slider pot PCB pattern. With both 
boards held in this position, use a 
soldering iron and solder to "tack" the 
boards together at several places along 
their length. This will hold them tem
porarily while each of the respective 
pads is soldered together. With the task 
complete, solder the power supply PCB 
to the end of the PCB assembly. The 
three output pads on the supply PCB 
contact the corresponding three pads 
on the main board to complete the 
supply connection.

The complete PCB assembly is sup
ported from the front panel of the 
chassis via six insulating spacers which 
are 20mm long. Since we could not ob
tain spacers of this length we purchased 
six tapped nylon spacers 25mm long 
and cut them to the desired length of 
20mm. Fix the spacers to the PCB 
assembly first and then mount the com
plete assembly in the chassis using 
countersunk screws.

Do not fit the front panel at this 
stage. Instead, temporarily mount the 
toggle switches and complete the wir
ing inside the chassis. These details are 
shown in the chassis wiring diagram. 
Note that the mains and power supply 
wiring is kept as far as possible from the 
signal circuitry. Dress the mains leads to 
the on-off switch away from the power 
supply electros and sheath the switch 
with a piece of shrinkable plastic tubing 
for safety.

Similarly, sheath the mains connec
tions to the power transformer and 
make sure that all other mains wiring 
and connections are safe. Do not fit the 
LED pilot at this stage. If you desire, it 
can be temporarily wired across the ap
propriate pins on the power supply. 
Now you are ready to switch on. Having 
checked all connections, apply power 
and check voltages. Make sure that ap
proximately plus and minus 15 volts is
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FOR THE PAST 20 YEARS WE HAVE CATERED 
FOR TOMORROW’S ELECTRONICS ENGINEERS.

ALL ELECTRONIC COMPONENTS
As formerly IX

। E.D. & E. (SALES) PTY LTD .

T i------------------------------------ ---------------g I COME TO THE PEOPLE WHO SPECIALISE IN KIT SETS s
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 A C oower 
supply is unavailable or unreliable. H
E.A. 12-230V inverter kitset (See E.A. Feb. 79)
Input 12V D.C., Output 230V at 50Hz. 300VA — $195.50 inc. tax.

Look no further for your D.C. power requirements. The new E.T.I. 142 power supply 
kit set will cater for most needs.
0-30V, 0-15 Amp., fully protected and dual metering (See E.T.I. Feb 79) — $240.65 inc. tax.

E.T.I. 650 STAC TIMER KITSET — $113.50 (incl. tax)
COMPLETE WITH PRE-DRILLED AND PUNCHED METALWORK ETC 

(AS FEATURED IN E.T.I. NOV. 78)

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 U.V. light, develop 
and etch a beautiful P.C.B. All your own work. All chemicals available.

YOU NAME IT — WE'VE PROBABLY GOT IT!
WE HAVE 
WE HAVE 
WE HAVE

one of the biggest ranges of kits, parts & P.C.B.’s in Australia.
over 300 different types of I.C.’s.
over 250 different types of transistors. Only recognised brands stocked.

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 lull list reter to E A 

November 1978)

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

ALL ELECTRONIC COMPONENTS
TELEPHONE

862-3506
THE FAMILY BUSINESS

118 LONSDALE STREET, MELBOURNE 3000
TELEPHONE

662-3S06
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There is relatively little wiring within the chassis as this diagram and accompanying photograph show.
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Can you afford not 
to know about 
microprocessors?

<

Six years ago. microprocessors and microcomputers were little more than 
dreams in the minds of research engineers and science fiction writers. Now 
they are changing the whole face of electronics. The change is happening 
so fast that overseas it is being called an explosion, a revolution. What are 
these new devices, and why are they having such a dramatic impact? 
Whether you're a professional or a hobbyist, you really need to know.

This book will help you find out 
what the revolution is all about:

You won’t want 
to miss this ...

GETTING INTO

MICROPROCESSORS
27 DO-IT-YOURSELF 
PROJECTS FROM 
“ELECTRONICS 
AUSTRALIA”

J’ P F

I
If you like building electronic projects 
in your spare time, you can’t afford to 
miss out on this exciting book of 
popular projects. There’s a tacho, a 
dwell meter and a CDI unit for your car; 
a model train controller; a Doppler 
burglar alarm; a digital clock; a 
loudspeaker protector; a variable 
power supply; and a windscreen wiper 
control unit.. . plus much more. Order 
your copy now!

Many projects suitable for the 
beginner!

Available from "Electronics Australia", 57 Regent St, Sydney. 
PRICE $4.50 OR by mail order from "Electronics Australia", 
PO Box 163, Beaconsfield 2014. PRICE $5.10.

ONLY $3.00
plus 60c pack & post.

Available from:
"Electronics Australia", 57 Regent St, 

Sydney. PRICE $3.00 OR by mail order 
from "Electronics Australia", PO Box 
163, Beaconsfield. 2014. PRICE $3.60.
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present at pins 11 and 7, respectively, of 
each 4136 IC.

Then check that each op amp output 
is close to zero volts. From the circuit, 
these are pins 3, 4, 10 and 12 and they 
should be within +100mV of OV. If a 
particular op amp output is not within 
that narrow range, check that its inputs 
are at OV. Unless there is a PCB fault, 
this should be case anyway since all the 
inverting inputs are tied to the outputs 
and all non-inverting inputs (with the

exception of IC1/4 in each channel, 
which is biased from IC1/3) are tied to 
and biased from OV.

If the voltage checks are okav. the 
time is ripe for a listening session. 
Connect the Equaliser to the Tape 
Monitor terminals of your amplifier 
and turn on. The volume control 
should be turned well down to start 
with. Feed a music signal in and check 
that each slider has an appropriate 
boost and cut effect.

If a particular slider has no boost or 
cut, check that the wiper is not open 
circuit, or shorted to one terminal of 
the pot.

With all the sliders accurately cen
tred, there should be negligible 
difference in sound quality whether the 
Equaliser is switched in or out of circuit. 
A slight difference in apparent sound 
quality is possible though, because the 
Equaliser will not have exactly unity 
gain, due to component tolerances. 
With all the sliders centred, the fre
quency response of the Equaliser is very 
flat except for a slight roll-off at the 
high frequency end — which amounts 
to 1dB at 20kHz.

With the volume control well ad
vanced and no signal applied to the 
amplifier, listen to the residual noise of 
the amplifier. With most go.od 
amplifiers the residual noise of the 
Equaliser will be comparable with that 
of the amplifier. This can be confirmed 
by switching the Equaliser in or output 
of circuit. When each slider is set for 
boost or cut, there will be an increase 
in nbise and it will take on a "formant" 
quality which is to be expected as the 
overall frequency response changes.

(The word "formant" is usually 
applied to the shaping filters used in 
electronic organs and synthesizers.)

Avoid switching the Equaliser on or 
off while the amplifier volume control 
is set at a high level, otherwise there

12.6V AC
will be quite a loud turn-on thump 
from the loudspeakers and not as loud 
but more disconcerting, a "chirp" from 
the loudspeakers about two seconds 
after turn-off. (This is quite normal, by 
the way.)

One other effect may be noticed 
when the amplifier volume control is 
fully advanced. There may be a 
noticeable hum difference when the 
Equaliser is switched into circuit. Note 
that this should not be noticeable at 
normal listening levels. This is actually a 
fault or characteristic of the amplifier 
concerned, and is due to the input of 
the amplifier being connected to its 
common earth point via a low im
pedance (eg, the source impedance of 
the Equaliser).

The effect may be duplicated by 
shorting the high level inputs of the 
amplifier. The effect can be mitigated 
by connecting a 10k resistor in series 
with the inputs of the amplifier or more 
conveniently, in series with the output 
of the Equaliser. Most people will find 
this modification unnecessary. We

ELECTRONICS Australia, May, 1979 63





BYPASS

EQUALISER

LINE

TAPE

Displayed on these two pages is the full 
size artwork for the front panel, stick-on 
rear label and the two large PC boards.
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These two photos show the PCB assembly before installation in the chassis. Noté that the six standoff spacers are fitted.

A stick-on label is affixed to the rear panel to identify the input and output sockets.
mention it to avoid having constructors 
concluding that their Equaliser has a 
fault!

With the foregoing checks complete, 
the Equaliser front panel may be fitted 
and tne rear panel label stuck on.

The front panel is secured to the 
chassis via the nuts of the three toggle 
switches. Make sure that the sliders 
mate well with the front panel before 
finally securing it. The LED pilot light la's 

supplied by Dick Smith Electronics) is a 
push-fit in the front panel. Our 
prototype actually used a Cliplite LED 
bezel which snaps into a 1/4-inch hole. 
It is supplied by C&K Electronics (Aust) 
Pty Ltd.

Do not fit the knobs to the sliders un
til you are quite sure that the Equaliser 
is complete and operating properly. 
The knobs are quite easy to push on to 
the sliders, but are very difficult to 

remove and there is a risk of marking 
that expensive panel.

We think that most people will agree 
that the Playmaster Equaliser with a cost 
of less than $100 is a real bargain. Add 
that to the fact that we plan to produce 
a matching Octave Analyser to enable 
users to get the best out of their 
systems, and you have an attractive and 
interesting path to improved sound 
quality. ©
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Cat K-3449

LEVEL METER

$13.50
MODULE

$25.00

$19.50

$27.50

$29 50

$19.50

$29.50Cat. K-3150$65 00

$26.50

Certainly!
I ex tra.

$13.50

AMATEUR CB, ETC.AUDIO AND AMPLIFIERS

MISCELLANEOUS

50W output.
Cat K-3133

ORDERS? < 
'e á packing

picture.
Cat. K-3230

CB POWER SUPPLY13.8 volts at 2A continuous (4A peak).

LOUDSPEAKER PROTECTOR(E.A. June 76)Eliminates turn-on and turn-off surges from

CAPACITOR DISCHARGE 
IGNITION (E.A. July 75)Save petrol, end ignition troubles. Pre-wound coil.

Cat K-3140
ETI601 MINI ORGAN(E.T.I. August '76)YOU can play your favourite

ßUlLD A PROJECT
from a Dich Smith hit

NEW! E.A. CAR CLOCK 
Easy-to-build kit shows time 
in hours, minutes & seconds, 
with quartz crystal controlled a 4 -j r- 
accuracy. Construction suits Q *■ / 3
our optional clock case (Cat I »1 .
H-3194S $3.60). Can be driven - 
from 12V DC or plug-pack

CatK-3495

COMPUTERS, ETC.
LOW COST VIDEO DISPLAY UNIT(E.A. February 78)Communicate with a computer. Matches above.
Cat. K-3460 $97.50
VIDEO MODULATOR for use with VDU(E.A. April ’78)Allows above VDU to be used with any TV set

PLAYMASTER 40/40 
STEREO AMPLIFIER (E.A. December 76)

VK POWERMATE(E.A. May 78)Shortform kit — no metalwork, mains wiring etc.

Cat K-3462.....................
2650 MINI COMPUTER(E.A. May '78)1k of memory — contains ALL parts required.
Cat. K-3447 .... $125 00

$4.50

Our most popular kit ever. "-"J Thousands sold.
Cat. K-3411 $129.50
PLAYMASTER TWIN 25 AMPLIFIER(E.A. May 76)Similar to above, but less power. A great kit.
Cat. K-3410.................................... $105.00
PLAYMASTER AM/FM TUNER(E.A. Nov/Dec 78)Matches Playmaster amplifiers — with in-built digital clock.
Cat K-3494 . $159 50

ASCII KEYBOARD ENCODER(E.A. April 78)Uses our standard keyboard (Cat. X-1180)
Cat. K-3464 $39 50

LED

Cat K-3370

(E.A. June 76)Easy to make, fully solid state.
ETI480 100W POWER AMP(E.T.I. December 76)100 watts for $25.00? Unreal, man!(mono module).
Cat. K-3442.....................................
ETI480PS 50W POWER AMP MODULE(E.T.I. December ’76)As above, but 50W. Easily extended to 100W.
Cat K-3440
CAR STEREO BOOSTER(E.A. January 79)Boosts power output of your car cassette or FM radio to 12 watts per channel.
Cat K-3493

Cat. K-3280

ETI4B0PS POWER SUPPLY MODULE(E.T.I. December 76)To run either 1 x 100W or 2 x 50W modules.
Cat. K-3438
MUSICOLOR Mk 111 COLOUR ORGAN(E.A. September 76)Turns your music into light! Just add the lights.

tune in style. 
Cat. K-3430

most amps 
Cat. K-3425

Complete kit.
Cat. K-3448.................
MORSE KEYER(E.A. April '78)Perfect Morse code — electronically generated Including paddle.
Cat. K-3470 ......... $39.50

$32 00

$29 50

¡5- with computer. 
Cat. K-3465.........................
SHORTFORM MINISCAMP

45 WATT VHF AMPLIFIERFibreglass PCB. 13.8V operation. Requires 8 — 1 2W of drive.
Cat. K-3132.......................................$29.50
30 WATT 80 METRE AMPLIFIERIdeal for the novice. 1 3.8V. Adaptable to

$35.75

TEST EQUIPMENT

drag and stunt. Easy to build!
Cat. K-3474...........................

DRILL SPEED CONTROL Mk 2(E.A. July 76)Suits 240V universal- motors (not electronically switched or controlled types).A must for the home handyman.
Cat. K-3080........................................ $13.50
HIGH POWER STROBE(E.T.I. August ‘71) A real blast — ideal for parties, discos, etc.
TV MASTHEAD AMPLIFIER(E.T.I. August '71)Can turn an unwatchable mess into a brilliant

$32 00
<WWWWW^^^^^*****A**

*
MAIL 
Pos tagt

CASSETTE INTERFACE(E.A. April '77)Use any cassette player to communicate
$24 50

(E.A. May 77)Contains PC board and components only.
Cat. K-3445 $59.00

TV GAMES
10-GAME VIDEO GAME(E.A. July 78)Features 4-way bat control, many combinations of bat sizes, ball speeds, angles, etc.
Cat. K-3491........................................ $49.50
STUNT MOTORCYCLE GAME(E.T.I. June 78)Play 4 different games, motorcross, enduro.

40MHz DIGITAL 
FREQUENCY COUNTER (E.A. August/Sept. '78) Versatile piece of test gear. Easily upgraded to 200MHz V by adding 95H90 Pre-scaler IC.(Cat. Z-5360
Cat. K-3437

$12.50)
$99.50

$29 50

NEW MODEL TRANSISTOR TESTER(E A. July 78)Checks most transistors and FETs quickly and easily.
Cat. K-3052 $19.75
R-L-C BRIDGE(E.A. March '78)Ideal project for the beginner or enthusiast.
Cat. K-3468 $34.50
AUDIO OSCILLATOR(E.A. June ’78)Outstanding value for a valuable service aid.
Cat. K-3469 $32 00

NOTE: Prices & stock availability could change between publication deadline & on-sale date due to circumstances beyond our control. Please check with our stores for latest availability & prices.
*SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS



Tagstrips, circuit boards 
and breadboards
Printed circuit boards are great, particularly where a circuit must be 
built up in large numbers. But if you're building up a circuit and a PC 
board isn t available, you don't necessarily have to design and 
produce one yourself. There are quite a few alternative approaches, 
which can be faster and easier.

by GREG SWAIN

The popular method for building 
electronic projects is to mount the 
components on a printed circuit board 
(PCB). So before discussing some 
alternative building aids, let’s first take 
a refresher course on PCBs.

A printed circuit board is a thin sheet 
of insulating material which carries a 
pattern of bonded copper tracks. The 
copper tracks are usually on one side 
of the board only, and act as "electrical 
wiring” between the components to 
connect them according to the circuit 
diagram.

Two main types of insulating material 
are used for PCBs:
1) Epoxy bonded fibreglass — often 
called epoxy or glass for short; and 
2) Synthetic resin bonded paper 
(SRBP).

Holes drilled through the PCB allow 
the electronic components to be 
mounted. As a rule, the component 
leads are pushed through from the 

non-copper side of the board, and their 
leads soldered where they pass 
through the copper on the other side. 
Excess lead lengths are then snipped 
off using a pair of sidecutters.

When mounting components such as 
resistors, capacitors, diodes and wire 
links, the leads generally have to be 
bent at right angles to the axis of the 
components body. The leads must be 
bent at the correct points, so that the 
component will span the space 
between the allotted holes.

When should you use a PCB? In 
short, whenever one is available for the 
project you wish to build, or when the 
circuit is to be built in such numbers 
that the effort to create a new PCB is 
justified. It will not only make the job 
easier, but will also give the finished ar
ticle a professional appearance.

And because the wiring connections 
are automatically taken care of by the 
copper tracks, you’ll be far less likely to 

make mistakes!

What if a PCB isn't available?
One way around the problem of not 

being able to get a PCB is to design 
your own. However, where only one or 
two units are to be made, the effort may 
not be worthwhile. What’s more, you 
may be in a hurry to get the circuit built, 
or you might not feel too confident 
about designing a board of your own.

Don’t think that you’ve come to a 
dead end in these circumstances. 
There are many alternatives to the PCB 
that will allow you to get on with the job.

These alternatives may be thought of 
as general purpose wiring aids. As with 
the PCB, they serve to hold and sup
port the various components. But un
like the PCB, the builder must work out 
component placement and wiring 
details for himself.

Let’s take a closer look at some of 
the more common general purpose

A printed circuit board. The copper Two versions of tagstrip. The feet allow View showing how electronic com- 
tracks form the wiring connections. screw fixing to a chassis or case. ponents are wired to tagstrip.
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An assembled PC board. Component leads are pushed 
through holes and soldered to the copper tracks on the 
reverse side.

A circuit assembled on Veroboard. Note use of wire links to 
make wiring connections across the board.

wiring aids. These are:
• Tagstrip and tagboard
• Perforated board
• Laminated stripboard
• Breadboards & IC boards
• Prototyping aids

Tagstrip & tagboard
One of the oldest (and most popular) 

wiring aids is tagstrip. This is still found 
in many old radio and TV sets, par
ticularly those employing valves.

Physically, it consists of a strip of 
SRBP fitted at regular intervals with 
metal tags. Component leads and inter
connection wires are soldered directly 
to the metal tags, which serve as multi
ple connecting points. Some of the tags 
are extended with feet to allow screw 
fixing to a chassis or case, and these 
provide convenient earthing points.

Various versions of tagstrip exist, 
and long strips can be cut to size with a 
small hacksaw. Advantages of tagstrip 
include low cost, ease of component 
placement, and the accessibility of the 
connection points.

A variation of tagstrip is tagboard. 
This may be thought of as a double row 
of tagstrips on a single piece of SRBP. 
Components are usually mounted 
across the board and connections 
between components made by wiring 

between the tags.
Another variation is printed mounted 

strip. This is like tagboard except that it 
uses copper pads in place of the metal 
tags.

Perforated board
Perforated board, often called matrix 

board, is a thin sheet of fibreglass or 
SRBP with a regular pattern of holes. It 
is available with the holes on either 
2.54mm or 3.8mm centres, and in a 
range of standard sizes. Non-standard 
sizes can be obtained easily by cutting 
with a hacksaw.

Components can be mounted on 
either or both sides of the board, and 
connections between the components 
made by means of the component 
leads and other wiring. Plastic sleeving 
can be used to insulate the component 
leads to stop them from touching each 
other.

The main advantage of perforated 
board is that it is re-usable.
Laminated stripboard

Stripboard is similar to perforated 
board, but with parallel strips of copper 
bonded to one side of the board. The 
holes are drilled along the copper 
strips, and are on either 2.54mm or 
3.8mm centres. The 2.54mm pattern 
will directly accept integrated circuits.

As with a PCB, the components are 

mounted on the non-copper side of the 
board. The component leads are pass
ed through the holes and soldered to 
the copper strips. The strips can be 
joined with wire links and/or cut to suit 
the required circuit configuration.

Cuts along the copper strips can be 
made with a drill bit. The drill bit is plac
ed in the hole closest to the required 
break point and twisted so as to cut 
away the copper.

The best known version of strip
board is called Veroboard. Another 
version is called Verostrip, which has 
the copper tracks divided along the 
middle. Verostrip is especially useful 
when working with integrated circuits, 
as they can be directly mounted on the 
board without the need to cut tracks.

Laminated stripboard with 2.54mm hole 
spacing.

Tagboard has two rows of tags mounted 
on a single piece of SRBP.

Components on tagboard are usually 
wired across the board.

A sheet of perforated board. Note 
regular pattern of holes.
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Tagstrips, circuit boards and breadboards etc ...

If the required size for a particular 
project is non-standard (as is likely), 
the required piece may be cut from a 
larger sheet. Once again, this is best 
carried out with a small hacksaw, and 
the edges then filed smooth.

Breadboards & IC boards
Included under this heading are 

quite a number of general purpose 
PCBs, designed especially for in
tegrated circuits. They are sold under 
such trade names as Multi-Dip Board, 
DIP Board, Blob Board, DIL Board, and 
Dick Smith Design Beadboard.

Multi-Dip Board was designed by 
“Electronics Australia”, and has 
positions for eight integrated circuits. 
Two of these positions can hold 24-pin 
devices with the wide 15.24mm pin 
spacing, as well as standard size ICs. 
The other six positions are for devices 
with 16 pins (or less), and using the 
standard 7.62mm pin spacing only.

Other components are added by 
soldering their leads to the copper 
pattern. Copper strips running the full 
length of the board provide convenient 
power supply rails. The components 
may be mounted on either side of the 
board. As sold board is not drilled.

Blob Board, DIL Board and Dick 
Smith Design Breadboard are used in 
much the same way as Multi-Dip 
Board. The DIL Board can hold up to 
five 8-pin integrated circuits, while the 
Dick Smith Design Breadboard is es
pecially useful for mounting transistors. 
The latter two boards come pre-drilled, 
and components are mounted on the 
non-copper side of the board.

DIP board is designed to hold a large 
number of ICs — up to 20 14-pin DIL 
(dual-in-line) devices in fact. The board 
has a pattern of shaped copper pads 
and is perforated with holes on 2.54mm 
centres. Two power supply rails run 
between the copper pad format for 
easy link up to the ICs.

Each of the copper pads covers 
three holes, allowing other components 
and lengths of hook-up wire to be add
ed as required. The board is available 
in a number of basically similar ver-

DIP Board is especially useful when 
working with large numbers of ICs.

sions, one version being equipped with 
gold-plated edge pads so that it may be 
plugged into an edge connector socket.
Prototyping aids

Prototyping aids are used mainly for 
building and checking a circuit before it 
is built in more permanent form. They 
can generally be used with all types of 
components, including integrated cir
cuits, and consist of a plastic base con
taining rows of spring contacts.

The most popular prototyping aids 
have the contacts divided into two lots 
of five rows. The five contacts within 
each vertical column are electrically 
connected together. Integrated circuits 
may be plugged directly into the con
tacts, giving four free contacts per IC 
pin (assuming standard size ICs).

The component leads are simply 
pushed into the contacts to make the 
connections. There is no need to 
solder, and components can be quickly 
added and removed, as required. Wir
ing connections are made with single 
strand wire, preferably insulated.

Three popular prototyping aids are 
CSC “Experimenter”, CSC “Proto 
Board 6”, and “Bimboard”. The CSC 
Experimenter is the cheapest. It comes 
in several sizes, has a plastic base, and 
is fitted with tabs to allow individual un
its to be locked together.

Proto Board 6 and Bimboard have 
some extra features. Proto Board has a 
metal baseplate fitted with four ter
minals, while Bimboard has a clip-on 
plastic backplate which can be used for 
mounting switches, controls and ter
minals.

The building aids featured in this ar
ticle by no means form a complete list. 
Many other products are available. 
What it means is that whatever your 
project, you should have little trouble 
finding a circuit board to build it on.

FOOTNOTE: The circuit building aids 
featured in this article were supplied by 
Radio Despatch Service, 869 George 
St, Sydney 2000; and by Dick Smith 
Electronics Pty Ltd, PO Box 747, Crows 
Nest 2065.

CSC "Experimentor" allows circuit 
prototyping without soldering.

A section of Verostrip. It is useful when 
working with integrated circuits.

Multi-Dip Board can accept up to eight 
integrated circuits.

DIL Board (left), Dick Smith Design 
Breadboard (top right) and Plug-in IC 
Board.

A prototype electronic circuit made up 
on Proto Board 6.
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Atop engineering career. 
Graduate into a guaranteed job 
after four years of paid studies.

Taking on a career as an Air Force Engineer 
Officer is going to give you a lot of opportunities. 
And a lot of responsibility.

If you're accepted as an Air Force Engineer 
Cadet, you'll be living at the Engineer Cadet 
Squadron, RAAF Frognail, Melbourne. And you'll be 
attending the Royal Melbourne Institute of 
Technology (RMIT), studying either Mechanical, 
Electrical, Aeronautical, Chemical or 
Communications/Electronic Engineering.

After graduation, you'll step straight into a 
great career. And you'll assume a lot more 
responsibility as you begin to move through various 
executive positions.

You may find yourself in charge of 
maintenance for fighter, bomber, transport 
and maritime squadrons.

You may find yourself involved in various 
aircraft project developments — including the 
investigation of problems and defects and the 
introduction of modifications and new systems.
Authorised by the Director-General of Recruiting, Dept of Defence

POSTCODE

Air Force Engineer Officer 
RAAF Frognail

You may find yourself responsible for flight 
line maintenance of aircraft electronic systems; 
ground telecommunication and navigational 
equipment; engineering planning and management.

And you'll be trained to face all the challenges 
that may eventuate in your career as an Air Force 
Engineer Officer.

But right now your first challenge is to get in. 
And to do that, you'll have to be aged 16 and under 
20 on entry; meet our nationality and selection 
requirements; complete your matriculation with 
prescribed passes in English, Chemistry, Physics and 
Maths. Well give you all the details when you apply, 
so return the coupon today.
Hurry! Applications close 13thAugust^ __ 

F Send to: RAAF Careers Officer, G.P.O. Box XYZ I in your state capital.
Please send me more information on the Air 

| Force Engineer Cadet Squadron, RAAF Frognall. 

■ NAME____________________ ________ _______ —

ADDRESS

BIRTH DATE_____

AFE.57. ER 39
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LOWER SYDNEY TOWN HALL MAY 17 - 20
OPEN DAILY 10 a.m. — 6.00 p.m. (Sat. 8 p.m.)

More than 6,000 hobbyists, students, accountants, lawyers, doctors, brokers, 
retailers, business people, programmers, research scientists and home owners 
crammed into Melbourne’s first Home Computer Show late last year.

It was hailed as an oustanding success by everyone concerned.

Sydney’s first Home Computer Show will be BIGGER, BRIGHTER and 
BETTER! It will contain the widest range of microprocessor-based 
computers, kits, components, peripherals, software, gadgetry and wizardry 
ever assembled under one roof in Sydney!

Exhibitors will include:
AJF Systems & Components P/L
Anderson Digital Equipment P/L
ASP Microcomputers
Calculator Supermarket
Computerland
Dick Smith Electronics
A J & J W Dicker P/L
The Dindima Group P/L
Economic Digital Control P/L
Electronics Today International
Futuretronics Australia
Honeywell P/L
Micropro Design/Temac Electronics
Microprocessor Applications
Mitsui <& Co Ltd
Programmable Calculator Systems & Sales
Semcon Microcomputers P/L
Strand Electric Division
Tandy International
TCG Systems Automation P/L
Warburton Franki (Sydney) P/L

FREE BONUSES!

Everyone attending the Home Computer 
Show will receive —
*free ticket to attend a series of lectures 

and demonstrations being conducted by 
the Micro Enthusiasts Group (Sydney) 
in conjunction with the Show;

*free raffle ticket for a valuable prize.

Further details:
Australian Seminar Services Pty Ltd
Phone: Sydney (02)290 2348

Melbourne (03)267 4311

CHESS CHAMPIONSHIP!
A section of the Show has been set aside 
for a Chess Championship between 
humans and computers and also a 
championship among the computers 
themselves.

ADMISSION: 
Adults $2.00 
Children $1.00 
STUDENTS $L00
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Conducted by Ian PogsonCircuit & Design Ideas
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 for if used

Protection for DC coupled speakers

There are advantages associated with 
DC coupling, but there is also a danger. 
In the event of a collector-to-emitter 
short in an output transistor, the 
speaker voice coil will quickly burn out. 
This circuit can save your speakers by 
removing the AC supply from the 
amplifier if a DC level appears across 
the speaker outputs.

Signals from the amplifier are coupl
ed to the protector by R1 and R2. AC 
signals will not cause any charge on Cl 
or C2, but a positive DC level will cause 
Cl to charge. A negative CDC level will 
alternatively cause C2 to charge. 
Diodes D1 and D2 protect the elec- 

- » trolytic capacitors.
An unbalanced charge results in a 

positive or negative voltage across the 
series connection of C1 and C2. This 
voltage is applied to ICI via R3. The out
put voltage of ICI triggers Q1, which 
conducts and energises KI. The relay 
then interrupts the AC power source to 
the amplifier. A LED indicates that the 
circuit has been activated.

A Triac was selected because the 
latching characteristic of the thyristor 
keeps the relay energised even after 
power has been removed from the 
amplifier. Also, although the device 
need only conduct in one direction 
(implying the suitability of an SCR), it 
must be able to latch on when 
triggered by either a positive or 
negative pulse of gate current.

The unit and a suitable power supply

should be mounted in a suitable 
enclosure, taking care to avoid shock 
hazards. C1 and C2 are specified as tan
talum types. This was done to avoid the 
wide tolerances of ordinary electroytic 
components which would disturb the 
symmetry of the input circuit. It may be 
difficult to find 100uF tantalum 
capacitors but this can be overcome by 
paralleling smaller values, say, two 47uF 
capacitors. It is not critical to have 
IOOuF; smaller values will work well but 
will reduce the time constant of the RC 
input network.

Connect an incandescent lamp 
across the active and neutral of socket 
SOI and apply power to the circuit. The 
lamp will glow. Using two flashlight 
batteries in series, apply 3V DC across 
either the left or right channel protec
tor input. After three to five 
seconds,the relay will be energised, a 
click will be heard and the lamp will 

darken. The glowing LED will also in
dicate that the Triac has been triggered. 
Do not test the circuit while the 
speakers are connected because 
flashlight batteries do not like the 
low resistance.

Next, disconnect the speaker protec
tor from its power supply, remove the 
batteries from the input and discharge 
Cl and C2. Reverse the polarity of the 
batteries and connect them to the same 
input as before and apply power to the 
protector circuit. After a short delay, 
the same sequence of events will occur 
as descried earlier. Repeat this test 
procedure fr the other channel input.

The speaker protector is now ready 
for use. Remove the test lamp and plug 
the audio amplifier into socket SO1. 
Reconnect the speakers making sure to 
observe proper phasing.

(By Jerald M. Cogswell, in "Popular 
Electronics".)

Transistor lead identification
It is well known that NPN and PNP 

transistors may be identified out of 
circuit by observing the polarity for 
which the base-collector and base
emitter resistances are low, i.e., base 
positive for NPN, base negative for 
PNP, with respect to the other 
electrodes.

But how are emitter and collector 
distinguished from each other? This 
required one further careful 
observation.

In modern silicon planar epitaxial
transistors the collector region has a
larger area than the emitter region.
Hence the base-collector resistance is
slightly LOWER than the base-emitter

resistance.
In practice, the difference between 

base-collector and base-emitter 
resistances is not very large because the 
resistivity of the collector is made high 
to obtain a high breakdown voltage.

For example, for the BC549, an NPN 
transistor, Rb-e = 6.39k, Rb-c = 6.32k; 
for the BC558, a PNP transistor, Rb-e = 
6.34k, Rb-c = 6.24k.

Thus, by comparing these resistances 
carefully the emitter and collector may 
be identified. The base, of course, is the 
third terminal to which the above 
resistances are referred.

(By Mr G. S. Shell, M.Sc, P.O. Box 40, * 
Yenda, NSW 2681).

Editorial note: The above suggested 
method of checking transistor leads, 
while quite simple, should perhaps be 
best regarded as a standby to be used 
when one does not have access to a 
transistor tester. Having found the base 
lead, the device may then be checked 
with a tester by randomly placing the 
collector and emitter leads. If the gain 
is very low and improves when the two 
leads are reversed, then the latter 
position identifies the leads.

Mr Shell's test may hold good for 
many types of transistorgbut there may 
be special cases where the base
collector resistances.higher than the 
base-emitter resistance.
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MAIL ORDERING FROM US MAKES CENTS FOR YOU! PRICE INCLUDING SALES TAX SHOWN IN BRACKETS

SCHOOL AND COLLEGE SPECIALS
NATIONAL 
SEMI-CON
DUCTOR

CANON F41 Texas LCD 1000 hours
$16.90

is® 
cassi® rä 
citas.'s a

NS108 
$36 
($41)

LCD. 50
functions, 850

($18.99)
22 functions

Ti25 
$27 
($30)

battery life.

HEWLETTPACKARD

Ä ln’ CASIO FX-120

wallet, ideal 
keyboard layout.

$32 ($36)
44 functions.

TEXAS Ti55 
$52 ($58)

60 functions. 10 
memories.
Programmable, 
32 steps.

HP’s ONLY - 
POST FREE!
(New low prices) 
an extra 
measure 
of quality

HP 19C

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

MODULES SdS1 $32 ea plug into 
Ti59 or 58. Pre-programmed with 
approx 5000 steps. 
• Leisure Time 
• Marine Navigation ($28 ea.) 
• Aviation 
• Real Estate and Investment 
• Statistics 
• Surveying 

and new!
• Business Decisions 
• Securities Analysis

NEW MODULES
• Maths/Utility
• Electrical Engineering Ti59 + PC 100E

GREATEST PACKAGE OFFER EVER!
A Ti59 and PC100A printer $635 only $450 ($503)
A Ti58 and PC100A printer $449 only $315 ($351)
(Also any extra modules ordered with package only $30 ea)

and 
value

Ti59 $328- ($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

metric

linear

welcome here

Expiry Date

Ibonhcord

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

WE WILL NEGOTIATE 
PRICE ON QUANTITY 

ORDERS

HP31E S6O (S67)
All basic funcs incl. P-R. 
conversions. 4 data registers 
HP32-ES80 ($89) 
Advanced scientific/stats

s 8»; 

ti -»

mw* «x at* gg

* m à at i
¿a a. x. X » » o ®
Ä Ü O

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

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 built-in thermal 
printer
HP38-E $120 ($134)
Advanced financial, programmable 8 
to 99 lines. 7 to 20 data registers, 
built-in calendar
HP 67 $450 ($501)
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

NEW!
CANON

AX-1 
and 
BX-1

Desk computers 
Accounting, 
stock control.
(Floppy Disks)

71 1K ea

Specialty Pakettes $ioea 

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

ALSO
• T>58 $44+ $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

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

Pack and Post — 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).

Copy and complete 
Please debit my Bankcard

No.

Signature

ELECTRONIC CALCULATOR DISCOUNTS
Phone (02)624 8849 (8am till 3pm) P.O. Box 106, Baulkham Hills, N.S.W. 2153

DIRECT FROM U.S.A

M) MOTOROLA PIEZO HORNS
RESPONSE 2K 30K RESPONSE 4K — 30K

RESPONSE 3.5K — 30K

KSN 1025A HornKSN 1016A Horn

RETAIL $18 RETAIL $28

2 5/8” 3 1/8” 3 3/8”

RATED 75W/8 ohms — 150W/4 ohms. TRADE ENQUIRIES INVITED. 
As used by major musical equipment and hi-fi speaker manufacturers.

KSN 1005A Flush Flange
KSN 1001A Recessed Flange

RETAIL $16
Sole Australian Importer:
FREEDMAN ELECTRONICS PTY. LTD. 89-91A Liverpool Rd, Summer Hill, NSW. 2130. Tel: 797-9941, 797-0986.

SA Distributor;
Bobs Sound Systems 
458-460 Pulteney Street 
Adelaide SA
Tel. 223-1220 — AH 446027

VIC Distributor: 
Zephyr Products 
70 Batesford Road 
Chadstone VIC 3148 
Tel. 568-2922

QLD Distributor; 
MUSITRONICS
Lot No 10, Jijaws Street (Rear) 
Sumner Park Estate 
Brisbane 4074 Queensland 
Tel. 3762081 A.H. 376-4558

WA Distributor;
KOSMIC Electronic Industries Pty Ltd
1074 Albany Highway
Bentley WA 6102
Tel. 361-1681 —361-8981
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CIRCUIT & DESIGN IDEAS

Variable current limiter for power supplies

The variable current limiting circuit is 
intended to be fitted in regulated 
supplies between the normal voltage 
regulation circuitry and the output of 
the rectifier.

As may be seen from the circuit, it is a 
standard DC amplifier "upside down". 
It uses one transistor as a collector load 
driving a PNP Darlington pair, so as to 
compare a variable reference voltage 
with the voltage drop across a series 
resistor. It can be fitted into most 0-30V, 
1A power supplies but space will have 
to be found for the front panel control. 
Also, the power transistor must be 
fitted with a good heat sink.

To set the current for any particular 
situation, wind up the voltage control 
so as to have 4 to 5 volts of requirement 
and then set the current control to the 
desired value. As shown, the circuit 
gives limiting from approximately 
10mA to 1.2A. The circuit could have 
uses in Ni-Cd battery charging and in 
repair and development work.

(By Mr J. R. Orr, "Moto", Lot 99, 
Rockvale Road, Armidale, NSW 2350.)

Simple bounce-free switch

A single non-inverting gate or buffer 
wired as shown forms a bistable circuit, 
because the positive loop gain is 
greater than unity. Whilst the switch is

in the up position, the output will be 
high. When the switch leaves this posi
tion and is in transit, the output remains 
high because the input is still high.

When the switch first makes contact 
with the lower position, the output of 
the gate is momentarily shorted. This 
situation is however remedied within a 
few nanoseconds because the input is 
also taken to ground which drives the 
output of the gate low. Thereafter, if 
the switch contact bounces, the output 
will stay low because the input is low.

This single non-inverting gate

arrangement is simpler than the usual 
SR flip-flop, and the annoying pull-up 
resistors are eliminated.

(By P. Seligman, in "Wireless 
World".)

An interesting two-wire intercom

Try this exciting 
new hobby!
Build your own electronic concert 
organ. It’s easy. No technical 
knowledge required. Just follow the 
clearly pictured instructions of the 
famous high quality German made 
Wersi do-it-yourself system.
Choose from seven different models.

Building instructions available in English 
and German
Send S2.00 (Refundable with first purchase of 
S50.00 or over) for colourful 104 page 
catalogue.

U1ER5I electronics

For more information on the entire WERSI line 
of fine musical instruments and kits contact:

The circuit shows a simple battery 
powered two-station intercom which 
does not dissipate any standby power. 
If NiCd batteries are used, trickle

charging at one station will also charge 
the other through the loudspeakers.

(By Ole Holmskov, in "Wireless
World".)

DEFI AGENCY
9 Florence Street, Burwood. Vic. 3125. 

Phone (03) 288 7899
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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 2k2/V +3% 
0.5/10/2 50mA DC +3% 
1O/5O/25O/1OOOV AC 2k Sl/V + 3% 
3k/30k/300k +3%F S. R.C. 260
3002 PRACTICAL COMPACT TESTER
0.5/2.5/10/50/250/1000V DC 20k 2/V +3%
50p A/25/250mA +3%
1O/5O/25O/5OO/1OOOV AC 9k 2/V +3% 
10k/100k/1M +3%FS R.C.1002
L.F. Output —20 to + 36dB + 4%
3003 PRACTICAL MEDIUM CLASS TESTER
0.25/2 5/10/50/250/1000V DC 30k 2/V +3%
50p A/2 5/25/250mA/10A DC +3% 
10/50/250/1000V AC 13.5k 2/V +3% 
10A AC +4%
5k/50k/500k/5M +3%F.S. R C 502
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 2/V +3% 
50uA/2 5/5/50/500mA/10A DC +3% 
10/50/250/1000V AC 10k 2/V +3% 
10A AC +4% 
2k/20k/200k/2M +3%F.S R C202 
L.F. Output —20 to +36dB
3010 HIGH SENSITIVITY (1Om A OPERATING CURRENT) TESTER 
WITH RELAY PROTECTION
0.1/1/2.5/10/50/250/500/1000V DC 1000k 2/V +3%
10m A/100m. A/1/10/100/500mA/1 OA +3%
10/50/250/500/1000V AC 10k2/V + 3%
10A AC +4%
2k/200k/2M/20M +3%F S R C 20Q
L.F. Output —20 to +36dB

Hioki Multitesters are available through your favourite 
the mode! of your choice ask him to order it for

3011 HIGH CLASS WIDE RANGE TESTER FEATURING ELECTRONIC 
RELAY PROTECTION
2 .5/5/10/25/50/100/250/500/1000V DC 40k fl/V + 2%
25m /50m /100m /250/2 5m/25m/250m/2.5A/10A DC +2%
2 5/5/10/25/5O/1OO/250/500/10O0V AC 10k2/V +3%~
25m /50m Z10Qm /250m /2.5m/25m/250mA/2.5A/1 OA AC +3% 
3k/30k/300k/3M +2%F S R 0202 -
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 10M2
AC V 0-200mV/2000mV/20V/200V/1000V 10M2
2 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/3OO/6OOV AC 2k 2/V +3%
0-1k2 (Centre 302) +3%F.S.
3206 DIGITAL CLAMP TESTER TO 1000A AND FE-LCD FEATURES 
READING HOLD FACILITY AND SURGE HOLD FOR MOTOR START 
READINGS SPECIAL 0-20A RANGE PROVIDED 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 
0-1999/19992 (Auto)

A WIDE RANGE OF OPTIONAL 
ACCESSORIES ALSO AVAILABLE.

stockist or electrical wholesaler. If he does not have 
you. For further information contact:—

H. ROWE & CO. PTY. LTD.
(Sole Australian Agents)

Brisbane 52 5231 Melbourne 329 651 1
Sydney 6016600 Adelaide 46 6411 Perth 446 6622
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□ The Serviceman
□H----- ZJ

Batteries that go “bang”: new twist to an old problem.

Once upon a time the care and feeding of accumulators was an es
sential part of a serviceman’s training, and a very practical part of 
the country serviceman’s day-to-day routine. While this branch of 
our activities is now — thankfully — largely in the past, we are still 
expected to deal with these devices on odd occasions.

The incentive to write something on 
this subject came from an article in 
"Telepower News", a technical house 
journal of Telecom Australia. (While 
this is not normally available to the 
multitude, my tame telecom
munications technician often passes 
one on to me when nobody is looking.)

The article made me realise that, for 
the very reason that these things are no 
longer commonly encountered in our 
day-to-day work, some vital facts about 
them may have been forgotten by us 
older hands, and perhaps never learn
ed by the younger generation.

On the other hand, as servicemen, 
we are usually expected to "know all 
about everything" so that, when a 
customer encounters trouble with his 
car battery, he is just as likely to turn to 
us for what he feels will be unbiased 
advice. For this reason alone, it is as 
well to keep reasonably up to date on 
such matters. In addition, many ser
vicemen still use a battery in the 
workshop to power car radios and 
other 12V devices.

In greater detail the "Telepower 
News" article presented a new version 
of an old problem: the exploding 
battery. And, if you don't already know 
it, lead-acid batteries are potentially ex
plosive devices when on charge 
because they generate hydrogen and 
oxygen gas by electrolysis of the water 
in the electrolyte. Hydrogen gas and air 
can make a highly explosive mixture, 
but hydrogen and oxygen is just that 
much better — or worse, depending on 
how you look at it!

Nor is this some vague academic 
possibility. The risk is very real and the 
result can be very violent.

I know — because it happened to 
me!

I have told this story before in these 
notes, more years ago than I care to 
think about, but I feel that it is worth 
re-telling for the benefit of a whole 
new generation of readers who have 
come into the game since then.

It was when I was very young — and 
inexperienced — and while I was work
ing for a serviceman in a large country 
town. A regular part of our business 
was charging batteries for the farmers 
in outlying districts, and for this pur
pose we used one of the old-fashioned 
"Tungar" chargers.

These had a current rating of only a 
few amps, but could deliver 30V or 
more. So, when several batteries had to 
be charged at the same time, the 
simplest arrangement was to connect 
them in series and let them all charge at 
a couple of amps for as long as was 
necessary.

The boss also insisted that the filler 
plugs be removed; a common practice, 
although one about which I had always 
had some reservations.

When the time came to remove a 
battery from charge the easiest way was 
to simply unhook the two clips from 

The damaged maintenance free battery, with as many of the pieces as could be 
collected, alongside a good battery of the same type. Note the crack in the right 
hand corner of the case. Photo by courtesy of "Telepower News".

the terminals, then connect the clips 
together to restore the circuit for the 
remaining batteries. And, as you have 
probably guessed, we never bothered 
to turn the charger off before doing so.

Came the fateful day and it fell to my 
lot to remove a battery from the string. 
It was, as the textbooks say, "gassing 
freely" and probably should have been 
taken off charge sooner. Anyway, as I 
unhooked one of the clips there was a 
bright blue flash and an almighty 
"bang". When I recovered I realised 
that I had staggered back several paces, 
was liberally sprayed with acid, and that 
all that was left of the battery was the 
naked plates dripping acid all over the 
charging shelf and other objects 
beneath it.

In fact, I had bean extremely lucky. 
While my face was stinging with acid, 
none had reached my eyes. I suspect 
that the flash may have saved me in this 
regard, causing a reflex closing of the 
eyelids before the acid reached my 
face. Anyway, a rinse of water and a few 
dabs of bicarbonate of soda on the 
worst spots soon gave relief, but the 
thought that I might easily have lost my 
eyesight was a very sobering one.
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Now.Two 3-way 
40 watt speakers with 

nine tonal choices
Save about S50 per hour 
while you assemble them
Because they are now a no.1 best-seller

NAME

ADDRESS

STATE P/CODE

Plus 9 combination tonal choices to adjust to the 
acoustics of your own listening-room.

You can assemble the AD8K30’s in about two hours.
You will get a professional result and save about $100 
per pair over a comparable system.
Phone or send coupon now for full details of this and all 
our kits.

Even if you didn't know them by number, you probably 
heard about the Philips AD12K12 MK11 Speaker Kits.

And here is the compact AD8K30. 8" 3-way compact 
system, with fine electronic and acoustic components 
(1” domed tweeters, 5” mid-range, super 8” bass 
drivers). Brilliant clean sound, with a frequency response 
closely following the ideal Bruel & Kjaer curve for hi-fi 
equipment measured in an actual listening room, using 
the “Third Octave Pink Noise Method".

ELCOMA
Philips Electronic Components and Materials
P.O. Box 50, Lane Cove, NSW 2066
Please send me full details and brochures on your 
loud speaker kits and a list of retailers who stock them

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS
Sydney 427 0888 • Melbourne 699 0300 • Brisbane 277 3332 
• Adelaide 45 0211 • Perth 65 4199

PHILIPS Electronic 
Components 
and Materials PHILIPS

BA EL 3
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Once satisfied that I was not injured, 
the boss gave me a good ticking off 
which, in fairness, I deserved. Quite 
apart from exposing myself, and others, 
to serious injury, I had seriously damag
ed a battery, created an unholy mess, 
and come close to doing a lot more 
damage with the acid.

Fortunately, when we had cleaned 
up the mess we realised that it had 
done little real damage, though it had 
been rather too close to a couple of ex
pensive radio sets nearby, which had 
missed out by sheer good luck. The 
battery case had been shattered into 
dozens of pieces — we never did find 
all of it — but we were able to get a new 
case for the battery and get it back in 
service.

And that should have been the end 
of the story, with all concerned having 
learned an important lesson. So would 
you believe that, two days later, the 
boss almost did the same thing again?

In this case the whole system had 
spontaneously gone off charge; a com
mon enough occurrence, invariably 
due to corrosion on one of the clips 
causing a bad connection to the ter
minal. Again, the boss followed what 
had become common practice; to go 
along the row of batteries and wiggle 
each clip in turn until the system came 
good.

In this case, like the fellow looking 
for a gas leak with a lighted candle, he 
found the fault all right, but rather 
wished he hadn't. It was my story all 
over again; the blue flash, the "bang", 
the naked plates, the dripping acid, and 
a very dazed and frightened victim. 
And, again, the face had been 
splattered, but the eyes had escaped.

Naturally, I was still smarting 
somewhat from being ticked off. I 
would dearly have liked to point the 
finger of scorn and say something 
dignified but to the point, like "Yah, 
who came a gutser this time?"

But he was the boss, and diplomacy 
prevailed.

To many this will be a classic story, 
heard many times before, and, 
therefore, hardly worth dragging up 
again. Others may be inclined to shrug 
their shoulders and say, "It can't 
happen to me." I suggest that both bear 
with me a little longer.

Earlier I mentioned that the 
"Telepower News" story presented a 
new version of this situation, and it 
does. The difference is that it involves a 
relatively new type automotive battery; 
the so-called "maintenance-free 
battery".

These batteries are sealed. According 
to the manufacturers there is no need 
to add distilled water during the 
battery's anticipated ,lifetime and, in
deed, there is no way this can be done, 
even if one wanted to. And, by the 
same token, there is no way that a 
specific gravity reading can be taken.

The idea of a completely sealed 
battery is intriguing, to say the least. It 
seems to go against all we know about 

battery behaviour under typical con
ditions. And, while advertisements for 
these batteries in both local and 
overseas journals have been lavish in 
their superlatives, they have been 
strangely coy when it comes to any kind 
of factual explanation of how this 
seemingly impossible feat is achieved.

However, piecing together snippets 
of information from here and there, the 
story seems to go something like this:

(1) The most significant factor 
appears to be the use of antimony-free 
grids from which the plates are con
structed. In the past, some antimony 
was added to the lead to improve the 
physical characteristics of the grid, par
ticularly its rigidity.

But this increases the amount of gas 
— hydrogen and oxygen — produced 
by the plates during charge. As nearly 
as I can determine, this is because the 
antimony functions in the manner of an 
inert electrode; it does not react 
significantly with the electrolyte, but 
still contributes to the generation of 
gas. Thus, even if the battery was charg
ed at a rate calculated to provide max
imum chemical reaction with the active 
material (and therefore minimum 
generation of gas) the antimony grids 
would still generate significant quan
tities of gas.

(2) The batteries are designed to ac
commodate somewhat more elec
trolyte than a conventional battery, 
thus allowing for what losses do occur.

(3) The fact that the battery is sealed

L. E. CHAPMAN
122 PITT RD, NTH CURL CURL 

MAIL ORDERS BOX 156, NSW 2099 TEL: 93 1848

SUPER SPECIALS
FM STEREO TUNER KITS

SETS OF 3 MODULES INCLUDE FM 
TUNER. DECODER & IF/DETECTOR 
CIRCUIT DIAG SUPPLIED: CAN BE 
USED WITH AMP MODULES

ONLY $18!

PHILIPS 100 Mixed Resistors, all useful.
TV TUNER 
Transistor

$2.00
NT3030
NT3O32 
Colour

Special! 100 mixed capacitors — 
fresh stock, all useful.

$10 ea $2.00

VORTEX DECKS
COMPLETE WITH HEADS & CIRCUIT 

FOR AMPLIFIERS FOR THE DECK.
ONLY $25!

SPARE ERASE HEADS for above $2 ea

STEREO VU
$3

BALANCE METERS

prevents loss by evaporation.
(4) And, very importantly in the con

text of this discussion, the battery is in
tended to be used in an automotive 
electrical system designed to provide a 
near constant-voltage/tapering current 
type charge.

(As well as the "maintenance-free" 
batteries there are other versions 
referred to as "minimum
maintenance" or in similar terms. These 
use the antimony-free grids, but are not 
completely sealed. Their behaviour 
would have to be considered 
separately.)

The report which prompted these 
comments appeared in "Telepower 
News" for September 1978, and con
cerns a battery explosion in one of the 
Telecom workshops. It was one of 
several maintenance-free batteries 
purchased for use as starter batteries 
for small power plants in remote areas. 
At the time of the explosion the battery 
was being used in the workshop, and 
was on "trickle charge".

The explosion occurred when a lead 
was unclipped from one of its posts. A 
member of the staff received superficial 
burns to the eyes, but was fortunate in 
that one of his workmates immediately 
man-handled him under a nearby 
shower and thoroughly flushed away 
the acid, preventing more serious in
jury.

My immediate reaction on reading 
the report was to ask what was meant 
by a trickle charge; a term used rather
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THE SERVICEMAN

loosely to imply something less than 
the normal rate of charge, but which 
could be anything from milliamps to 
amps in this context. In fact, I learned 
unofficially that it was probably 
between two and three amps in this 
case.

I was also puzzled as to why such a 
battery should explode anyway. If they 
are designed to generate an absolute 
minimum of oxygen and hydrogen, and 
they are sealed, what was there to ex
plode and how was it ignited?

In fact it turns out that they are not 
completely sealed. They are fitted with 
a microcellular vent which is designed 
to relieve pressure within the cell, but is 
fine enough to prevent flashback into 
the cell in the presence of a flame or 
spark.

So what went wrong? Careful inspec- 
tion of the remains by the 
Department's Material Inspection 
Branch suggests that excessive gassing 
saturated the microcellular filter and 
the resulting pressure build-up lifted 
the filter from its seat, thus releasing 
the explosive gas mixture and 
providing a flame path back inside the 
cell.

And what caused the excessive gas
sing? Simply the rate of charge which, 
while moderate by most standards, 

SPLITTERS FOR 
TELEVISION

Ecraft splitters are of high quality, moderately priced 
and are designed especially for Colour M.A.T.V. 
Systems. The range covers from 40M/z VHF to 
840M/z in UHF band, 2 way through to 8 way making 
them the most comprehensive range in Australia. All 
models are power passing, rugged construction, size 
3’/i" diameter. For outside use in waterproof case, 
saddle & clamp can be supplied for most fixing.

The performance figures quoted are typical and are subject tc normal manufacturing and service tolerances 

FOR FURTHER DETAILS WRITE OR PHONE.

SCREW, SADDLE AND CLAMP CONNECTION
TYPE FREQUENCY RANGE INSERTION LOSS SIDE LOSS

2.75.T/S
VHF UHF VHF UHF

40-840 MHz 3 5dB 7dB 20dB 20dB3.75.T/S 40-840 MHz 6 5dB 8dB 16dB 16dB4.75.T/S 40-840 MHz 6 5dB 8dB 16dB 16dB5.75.T/S 40 840 MHz 8dB 9dB 15dB 1 3dB6.75. T/S 40-840 MHz 8dB 9dB 15dB 13dB
BELLING LEE TYPE PLUG AND SOCKET CONNECTIONS
2.75.T 40-840 MHz 3 5dB 7dB 20dB 20dB3.75.T 40-840 MHz 6 5dB 8dB 16dB 16dB
4.75.T 40-840 MHz 6 5dB 8dB 16dB 16dB5.75.T 40-840 MHz 8dB 9dB 15dB 13dB
6.75.T 40-840 MHz 8dB 9dB 15dB 13dB
7.75.T 40-840 MHz 8dB 9dB 13dB 13dB
8.75.T 40-840 MHz 8dB 9dB 13dB 13dB
FOR OUTSIDE USE IN WATERPROOF CASE WALL OR MAST FIXING
2.75.T/SO 40-840 MHz 3 5dB 7dB 20dB 20dB
3.75.T/SO 40-840 MHz 6 5dB 8dB 16dB 16dB
4.75.T/SO 40-840 MHz 6 5dB 8dB 16dB1 16dB
NOTE ALL UNUSED OUTPUTS MUST BE TERMINATED

ELECTROCRAFT MANUFACTURING PTY. LTD.
68 WHITING STREET. ARTARMON. N.S.W. 2064. Telephone 438-3266

even for a fully charged battery, was ex
cessive for the "sealed" maintenance- 
free battery.

In simple terms it all comes back to 
item (4) above. These batteries are 
designed to be charged in a precise 
manner, as provided by typical 
automotive electrical systems and 
which would not normally allow a fully 
charged battery to be charged at 
anything like this rate.

Or, looking at it another way, these 
batteries are not suitable for the rather 
free and easy approach, common in the 
past, whereby a battery was hooked up 
to the nearest charger and charged at 
two or three amps until someone 
remembered to check it and turn it off 
— often some time after it had reached 
full charge.

With the benefit of hindsight, there 
may be a temptation to criticise 
whoever abused the battery in this way, 
on the basis that he should have known 
better. But should he? I wonder how 
many of us would have worked that 
one out for ourselves in a similar situa
tion. No doubt the battery manufac
turers were aware of the risk but, 
significantly, the article refers to a . 
communication open circuit 
somewhere between the manufacturer 
and the user."

So, if you have any ideas about using 
a maintenance-free battery as a bench 
battery, think about it very carefully. At 
the very least it will be necessary to 

provide a charging system having 
similar characteristics to those of an 
automotive system and, even then, 
there could be problems. After all, few 
of us run our car engines for 24 hours a 
day, yet a bench battery can easily be 
left on for such periods, or even longer.

It may also be reasonable to ask what 
happens to these batteries if they are 
used in a car in which the charging 
system is incorrectly adjusted, giving an 
excessive charge rate. (Such a situation 
is not unusual with new cars.) I'm not 
sure, but I have heard rumours of a few 
cases where maintenance free batteries 
have exploded, apparently spon
taneously, while in the cars. Once 
again, it would seem that some care 
needs to be exercised.

STOP PRESS. Having read the above 
story an EA staff member confessed that 
he had purchased one of the same 
maintenance free batteries some 10 
months ago. At the time he noted, 
through the translucent case, that it 
"was full to the brim with electrolyte".

But a visual check a few weeks ago 
showed that the electrolyte in several 
cells was down almost to the top of the 
plates. So he promptly returned it to 
the dealer from whom he brought it.

The salesman confirmed the situation 
and took the battery into the 
workshop. He returned with it in about 
five minutes, all cells now full, and 
fitted it to the car. (No charge!)

But how was a sealed battery topped 
up? Closer examination (later) revealed 
that there is a plate, almost 
undetectable, over the vents, and that 
this had been prised loose. In fact, it 
could now be lifted quite easily.

Which seems to make the 
maintenance free battery little different 
from the more conventional type.

Another explosion risk, involving the 
more conventional battery, is likely to 
occur when one dashes to the rescue of. 
a fair damsel in distress at the local 
supermarket parking lot because of a 
flat battery.

As you proudly produce a set of 
jumper leads, in the best Boy Scouts' 
"Be Prepared" tradition, and prepare 
to parallel your battery with hers, stop 
and think for a moment. There is at 
least a chance that one of the batteries, 
probably yours, may have recently 
generated some gas. Connecting the 
two batteries together invariably 
produces a spark — quite a fat one 
sometimes. And an explosion at this 
juncture could turn you into a very 
bedraggled Sir Galahad — and poorer 
by the price of a battery!

The trick is to first connect the two 
active battery terminals together and 
then complete the chassis connection 
via a portion of the chassis, say behind 
the bumper bar, which is well away 
from the battery. This need be on only 
one car, but must be the last connec
tion — ie, the one that completes the 
circuit. ®

80 ELECTRONICS Australia, May, 1979



THE ULTIMATE PROGRAMMABLE VIDEO COMPUTER SYSTEM BY ATARI

. DEO COMPUTER SYSTEM bs ATARI 
■«W 1ö t» 5Ö di/war»«« {S«r Gohxs Program.

MELBOURNE HOME 
COMPUTER SHOW

You will be able to play rousing, challenging, 
sophisticated video games with the option of 
20 additional great game program car
tridges which offer up to SO games and 
variations per cartridge. Game program car
tridges available are: Breakout, Outlaw, Slot 
Racers, Air-Sea Battle, Indy 500, Space 
War, Street Racer, Home Run, Starship, 
Basketball, Video Olympics, Codebreaker, 
Flag Capture, Surround, Hunt and Score, 
Blackjack, Basic Maths, Brain Games, 
Hangman. The Atari video computer system 
comes complete with the Combat game 
program cartridge with 27 thrilling games 
and variations; interchangeable joysticks 
and paddle controllers with difficulty option 
switches so the games get better as you get 
better with crisp bright colour and incredi
ble true-to-life soi'nd effects coming from 
your TV’s speaker; special circuits to protect 
your TV; the now famous Futuretronics three 
months warranty and especially the famous 
Atari quality. Your Atari video computer 
system is as up-to-date next year as it is to
day, you simply insert new game program 
cartridges as they become available to 
assure you of years of fun and enjoyment.

NOW DUTY FREE............................................................ $339.00
EXTRA CARTRIDGES ..................................................... $ 33.90
KEYBOARD CONTROLLERS (REQD FOR BRAIN
GAMES, CODEBREAKER AND HUNT AND SCORE) . $ 26.00
INDY 500 CONTROLLERS.............................................. $ 26.00

The complete home entertainment centre. Connects to any TV set in seconds, does 
not damage your TV. Special circuitry changes colour every 10 seconds to avoid 
image burn in. Atari — more games per cartridge, more realism, more fun than any 
other programmable TV game available. If you are not yet convinced that you are g 
looking at the best video computer system, send away for our free, full colour, 24 page 
Atari catalog and see for yourself. Computers are fun, bring excitement into 
entertainment.

DELIVERED FREE BY REGISTERED POST ANYWHERE IN 
AUSTRALIA. SEND ORDER TO: COMPUTERS ARE FUN, PO BOX | 
382, CHELTENHAM, VIC. 3192 I

ORDER FORM: Please Print ■

Enclosed is my cheque/postal order for $......................................

Please forward ATARI video computer system □ Free catalog □
Insert number

EXTRA CARTRIDGE AS INDICATED □ of cartridges

NAME..................................................................................................................

ADDRESS .....................................................

.................................................... POSTCODE

A
ATARI
Innovative 

leisure
A Warner Communications Company

EXTRA CARTRIDGES
BREAKOUT 
OUTLAW 
SLOT RACERS 
AIR-SEA BATTLE 
INDY 500 
SPACE WAR 
STREET RACER 
HOME RUN 
STARSHIP 
BASKETBALL 
VIDEO OLYMPICS 
CODEBREAKER 
FLAG CAPTURE 
SURROUND 
HUNT AND SCORE 
BLACKJACK 
BASIC MATHS 
BRAIN GAMES 
HANGMAN
KEYBOARD CONTROLLERSU 
INDY 500 CONTROLLERS □
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Designed especially for beginners

DREAM 6800
Talks directly to your TV and is 
programmed in a high-level language!

Are you one of the many people who have been turned off 
microprocessors and computers by all the complexity and never
ending jargon? Well, here is your chance to really start learning 
about the subject. This simple and easy to build computer costs 
around the $100 mark, yet talks directly to your TV without the need 
for a costly video terminal.

One of the other big features is the built-in cassette interface 
which means you can store your programs on any cassette 
recorder. And there is a whole raft of sample programs to get you 
started. All you have to do is punch them in via the hexadecimal 
keyboard. In no time you’ll have a whole library of your own 
programs, easily accessible on cassettes.

So start reading now. We’ve even provided a comprehensive 
glossary to help you wade through all the jargon which is inevitable 
in this new and exciting field. The title of the computer is itself a bit 
of jargon: DREAM 6800, which stands for “Domestic Recreational 
and Educational Adaptive Microcomputer ..

Now we’ll let the designer, Michael Bauer, of the Division of 
Computing and Mathematics at Deakin University, tell his story.

Surprising as it may seem, there are 
very few so-called "hobby computers" 
which inexpensively satisfy the needs of 
recreational home computing. The 
choice is between an "evaluation kit" 
(eg, 6800-D2, KIM-1, Mini-scamp etc.) 
or a BASIC system with CRT terminal, 
8k memory, etc. The latter will set you 
back a few hundred dollars, while the 
evaluation kit doesp't give you enough 
capabilities. And besides, a hobby is 
supposed to be pleasurable, not give 
you headaches. There are much easier, 
less expensive ways to produce a 
headache, other than sitting up all 
night for days on end, hand assembling 
a ridiculous machine-code program to 
play "Lunar Lander" (with a 7-segment 
LED readout), or trying to write an 
animated video game in a high-level 
language like BASIC which wasn't in
vented for that purpose in the first 
place for a terminal that only displays 
alphanumerics.

Here's what the "DREAM 6800" 
home video computer has to offer:—

1. Lower cost: the parts should come 
to about $100.
82

5. There are hundreds of 
applications: TV games; advertising dis- 
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2. A more useful display: Chunky 
graphics output to your colour or B&W 
TV giving a 64 x 32 dot matrix display.

3. Better software: As well as the 
usual operating-system or monitor (us
ed for memory examine and deposit, 
tape load and dump, go to user 
program, etc), CHIPOS incorporates a 
high-level language interpreter, CHIP- 
8, which was specifically invented for 
video games, graphic displays, 
simulations, etc. Further, CHIPOS sup
ports machine-language programs as 
well, for those applications where 
CHIP-8 is inadequate.

4. Wider appeal: People not into 
electronics or computing will also find 
the DREAM 6800 fascinating. Lots of TV 
games and other programs have 
already been written in CHIP-8, so 
you'll be able to impress your "non
believer" friends right away. And you 
won't hear the old: "Oh yeah, but what 
does it do?" and similar phrases. This is 
a fun computer!

plays; teaching young children 
elementary arithmetic; practising 
morse code; timing events in the 
kitchen; hex/binary (variable base) 
calculator; metric conversions; bar 
charts; simulations (like LIFE); data 
communications experiments; etc. 
Educational institutions will find it 
highly motivational for introductory 
machine-level programming courses. 
It's also a serious computer!

HARDWARE SPECIFICATION
☆ Processor: Motorola M6800.
* Clock: M6875 with 4.00MHz 

crystal.
☆ RAM (On-card): IK x 8 (2 x 2114) 

Off-card expansion to 32K.
* ROM (CHIPOS) 1K x 8 (2708).
☆ Display: 64 x 32 dot matrix; each 

dot is 4 TV lines square. Uses 256 
bytes of RAM at loc. 0100 for 
refresh by DMA.
Video output: 1Vp-p @ 75 ohm.

☆ Input/Output: One M6821 PIA 
controls:
— Hex keypad (16 keys in 4 x 4 
matrix) plus 2 extra keys, Func
tion & Reset.
— Tape I/O: 300 Baud; 
2400/1200Hz FSK; Out: 0.5Vpp; 
In: 300mV — 3Vpp.
— RTC timer interrupt: 50Hz 
(frame sync.).
— Audio bleeper: 2400/1200Hz (8 
ohm spkr).
— Display/DMA enable-disable 
line.

☆ Add extra PIAs, ACIAs, etc, 
without any additional logic.

☆ Power requirements (worst case): 
+5V (1A), —5V (100mA), +12V 
(100mA).

NOTE
Power supply, keypad and TV RF 

modulator are off-card extras.

Right about now the sceptics will be 
saying: "But there's only 1K of RAM 
and the video refresh buffer's got to be 
in there somewhere, and a scratchpad, 
and a stack or two. . .good grief! there 
won't be enough left for a program! In



Sungravure staffer Adriane Hill puts our prototype DREAM 6800 through its paces with a random number display.

fact, there are 640 bytes free. That's 
either a damned long machine-code 
program to hand-assemble, or a 320 
statement CHIP-8 program. Most users 
will find this more than adequate. 
CHIP-8 is a lot more memory-efficient 
than BASIC, assuming the application is 
graphics oriented and does not require 
any heavy number-crunching, or text 
manipulations.

For experimenters, there are a few 
spare I/O lines on the PIA and the 
system bus is terminated on two 16-pin 
sockets allowing memory and I/O ex
pansion.

Most hobby computer designers take 
advantage of the increase in sophistica
tion and lower cost of hardware to 
produce a more powerful system for 
the same price as earlier designs. The 
DREAM-6800 philosophy is to retain 
the meek processor power and small 
memory size of past generations, but at 
a much reduced cost, and to more 
effectively utilise the available memory. 
This is not to imply that the '6800 lacks 
power; it is a superlative 8-bit MPU in 
every respect.

SOFTWARE DESCRIPTION — 
CHIPOS

Q: "When is a computer not a com
puter?"

A: "When there's no software to go 
with it." 

CHIPOS packs about as much into
1024 bytes as is possible. The monitor
and interpreter share many sub
routines, such as the keypad encoder
and display routines. There are four
commands, selected by the function

key (FN) followed by a hex digit, viz:— 
[FN] [0] for memory modify

("memod"): allows RAM contents to 
be examined or changed. First, a 4- 
digit hex address is keyed in and 
appears in the display readout. The 
[FN] key is used to step through 
memory, each byte being displayed 
one by one. To write data into RAM, 
a 2-digit number (one byte) is 
entered, and the address is in
cremented automatically.

[FN] [1] for tape load. First, "memod" 
(above) is used to enter the begin
ning and ending locations of the 
block to be loaded (or dumped), at 
0002 and so on.

[FN] [2] for tape dump.
[FN] [3] for "GO". First, a 4-digit star

ting address is entered; eg C000 to 
run a CHIP-8 program. (This address 
is remembered for subsequent runs, 
unless memod is used in the mean
time.) At any time, the reset key [RST] 
may be used to regain monitor con
trol

That's it; you've learned just about all 
there is to know in order to enter, 
verify, save, load and run any program. 
Details of how to write and debug your 
own CHIP-8 programs will be given 
later.

For advanced users, CHIPOS has 
been written with flexibility in mind. 
Calls to over 17 useful CHIPOS sub
routines can be made from a machine
code program; eg, erase the screen, fill 
the screen, get random byte, display 
hex digit, convert byte to decimal, 
show a user-defined symbol up to 8x16 
dots, set display coordinates, turn 

screen on/off, input a key-code, make 
a bleep, delay 3.33 milliseconds, test 
keypad status, input byte from serial 
I/O line (tape port), output same, wait 
for frame sync interrupt, return to 
monitor, etc. A user can load his own 
machine-language debugging utility 
(DREAMBUG!) in RAM at 0080. A 
software interrupt causes a jump to this 
address. A typical debug routine would 
then display all register contents. 
Further, the IRQ vector is in RAM, so 
that a user can supply his own interrupt 
service routine. This feature is handy if 
you want to program your DREAM- 
6800 as an "intelligent alarm clock", or 
if you want the keypad to be interrupt 
driven.

Don't worry if the last paragraph 
made little sense to you, because most 
of those subroutines, and many ad
ditional ones are far easier to utilise via 
the CHIP-8 interpreter, which uses a 
two-byte "macro" instruction to per
form any given task. Add a few more in
structions to do arithmetic and logic, 
perform conditional branching, and do 
ioads/stores on the variables, and 
presto — you've got a high-level com
puter language.
CHIP-8 LANGUAGE SUMMARY

CHIP-8 was originally developed by 
Joe Weisbecker at RCA Labs (USA), 
primarily to allow users of low-cost 
microcomputers to write their own 
video game programs without the 
tedium of hand assembling machine 
language programs.

CHIP-8 does not use an expensive 
video terminal like BASIC, but rather a 
low-cost interface to the processor
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Here is the complete circuit of the DREAM 6800 minus the
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IC19b 1/2-74123
VSYNCIC1? 4040B 05

Q6Q7

IC16bIC 17c

which produces a matrix of dots (64x32) 
on a TV screen, each dot being a bit in 
the system's RAM. Nor is a full 
typewriter-style keyboard required, 
since all instructions are coded in hex
adecimal, and entered via a hex 
keypad.

CHIP-8 produces quite compact 
programs for video games, grapnics, 
advertising displays, animations, 
simulations, educational tests, drills, 
and so on. A fascinating video 
kaleidoscope program requires only 60 
instructions. An animated UFO/missile
84

IC10 : 74LS10 IC11 : 74LS04 IC12 : 74LS08 IC16 : 74LS20 IC17 : 74LS04 IC18 : 74LS11

470A’ •

23 A13A13
24

A14
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VSYNC = RTC

4MHz

IC8 M6875 CLOCK

IC1 M6800 MPU

VIDEO OUT

MRDMRQ

BUS02RST

HALTIRQ

HALT
A15
BABA

power supply. 

intercept program, with on-screen 
decimal scoring, requires only 104. A 
tank battle game easily fits into the 
minimum (1K) system.

CHIP-8 is an interpreter, ROM- 
resident with the operating system. The 
user's program instructions reside in 
RAM, starting at 0200. Each statement is 
stored as 4 hex digits (2 bytes) which are 
designed to be easily encoded by hand. 
There are 33 instructions in the set, in
cluding No Operation (0000) and STOP 
(F000).

The language provides 16 one-byte

variables, VO thru VF, which can be 
manipulated with a variety of 
arithmetic/logic and conditional 
branching instructions. A 12-bit pointer 
(I) indexes memory locations for 
load/store and display instructions. This 
allows multiple sets of variables or array 
processing. CHIP-8 is limited to the first 
4K of memory, because of the 3-digit 
(12-bit) memory operands.

The SHOW instruction takes N bytes 
from the location at I, and writes them 
vertically into the display refresh 
buffer, using the values of any two

ELECTRONICS Australia, May, 1979



variables as the x,y coordinates of the 
symbol. If an attempt is made to write 
dots on top of existing dots, then the 
overlapping area is erased and variable 
VF is set to 1.

A hex numeric digit (contents of any 
variable, LSD) can be displayed by 
preceding a SHOW instruction (DXY5) 
with an l = DSP, VZ (FZ29). The 
MI = DEQ,VZ instruction stores the 3- 
digit (unsigned) decimal equivalent of 
variable VZ in memory at I. 

Additional instructions let you make
a bleep of variable duration in the
speaker, preset or test a timer (a
variable which is decremented every 20

milliseconds), input a digit from the 
keypad, or simply test to see if a given 
key is being pressed.

Subroutine nesting to 12 levels, and 
calls to machine-language programs 
are catered for. CHIP-8 subroutines 
may call machine-code subroutines.

THEORY OF OPERATION
The design is centred on the video 

interface, which shares both RAM and 
time with the processor. The picture is 
active for 128 out of a total of 312 TV 
lines, which is about 40% of the frame. 
During this time, the MPU is halted and 
the video display generator (VDG) has 
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sole access to the memory, which is 
held in read mode. Therefore, no in
termediate buffer storage is required, 
such as a recirculating register, for dis
play refresh.

The compromise is between picture 
size and processor throughput. The 
chosen format of 64 x 32 dots has 
several advantages apart from VIP com
patibility. Some of the "coincidences" 
are incredible; eg:—
1. The clock frequency worked out to 

be 1.998 MHz (for 50.00Hz field 
freq.), and the M6875 has an auxiliary 
2.00MHz output.

2. 64x32 = 4096 bits = 256 bytes = 1
85



THE S100 BUS STOP T M

S100/6800 CHASSIS S100 I/O PORT BOARDS100 16K STATIC RAM KIT

Slot back plane. 10 amp. power supply, fan. key 
switch, bench mount, rack mount, fully card guided, 
anodised alum.

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

UV 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. Mode! 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 $83.47. MEE $73.90. 
P&P $3.00

Basic Bench Mount Kit $189 00
Power Supply S100 Kit 8V. + 16V. — 16V $ 79 00
Accessory Kit
Basic Rack Mount Kit
Reg. Power Supply 6800 Kit 

5v, +12V, —12V
Sent F O B. Overnite Transport

S100 16K Eprom Board Kit 
S100 Z80 4 MHz CPU Board 
S100 Floppy Disc Controller 
S100 8 Slot Back Plane
S100 11 Slot Back Plane

$9000 
Kit $149.00 
Kit$159.OO

S100 Active Termination Board
S100 Sockets
S100 Wire Wrap Board
S100 Extender Board Kit

$22.50 
$3600 
$33 50 
$800

$22.50 
$28 50

Number Cruncher Kit(MM57109) $49.50
Paper Tape Reader Kit 
Front Panel Display Kit 
8080 Single Step Control Kit

$69.50
$87.50
$21.65

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

$ 46 00 
$166.00

$104 00

P&P 
P&P 
P&P

$3 00
$3 00
$3.00

9 Parallel Ports (programable). 1 Serial Port-TTY. 
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

DISC DRIVES
Shugart SA400 Mini
Shugart SA800
6800 PRODUCTS

6800 11 Slot-Back Plane
6800 11 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

$3600
$166 00

$33 50
$22 50

$12.00
$43 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.

S.M. ELECTRONICS
10 STAFFORD CRT. DONCASTER EAST, VICTORIA, 3109 
BOX 19 DONCASTER EAST, 3109.
PHONE (03) 842 3950.

Economic Digital Control
PTY LTD

P.O. Box 817, Crows Nest 2065.
SHOWROOM: Cnr Atchison and Oxley Sts St. Leonards, Sydney.

Tel: 439 1220 
439 1773 

Telex: aa27901

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% sales tax to all prices. Add $3.50 fqr postage and handling of mail 
orders. Wholesale enquiries welcome on headed paper. Discounts for quantity orders. Send money with order or use 
Bankcard (send No. expiry date, signature) Send 20c stamp for catalogues.
Some sample prices (Retail on toff basis)
2114 RAMS ............................................................................... $1-38
2513 Char Gen. Ucase .............................................................  9 40
2708 EPROMS.......................................................................... 12.50
2716 EPROMS (TI).................................................................. 28.00
6502 CPU chip ........................................................................ 10.95
8080 CPU chip........................................................................ 16.00
Z80a CPU chip ........................................................................ 30.00

Microcomputer Systems
Send 20c stamp for our full range of equipment and software.

• Computer with 48k RAM, z80a, 2 8” disk drives 
(480k single density, 960k double density optional); 
terminal 9600 baud, 80 x 24, ASCII keyboard + 
numeric keypad; printer upper and lower case, 
impact, tractor feed; debtors, creditors, payroll, 
general ledger, utilities.

PRICE......... $7,700

8085 CPU chip ...................................................................... 28.00
63 key ASCII unencoded keyboard.................................. 40.00
19 key hexadecimal keypad ............................................... 14.00
TRS-80 16k memory kit installed.................................... 240.00
16k Static Ram kit ................................................................ 299.00
Z80a 4 MgHz board kit..................................................... $165.00

Prices are subject to change without notice.

Diablo Printers, Axion 80lp, Ip.225, Expandor printers, 
extra disk capacity, additional memory, Database 
packages available. Send for details.
• Word Processors starting from $4,600.00 plus your 

choice of printer.

• Soon to be released THE TEACHYOURSELF 
COMPUTER $640 retail. This computer will make all 
computers under $3,000 obsolete. Send for details.

WE WILL BE AT THE HOME COMPUTER SHOW 
MAY 24-27 AT SYDNEY TOWN HALL.
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DREAM 6800

page; ie one of 256 bytes can be 
selected with an 8-bit address, 
thereby grossly simplifying the dis
play driver software.

3. In order to produce square dots, the 
width of each dot had to be 0.5 usee 
(hence 2MHz clock), but a standard 
video line is 64 usee making the total 
line 128 dots wide — a binary multi
ple, thus simplifying the horizontal 
counter circuitry.
Carving 40% off the M6800's effec

tive speed makes negligible difference 
in this application. In fact, the 6800 
CHIP-8 interpreter runs faster than the 
Cosmac VIP. To keep everyone happy, 
the VDG can be turned on and off un
der program control to allow max
imum, uninterrupted MPU speed when 
requiried.

Video is produced by loading a 
parallel-in/serial-out shift register (IC7) 
with a byte of RAM, via the data bus. 
The bits are then clocked out and com
bined with sync signals to produce 
composite video. A set of counters (IC's 
15, 14, 13) are responsible for produc
ing sync pulses, and for supplying the 
RAM address for each byte. This ad
dress is applied to the system bus via a 
set of tristate buffers (IC5,6), which are 
enabled by the bus-available (BA) con
trol line. BA is put HIGH by the MPU 
after a HALT request, telling that the 
address and data busses from the MPU 
are floating (high impedance state), and 
can be used by other devices (eg the 
VDG).

Horizontal timing is produced by 
counting dots (2MHz pulses). When the 
counters are reset, the first byte is being 
addressed. This byte is the upper LHS of 
the active picture, where a sync pulse is 
NOT required. So a gate (IC16a) looks 
for a set of conditions which will tell 
when a horizontal sync pulse is needed. 
By a welcome coincidence, the pulse 
out of this gate is 4 usee long, which is 
near enough to the desired 4.7 usee for 
HSYNC. The pulse occurs on the 88th 
dot after the start of the active portion 
of the picture. Now we need a way to 
blot out the unwanted part of the pic
ture. Only 64 of the 128 dot positions 
are valid picture dots.

The counter output called H64 
changes state every 64 dot positions, 
and thus can be used for a gating signal 
to enable the picture during the first 64 
dots.

Here's where complications set in. 
We have to allow 450 ns RAM access 
time, and allow for the propagation 
delay in the shift register, between the 
instants of supplying a valid address and 
receiving valid data. This problem was 
solved by delaying the H64 signal with 
an RC delay network. 

Due to the low threshold of TTL
different rates of charge and discharge
were necessary, hence the extra resistor

and diode. Having delayed and in
verted H64, a suitable "horizontal
enable" signal (HOR-EN) has been 
derived. (Refer timing diagram.)

Vertical timing is derived by counting 
HSYNC pulses. A field is composed of 
312 lines, which is 78 rows of dots. Only 
the first 32 rows are valid picture, so a 
vertical enable signal (VERT-EN) can be 
formed by gating V32 and V64. Field 
sync is derived by looking for the 56th 
row (IC18a) and using this transition to 
fire a one-shot (IC19b) of about 300 
usee. The vertical counter (IC13) is reset 
on the 78th row by another gate 
(IC16b).

The vertical enable signal serves two 
tasks. Firstly it masks out the unwanted 
part of the picture in the field, and 
secondly it serves to HALT the MPU 
during the time that display refresh is 
required. Note that VERT-EN can be 
prevented from going HIGH 
altogether, by the DMA-ENAB signal, 
allowing software enable/disable of the 
screen.

Let us now focus our attention on the 
Input/Output interface, controlled by 
an M6821 Peripheral Interface Adaptor. 
Whoever designed this device is a 
wizard! For starters, every individual bit 
can be set up to be either an input or an 
output, under program control, in
cluding two control lines. Next, the B 
side port is Tristate (the lines float when 

TABLE OF CHIP-8 INSTRUCTIONS
Stored 
Code Mnemonic Description

1MMM GOTO MMM Jump to instruction at location MMM.
BMMM COTO MMM + VO Computed COTO; Jump to MMM + VO.
2MMM DO MMM Do CHIP-8 subroutine at MMM.
OOEE RETURN Return from CHIP-8 subroutine.
3XKK SKF VX = KK Skip next instruction if VX = KK (hex).
4XKK SKF VX + KK Skip if VX NOT = KK.
5XY0 SKF VX = VY Skip if VX = VY.
9XY0 SKF VX + VY Skip if VX NOT = VY.
EX9E SKF VX = KEY Skip if key down = VX; no wait.
EXA1 SKF VX =f KEY Skip if key NOT = VX; no wait.
6XKK VX = KK Assign hex constant KK to variable.
CXKK VX = RND.KK Get random byte; AND with KK.
7XKK VX = VX + KK Add (2's comp.) KK to VX.
8XY0 VX = VY Copy VY to VX.
8XY1 VX = VXIVY Logical OR VX with VY.
8XY2 VX = VX.VY Logical AND VX with VY.
8XY4 VX = VX + VY Add VY to VX; If result >FF, VF = 1.
8XY5 VX = VX-VY Subtract VY; If VX <VY, VF=0, else 1.
FX07 VX = TIME Get current timer value.
FX0A VX = KEY Input hex keycode (wait for keydown).
FX15 TIME = VX Initialize timer; 01 = 20 millisec.
FX18 TONE = VX Bleep for 20 x VX milliseconds.
AMMM I = MMM Set memory index pointer to MMM.
FX1E I = l+VX Add VX to memory pointer.
FX29 , I = DSP, VX Set pointer to show VX (LS digit).
FX33\ Ml = DEQ, VX Store 3-digit decimal equiv. of VX.
FX55 * Ml = VO:VX Store VO thru VX at 1; (1 = 1 + X + 1).
FX65^ VO: VX = Ml Load VO thru VX at I; (I = I + X + 1).
00E0 . ERASE Clear the screen.
OMMM- CALL MMM Call machine-code subr. (MMM>200).
DXYN SHOW N@VX, VY Display N-byte pattern at (VX, VY).
0000 NOP No Operation.
F000 STOP Jump to monitor (CHIPOS).

(X,Y,N and M are arbitrary hex digits, O to F.

programmed as inputs), and the A side 
has internal 5k pullups for versatility. 
The control lines can be programmed 
to be flags, senses, interrupts or strobes. 
In this particular application, the data 
and control lines are all functioning in
dependently.

The tape interface is a simple 
frequency-shift keyed (FSK) modem, 
which uses the "Kansas City Standard" 
frequencies and data rate (2400/1200Hz 
© 300bits/sec). The modulator is a 566 
function generator (IC24) which free 
runs at 2400Hz, unless the serial data 
out line (PBO) is LOW. Then, the con
trol voltage on pin 5 is changed to 
produce 1200Hz, by turning on the 
transistor. This transistor is wired in the 
"inverse switching mode" (upside
down!) to get a Tower Vce(sat). The 
triangle waveform changes gracefully 
from one frequency to the other, 
thereby producing an ideal FSK output 
for taping.

Using supply voltages +5V and —5V 
on the 566 gives TTL compatability for 
both voltage control and square wave 
output. This output drives a speaker 
when its enable line (PB6) is HIGH. The 
speaker is inhibited during tape I/O, by 
using the same line that inhibits the dis
play (CB2). The main use for the 
speaker is as a "bleeper" to 
acknowledge valid keystrokes.

The tape demodulator consists of a 
comparator (IC23) to square up the in
coming signal, followed by a pulse
width discriminator (IC22,21). The input 
signal from the tape deck should be in
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the range 300mV to 3V peak-to-peak 
(lOOmV to 1V rms). The square wave 
output from the 741 triggers a one shot 
whose period is 3/4 cycle at 2400Hz, ie 
312 usee. The same square wave is 
sampled by a D-type flip-flop when the 
one-shot times out. If the signal was 
low at this instant, then it must be 
2400Hz, but if it was still HIGH, it must 
be 1200Hz (see diagram). Hence the 
demodulated signal is the inverse out
put from the flip-flop. Note that the 
Schmitt-trigger facility of the 74121 is 
exploited, for added noise immunity.

The task of converting 8-bit parallel 

data to an asynchronous serial bit 
stream at 300 Baud, and vice-versa, is 
done by software in CHIPOS. Thus the 
tape modem may be disconnected, and 
PBO,PB7 used as a serial data com
munications port, if such an application 
is envisaged (eg "smart" terminal).

Operation of the hex keypad is very 
simple from a hardware point of view. 
Normally, the rows (PA4 to PA7) are 
outputs, held LOW, while the columns 
(PAO to PA3) are inputs, held HIGH by 
internal pullups. If any key is pressed, 
one column must go LOW causing a ris
ing edge at CA1. The software en

coding routine then can determine 
which column went LOW, then reverse 
the roles (ie data directions) of the 
rows/columns to determine which row 
is active. This program incorporates 
debounce and error-checking se
quences, ensuring ultra-reliable func
tioning.

The [FN] key posed a special 
problem: how to detect closure of an 
SPST contact without getting bounce or 
noise, and without introducing an extra 
chip. The final solution was a 
Schmitt-trigger made from a spare 
AND-gate with feedback.

DREAM 6800 GLOSSARY
ACIA: Asynchronous Communications Interface Adaptor; 
Motorola's answer to the UART, or Universal Asynchronous 
Receiver Transmitter; it provides the data format and con
trol to interface serial asynchronous data to bus organised 
systems.
ADDRESS: The label, name or binary number specifying a 
particular location in memory.
ALPHANUMERIC: Refers to numbers and letters of the 
alphabet; ie, an alphanumeric code represents numbers and 
letters.
AND-GATE: A digital logic element with output logic value 
related to the AND logical function; ie, with all inputs 1, the 
output is 1 but all other input combinations result in 0 out
put.
ARRAY: A named group of related variables or constants. 
Items in the array may be located in consecutive memory 
locations or they may binked.
ASYNCHRONOUS: Refers to a system or circuit whose 
elements are not arranged to change state in synchromism. 
BASIC: One of the ligh-level programming languages which 
is user-readable.
BAUD: Used as a measure of serial data flow. 10 baud nor
mally equals 10 bits/second.
BINARY: Refers to the number system with base 2 and ex
pressing all quantities by the numerals 0 and 1.
BIT: Binary digit, either 0 or 1. The minimum amount of in
formation.
BRANCH: An instruction in a program which causes the 
processor to execute a step not in the usual sequence. A 
branch can be unconditional or conditional, based on the 
magnitude or state of some value. Branch is synonymous 
with Jump.
BUFFER: refers to an amplifier which is interposed between 
two circuits to avoid undue loading effects. "Buffer" can 
also refer to an area in computer memory which is used as a 
work area or to store data for an input/output operation. 
BYTE: A group of consecutive binary bits, usually eight, 
which are operated upon as a unit. A byte can also be a sub
set of a computer word. Additionslly, byte is a unit of 
memory size: the Dream/6800 has 1K (1024 bytes) of 
memory in RAM.
BUS: A circuit or group of circuits which provide a com
munication path between two or more devices, such as 
between processor, memory and peripherals. The "S100 
bus is based on that originally used in the MITS/Altair 8080 
computer and which subsequently became a USA industry 
standard.
CAI: Computer-aided instruction.
CLOCK: A pulse generator which provided timing signals to 
which all system operations are synchronized.
CONDITIONAL: See Branch.
DMA: Direct Memory Access; a method of transferring data 
directly between an external device and system memory 
without the need for processor intervention. This method 
significantly increases the data transfer rate and hence 
system efficiency.

D-TYPE: a particular type of flipflop which, when a clock 
pulse arrives, stores or latches the logic level at its D-input. 
DEBUG: A diagnostic program which helps locate hardware 
malfunctions in a system or to identify coding errors in new
ly developed programs.
DISABLE: Use a control voltage to halt system operation. 
ENABLE: Use a control voltage to start a system or circuit, or 
to allow it to function.
ENCODER: A digital circuit which accepts information in 
uncoded form and generates corresponding coded data. 
FLAG: An indicator, usually a single binary bit, used to in
dicate a condition for a peripheral device or a later stage in a 
program.
FLIPFLOP: A family of digital circuits capable of assuming 
either of two stable states and therefore capable of storing 
one bit of information.
FIEtD: Refers here to one vertical scan of a television pic
ture, which occurs 50 times a second.
FSK: Frequency-shift keyed; refers to a digital mode of data 
transmission wherein the two logic levels are transferred as 
two distinct frequencies. In the case of the "Kansas City 
Standard" which resulted from a symposium organised by 
USA magazine BYTE, logical 1 is a 2400Hz tone while logical 
0 is 1200Hz.
GRAPHICS: A system of producing pictorial or graphical in
formation on a video monitor, television screen or chart 
recorder.
HARDWARE: In this context means the electronic circuitry 
of the computer and its peripherals.
HEX: Nasty spell placed on person trying to debug a 
program; also abbreviation for Hexadecimal.
HEXADECIMAL: A number system with base 16 using 
numbers 0 to 9 and A,B,C,D,E,F to represent its 16 digits. 
Two hexadecimal digits can be used conveniently to repre
sent 8 bits, or a byte.
I/O: Input/Output. An I/O Port is connection to a 
processor to provide a data path to or from external devices 
suchas keyboard, display or cassette recorder. An I/O port 
of a microprocessor may be input or output or it may be 
bidirectional.
INSTRUCTION: A set of bits which defines a computer 
operation and is a basic command understood by the 
processor.
INTERFACE: A device which transfers data from one system 
to another.
INTERPRETER: A program that fetches, translates and con
trols execution of instructions written in a higher-level 
language.
INTERRUPT: The suspension of a normal program routine of 
a computer or microprocessor in order to handle a sudden 
request for service, usually by a peripheral device.
JUMP: See Branch.
LANGUAGE: A set of symbols and expressions used to ex
press a computer instruction or program. More commonly 
the term is used to describe higher-level languages, or 
programs expressed in symbolic form for convenience of
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DREAM 6800 GLOSSARY ...
human beings. Programs written in this form must be 
translated into machine code form before they can be ex
ecuted by a computer.
LOAD: To store binary information, generally into a 
processor register.
MACHINE CODE (or language): The binary numeric form of 
instructions actually understood by a processor.
LOOP: A sequence of instructions so arranged that upon 
execution the processor is forced to execute the sequence 
repetitively a certain number of times.
MODEM: Modulator-demodulator; used for transferring 
digital information over a communications path.
MONITOR: Can refer to a "video monitor" which displays 
video signals without the need for an RF demodulator; 
more commonly, in this context, refers to a specific program 
allied to the processor which looks after communications 
between the software and system hardware.
NESTING: The technique of cascading program loops or 
subroutines. In the case of loops, nesting involves loops- 
within-loops-within-loops, and so on. In the case of sub
routines, nesting involves a subroutine calling another sub
routine, which in turn may call another subroutine, and so 
on (see Subroutine).
PIA: Peripheral Interface Adaptor (See text).
PARALLEL: A method of simultaneously transferring each of 
a contiguous set of bits over separate wires, one wire for 
each bit in the set; an eight-bit system requires eight wires. 
PROGRAM: A set of computer instructions arranged to 
control the processor in executing a certain complex task. A 
program may consist of a linear sequence of instructions, 
one or more loops, one or more subroutines, or more usual
ly a combination of all of these.
ONE-SHOT: A monostable multivibrator; a logic circuit 
which delivers just one pulse on reception of a control 
signal.
OPERAND: Can be the result of a computation, a constant, a 
parameter, the address of any these quantities or of the next 
instruction to be executed.
PULL-UPS: Internal or external resistors designed to "pull" a 
logic output (or input) towards the more positive supply rail 
when the output is turned off.
POINTER: Registers in the processor or memory that con
tain memory addresses; i.e., they are used to "point" to 
memory locations.
PORT: See I/O.
PROCESSOR: Also CPU (Central Processing Unit) or 
Microprocessor; the major portion of a computer incor
porating an arithmetic-logic unit (ALU) to gether wijth 
various registers and timing circuitry.
RAM: Random-access memory.
ROM: Read-only memory. A memory device in which the 
stored data is effectively permanent in normal operation 
and can only be read out, not overwritten.
REGISTER: A device used to store or manipulate numbers of 
other data; usually a group of flipflops.
ROUTINE: A program or program segment designed to ac
complish a single function.
SCHMITT TRIGGER: A controlled switching circuit whose 
threshold for rising inputs differs from that for falling inputs; 
usually used for "squaring up" pulses or pulse waveforms. 
The difference between the two input thresholds is known 
as hysteresis.
SCRATCH-PAD: Designates an area of memory used for 
many quick data transfers. It is the most frequently used 
memory segment. Some microprocessors have simplified in
structions which can only be used in a certain part of the 
memory (say, the first 256 bytes) where the most significant 
byte of the address is zero. The scratchpad is usually placed 
in such a location.
SERIAL: A method of sequentially moving a contiguous set 
of bits (data) over a single wire.
SKIP: An instruction which causes the processor to omit the 
next instruction in the sequence.
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SOFTWARE: Generally refers to all the programs and 
routines available for a particular computer or 
microprocessor. More specifically, it refers to those 
programs which are alterable by the user. Those programs 
and routines that are not user-changeable, ie, burned into 
ROMs, are often referred to as Firmware.
STACK: A sequence of registers or memory locations used 
in Last In First Out (LIFO) fashion. A "stack pointer" 
specifiers the last-in entry.
STORAGE: Any device in which data can be stored.
STROBE: System of rapidly reading registers or memory in 
sequence.
SUBROUTINE: A short program segment which performs a 
specific function and is available for use any number of 
times by other programs and routines.
SYNC: Describes the pulse trains which synchronise the line 
scan (15,625Hz) and field rate (vertical sync, 50Hz) for televi
sion and video monitors. Sync also refers to the trace syn
chronising pulses used in oscilloscopes.
TTL: Stands for Transistor-transistor logic. One of several 
logic systems.
TRI-STATE: Registered trade mark of National Semiconduc
tor Corporation, USA. Describes gates and other circuits 
which can not only have their outputs at logical 1 or logical 0 
levels but can also assume a high impedance state. The latter 
state allows other gates connected to the same bus system to 
"talk" alternatively.
UFO: Unidentified flying object. Nothing to do with com
puters or microprocessors.
VDG: Video Display Generator.
VIP: The RCA microcomputer system bases on their Cosmac 
microprocessor.
VARIABLE: A named memory (RAM) location whicn is given 
some consistent meaning in the program and which may 
contain different data values during the execution of the 
program. (Continued next month)
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RECHARGEABLE GEL-TYPE BATTERIES 
FEATURES
• GEL ELECTROLYTE
•LEAKPROOF '
• EASY HANDLING
• OVERCHARGE PROTECTION
• CYCLE OR FLOAT APPLICATIONS ~
• NO POLARITY CHANGE 1
• HIGH DISCHARGE RATE
• COMPACT AND RUGGED
• EXTENDED SHELF LIFE

RECHARGEABLE NICKEL-CADMIUM BATTERIES 
FEATURES
• STABILITY OVER WIDE 

TEMPERATURE RANGE
• GOOD OVERCHARGE CAPABILITY
• LOW SELF DISCHARGE
• FLAT DISCHARGE VOLTAGE CURVE
• HIGH RATE DISCHARGE
• HERMETICALLY SEALED
BATTERY CHARGERS
FEATURES
• WALL-MOUNT PLUG-IN DESIGN
• VERSATILE SCREW TYPE TERMINALS
• HI-IMPACT RESISTANT THERMOPLASTIC 

HOUSING
• TEMPERATURE COMPENSATION
• CURRENT LIMITING
• SHORT CIRCUIT PROTECTION
• PROTECTED AGAINST REVERSE 

CONNECTION
• DESIGNED TO MEET UL REQUIREMENTS

CURRENCY HANDLING SYSTEMS 
(Australia) Pty. Limited
28 30 Langley Street. Darlinghurst, NSW 201 
Telephone 33 4334
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Discount Components
SPECIALS

10 RED LEDS 
7805 .............
7812 ...........
LM317K ....
TIL209 ........ 
10 BC547. .
IN4003 .......
IN4002 .......

$1.50 
. . 90c 
. . 90c 
$2.90 
. . 18c 
$1.20
. . . 7c 
. . . 7c

100 RED LEDS . . . .
10 4016 .................
6 LUG TAG STRIPS
309 K.......................
10
10
10
10

GREEN LEDS 
YELLOW LEDS 
4011 .............  
74LS00 .........

$13.00 
. $4.50 
. . . . 5c 
. $1.50 
. $2.90 
. $2.90
$2.00 

. $2.00

10 uA301
4N28 . . .
4N29 . . .
10
10
10

7490 
74123
741 .

LED CLIPS 
10 723 . . .

$3.30 
$1.00 
$1.10 
$3.00 
$5.00 
$2.90 
. . . 2c
$4.50

LINEARS 100 for 4.00 7437 .......................... . . .50 74LS30 ........................ 30 4006 ... ... 1.40
301 . .40 1N4002 .......................... . . .7 7438 .......................... . .50 74LS32 ....................... . .30 4007 . . .......... 25 ' ., 

...1.25307 . . . .65 1N4003 .8 7440 ....................... .30 74LS37 ........................ . . .45 4008 ...
308 ..................... . 1.25 1N4004 .......................... .9 7441 .......................... . 1.50 74LS38 ..................... . .45 4010 . . . ... 1.25
309K . 1.90 100 for..................... 7.00 7442 .......................... . .70 74LS40 ..................... . .30 4011 . . . . ..........25
311 ..................... .80 1N5625 .......................... ■ 50 7447 .......................... .95 74LS42 ..................... . 1.10 4012 . . . ..........25
317K ..................... 2 90 RESISTORS 7448 . .95 74LS47 ..................... . 1.40 4013 . . . . .......... 55
318 . . ..................... 3.25 7450 .......................... .35 74LS48 . .. . 1.50 4014 . ... 1.30
324 ..................... . 1.25 1 / Z. wail i.ri.ii. iviciai 

Glaze 1 ohm to 1M (E24
__ \ i nn Q

7451 .......................... .35 74LS49 ..................... . 1.80 4015 .... • ■ 1-20
325 ..................... . 4.60 7453 .......................... .35 74LS51 ..................... . .45 4016 . . . . .......... 50
339 ..................... .85

100-999 ....................... . 2.5 7454 .......................... . . .30 74LS54 ..................... . . .45 4017 . . . . . . . 1.30
348 ..................... . 1.60 7460 .......................... .35 74LS55 ..................... . . .45 4018 . ... 1.40
349 ..................... . 2.25 TRANSISTORS 7470 .......................... . .65 74LS73 ..................... . .90 4019 . . . . .......... 75
356 . . . ..................... . 1.65 BC547/8/9 . • ■ . .15 7472 .......................... . . ,45 74LS74 ..................... . . 50 4020 . . . . ... 1.55
377 . . ..................... . 2.75 BC557/8/9 ■ . . .20 7473 .......................... . . .60 74LS75 . ................... . 70 4021 .. .
379S . ..................... . 6.95 BD139 . . 7474 .......................... . .65 74LS76 ..................... . .95 4022 . . . . 1.60
380 . . . 14 Pin 1.30 BD140 . .55 7475 .......................... . .65 74LS78 . . .50 4023 . . . .......... 25
381 . ..................... . 1.95 2N3055 ....................... .85 7476 .......................... . . .45 74LS83 ..................... . 1.50 4024 . .......... 90
382 ..................... . 1.95 MJ2955 ..................... .95 7480 . 1.25 74LS85 ..................... . 1.50 4025 .......... 40
387 . ..................... . 1.90 BC337 .......................... .25 7483 .......................... . 1.25 74LS86 ..................... . . .50 4026 . . . . ... 2.10 .
386 ..................... 1.90 BC338 . .25 7485 .......................... . 1.45 74LS9Ò ..................... . 1.10 4027 . . ..........80
555 . . ..................... . . .35 BF115 . . .85 7486 .......................... . .65 74LS92 ..................... . 1.20 4028 . . . ... 1.25
556 . . ..................... .85 BF180 . . . . 7489 .......................... . 1.90 74LS93 ..................... . 1.10 4029 . . . 1.85
565 . ..................... . 1.90 PN3643 ....................... . . .25 7490 .......................... . . .50 74LS95 ..................... . 1.50 4030 . . . ..............40
566 . . . . ..................... . 2.40 PN3645 . . .25 7491 .......................... 1.00 74LS107 .................. . 1.20 4040 . . . . . . . 1.30
567 . . . . ..................... . 2.60 bridges 7492 . . 65 74LS109 .................. . . .50 4041 . . . . . . . 1.25
709 . . . . .70 MDA3501 35A 7493 .......................... .65 74LS112 .................. 1.20 4042 . . . . . . . 1.25
723 (VR) ..................... . . .50 100V....................... 4.10 7494 .......................... 1.10 74LS113 .................. . . .55 4043 . . . . . . . 1.59
741 ..................... . . .30 MDA3502 35A 7495 .......................... .95 74LS114 .................. . . .55 4044 . . . . . . 1.50
747 .. . ..................... . . .90 200V....................... 4.20 74100 ....................... . . 2.45 74LS122 .................. . 2.00 4046 . . . . ... 1.80
3900 . . .85 MDA3504 35A

. 4.50
74107 ....................... . . . .65 74LS123 .................. . 1.90 4049 . . ........... ..............60

3909 ..................... 1.20 400V..................... 74121 ....................... . . . .50 74LS125 .................. . 1.90 4050 . . . ........... ..............60
CA3028 .................. . 2.90 WO4 1.5A 400V . . .80 74123 ....................... . . . .90 74LS126 .................. . 1.50 4051 . . . ....1.20
CA3046 .................. . 2.10 SCR 74132 ........................ . . 1.25 74LS132 .................. . 1.60 4052 . . . ........... . ... 1.20 ;
CA3130 . 1.95 C103YY 8A 60V . . .80 74150 ....................... . . 1.60 74LS126 .................. .79 4053 . . .......... ...1.20
CA3140 - ................ . 1.95 C106A1 4A 100V . . .95 74151 ....................... . 1.10 74LS138 . . . 1.20 4060 . . . .......... .... 2.60
RL4136 ................... 2 90 C106D1 4A 400V . 1.30 74153 . . 1.10 74LS139 .................. . 1.90 4066 . . . . ... 1.00 r

RFftlll ATORS C122D1 8A 400V 2.50 74154 ....................... . 1.70 74LS151 .................. . 1.20 4068 . . . .......... ..............40 :

7805 .
7806
7808 
7812
7815 
7818 .
7824 
7905 .
7906 . .
7908 
7924
7912 
7915 
78L05 
78L12 
78HGKC 
78H05 
78H12 
723 
309K
317K .

C122E 8A 500V . . 2.60 74157 .......... . . 1.10 74LS153 .................. . 1.90 4069 . . .......... ..............35

1 20 IC SOCKETS 74160 . . . 1.55 74LS154 .................. . 1.60 4070 . . . .......... ............. 40 I

.................. 1.20
. 1.00
. 1.20

8 PIN..........................
14 PIN.......................
16 PIN.......................
18 PIN ..................

.25
. .33
. . .35
. . .50

74161 .......................
74164
74165 .......................
74173 .......................

. . 1.75

. 1.55
. . 1.55
. 2.75

74LS157 ..................
74LS158
73LS160 ..................
74LS161 ..................

. 1.00

. 1.90

. 2.20
. 2.20

4071 .. .
4072 . .
4073 . . .
4074 . .

..........
..............40
..............40
..............40
..............40

.................. . 1.20
. 1.50

1.50
. 1.50 
. 1.50

20 PIN.......................
22 PIN.......................
24 PIN........................
28 PIN.......................
40 PIN . .

60
. . .75
. . 80
. . .90
. 1.00

74175 .......................
74180 .......................
74192 .......................
74193 .....................
74197 .....................
74221 .....................

1.65
. . 1.35
. . 1 40
. . 1.40
. . 1.50

. 1.50

74LS162 ..................
74LS163 ..................
74LS164 ..................
74LS168 ..................
74LS169 ..................
74LS170 ..................

2.30
. 1.20
. 1.30
. 3.30
3.50
3.50

4076 . . .
4077 . . .
4078 . . .
4081 . . .
4082
4510 . . .

..........

. . . . 1.85

..............40
... .40

..............40

..............40

. ... 1.40

7400 .......................... .25 74251 ..................... . . 1.50 74LS173 .................. . 2.10 4511 .. . ........... .... 1.40

..................

.40
. 40 
8.50

. 7.90 
7.90

. . .50
1.90

. 2.90

7401 ..........................
7402 ..........................
7403 ..........................
7404 ..........................
7405 ..........................
7406 ..........................
7407 ..........................
7408 ..........................
7409 ..........................

. . . .25

. . . .25
. .25

. . .35
. .35
. .50

. . 50
. . .32

.32

74367 .....................
74368 .....................

74 LS 
74LS00 ...............  
74LS01 ...............  
74LS02 ...............  
74LS03 ...............  
74LS04 ...............  
74LS05 ..................

. . 1.20
1.20

.......... 25

.......... 30

.......... 25

.......... 30

.......... 35

.......... 35

74LS174 ..................
74LS175 ..................
74LS190 ..................
74LS191 ..................
74LS192 ..................
74LS193 ..................
74LS194 ..................
74LS195 ..................
74LS196 ..................

1.00
. 1.00
2.80

. 1.20
1.20

. 1.20

. 1.20
. . 1.20
. . 1.20

. 1.90
. . 1.90
. . 1.85 
. . . .65

4518 . . .
4519 . . .
4520 . . .
4528 . . . 
14553 . .
14584 
74C00 . .
74C02 .
74C04 . .

..........

...1.50

..............95

.... 1.45 

.... 1.20 

.... 7.30 

. . .1.25 

............. 40

..............40

..............40

OPTO 7410.......................... 25 74LS08 ................ .......... 30 74LS197 .................. 74C08 . . ............. 40

FND357 C.C............. 1.30 7411 .......................... . . 35 74LS09 ............... .......... 30 74LS221 ..................
74LS253 ..................

74C10 . . .......... ..............40

FND500 C.C............. 1.25 7413 .......................... . . . .55 74LS10 ............... .......... 25 74C14 . . .... 1.75

FND507 C.A............. 1.40 7414.......................... 90 74LS11 ............... 30 74C48 . . .... 2.40

FND800 C.C............. 3.50 7416 . . 60 74LS12 ..........30 74LS365 .................. 74C73 . .... 1.20 I

TIL209 Leds . . .20 7417.......................... . . .60 74LS14 ............... . . . 1.00 74LS366 .................. 74C75 . . .... 1.20 I

RED LEDS . . .18 7420 .......................... . . .25 74LS15 ............... ...........35 74LS367 .................. 74C76 . ........... .... 1.35 I

100 for............... 13.00 7421 .......................... . . . .50 74LS20 ............... .......... 30 74LS368 .................. 74C90 . . . 2.20

YELLOW .30 7422 .......................... . . .30 74LS21 .................. .......... 30 74LS386 .................. . . . .95 74C93 ........... .... 2.20
.......... 1.85
..........2.20
.......... 2.20

2.20

GREEN . 30 7426 .......................... 45 74LS22 .................. .......... 35 CMOS
. . . .40 74C192

...........
Mounting Clips .......... 3 7417 . .. . . . 45 74LS26 .................. .......... 40 4000 .......................

DIODES 7430 30 74LS27 .................. 30 4001 ........................ 25

1N4148 . . . .5 7432 .......................... 40 74LS28 .......... 40 4002 ........................ 25

■ Minimum pack and post $1 00 please stipulate if any items are out of stock 
that a credit be issued or the items to be backordered or an immediate refund 

be issued
Send 40c stamp for copy of free condensed catalogue
Open from — MON-THURS 8 00am- 5 30pm
FRI 8 00am—7 00pm: SAT 830am—12 30pm

ALL GOODS ARE PRIME SPEC. FROM LEADING 
MANUFACTURERS

MAIL ORDERS TO PO BOX 135 NORTHCOTE. VIC. 3070 
PERSONAL SHOPPING AT THE SHOP AT 499 HIGH ST NORTHCOTE.

VIC. 3070.
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A training system from
Signetics: Instructor 50
Described by Signetics as a “desktop computer”, the Instructor 50 
has been designed primarily as a training tool. It offers a number of 
features not found on small evaluation systems, and comes com
plete with both a comprehensive set of training manuals and a tape 
cassette loaded with eight demonstration programs.

by JAMIESON ROWE

Since 1976 when microprocessors 
really began to " take off", many small 
microcomputer systems using them 
have appeared on the market. Some of 
these have been intended for the hob
byist, while others have been 
"evaluation" kits or systems intended 
to help engineers become familiar with 
the particular microprocessor con
cerned.

But very few systems have been 
designed, specifically for- training and 
educational purposes. This is a pity, 
because the concepts involved in 
microcomputer operation are relatively 
unfamiliar to many of the people who 
are going to have to operate them, 
program them, design them into equip
ment or service equipment which will 
use them.

Until now, those wanting t6 become 
familiar with microcomputer concepts 
have generally had to get hold of a 
small hobby or evaluation system, and 
largely use it to teach themselves by ex
perience. Most such systems have been 
rather poorly supported by user 
literature, particularly when it comes to 
the introduction to basic concepts.

The Signetics "Instructor 50" system 
is an attempt to fill this very gap. It is a 
small desktop unit designed specifically 
for training, and comes complete with a 
comprehensive set of training manuals. 
Also supplied as part of the training 
package is a cassette tape with eight 
demonstration programs, ready to feed 
into the system via a standard cassette 
recorder.

Superficially the hardware side of the 
Instructor 50 looks rather like many of 
the small evaluation systems, except 
that it comes as a small cabinet rather 
than a naked PC board. It has a hex
adecimal data input keyboard and an 
eight digit 7-segment LED display, with 
a separate 12-key pad for feeding in 
commands to the monitor program.

Like some of the evaluation systems it 
has an inbuilt cassette tape interface, 
which will operate with any normal 

audio cassette recorder. However un
like the majority of evaluation systems 
it also has full buffering and decoding 
for system expansion using the S-100 
bus convention — a feature which will 
no doubt make it of interest to hob-

Neatly housed in a small desk-top case, the Instructor 50 system comes complete 
with three comprehensive training manuals.

byists and small business users.
As you might expect, the Instructor 

50 is based on the Signetics 2650 
microprocessor. Along with the 2650 it 
has 512 bytes of RAM for user programs 
and a 2656 SMI (system memory inter
face) device which contains a 2K byte 
monitor program in ROM, together 
with 128 bytes of RAM for the monitor 
scratchpad.

The monitor program built into the 
SMI is rather more powerful than is 
usually found in evaluation systems. 
Besides the usual facilities for entering 
program instructions and data, examin
ing memory and processor registers, 
and running programs, it offers a 
number of features which make the 

Instructor 50 easier and more straight
forward to use.

For example there is a "fast patch" 
data entry mode, which allovvs instruc
tion and data bytes to be loaded into 
memory rather faster and more con
veniently than the normal "display and 
alter" mode. There is also a single-step 
run mode, in which you can step 
through programs instruction by in
struction, and a breakpoint facility 
which enables you to exit from a 
program at any desired point with the 
processor's status preserved so that you 
can analyse what had happened to that 
point.

The monitor commands concerned 
with the cassette interface are also 
more powerful than is usual. The "write 
cassette" command used to dump a 
program or data block to tape allows 
the block to be given a file identifica
tion number (from 00 to FF hex), while 
the "read cassette" command may be 
used to seek and load either a specified 
file, or the first file encountered. There 
is also an "adjust cassette" command, 
in which the Instructor 50 can be used 
to indicate the optimum playback level 
for the cassette tape machine.

In short, then, the Instructor 50 
hardware seems to have been designed 
with particular emphasis on flexibility 
and convenience of use — making it
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especially suitable for use as a training 
tool.

Of course what tends to make it of 
even more interest as a training system 
is the accompanying literature. This 
comprises three separate manuals, all 
about 215 x 275mm, and with a total of 
about 600 pages between them.

By far the thickest of the three 
manuals is the Users' Guide, which is a 
comprehensive guide to the system's 
hardware, software and operation. This 
manual gives an introduction to 
microcomputer basics, a description of 
system operation, an explanation of 
tne control functions and monitor 
commands, full details of the 2650 in
struction set, and a useful glossary of 
microcomputer terms. It also gives full 
circuit details, a full listing of the 
monitor program, and calling details 
for useful monitor sub-routines.

The second of the manuals is an in
troductory guide for those who need 
additional background in logic, binary 
numbers and basic computer opera
tion. It goes into these subjects in con
siderable detail, yet in a straightforward 
and easily understood fashion.

The third book is a software 
applications manual. Along with a brief 
revision of Instructor 50 operation it 
gives eight demonstration programs 
designed to illustrate various aspects of 
microcomputer programming. Each 
program is described in depth, with an 
explanation of its operation and use 
together with a full listing.

The eight programs described in the 
applications manual are in fact those 
provided on the demonstration 
cassette which comes with the Instruc
tor 50, so none of the programs has to 
be fed into the system by hand. The 
programs are titled "Electronic 
Billboard", "Desk Clock", "Stop 
Watch", "Crap Game", "Beat the 
Odds", "Slot Machine", "Train" and 
"Instructor 50 Music Theme".

After looking through the manuals 
and using the Instructor 50 for a while 
my impression is that both have been 
very carefully planned. They integrate 
together to form an attractive teaching 
package, which seems particularly well 
suited for providing people with a 
sound but easy to follow introduction 
to microcomputers.

At the quoted price of $390 plus 15% 
sales tax the Instructor 50 costs a little 
more than typical evaluation systems, 
but still seems quite good value for 
money considering its potential as a 
training tool. I imagine schools, 
colleges and industrial organisations 
will find it of considerable interest.

The Instructor 50 is available from 
Philips/Signetics stockists Cema 
Distributors, Soanar Electronics, 
Technico Electronics, Radio Parts, Fred 
Hoe & Sons (Brisbane), Applied 
Technology and Silicon Valley stores. It 
is also available from the Electronic 
Components and Materials division of 
Philips Industries, with offices in each 
state. ©

MINI FLEXIBLE DISKS
MD 525

SPECIFY SECTORING OR SYSTEM

(062)815011 P&P Incl — add 15% sales tax

THE EPTE SHEP 29 COLBEE CRT*PHILUp2607

1-9 $4-25

DEALER 
ENQUIRIES 
WELCOME.

NOW AVAILABLE

ELECTRONICS AUSTRALIA BINDERS
These attractive binders finished in brown plastic with gold lettering will keep your back issues of 
Electronics Australia neat and tidy.

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.

LH-BKY VIDEO
CRAZY TV GAME AT GREATLY REDUCED PRICES

Programmable unit plus 10 game cartridge and free AC adaptor — only $50 
(was $88.00) with 3 additional cartridges — only $59 (was $157).

WIDE RANGE OF VIDEO EQUIPMENT
Fairchild programmable TV Games only $199.00
& Cartridges at $19.95 (each)
VHS Recorders $1095
U-MATIC: Reel to reel recorders, etc.
Trade-ins and demo models cheap
National Giant TV $5498

AMATEUR AND VIDEO 
TV cameras b/w from $269.00, colour from $1300.00 

COMMUNICATIONS RECEIVER DR48 $469.00 
ALSO AVAILABLE A RANGE OF EDUCTIONAL 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 418 Bridge Rd, 
Richmond, Vic. 3121 

(03) 429 5674
All mail to: PO Box 347, Richmond, Vic. 3121.
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SELECTRIC is a Trademark of

799DANDENONGROAD, 

EAST MALVERN 3145.

Telephone^
2118855 2118344

Going over the
quality of your printing?
Be SELECTRIC® in the future.
Any microcomputer can interface with any model 
IBM SELECTRIC®1 '! 'iX-

EVERYTHING!
ASP SYSTEM 
SELECTRICS 
MALIBU
COMPUTER PORTRAITS 
DEALERSHIPS!

NEED TERMINALS FOR YOUR SYSTEM?
WE HAVE COMPLETE UNITS READY TO OPERATE

Note:
The monitors 
available may 
vary from the 
style shown.

Also available:
EME-1(See EA Jan. 77)
Kit $169.00 plus tax
Assem. $249.00

EME-20 (as shown) connects directly to CPU serial lines at RS232C, current 
loop or TTL levels at rates up to 9600 baud, and operates with a standard TV 
monitor. The keyboard has hall effect keys for reliability.

The EME-20 is based on the EME-2 module (See EA. Aug. 78)

EME-20 in kit form 
(excluding monitor $434.00 
EME-20 assembled and 
tested
(excluding monitor) $490.00 
Add 15% sales tax if applic.

OUT SOON: EME-3
Direct access video RAM 
80 chars, x 24 lines OR 
64 chars, x 24 lines 
upper/lower case/graphics and 
underline facility board size 254mm 
x 127mm (10"x5").

EME-2 (See EA. Aug. 78) 
Kit $232.00 plus tax
Assem. $295.00

See demonstrations 
at our premises.

Also keyboards, cases, cassette Interfaces, etc.

For further Information contact:

E&M ELECTRONICS PTY LTD
136 Marrickville Road, Marrickville, NSW 2204. 

Telephone (02) 51 5880
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Microcomputer 
News & Products

State-of-the-art development system
Probably the most powerful 

microprocessor development tool yet 
produced is now available — not from a 
semiconductor manufacturer or one of 
the big, established test equipment 
makers, but from a small and relatively 
new firm based in Los Angeles, Califor
nia. The Futuredata AMDS-AFD 
provides virtually all of the hardware 
and software design and test facilities 
needed for development of products 
based on the 8080, 8085, 6800, 6802 or 
Z80 microprocessors.

Heart of the development system is a 
tabletop unit integrating a CPU and 48K 
bytes of RAM memory with a high
speed video display. A companion 
dual-floppy disc drive is used for 
loading software and applications 
programs, and saving test data.

The video display uses a DMA 
technique to provide the capacity to 
change up to 20,000 displayed 
characters per second. This together 
with powerful diagnostic software gives 
the AMDS-AFD the ability to perform 
interactive debugging and software 
development with a speed and efficien
cy not available on other types of 
development system currently 
available.

In debugging mode the display can 
simultaneously show ten lines of dis
assembled machine code, 160 bytes of 
independently defined memory space 
displayed in both hexadecimal and

The Futuredata AMDS-AFD being used for in-circuit emulation (ICE).

ASCII code, and a full display of the 
processor's internal registers. Any in
formation on the display can be chang
ed at will, using powerful editing 
facilities, and the results observed 
directly as programs are run. Single- 
step, breakpoint and trace facilities are 

all provided.
The AMDS-AFD can be supplied with 

any of the above microprocessors in 
the CPU. In each case the system comes 
with a complete set of development 
software on diskette; as well as the 
debugging system there is a relocatable

2708 PROM PROGRAMMER 16K STATIC RAM 16K PROM + PROGRAMMER

1

jgggL ML f Ml Ml' -

• For 2708s. Can adapt to TMS2716
• PROM is programmed by memory store instructions
• PROM can be read normally
• Standard supplies +5 +12 —12
Ass & tested

Software drivers available
$13020

ALL CARDS HAVE:
• Motorola Exorcisor Bus as on D2
• Compatible with most micros.
• PCBs plated through plus resist.

450nS Ass & tst
4K $179 80
8K $241 35

16K $359 70
300nS Ass & tst

4K $18780
8K $25735

16K $391 70

• Uses 2114L 1K x 4 statics
• Only 1 2A di 5V for 16K
• 8K blocks switch addressable 
450nS Kit

4K $153 20
8K $207 20

16K $312 60
300nS Kit

4K $16120
8K $22320

16K $344 60

For INTEL 2716/ TEXAS 2516
Single +5V supply, 25V generated
Read PROMs and executive programs as for a normal 
PROM Card

• Program any location with a single store instruction.
• 8K blocks switch addressable 
Ass & tsts with Low IF skts 
Ass & tst with ZIF skts

Software drivers available

$197 30 
$236.20

(Add 15% if Sales Tax applicable, P&P $3.00) 
DEALER ENQUIRIES WELCOME

PP Pennywise Peripherals 19 Suemar Street, Mulgrave, VIC 3170 (03) 546 0308
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Microcomputer 
News & Products

macro-assembler, object program 
linker, disc file manager, command file 
processor, and a variety of optional 
high-level language processors.

In addition to its software develop
ment features the system can also be 
used as a powerful logic analyser for 
hardware development and 
troubleshooting. In this mode it 
provides 48-channel triggering and 
analysis facilities, with a 256-state trace 
buffer, three hardware break registers, 
loop counters and delay counter. Six
teen selected signal lines may be dis
played on the CRT screen 
simultaneously.

A further facility for both software 
and hardware development is a power
ful in-circuit emulation (ICE) facility, 
whereby the AMDS-AFD can be effec
tively "plugged into" a system under 
development, in place of the 
microprocessor chip. It can then be 
used to "see inside" the system, and 
analyse operation.

EPROM programming facilities are 
provided also, with the ability to 
program 2704, 2708, 2758 and 2716 
devices.

In short, the Futuredata AMDS-AFD 
development system seems to offer just 
about every facility one could want for 
fast and efficient development of both 
software and hardware.

Further information is available from 
the Australian representatives for 
Futuredata, Promicro Pty Ltd, cnr 
Croydon and Lincoln Roads, Croydon, 
Victoria 3136. Telephone (03) 725 5654.

S-100 PC boards, wire wrap tool
Those building up microcomputer 

systems based on the S-100 interface 
bus should be interested to learn that a 
flexible range of prototyping and 
applications PC boards is available from 
Vector Electronic Co.

Of particular interest is the type 8803, 
an 11-slot motherboard which has 
provision for either passive or active 
busline terminations. It comes com
plete with mounting spacers and bypass 
capacitors, together with an instruction 
sheet giving details of termination cir
cuits, etc. The 8803 motherboard costs 
$39.50, while matching 100-way edge 
connector sockets are available 
separately for $8.50 each.

Also of interest are a number of S-100 
prototyping boards, which are design
ed to allow rapid assembly of 
applications cards. The cards have 
provision for onboard 3-terminal 
regulators, and come complete with 
regulator heatsink and mounting 
screws.

The 8800V board will hold up to fifty- 
two 14 or 16-pin DIL chips, or ten 40- 
pin devices, or a combination of each. 
The 8801 board is more general- 
purpose, and seems more suitable for 
discrete components. Both boards cost 
$29.50. There is also a type 8804 "any 
DIP" board, for $31.95, and an S-100 ex

2650 enthusiasts
A group in Victoria is proposing to 

set up a 2650 Enthusiasts' Group to 
provide a two-way communications 
link between users throughout 
Australia. Main object of the group 
would be to exchange software and 
hardware designs on a non-commercial

tender board (type 3690-12) which costs 
$32.50.

Also available from Vector is a new 
type of wire-wrapping tool, which uses 
a special wire coated with thin Tefzel 
insulation. The tool has an integral in
sulation slitter, which automatically 
makes a narrow slit in the insulation 
during the wrapping — obviating the 
need for pre-stripping. The type P184 
Slit-N-Wrap tool sells for $34.50, com
plete with two 15m spools of Tefzel 
wire and full instructions.

Power operated Slit-N-Wrap tools 
are also available for production use.

Further information on Vector S-100 
PC boards and Slit-N-Wrap tools is 
available from The Byte Shop, 17 
Arawatta Street, Carnegie, Vic. 3163.

co-operative basis.
Those interested in the proposal are 

invited to contact the group by writing 
to Bruce Riley, 15 Salisbury Street, 
Wangaratta, Victoria 3677, enclosing a 
stamped self-addressed envelope for 
reply.

131,072-bit ROM!

RADIO DESPATCH SERVICE
THE SPECIALIST STORE

869 GEORGE STREET, SYDNEY. NSW 2000 (NEAR HARRIS STREET) 
PHONES: 211 0816, 211 0191

T.L SPEAK & SPELL. THE REMARKABLE TALKING 
LEARNING AID WITH ELECTRONIC VOICE AND

BRAIN. Tax Free $48.30. Incl. Tax $53.47.
Excl. S. Tax Incl. S. Tax

T.l. 25 32 30 35.45
T.I.30 Std. Pk. 20.00 22.10
T.I.55 53.00 59.00
T.I.58 109.00 120.70
Little Professor 15.00 16.57
First Watch 16.50 19.66
Data Man 21.00 23.25
Data Clip 25.90 28.67
Business Analyst 30.00 33.15

TI 59 CALCULATOR PRICE: $247.00 plus s/tax
Tl PC100 PRINTER PRICE: $213.57 plus s/tax

Packing & Post $1.90
SPECIAL FOR THIS MONTH — 
NE 555.1 off 35c 10 off 30c ea

OPEN: MON-FRI 8.00 am-5.30 pm 
Thursday late night shopping until 8.30 pm, Saturday 8.00 am-11.45 am.

In a few months' time, Signetics Cor
poration is apparently planning to 
release the largest N-channel 
MOSROM yet produced, with a capaci
ty of 131,072 bits. Coming in a 28-pin 
package, the new device is organised as 
16,384 bytes — making it particularly 
suitable for storage of microcomputer 
firmware. Access time for the initial 
devices will be 450ns.

Currently Signetics is recognised as 
the largest shipper of 64k ROM devices.

LEDs have memory
A new series of LED display modules 

from Litronix Inc provides full 
alphanumeric display plus latches, 
ASCII decoders and LED drivers in the 
one package. The DL1414 "intelligent" 
displays provide four characters of dis
play, and may be mounted side by side 
for longer displays. A plastic immersion 
lens is part of the package, giving an ap
parent character height of 2.8mm (a 
similar device, the DL2416, has
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Dave Marett tapes Australia s 
top music on AMPEX j 

... naturally." GnwiÇïlasterl.

AMPEX
PRQFESSCNAL STLDC QUALITY No-nsBd

At EMI’s Studio 301 in Sydney, recording engineer Dave Marett puts 
original music down on the tape that gives it all back: Ampex Grand g 
Master. He’s a professional. |

Like recording pros the world over, Dave tapes on Ampex Grand 
Master, naturally. \

The same professional quality is available to you in open reel and ) 
cassette formats from leading hi-fi stores.

If it’s worth taping, it’s worth Ampex.

AMPEX
AMPEX AUSTRALIA PTY. LIMITED
4 Carlotta Street, Artarmon, N.S.W. 2064 (02) 439 4077
541 King Street, West Melbourne, Vic. 3003 (03) 329 0388

Minutes^

AMPEX 
MOSCOW

OFFICIAL SUPPLIERS
VIDEO RECORDERS 
AND MAGNETIC TAPE 
xxiiolympiad ^CT 28



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 concepts unequalled for advance technology at 
prices that make them unquestioned leaders in their field.

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.

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 put these phones far in advance of 
almost any competitor in the world today. And not 
as expensive as you would expect.

S®«©® 
Sow® 
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:____________ ___________ _____________

Position:_____ .

Company:■

Address:____ _______________________________

-----------------------------_----- T elephone:_____ .... .
_________________________________________ EA May

McCann 184.0005



MICROCOMPUTERS PTY. LTD.

characters effectively 4mm high).
The devices are designed for connection to a 

microprocessor's address and data bus lines. They accept 7- 
bit ASCII codes directly, storing the characters in four 
randomly accessed internal registers. The characters stored 
are then decoded and displayed on the device's LED arrays.

The first of the displays off the production lines are 
going into the new Lexicon LK-3000 hand-held language 
translators (see our story in the News Highlights columns on 
page 7 of the March 1979 issue).

Price of the DL1416 displays in the USA for 1000-off 
quantities is around $13 each.

Club to hold film day
MICOM, the Microcomputer Club of Melbourne, is 

organising a film day on $aturday, July 21. Theme of the films 
to be shown will be computers; among those planned at 
present are "2001: A Space Odyssey", "The Forbin Project", 
"Demon Seed", "Logan's Run" and perhaps some 
documentary films like "Billion Dollar Bubble".

Enquiries to MICOM at PO Box 60, Canterbury, Victoria 
3126 or to P. Fredin, 154 Kooyong Road, Caulfield 3161.

Sord president in Australia
Mr Takayoshi Shiina, president of Sord Computer 

Systems Inc of Japan, recently visited Australia for talks with 
local Sord representatives Mitsui & Co (Aust) Ltd. Mr Shiina 
also visited distribution firms Abacus Computer Store in 
Melbourne and The Small Business Computer Co in Sydney, 
to gain insight into local user requirements.

Only 10 years old, Sord Computer is rapidly becoming 
established as one of the fastest growing Japanese 
manufacturers of small business and home computers. Sales 
last year were $280,000, nearly twice that of the previous 
year, and projected sales for 1979 are approximately twice 
this figure again. .

The latest addition to the Sord range is the model M203 
Mk2, a desk top system which offeres Z80 CPU, 64K bytes of 
RAM, 8K byte user ROM, twin minifloppy disks, and a 
flickerless 30cm CRT display. A wide range of disk-based 
software is available, including extended BASIC, FORTRAN 
and COBOL.

Further information on Sord Systems is available from any 
of the above firms.

A-D converter chip
A new analog-to-digital converter chip from Intersil is 

specifically designed to interface to microprocessors. The 
ICL 7109 offers 12-bit resolution and high performance, at a 
price claimed to be half that of equivalent products.

Features of the ICL 7109 include dual-slope integration, 
true differential input, low noise, and byte-organised TTL 
compatible outputs. It also features an optional handshake 
mode for use with UART devices for remote data logging 
applications. The device uses low power CMOS, and has all 
inputs protected against static charge. It operates at up to 30 
conversions per second, and has an on-chip oscillator which 
uses either an inexpensive 3.58MHz NTSC colour TV crystal 
or RC timing components.

Further information on the ICL 7109 is available from 
the sole representatives for Intersil in Australia, R & D 
Electronics Pty Ltd, 23 Burwood Road, Burwood, Victoria 
3125. ®

32K STATIC RAM: $569 KIT
• Motorola Bus compatible
• Low power — 2.5 Amps
• 300nS access
• Fully static operation
• Buffered address, data and con

trol lines
• Power rails in grid network for 

improved noise immunity
• 4 x 8K blocks — individually ad

dressable — each write protec
table — may be removed from 
address space if not required.

• Multi-phase operation — the 
module allows access during 
phase one and phase two —

ideal for multiprocessing or 
DMA channels

• Page mode operation — allows 
system expansion to 1 
Megabyte

• Quality PCB with solder resist

KIT ASSEM.
32 K $569 $599
24K 469 499
16K 359 389
8K 249 275

CRT-01 VIDEO INTERFACE

This powerful unit has been 
designed to efficiently inter
face the memory of Motorola 
compatible systems directly 
to a CRT display. It is software 
driven and with appropriate 
program can be made to 
emulate the majority of func
tions of currently available in
telligent terminals.

$285
PUIS TAX

• No page buffer — the card has a line buffer that is continuously refresh
ed from processor memory on a DMA basis: (a) Phase 2 when CPU 
VMA is low. or (b) Phase one. This is completely transparent to the 
processor resulting in a flicker free display without halting or slowing 
processor.

• Displays up to 32x2K pages simply by changing contents of 8 bit page 
register.

• Hardware scrolling controlled by scroll register.
• Displays full 128 ASCII character set. (Control characters optional).
• Inverse video (may be mixed with normal video).
• Coarse graphics
• Link programmable character/line (48, 64, 80).
• Link programmable lines/page (20, 22, 24).
• Additional line at bottom of page for status information — uneffected by 

scrolling.
• Dot rate controlled by phase locked loop — automatically adjusts to 

different formats.

6800 MULTIPROCESSOR MODULE
• Each module has one 6800 processor with bus contention logic to per

mit up to 10 modules to play into the one bus. ie. various'processors can 
be dedicated to special tasks for very efficient computing

• 1 Megabyte Addressing — on-board memory management unit permits 
addressing of 1 Megabyte of system memory

• 2 local busses on card to communicate with additional memory
• 12K ROM using 2516s • 16 Parallel in and 16 Parallel
• 2516 EPROM Programmer out channels
• 4K Static RAM • Programmable Timer with 3 16-
• 2 ACIA's with RS232 interface bit counters

• Interrupt controller

WE ARE AUSTRALIAN DISTRIBUTORS OF CMS BOARDS —
ALL MOTOROLA COMPATIBLE
9620-8 PIA's 9600-MPU MODULE
9650-8 ACIA's 9640-24 PROGRAMMABLE TIMERS
9630-Cord Extender 96702-C0NTACT CLOSURE MODULE

P.O. Box 61 PENNANT HILLS 2120 
(02) 848 0800

Add 15% tax. Prices subject to change without notice.
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COMPUTER COMPONENTS
MEM2 16K S100 STATIC I 

MEMORY BOARD
CPZ80 Z80 

PROCESSOR BOARD WIRE WRAP
• Uses 2114 RAMS
• Wait state generation
• Addressed on 4K boundaries
• Complete documentation
• Silk screen parts layout
Bare board W/- documentation $39.50
2114 450ns $6.50
Documentation only (refundable) 
$5.00.

On-board 2708 EPROM.

Power-on-jump to any 4K 
boundary above 32K — RAM — 
ROM or the on board 2708.

Why buy wire on rolls?
PRECUT & STRIPPED WIRE IS.

• Fast — No more cutting & stripping 
by hand.

HOBBY-WRAP TOOL-BW-630

MOTHER BOARD

$29.50

2MHZ on 4MHZ operation. 
Selectable wait states.

• Selectable 8080 or Z80 
addressing modes.

I/O

Reliable Good, clean, uniform
strip.
• Economical — Cheaper than 
bulk wire.

using

Battery Operated (size C)
Weighs ONLY 11oz
Wraps 30 AWG Wire onto

Standard DIP Sockets (O25mc 
Complete with built-in bit 
and sleeve yg

less batteries

píete bypass

$39.00

Mother Board for $100 
Microcomputers Mounts II 
$100 sockets. Comes com-

capacitors and instructions 
for active or passive ter
mination. Kit 

4MHZ

• Status signals are latched 
S100 bus specification.

PCB with-manual

per

$44.50

Manual only (refundable when board
purchased) $5.00

with manual
$118.00

Built and tested 2MHZ board $175.00

CPUI 8080A 
PROCESSOR BOARD

Send SAE for price list of cut 
and stripped wire and wire 
wrap instruction sheet.

WIRE WRAP IC SOCKETS
Gold plated 3 level wrap

8 PIN
100+10-99 1-9

36 39 42
14 PIN 57 62 66
16 PIN 65 70 74
18 PIN 74 83 90
20 PIN 1-16 1-18 1-20
22 PIN 1-06 1-10 1 20
24 PIN 97 1-05 1-30
28 PIN 1-47 1-67 1-82
40 PIN 1-65 1-76 1-96

WIRE-WRAP KIT — WK-2-W
WRAP • STRIP • UNWRAP V

• Tool for 30 AWG Wire
• Roll of 50 Ft White or Blue 30 AWG Wire
• 50 pcs each 1. 2 ’ 3 & 4 lengths 

pre-stripped wire

$17.50

WIRE WRAP TOOL WSU-30 
WRAP . STRIP . UNWRAP Jg JQ

WIRE WRAP WIRE - 30 AWG
1000ft $17.50

SPECIFY COLOR — White-Yellow-Red Green- 
Blue-Black

8800V
Universal Microcomputer/processor 
plugboard, use with S-100 bus. 
Complete with heat sink & hardware, 

________ 5.3” x 10" x 1/16"

8 level vector interrupt.
Uses 8224 clock generator

PCB with manual .....
Manual only (refundable)
Kit complete ...........

. $39.50
$5.00 

$110.00

WIRE WRAP PINS

DIBI DISC 
CONTROLLER BOARD

"D" SUBMIN 
CONNECTORS

WWT 
WWT 
WWT 
WWT

2 ’
3 '
4 *

Per

3 level wire-wrap. 
Gold plated

Hundred 
$15 00 
$4.00 

$15.00 
• $5.00

WIRE DISPENSER - WD-30
• 50 ft roll 30 AWG KYNAR

wire wrap wire $5.10 ea.
• Cuts wire to desired length
• Strips 1" of insulation

Specify — Blue-Yellow-White-Red

Controls up to 4 single or double 
sided drives.
Data protect features include 
automatic disable of write — gate 
during power down for data integrity 
Supported by a reliable software 
package K2 FDOS and complete 
diagnostic documentation.

9 pin Male 
F/male 
Hood

15 Pin Male

$1.70 37 Pin Male
$2.70 
$1.90

F/male 
Hood .

$3 40
$7.20
$2.40

WWT—1
WWT—2
WWT—3
WWT—4

Slotted head 
Single sided 
1 C socket head 
Double sided

REPLACEMENT DISPENSER SPOOLS FOR WD-
30
Specify blue, yellow, 
white or red $2.60 spool

F/male $3.30
Hood $2.00

$1.80 50 Pin Male
F/male 
Hood

$4.68 
$9.82 
$2.89

P.C. EDGE CONNECTORS

COMPUTER GRADE 
CAPACITORS

PCB with manual
Manual only (refundable)

LEDs 
Cheaper by the 100

• 2" dia mounts 3c extra.

DISC DRIVES

Red . 
Green 
Yellow

$44.50
$5.00

. 100/$12.00
100/$ 18.00

. 100/$ 18.00

25 Pin Male $2.50
F/male $5.30
Hood $2.00

Hood fits both MALE 
CONNECTORS

AND FEMALE

10 TURN POTENTIOMETERS
Stock resistance 
values (OHMS) 
10. 25. 100. 500.

20K. 50K, 100K

Spectrol model 534 standard 'A" shaft
Price 1—9 $6.75

10+ $575
Values may be mixed

MICROPROCESSOR 
CHIPS

SA 400 $348.00
Single-density 5%", 35 track drive.

POWER TRANSFORMERS
SPECIALLY DESIGNED FOR 

MICROCOMPUTERS

See Feb 1979 E.A. for full details
’ Good regulation
* Electrostatic shield
’ SE 805

8V & 5A 2x14V (a. 1A $14.00
* SE 810

8V fe 10A 2x1 5V (g 1A $19.00 
* 820

8V(g 20A 15V (a 1A

From April all prices plus 15% sales 
tax unless otherwise indicated.
Please add sufficient freight. Any 
excess refunded.

8080 SYSTEM 8275 51.20
8080A 8.95 8279-5 17.90
8085A 24.00 8282 8.90
8086 150.00 8286 8.90
8212 4.15 8287 8 90
8214 7.40
8216 3.40 6800 SYSTEM
8224 6 15 6800 8 93
8226 3.40 6802 14.05
8228 7.90 6810 5.50
8238 7.90 6820 5.50
8215A 9.80 6821 6.50
8253 16.50 6828 9 60
8253-5 25.20 6840 15.00
8255A 8.30 6850 5.50
8257 18.20 6852 5.40
8259A-8 1 7 00 6854 22.00
8271 59.00 6860 12 40

15V (a 3A $28 00

$5.50
$4.90

10.000MF 16V $ 6.26
15.000MF 16V $ 7.50
22.000MF 16V $ 8 92
30.000MF 25V $ 9.75
68.000MF 16V $17.50

100.000M F 10V $17 80
S100 gold plated wirewrap
S100 gold plated solder tail

D2 Motorola bus 
43/86 .156 gold solder tail 
43/86 156 w/wrap

We can supply all your edge

$6.34
$6.95

connector
requirements from 2 to 85 pin in both 
156 and 1 spacing Please send for 

price sheet.

DIP PLUGS
Ideal for use with flat 
ribbon cable or to 
mount components on

14 pin $0.56
16 pin $0.58

24 pin $0.94
40 pin $2.00

BRIDGE 
RECTIFIERS

COMPUTER 
COOLING FANS

W02 1 5 Amp 200V $0 50
W04 1.5 Amp 400V $0.60
W06 1.5 Amp 600V $0.70
KBPC 602 6 Amp 200V $1 50
KB PC 606 6Amp 600V $1 75
KBPC 1002 10 Amp 200V $1 95
KBPC 1004 10 Amp 400V $2.25
KBPC 3502 35Amp 200V $2.60
KBPC 3504 35 Amp 400V $2.95

‘ Popular Muffin fan 
Square, 110 
available.

Standard size 4.68" 
square, 240 volt

DIP SWITCHES

(On-Off Contacts)

4 positions
6 positions
8 positions

10 positions

$24 50

PROTO-CLIP

For power-on/hands off signal tracing
leads up from PC board

for fast troubleshooting.
Bring IC 
surface

$1.50 
$1 70 
$1 80 
$3.45

PC14
PC16
PC24
PC40

14-pin 
16-pin 
24-pin 
40-pin

$ 4.50
4 75
8.50

13 75

STEWART ELECTRONICS
33 SUNHILL ROAD. MT. WAVERLEY 3149
Phone (03) 277 0622 Mon.-Fri. 9am-6pm

Sat. 9am-12noon
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Classical 
Recordings

Reviewed by Julian Russell

Beethoven: not likely to be forgotten

BEETHOVEN — Symphonies Nos. 1, 3, 
4, 5 and 6. Coriolan and Egmont 
Overtures. Sydney Symphony 
Orchestra conducted by Willem van 
Otterloo. RCA Red Seal Stereo 
VRL4 0190. (Four boxed discs.)
All concerned with the production of 

this four disc set of five Beethoven 
Symphonies and some shorter works 
played by The Sydney Symphony 
Orchestra under their late, well-loved 
conductor, Willem van Otterloo, are 
worthy of great praise. The product is 
good enough for one to regret the 
more that the whole enterprise remain
ed unfinished due to the untimely 
death of Otterloo as a passenger in a 
car accident in Melbourne, an event all 
the more bitterly ironic because 
Otterloo himself was a highly skilled 
and resourceful driver.

So let us regard this issue as a tribute 
to his work with the rSO. He found the 
orchestra restless a 'r a fairly long 
period under the direction of the 
arrogant and, in my opinion, the vastly 
over-praised Dean Dixon. True Dixon 
was occasionally responsible for a fine 
performance but mostly I found him 
mediocre.

Otterloo lost no time in settling the 
orchestra down until they reached the 
high standard they had achieved at the 
time of his death. And in the process he 
endeared himself to them in a manner 
few conductors had done before him.

In the present production my first 
preferences are for his performances of 
the first and fifth Symphonies, perhaps 
not the finest extant but highly 
meritorious for all that. And while han
ding out praise the work of the 
producer, Eric Clapham, must not be 
overlooked. He has found just the right 
measure of the acoustics of the Sydney 
Opera House Concert Hall to produce 
sound of notable quality and a sense of 
balance that seldom fails him. I choose 
those two symphonies mentioned 
above, which were engineered by 
Rupert Mazlin, in slight preference to 
the 4th Symphony engineered by Paul 
McGrath, though McGrath is no slouch 
either and was also responsible for the 
find sound in the Overtures.

In a production of this magnitude it is 
not difficult for an ungenerous listener

to find an occasional blemish. But on 
the whole even the most churlish critics 
will, if they are fair, pay tribute to the 
success of the whole enterprise. And I 
take this opportunity to remind them 
that the going was not always easy for 
orchestra and conductor who, because 
of their busy schedules, had frequently 
to leave a work unfinished at one sitting 
and sometimes wait months, before 
resuming the recording.

Otterloo's work and that of his 
orchestra will be admired and enjoyed 
as long as this set is available, nor is it 
likely to be forgotten by discerning 
musicians long after it has inevitably 
been deleted from the catalog.

A further word of praise for RCA's 
enterprise in backing the whole ven
ture. Under the well earned distinction 
of their label, there should be oppor
tunities for world-wide distribution.

☆ ☆ *

HOROWITZ ENCORES — Piano recital 
of pieces by Liszt, Debussy, Scarlatti, 
Rachmaninoff, Moszkowski, Chopin, 
Scriabin, Schumann, and Horowitz. 
CBS Stereo Disc SBR 235959.
As a rule, I treat these confections — 

Sir Thomas Beecham used to call them 
"lollipops" — with seemly brevity. But 
such is the artistry that has gone into 
these short pieces that I felt induced to 
give them more space. Many of the 
items are well known — and loved — 
though others might be new even to 
regular concert-goers.

The sleeve contains no information 
as to when they were recorded. Some 
of them obviously date from a fair time 
back, though Horowitz' latest recor

ding of a Rachmaninoff piano concerto 
shows no diminution of his sep- 
tuagenerian powers.

He starts this recital with one of the 
lesser known Liszt Rhapsodies — the 
19th. It was the last of this mercurial vir
tuoso series, which were usually based 
on Hungarian and Gypsy folk songs. 
Here, tne slow opening is more 
thoughtful than in those of an earlier 
date. Then follows the fast dance move
ment played with breathtaking virtuosi
ty, for which Horowitz makes no 
apologies. He takes the music at the 
very maximum velocity, introducing 
many subtle changes of sonorities as he 
goes, yet manages to rise above mere 
exhibitionism.

In the next, Debussy's Serenade for 
the Doll, he changes his touch effec
tively to give dream-like simplicity to 
this charming little piece. Domenico 
Scarlatti's Sonata in A rushes past at a 
pace that would have made the old 
master's hair rise under his wig. To me, 
this makes the piece, originally com
posed for harpsichord, sound rather 
too pianistic. The speed robs it of some 
of its character, for to reach such a pace 
on a harpsichord would be impossible.

The next item, Rachmaninoff's G 
Sharp Minor Prelude is refreshingly un
hackneyed, unusual in form and con
tent to those who expect to hear 
something like the vastly popular 
Prelude in C Sharp Minor. I found it in
teresting but never engrossing, though 
Horowitz' playing of it made it sound 
worthwhile. Moszkowski's Study in A 
Flat concludes the first side, another 
Krestissimo example smudged a trifle 

ere and there by the pedal.
On Side 2,1 was ever so slightly disap

pointed with Chopin's A Flat Polonaise. 
I thought Horowitz' treatment a trifle 
too pretty and wholly self-indulgent. 
He also seems to have some difficulty in 
restraining his tendency to speed. To 
me his performance just lacks the 
proud patriotism usually associated 
with these Polonaises.

Scriabin's C Sharp Minor Study is not 
typical of this composer in his maturity. 
An early work, it might easily be mis
taken for a Chopin piece. It is difficult 
to imagine Scriabin's later development 
while listening to this trifle.
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AUDITEC ASERIES AMPLIFIERS

THE A-SERIES ARE 
NO-FRILLS BASIC POWER AMPLIFIERS 

READY TO CONNECT TO YOUR 
PREAMPLIFIERS OR MIXER 

AND LOUDSPEAKERS

AVAILABLE IN 1
AGENTS: 2
MELBOURNE. Zephyr Products. Phone 568 2922
BRISBANE: Delsound Pty Ltd. Phone 229 6155
ADELAIDE: Neil Muller Pty Ltd Phone 272 8011
ADELAIDE: Protronics Pty Ltd. Phone 212 3111
CANBERRA: Musique Boutique Phone 82 2553
PERTH: Willis Trading Co. Phone 321 7609
DARWIN: Darwin Communication Systems. Phone 85 3184 
ALICE SPRINGS: Farmer & Davies Electronics Phone 52 2967. 
BUNDABERG: Bundaberg Hi-Fi Phone 71 3176
MARYBOROUGH (QLD) Keller Electronics. Phone 21 4559
SURFERS PARADISE: Beno's Musical Supplies. Phone 38 1568
MERMAID BEACH RAVE Phone 38 3331
TAMWORTH: Hi-Fi Gallery Phone 66 2525
ALBURY: Ray Walsh Sound Systems. Phone 21 1502
WENTWORTHVILLE: President Sound. Phone 631 6689
GLENFIELD: WMR Electronics. Phone 605 1203
BLAXLAND: Dawes Sound Systems. Phone 39 4421
BONDI JAI Sound Phone 389 8277

x 100 WATT (1A009, 1A033) 
x 100 WATT (2A009, 2A033)
x 200 WATT (1A027)

FOR DESCRIPTIVE LEAFLETS ON THESE AMPLIFIERS 
CALL, PHONE OR WRITE TO:

AUDITEC AUSTRALIA PTY LTD 
10 WAITARA AVENUE, WAITARA, N.S.W. 2077 

PHONE: 48 4116
(PACIFIC HIGHWAY SIDE OF WAITARA STATION)

CASHMORE ENTERPRISES
IDEAL FOR LARGER DISCOS 
OR CLUBS AS DOWNLIGHT 
MIRROR SPOT OR STAGE 
300 WATTS 240 VOLT 
PAR 56

LS808 
8 x 1k per 
channel 6 

programme 
selectors auto 

bounce plus many 
other features

• New item Due shortly. 20 metre 8 way• New item Due shortly. 20 metre 8 way Rope Light 4 colours or multicoloured
• New item Pyroflash systems elect operated either smoke or stars (pluq in cao- 

sules) H
• Do it yourself Illuminated Dance floors. All parts supplies.
• If you require information or Design on your Disco or club sound systems or 

Discotheque Consult Cashmore Enterprises Inc. office. Showrooms at 356 Liver
pool Rd Ashfield NSW 2131. Tel (02) 798 6782, 798 5647. Telex 27732 Brochures 
Price List on Request.

356 Liverpool Rd, Ashfield, NSW 2131. Tel (02) 798 6782, 798 5647. Telex: 27732. 
Brochures, Price list on request.
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But Horowitz, with supreme artistry, 
does not treat it as a Chopin work. This 
is made manifest in the Chopin C Sharp 
Minor Waltz which follows. There is a 
subtle difference in the treatment 
which is in true Chopin style. 
Schumann's Traumerei, as one would 
have expected from Horowitz, is made 
truly reflective with the style 
deliberately simplified to avoid sen
timentality.

The recital ends with Horowitz' own 
Variations on a Theme from Bizet's 
Carmen. It starts with the Bohemian 
Dance which opens Act 2 of the opera. 
However, its harmonies are changed — 
always tastefully if surprisingly — and 
later this is combined polypnonically 
with another of the opera's themes, all 
brought off with terrific panache. Yet 
with all Horowitz' tamperings it still, in 
some curious way, preserves the spirit 
of the original.

I strongly recommend this disc to 
those looking for escapist fare, though I 
do wish that CBS had been strong- 
minded enough to cut out the football 
bellowing of the applauding crowd — it 
was obviously recorded live — at the 
end of both sides. These outbursts, 
however, are mercifully brief.

☆ ☆ ☆

MOZART — Piano Sonatas in F Major 
(K.280), B Flat Major (K281), D Major 
(K.311) and C Major (K.330). Krystian 
Zimmerman (piano). DGG Stereo 
2531 052.
After the wizardry of a man in his 70s, 

it comes as a shock to hear four early 
Mozart Piano Sonatas played by the 
very young Krystian Zimmerman, the 
youngest (17) ever to win the Chopin 
Prize in Warsaw (in 1975). The shock 
comes about not only because of the 
spare purity of the music following the 
exhuberance of much of Horowitz' 
program, but also because of the 
oddness of Zimmerman's choice of 
these works. One might well have ex
pected his first recorded recital to con
tain some Chopin, and not a composer 
so very different as Mozart. He suits his 
style admirably to the earlier composer, 
so admirably that he perhaps wanted to 
demonstrate his skill with the rococo 
school, having earned his laurels with 
the romantic. And this he succeeds in 
doing elegantly, everything carefully 
spaced, and paced, and importantly 
without use of the pedal.

Zimmerman is said to be interested in 
modern music also, and it would be in
teresting to hear him in the percussive 
style of Prokofieff or the hammered ex
amples of Messaien. However, his next 
recording is said to be of Chopin 
Waltzes, which I am looking forward to 
with interest.

In the meantime this Mozart disc is
not to be ignored, for despite its com
parative fresh innocence it also reveals
talents that should take him far. The
engineering is superb.

Strauss — "my favourite reading"
STRAUSS (RICHARD) — Ein 

Heldenleben. Tone Poem played by 
the Cleveland Orchestra conducted 
by Lorin Maazel. CBS Stereo Disc 
SBR 235955.
Ein Heldenleben means "A Hero's 

Life" and the fact that the hero is 
Strauss himself should surprise no one 
who has learned anything about his 
character, at once innocent and com
plex, refined and vulgar, often elegant 
in his work and borish in company. As 
an example of the extent of his vanity, 
Peter Eliot Stone, in his excellent sleeve 
notes, quotes him as writing: 
"Beethoven's 'Eroica' is so little liked by 
our conductors and for that reason 
rarely performed . . . that to fulfill a 
pressing need I am engaged in writing a 
rather large tone poem entitled 
'Heldenleben', admittedly without a 
funeral march, but still in E Flat with lots 
of horns which are always a yardstick of 
heroism."

Despite his undoubted genius, 
Strauss was no hero. He was a typical 
bourgeois, comfortably married early 
in life to the daughter of a rich brewer. 
He was, as Mr Stone points out, no 
Siegfried. And few would accept his 
own valuation of his Heldenleben

SCHUMANN — Symphonies No. 1 in B 
flat (Spring) and No. 4 in D Minor. 
Chicago Symphony Orchestra con
ducted by Daniel Barenboim. DGG 
Stereo Cassette 3300660.
Symphony No. 3 in E flat (Rhenish). 
Manfred Overture. Chicago 
Symphony Orchestra conducted by 
Barenboim. DGG Stereo Cassette 
330 940.

Schumann has long been notorious 
— perhaps too severe a condemnation 
— for the poor qualityof his scoring for 
orchestra. He presents special 
problems for solution by his per
formers. The trick for bringing off a 
satisfactory performance is to alter the 
balance of the orchestra from that 
which Schumann must obviously have 
intended to be heard.

As you probably know, an orchestral 
composer should be able to hear in his 
"mind's ear" just what the music he is 
writing will sound like. I deliberately 
chose the word "should" because even 
the greatest of the writers for orchestra 
have been known to make alterations 
during rehearsal and on one occasion 
Richard Strauss at the first performance 
of his opera, The Woman Without a 
Shadow, continued to conduct with 
one hand and make a small alteration 
to the socring with the other. And I am 
sure that many avant garde composers 
— and their conductors — are not sure 
what everything is going to sound like 
until they hear it played.

To make Schumann's scoring sound

against Beethoven's Eroica. Yet it is rich 
in ideas, often noisy and inflated, but 
just as often exquisitely melodious, es
pecially in the love music.

Strauss provided no written program 
to describe the various incidents in his 
work but spoke about them often 
enough to his friends to make iden
tification easy. They are The Hero, The 
Hero's Adversaries (the critics), The 
Hero's Helpmate, The Hero's 
Battlefield, The Hero's Works of Peace 
— in which he quotes passages from 
some of his earlier works — The Hero's 
Escape from the World, and Fulfillment.

The work is beautifully played by the 
Cleveland under Maazel. The most 
heavily scored passages emerge with 
splendid clarity, the important — and 
enormously difficult — solo violin part 
superbly played by Daniel Majeske. 
Even the most boisterous sequences in 
the climaxes are controlled with the ut
most discretion by Maazel. By taking 
the love music a little slower than usual, 
he conveys very subtly the love of a 
married couple, rather than the 
ecstacies of a younger union. His is my 
favourite reading, and there are many 
notable competitors. The sound is ab
solutely first class.

"better", a sensitive conductor will 
change the balance of the instruments 
by leaning more heavily on some 
passages and lightening the pressure on 
others. The timbre of musical in
struments changes according to what 
register is being used, a point 
Schumann often failed to appreciate.

It has always puzzled me that a com
poser who wrote such superb songs 
and piano music as Schumann, and 
who was diligent enough to deform his 
hands in trying, by mechanical means, 
to increase his "stretch", should fail to 
appreciate this important point. 
Another puzzle: his orchestral works 
were not written early in his career, but 
later when he had achieved maturity.

That Barenboim's recordings of these 
symphonies are so good must be due to 
a keeness of ear that informs him 
when to increase the dynamics here 
and there and decrease them 
elsewhere. In this way, he intensifies 
the warmth and vitality of the sound so 
consistently that I consider this set un
ique.

But the technical feat is not Baren
boim's only outstanding merit in this 
set; there is also his deep perception of 
the emotional differences between not 
only the symphonies as a whole but 
also individual movements — and all 
this without any unwanted ex
aggerations. And as if all these virtues 
were not enough DGG have provided 
him with splendid engineering.

Altogether this is a set I can recom
mend with the greatest enthusiasm. ®
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LIMITED EDITIONS:

Binaural, experimental

WOOFERS, TWEETERS AND ALL THAT JAZZ.
Direct cut binaural, Sonic Arts Laboratory 
Series No. 7. (From P.C. Stereo PO Box 272,
Mt Gravatt, Qld 4122.)

The natural assumption from the title 
of this album is that it will provide lots 
of exercise for your prized loudspeaker 
systems. Then one discovers that the 
album is branded "binaural", having 
been made with twin miniature 
microphones worn on the head of an 
observer at the performance. That same 
observer mentions listening again to 
the album on phones, but that is the 
only such mention.

I listened to it on phones too, but 
while the sound was crystal clear, as 
would be expected, it suffered the nor
mal limitation of having no intrinsic 
front/back definition. This, despite the 
reference on the jacket to "sensuous 
expansive circular sensations". On 
loudspeakers, it is much more 
successful, with the group performing 
out front, where one expects them to 
be.

The players involved are all jazz 
musicians, completely at home when 
improvising. Their approach to this 
album was to select two titles for each 
side, work from very sparse charts and 
bridge from one to the other without 
pause. The result is a record of pleasant 
freewheeling jazz featuring "One Way 
To Brazil", "Keith's Blues", "Sometimes 
Plums, Sometimes, Turnips" and then 
"Spend It First".

The recording is very clean, with 
good dynamic range and only a sugges
tion of surface prickle here and there in 
the quiet passages. The transients are 
hard and precise but don't expect a 
presentation especially contrived to 
give a workout for your woofers and 
tweeters. It's freewheeling jazz; 
nothing more, nothing less.^W.N.W.) 
FOOTNOTE: The above remark about 
binaural listening is not directed solely 
to this album. We sense the source of a 
sound from its amplitude and time 
relationships at our respective ears, 
reinforced by visual clues, phase effects 
of the head and pinna and involuntary 
head movements. With headphone 
listening, these reinforcing sensations

Side
recordings

are missing and the amplitude/time 
relationships on their own become 
subjectively ambiguous. A given sound 
may originate anywhere on a locus 
extending from in front to above and 
behind the listener.

New Devotional Records
JESUS IS MY MUSIC. 16 Singing Men, 

directed by Dick Bolks. Stereo, New 
Dawn ZLP-3054S. (From S. John 
Bacon Pty Ltd, 13 Windsor Ave, Mt 
Waverley Vic 3149. $7.95)
A recent recording from the 

Singspiration organisation, this can only 
be described as an extremely pleasant 
album. With instrumental backing, the 
(presumably) 16-man chorus provides 
the basic sound but with occasional 
featured solo segments.

The compositions are mostly recent, 
with an up-tempo sound, but they are 
highly melodic and with the potential 
to please old and young alike: The Lord 
Makes Me Happy — His Name Is 
Love — He's The One — Bless That 
Wonderful Name — I Found It!—My 
Master's House — Water From The 
Rock — The Lord's My

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 Edwards(D.W.E.), Greg Swain (G.S.), and Danny Hooper (D.H.).

KOTEKAN PERCUSSION AND 
.. . Stereo, Reference Recordings 
Limited Edition, Classic Series RR3. 
(From M.R. Acoustics, PO Box 165, 
Annerley Qld 4103)
To fill you in first on the title, 

Kotekan is the name of an American 
ensemble formed in 1975, which aims 
to develop and present musical 
programs of an experimental, yet 
entertaining, character. The members 
of the- ensemble, as introduced in the 
jacket notes are — or have 
been — members of traditional 
orchestras. They have developed their 
skills, however, into jazz, avante- 
guarde, balinese gamelin and im
provisatory music.

The program here is as varied as their 
approach to it: The Perilous Night, 6th 
Movement (Cage) — La Flute 
Enchantee (Ravel) — Dreaming of 
Another (Kvistad) — Rainbow Ripples 
(Green) — Lift-Off (Peck) — Lo Hear 
The Gentle Lark (Bishop).

The recording itself is off a tape 
master on to vinyl at half-speed, with 
deliberately limited use of both tape 
and "mother". It is very clean, with 
wide dynamic range, but you will 
notice some pre-and post-echo where 
loud passages occurr adjacent to near
silence.

It is certainly the kind of disc that you 
use to show off your hifi system' to an 
audience, provided their tastes are suf
ficiently catholic to respond to the un
usual: a mix of avant garde, vocal and 
almost conventional, through to a 
drum performance that sounds 
remarakbly like a journey in a fast
moving, old-fashioned steam train. The 
San Francisco Chronicle described the 
album as "heady, explosive, weird, 
bizarre and brilliant"; I'll go along with 
that. (W.N.W.)

Shepherd — Turn Your Life Over To 
Jesus — Jesus Is My Music.

The balance and quality of the sound 
is first-rate and if you're looking for an 
album which can be variously featured 
or played as a gentle background, this is 
it. In case you're interested, a note on 
the jacket indicates that it is available as 
a cassette, cassette instrumental track 
only and as a record/book combina
tion. Recommended. (W.N.W.)
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Instrumental, Vocal 
and Humour
FIDDLER ON THE ROOF. Featuring 

Robert Merrill, Molly Picon, with 
Stanley Black conducting the London 
Festival Orchestra and Chorus. 
Stereo, World Record Club WRC — 
S/5201.
"Fiddler On The Roof" is a musical, 

popular with most people and a 
favourite of many, more or less 
guaranteeing a ready audience for this 
W.R.C. release. Robert Merrill makes 
an excellent Tevye, ably supported by 
Molly Picon as his wife Golde. And the 
orchestra and chorus under Stanley 
Black provide a first rate backing.

Inevitably, the performance will be 
compared with the original Broadway 
cast recording featuring Zero Mostel, 
or the local production featuring Hayes 
Gordon. It may be argued that, in this 
W.R.C. release, traces of American ac
cent occasionally break the Jewish 
spell, invoking touches of, say, 
"Carousel" but it's still good and all 
your favourites are there:

Tradition — If I Were A Rich Man — 
Sabbath Prayer — Matchmaker, 
Matchmaker — To Life — Tevye's 
Monologue — Miracle Of Miracle — 
Tevye's Dream — Sunrise, Sunset — Far 
From The Home I Love — Do You Love 
Me — Chava Sequence — Anatevka.

From the Decca Phase-Four catalog, 
the sound quality on this release is ex
cellent, which must be a further plus. 
(W.N.W.)

For information on World Record 
Club albums, contact the club at 605 
Camberwell Road, Hartwell, Victoria, 
3124. Tel. 29 3636.

MADRIGALS ARE FUN. The Scholars.
World Record Club stereo WRC R 
04208.
While listening to this album, I could 

not help but think that it is aptly nam
ed. My wife has been a member of a 
small choral group so most of the songs 
are familiar to us. The Scholars are a 
very polished troupe and really do 
revel in their performance. It might 
even be argued that they had more fun 
than their prospective listeners. Recor
ding quality is first class.

Nineteen songs are featured in all, 
some listed as follows: Now is the 
month of Maying — Those dainty daf- 
fadi 11 ies — Fine knacks for 
ladies — Cease sorrows now — Were I 
a king — Adieu sweet Amari His. (L.D.S.)

☆ ☆ ☆

ITALIA MIA Mantovani And His 
Orchestra World Record Club WRC 
S/5709
This easy to listen to collection of 

Italian favourites was originally released 
by Decca. There are eleven tracks in all, 
in the usual Mantovani style with plenty

TRUMPET AND ORCHESTRA Volume 
3. Maurice Andre, trumpet, with 
Marie-Claire Alain at the Detlef- 
Kleuger organ of the German 
Evangelical Church, Parish. Stereo, 
World Record Club, WRC R. 02970.

This is the third recording in the 
series featuring trumpet and organ 
music, made by Maurice Andre and 
Marie-Claire Alain originally for Erato, 
and now being re-released by World 
Record Club. And it continues the for
mula which has proved so successful, at 
least in the main.

The pieces played here include two 
very interesting little sonatas by the 
17th-century Italian composer Viviani, 
two quite beautiful sonatas by 
Albinoni, and some 16th-century 
dances by Gervaise and an anonymous 

of strings: Catari, Catari — Theme from 
Capriccio Italien — Italia Mia-Vissi 
D'Arte — Mattinata — Variations on 
Carnival of Venice — Bersaglieri 
March—Come Back To Sorren
to— Return To Me — Nessun Dor- 
ma — Italian Fantasia Medley; Taran- 
talla, O Sole Mio — A Frangesa — San
ta Lucia — Maria Mari — Funiculi, 
Funicula. ,

As you can see there is a mixture of of 
excerpts from the classics and opera as 
well as the more 'Pop' field. The quality 
is excellent throughout, making an 
ideal background for relaxing. (NJM)

☆ ☆ *

LOVE OR SOMETHING LIKE IT. Kenny 
Rogers. United Artists stereo L 36669. 
Kenny Rogers can probably be 

categorised as a country and western 
singer, although like many singers in 
this idiom, the songs he sings have only 
a tenuous relation to country life as it 
might once have been lived. Kenny has 
a light but husky voice with an easy 
delivery. He is backed with an "up tem
po" instrumental group all adds up to 
an easy-to-listen-to formula. Recording 
quality is about average. 

Hold Soder-Wick on 
termination with,hot 
soldering tip. Wicking 
action soaks up solder. 

2.
Remove tip and braid. 
Termination is left 
clean and free of 
solder.

composer. These all sound delightful 
when arranged to exploit the tonal and 
expressive differences between organ 
and trumpet.

Less successfdl, to my mind, is a 
transcription of Bach's well-known 
Jesu, Joy of Man's Desiring. Here the 
trumpet does not quite seem to fit into 
the choral part easily, and the balance 
of the harmony seems disturbed, it was 
with some relief that I found the 
trumpet has been omitted from the 
other Bach piece on the disc: "War nur 
den lieben gott lasst walten" (BWV 
647).

Still, even if you find yourself sharing 
my reservations about Jesu,Joy of Man's 
Desiring, I think that on the whole 
you'll find this disc most enjoyable if 
you're a baroque music enthusiast or 
organ lover. (J.R.)

a most enjoyable disc
The list of song titles is as follows: 

Love Or Something Like It — There's A 
Lot Of That Going Around — Buried 
Treasures — Something About Your 
Song — Momma's Waiting — We could 
Have Been The Closest Of Friends — I 
Could Be So Good For You — Sail Away 
— Even A Fool Would Let Go — 
Highway Flyer — Starting Again. 
(L.D.S.)

☆ ☆ ☆

SWEET DYNAMITE. Claudja Barry. 
Lollipop Records. RCA release VPL1 
4098.
"Sweet Dynamite" is probably an ap

propriate name for this album. Claudja 
Barry, whose photo appears on the 
jacket, is black and beautiful!

Nine songs are included on this 
album in all, ranging in style from disco 
to "semi-soul" music. I can't say I was 
terribly enthusiastic, although I suspect 
my reaction would be quite different at 
a live performance! The best advice I 
can give is to listen first to see if the 
style appeals.

In order, the track titles are: Sweet 
Dynamite — Why Must A Girl Like Me 
— Dance, Dance, Dance — Live A Little

FAST DESOLDERING
SAFE with Soder_W¡ck

Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 
Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components.

In a range of sizes from 
your wholesaler or 

ROYSTON
02-709 5293
03-848 3777
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LIGHTER SIDE — Cont.SPECIAL PURCHASE OF SPEAKERS 
& SPEAKER KITS

NEW AWA HI-FI SPEAKER KITS 
8” 2 WAY 3 SPEAKER SYSTEMS
AT LESS THAN 1/2 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.

$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

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.

$87.00 Freight extra
per rail or air freight.

Per Kit Cabinet available.

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 20 watts Post & packing NSW $2.50 Interstate 
$3.50 $17.50
NEW GOODMAN-FOSTER 3-WAY 
4 SPEAKER HI-FI SYSTEM $39.00 PER KIT

Frequency Range 45 to 22.000 cycles. Power rating 25 watts RMS lmp-8ohms. 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 
dimensions 23" x 13” x 10' CABINETS AVAILABLE.
Post & packing extra NSW $2.70; VIC. SA. QLD $4 70; WA $5.70. (REGISTERED POST $2.00 EXTRA IF 
REQUIRED) cabinets available

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.

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

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%” 
speaker and supplied in attractive 

& durable plastic cabinet
Earphone supplied. Operates on 2 

1.5V pen cells.

$3.95
Post & Packing 90c 

(All spare parts available) 

Bit — This Taste Of Love — Love For 
The Sake Of Love — Ride On My Fire 
— Do It again — Nobody Loves Me Like 
You Do.

The overall technical quality is good, 
with negligible surface noise. (G.S.)

☆ ☆ ☆

THE WORLD'S MOST BEAUTIFUL 
MUSIC. John Purcell & The Cathedral 
Strings. World Record Club. WRC 
R 03298.
To call a collection of pieces of music 

"The Most Beautiful Music In The 
World" may sound somewhat preten
tious but, to anyone with even a slight 
liking for classical music, this record 
will at least be very enjoyable.

Recorded in St Augustine's Church, 
in Maida Vale, there are twelve tracks, 
one "Ave Maria" being given in two 
arrangements. The others are: Agnus 
Dei — Air On The C String — Silent 
Night — Sheep May Safely Graze — 
Panis Angelicus — Solemn Melody — 
Pastoral Symphony From "Messiah" — 
Abide With Me — Jesu Joy Of Man's 
Desiring — The Lost Chord.

The record is fairly subdued in its 
performance, making it an ideal 
background for a moment or two of 
revery, if you're lucky enough to find 
the time. (N.J.M.)

☆ ☆ ☆
HEARTBREAKER. Dolly Parton. RCA 

Victor. APL 12797.
Dolly Parton should be known to 

many listeners by reason of the ex
posure she has had lately. On this 
album her sweet voice wends its way 
through ten ballads, with a 
professionalism and a style that we have 
come to expect. This with the able help 
of Michael Omartian, Jim Gilstrap, Jeff 
Baxter, Jim Keltner and Larry Williams.

All of the tracks are of a very high 
standard: I Really Got The Feeling —

We're sorry but ...
THE PIRATES OF PENZANCE. The D'ov- 

ly Carte Opera Company. World 
Record Club stereo WRC S/5464. 
Two-record set.
This is a really first-class performance 

by the D'oyly Carte Opera Company 
but it is unfortunately marred at times 
by bad recording quality. The symp
toms are akin to severe cartridge mis
tracking. In fact, I tried several known 
cartridges just to be sure that the fault 
did not lie there. Whether or not the 
fault is in the master or the pressing I 
am not really sure. My sample discs 
were not above reproach as far as sur
face defects were concerned.

So unless you are tolerant (very ) of 
recording defects I am afraid I cannot 
recommend this album. (L.D.S.)
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It's Too Late To Love Me Now — We're 
Through Forever ('til Tomorrow) — 
Sure Thing — With You Gone — Baby 
I'm Burnin' — Nickels And Dimes — 
The Man — Heartbreaker — I Wanna 
Fall In Love.

Technically, the recording is very 
good, with clean highs and very little 
surface noise. (D.W.E.).

☆ ☆ ☆

STEP ON IT. The New Marketts. 7 
Records MLF 224.
The New Marketts recorded this 

album in Hollywood, California. Eight 
tracks are instrumental and two tracks 
contain lyrics. The New Marketts are a 
quartet with a sound like a big band 
concentrating on disco but appealing 
to across-the-board easy music listeners 
who like to dance.

The ten tracks on this album are: Soul 
Coaxing — Song from M*A*S*H* 
(single release) — Smile Hap
py— African Lightning — Out of 
Limits — City Nights — No Matter 
What Shape — Pinada — Tears Behind 
The Mask — Balboa Blue. (D.H.)

Have You Ever Seen The Rain —We're 
Over — As I See You Now — Miami 
2017.

Three of the album's eight selections 
were composed by Angelo and his 
lyricist collaborator Anne Newton. 
"I've Loved These Days" and "Miami 
2017" are by Billy Joel; the title track 
"Midnight Prowl" is by J. D. Souther; 
"We're Over" by Weil-Mann; and 
"Have You Ever Seen The Rain" by 
John Fogerty.

Musically, this album is predominate
ly ballad-type with rock overtones. 
Angelo is very refreshing and definitely 
a performer to look out for in the 
future. (D.H.).

☆ ☆ ☆

NEW BEGINNINGS. Cockrell & Santos. 
A&M Records L 36673. Festival 
release.
Bud Cockrell recently split from 

Pable Cruise and is now re-united with 
Pattie Santos and his band. Bud 

Cockrell and Pattie Santos are married 
and perform professionally with their 
band: Angelo Rossi, Michael Shetton 
and Jim Anderson.

The album contains strong originals 
from Bud and Pattie plus great duets 
like "I Wanna Stay With You" written 
by Gallagher and Lyle.

The 10 tracks on the album are: I 
Wanna Stay With You — I Got Love — 
All You Can Do With Love — New 
Beginnings — I Tried It All — I'm In 
Love With You, Baby — Move On Up 
— Need A Little Help — Out In The 
Starlight — Run Coyote Run. (D.H.).

☆ ☆ ☆

BOOGIE DOWN MESS AROUND. 
Blackwell. Penny Farthing Records 
MLF 193. M7 Records release.
This album was originally released in 

1976 by Penny Farthing Records Ltd. 
but has been re-introduced into 
Australia by M7 Records, in response to 
the disco craze.

The album is mostly disco and boogie 
with a touch of reggae. The 9 tracks on 
the album are: Boogie Down and Mess 
Around — Put The Funk Back — That's 
What It's All About — Move Your Ass 
Gringo — I Love To See Ya Dancin' — 
SneeKy — Give It All Ya Got — Let's 
Boogie — Belly Button.

The song titles and the album title 
give the impression of a good disco 
album but frankly, I found it disappoin
ting. (D.H.) ®

SUNDOWN. Lonnie Donegan. 
Chrysalis Records Ltd. Festival 
Release L36783.
Are you from the south? . . . the 

south of the USA that is. I think you'd 
need to be to become enthusiastic 
about this latest release from Lonnie 
Donegan. With backing from such in
struments as fiddle, accordian, man
dolin and banjo, some of the songs 
have a "hillbilly" sound that many will 
find irritating.

The greatest disappointment is his 
treatment of one of my favourite songs: 
"The Battle of New Orleans".

The other track titles are: All Out & 
Down — Home — Streamline Train — 
Sundown — Mama's Got The Know 
How — Morning Light — Louisiana Sun 
— Cajun Stripper — Dreaming My 
Dreams.

The sound quality is generally quite 
okay, although winding back the treble 
a little does help! (G.S.)

☆ ☆ ☆

MIDNIGHT PROWL. Angelo. Fantasy 
Records. L 36635. Festival release.
Angelo is a 29-year-old 

singer/songwriter and accomplished 
keyboard player from Los Angeles, 
U.S.A.

"Midnight Prowl" is Angelo's second
album release, comprising eight tracks:
Midnight Prowl — I've Loved These
Days — Changing Man — The Desert —
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by Pierce Healy, VK2APQ

Maitland RTTY repeater offers many facilities
The previously separate spheres of amateur communications and 
amateur computers are now tending to merge, providing new 
avenues for experiment in both subjects. One example is the new 
RTTY repeater at Maitland, in NSW, and another is the new Cana
dian “Digital” licence.

The introduction of UHF and VHF 
repeaters, and their development into 
highly reliable devices, using complex 
solid state control and identification 
facilities, has been a very active phase 
of amateur work in recent years. Such 
VHF repeaters are now commonplace 
as voice communication aids between 
base and mobile stations.

Not so common are amateur televi
sion (ATV) and radio teletype (RTTY) 
repeaters. However, of the latter type, 
the Maitland Postel Institute Radio 
Club repeater has some interesting an
cillary features.

This repeater is in the Hunter River 
district just west of Newcastle, NSW, 
and operates under the call sign 
VK2RPI. The frequencies are 
146.025MHz in and 146.625MHz out. 
The transmitter power is 10 watts and 
the antenna is a groundplane at 60 
metres. There are the normal control 
functions, time out, carrier tail, etc. The 
identification call sign is transmitted in 
MCW at five minute intervals at ap
proximately 800Hz, so that it does not 
interfere with the RTTY tones.

The repeater can only be activated by 
an RTTY signal and is regenerative, ib, it 
does not retransmit the received signal 
but generates it own tones. Thus, even 
if a noisy signal is received, a noise free 
signal is transmitted.

The repeater is connected to a 
microprocessor to extend its 
capabilities. To operate the micro
processor all that is required is to 
transmit a coded teletype signal con
sisting of JJJ followed by another letter 
to indicate the function required. After 
a 10 second delay the repeater will 
transmit the function selected. For ex
ample —

JJJR — will give three lines of RYs 
followed by the repeater call sign.

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. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.
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JJJA — will give the "quick brown 
fox" message and some details of the 
repeater.

JUT — accepts a message into the 
microprocessor and, on completion, 
will re-transmit the message as it was 
received. This is useful for testing the 
transmitter and the path between it and 
the repeater. The input message must 
end with the blank key and is limited to 
three lines.

JJJB — Repeats the last message put 
in with the JJJT instruction, as often as it 
is required. This is a useful function for 
repeating an often used phrase or 
message, or leaving a message for 
collection some time later.

JJJC — Will send back all the above 
details to explain the functions to the 
new user of the repeater.

Functions being installed include the 
ability for a message to be addressed to 
a particular call sign, and the message 
being transmitted only on.request from 
that call sign.

Also the microprocessor is loaded 
with Tiny BASIC and the users of the 
repeater can run their own BASIC 
programs from their normal RTTY ter
minal, thus saving them the expense of 
visual display unit, ASCII keyboard and 
microprocessor of their own.

The microprocessor facilities and 
functions are being provided and 
programmed by Ian Fyfe, VK2ZIF. The 
coordinator of the repeater operations 
is Reg Wood, VK2RW, 17 Kennedy 
Street, Rutherford, NSW 2320, 
telephone (049) 33 5088, to whom all 
reports and enquiries should be 
directed.
NEW CLASS OF CANADIAN LICENCE

On September 15,1978 the Canadian 
Department of Communications issued 
details of a new experimental class 
licence called the Amateur Digital 

Radio Operator's Certificate. The 
licence allows digital and pulse 
techniques on specified VHF and UHF 
amateur bands.

The licence allows Canadian 
amateurs to take up the challenge 
offered by these new techniques and 
become proficient in the organisation 
of radio and computing equipment for 
resource sharing in man-to-machine 
and machine-to-machine networks.

Such licences are permitted to 
operate only above 144MHz. Existing 
holders of the Canadian Amateur Radio 
Operators Certificate and the Ad
vanced AROC are allowed the new 
licence privileges with the exception of 
pulse emissions. However, holders of 
the Advanced certificate will be 
authorised to use pulse emissions upon 
successful completion of pertinent sec
tions of the new class licence. Holders 
of the new class licence will be issued 
with an advanced class certificate upon 
completion of the Morse code test at 
15wpm.

WORLD TELECOMMUNICATION DAY
"Telecommunications for all" is the 

theme proposed for the 11th World 
Telecommunications Day which 154 
member countries of the International 
Telecommunication Union, the United 
Nations and the Specialised Agencies, a 
large number of non-government 
organisations, and the news media are 
preparing to celebrate on May 17,1979. 
This event marks the founding of the 
ITU in Paris on May 17,1865 — 114 years 
ago — which makes it the oldest in
tergovernmental organisation of the 
United Nations system.

World Communications Day for 1979 
is of particular importance. September 
of this year will see the opening of the 
World Administrative Radio 
Conference, WARC-79, the 3rd World 
Telecommunication exhibition 
TELCOM-79, and the 3rd World 
Telecommunication Forum. All will 
have some effect on the future of 
amateur radio for at least the remainder 
of this century.

Although no details have yet been 
received, it is anticipated that, follow
ing the pattern of previous years, a 
world wide amateur radio contest will 
take place to commemorate the day.
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IARU NEWS
The VI general conference, IARU 

Region II, was held in Panama early in 
September, 1978. A total of 26 countries 
were represented by delegates of 
national amateur radio societies. 
Region II includes North and South 
America Greenland, Central America 
and the West Indies.

Mr M. Mili, secretary general of the 
ITU, addressed the delegates, con
gratulating the IARU and offering 
sincere wishes for its prosperous future. 
The IARU was celebrating its 53rd an
niversary.

On that theme Mr Mili continued —
"You can now look back on more 

than 50 years of intense activity which, 
through disinterested research and 
sound scientific studies embracing the 
entire radio frequency spectrum, has 
made an appreciable contribution to 
the progress of radio communication.

"This half-century of international 
cooperation has forged a chain of 
human brotherhood between all those 
who, by inclination or through dedica
tion, have devoted or are devoting the 
greater part of their leisure time to 
seeking human contact over the con
tinents and seas, and beyond 
differences of language, nationality, 
religion and political systems.

"The millions of chance contacts 
which have occurred during this period 
have been instrumental in saving many 
lives, thus making the International 
Amateur Radio Union one of the most 
dynamic organisations when it comes 
to helping to save individual lives or 
lives of many in natural disasters and 
catastrophies."

The address also recalled that, in 
1925, amateur radio was organised as a 
service in connection with the first 
regular sound program broadcasts. 
Also the role of amateurs in technical 
training and the vast program of the 
ITU technical aid to developing coun
tries. "...there is no doubt that the 
development of amateur radio 
networks in the countries concerned 
makes a substantial contribution to the 
execution of this immense task and a 
contribution, moreover, that costs 
governments so little."

Referring to WARC 79, Mr Mili said: 
"You will readily understand that it is 
impossible for me to make the slightest 
forecast as to the way this conference 
will go. One thing is pretty sure, 
however, namely, that the problems it 
has to face will be highly complex. It 
would therefore not be amiss for me to 
emphasize the care you should take to 
present to your national ad
ministrations any wishes or re
quirements you have, in the most con
vincing manner possible.

"Nobody can tell what will come of 
it; . . but I am convinced that the half- 
century that has gone by has amply 
demonstrated the importance of the 
part played by radio amateurs and that 
once again you will have the sympathy 
of the conference on your side."

The Wagga Amateur Radio Club's 10m 
and 15m tent on Mt Granite for the 
John Moyle Memorial National Field 
Day. The aerial on top of the mast is a 
10m quad. (See story, page 110.)

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)
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(Acknowledgement to Region II 
News No. 10.)

A booklet was received from the 
Secretary, Region III Association, David 
Rankin, 9V1RH/VK3QV covering a 
novel Electronic and Amateur Radio 
Training Course. This was provided by a 
training group from the Deutscher 
Amateur Radio Club in conjunction 
with the Radio Society of Sri Lanka at 
the Sri Lanka Foundation Institute, 
Columbo, during October 1978.

Preparations for the three weeks 
course in electronics and amateur radio 
extended over a period of two years, 
being the first of its kind undertaken by 
national amateur radio societies. The 
project received government assistance 
from the Federal Republic of Germany 
and the Republic of Sri Lanka, in addi
tion to that given by amateur radio 
societies which included the DARC; 
RSSL; IARUK; RSGB; ARRL; JARL; WIA 
and the Sri Lanka Foundation Institute.

The inaugural meeting of the Sri 
Lanka Foundation Institute was ad
dressed by the Hon. Anandatissa de 
Alwis, MP, Minister for State, Broad
casting, and Tourism, and Mr A. R. M. 
Jayawardene, Postmaster General and 
Director of Telecommunication. They 
emphasised that they would fully sup
port the interests of amateur radio dur
ing the forthcoming WARC 79.

The training course was divided into 
three groups; specialists, advanced and 
beginners. There were 30 participants 
whose ages ranged between 17 and 65

WESTEST ELECTRONICS
PERTH 337 6393
FRED HOE & SONS PTY. LTD.
BRISBANE 277 431t
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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 -1
____ ___ _____ _____________________________ We even lose money on this below cost’ freight offer!)_________

FT-101 E 80-10m HF transceiver 
Fl -301 Solid State HF transceiver 
FT-7 Mobile HF transceiver
FT-227 2m FM transc with memor
FC-301 Antenna tuning unit 
FL-2100B 1.2kW linear amplifier 
FRG-7 Solid State HF Rcvr
FP-301 13.8V/20A supply

Cat D-2860
Cat D-2870
Cat D-2866
Cat 0-2890
Cat D-2896
Cat D-2546
Cat D-2850
Cat D-2872

$789.00 
$795.00 
$375.00 
$379.00 
$219.00 
$529.00 
$319.00 
$169.00

FT-101Z New HF transceiver Cat D-2862 $775.00
FT-901D Top class HF transceiver Cat D-2854 $1349.00

$379.00FT-227RA 2m FM scanning transc. Cat D-2891 
CPU-2500 computerised 2m transc Cat D-2889
FC-901 antenna tuning unit 
FL-110 200W linear amplifier
FRG-7000 Digital HF rcvr 
YC-500S 500MHz Freq. Counter

Cat. 0-2855
Cat 0-2884
Cat 0-2848
Cat D-2892

$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 as the advertisement from any Australian company. 
After checking that they have stocks available at that price we will sell for a lower price. 
Offer remains open while present stocks last (approx. $250,000 worth).

NEW HY-GAIN HF ANTENNA PRICES:
SUPER SPECIAL
TH6 DXX SLASHED BY 
$104 00 TO ONLY

TH3Mk3 BEAM: 
Save $50.00 . . .

TH3JR BEAM: 
$20.50 off!

18AVT VERTICAL 
SAVE $14.50

$295.00 $249.00 $199.00 $135.00
Cat D-4308 last C.l D-4306 Cat D-4304 Cat D-4302

HY-GAIN VHF ANTENNAS ALSO IN STOCK. ASK OUR PRICE!
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years. At the conclusion of the course, 
certificates were presented by the 
Minister of Post and Telecommunica
tion.

Call signs of the seven members of 
the DARC who conducted the training 
project were:— DL2WI; DJ3JW; DJOVZ; 
DH8KL; DJ3WV; DJ7QC and DJ7GS. 
They were all given a 4S7 prefix, (with 
their home stations suffix) during their 
stay in Sri Lanka.

52MHz DX
What has been described by six 

metre operators as a spectacular open
ing occurred during the second and 
third week in March, 1979. It was 
thought that it may have been due to 
the combination of Sun spot activity 
and the equinox.

During that period trans-Pacific con
tacts between eastern Australia and 
American west coast became almost a 
regular event. The US has now been 
worked from VK2, VK3 and VK4 call 
areas on six metres.

Contacts were also made on six 
metres from Sydney to Guam, Japan 
and the Aleutian Islands. The KL7 con
tacts were made on March 13 and 
lasted several hours. The most fre
quently worked station was W6XJ 
operating from Mt Palomar, California, 
on 52.02MHz. The openings appeared 
between 2200GMT and 2400GMT.

Among the Sydney stations making 
the contacts were VK2BA, VK2AIP and 
VK2ZRH.

AMATEUR LICENCES
Figures released by the P&T Depart

ment for the quarter ending December 
31, 1978, showed an increase of 705 
amateur licences issued in Australia, 
taking the total for all grades to 10,768. 
This was made up of 5611 full, 2833 
limited, and 2224 novice.

In NSW the increases were 89 full, 73 
limited and 29 novice, taking the over
all total of VK2 call signs to 3633.

FIJIAN NEWS
It was announced in mid March 1979 

that the Fiji Association of Radio 
Amateurs, FARA has been restarted 
with the following office bearers: —

President — R. L. Northcott, 3D2CM; 
joint secretaries — Upali Ranasinghe, 
3D2UP, Bernard Malandain, 3D2BM; 
treasurer and QSL manager — Raj 
Singh, 3D2ER; committee members — 
George Williams, Bod Hodkinson, 
3D2BH.

The address for the society and the 
QSL bureau is: FARA, PO Box 184, Suva, 
Fiji.

It is anticipated that the reactivation 
of FARA will see an increase in activity 
from the 3D2 call area and be a point of 
contact for amateurs on tours in the Fi
jian Islands.

On Friday March 23, 1979, the amateur radio station at Sydney's Museum of 
Applied Arts and Sciences was officially opened by the Hon A. Staley, MP, Minister 
for Posts and Telecommunications. The station was donated to the Museum by 
Dick Smith Electronics and includes both HF and VHF equipment. The photo 
shows the Minister (left), Dick Smith, and Pierce Healy (back to camera) examining 
part of the installation after the ceremony. (We were not in on the joke!)

RADCOM QUALITY COMPONENT
105 ELDRIDGE ST., BANKSTOWN 

PHONE: 709 4706

Air spaced variable 
capacitors
10pF-25pF-50pF-1 OOpF
250pF ALL AT $2.50

500pF at $5.00
AH preferred values of 
capacitors
AH preferred values of 
resistors

PLUGS 
CONNECTORS 

AND 
ACCESSORIES 

IN 
STOCK

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

US FOR THE HARD
TO GET COMPONENTS

STOCKIST FOR 

silic©N vaLLey
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RADIO CLUB NEWS

RADIO AMATEURS OLD TIMERS' 
CLUB: The RAOTC was started in 
Melbourne about five years ago by Bob 
Cunningham, VK3ML the object being 
to maintain interests and good 
fellowship among the older members 
in the common cause. Membership has 
now grown to over 250 throughout 
Australia.

To be eligible for membership it is 
necessary to have been qualified to 
hold an amateur licence for at least 25 
years.

There is no membership subscrip
tion. However, $2 should be forwarded 
with application to cover the 
membership certificate.

An annual dinner is held in 
Melbourne at which an appropriate ad
dress is given by a guest speaker.

For full details and application form 
write to: Harry Cliff, VK3HC, PO Box 
50, Point Lonsdale, Victoria 3225.

COFFS HARBOUR & DISTRICT 
AMATEUR RADIO CLUB: A novice 
licence instruction course sponsored 
by the club is held every Wednesday 
evening at 7.00pm in the Coffs Harbour 
Technical College. For full details con
tact Norm Cameron, VK2ZNQ, 77 Man
ning Avenue, Coffs Harbour, NSW 
2450. The district net is held on 3610kHz 
on Monday evenings at 8.00pm.

WAGGA AMATEUR RADIO CLUB: 
The most popular annual contest en
joyed by WARC members is the John 
Moyle Memorial National Field Day. 
Each year a large multi-operator station 
is set up on some remote hill top. The 
1979 location was Mount Granite about 
30km east of Tumbarumba, on the edge 
of the Snowy Mountains

Preparations were under way months 
prior to the contest date in February 
and, on the Friday afternoon prior to 
the contest, 15 members assembled 
with a generous stack of provisions and 
a wide range of HF and VHF equip-

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 Australia^ 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 in 
February each year

For further information write to

THE COURSE SUPERVISOR, 
W.LA.

14 ATCHISON STREET, 
CROWS NEST, NSW 2065

IONOSPHERIC PREDICTIONS FOR MAY
Reproduced below are radio propagation graphs based on information suppliedby 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. 5 79
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ment, aerials, generating sets, and 
tents.

A social evening under canvas was a 
prelude to setting up antennas and 
equipment on Saturday morning prior 
to the commencement of the contest at 
3.00pm.

Radio conditions were generally 
good over the weekend and all bands 
from 1.8MHz to 144MHz were used. 
However, participation by a larger 
number of multi-operator stations 
would have added more zest to that 
section of the contest.

Details of WARC activities, including

amateur licence classes, may be ob
tained from the Secretary, c/- PO Box 
71 Kooringal, Wagga, NSW 2650.

TAREE RADIO CLUB: The meeting 
place is now Chatham High School, 
Davis Street, Taree, on Wednesday 
evenings at 6.30pm. Club net frequency 
is 28.550MHz with a WIA news broad
cast on 28.470MHz at 7.30pm each 
Monday night.

For information on club activities 
contact — Secretary, Margaret Gerity, 
VK2NYG, 34 Wootton Crescent, Taree, 
NSW 2430. Telephone (065) 52 4069.

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
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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, isyours to enjoy intheall-newFT-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. cplr., 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

HF

e r

Mobile FT-7B 
... 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.

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.

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
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AIRCRAFT RECEIVER

METER

ï

TR DIP

$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.

• 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 offers many features over other aircraft receivers. 
Price $199 + P&P.

Palomar Engineers 
RF Transformer

METER

CN620

HIGH QUALITY, 

SWR-PWR

en
in

h

FM TRANSMITTER 60-148MHz (model HF65) will run 5w 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.

1.8 thru 150 MHz- 
20/200/IKW pwr ranges 
DIRECT READING 
CROSS - NEEDLES 
$99

ICOM IC-701 
HF transceiver
The NEW IC-70.1 features: • Solid-state • RF 
speech processor • 100 W continuous on all 
bands, all modes • USB, LSB, CW, CW-N, RTTY
operation Double balanced Schottky Diode
Mixer used in both RX/TX 
VFO • Price includes mic

Dual built-in digital

0)
E

PALOMAR 500 WATT RF TRANS
FORMER
BROADBAND ANTENNA MATCHING 
IDEAL FOR MOBILE WHIPS AND ALL 
SHORT VERTICAL ANTENNAS
TAPS AT 8, 12.5, 16, 22, 32 and 50 ohms 
$49 + P&P.

ICOM Price $1380 (AC power supply extra)

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 MH; to 105 MHz 28.00

QUALITY FM TUNER. A high quality kit with good sensitivity and 
low distortion. With this kit all coil-winding is already done for you.

KIT HF325-2 $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
I VICOM

AMATEUR RADIO DIVISION
68 Eastern Road
SOUTH MELBOURNE VIC 3205 
PH (03) 699.6700 Telex AA30566

SYDNEY 
MELBOURNE 
BRISBANE 
BALLARAT

681-3544
836-8635

38-4480
32-7234

ADELAIDE 
PERTH 
CAIRNS 
GOLD COAST

43-7981 
321-3047

54-1035 
32-2644

CANBERRA 
HOBART 
LAUNCESTON

82-3581
43-6337 
44-3882
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BBC — most popular short-wave service

Medium-wave stations in Australia and New Zealand conduct 
regular surveys to determine their popularity, but international 
broadcasters, with a world-wide audience, find an extensive survey 
impossible. A recent gallup poll held in the United States gives 
some interesting figures though.

In the United States, with 142 million 
listeners and viewers and with a huge 
number of radio and television stations, 
it would be understandable if the short
wave audience was relatively small. 
However, the gallup poll showed a 
sizeable audience interested in short
wave programs.

The survey found that the BBC was 
the most popular short-wave service 
with 4.5 million, followed by Radio 
Canada with 4.4 million, then Radio 
Moscow with 2.8 million, Radio Havana 
Cuba 2.7 million, Deutsche Welle (The 
Voice of Germany) 2.4 million, and 
Radio Nederland 1.9. million.

The BBC, in its surveys, indicates that 
it has 70 million listeners world-wide 
every day. In many countries where 
local broadcasting is not very reliable or 
has poor coverage, short-wave stations 
have a very high audience rating. The 
United States would possibly have the 
lowest percentage short-wave of any 
country, because of the tremendous 
coverage by other electronic media.

LP ON SHORT-WAVE HOBBY
Over the years there have been 

several recordings and tapes made of 
station identification signals. One of 
the earliest was produced by the late O. 
Lund Johansen, the founder of the 
World Radio and Television Hand
book.

In more recent times excellent recor
dings of station announcements have 
been produced in Denmark and North 
America. We recently received a copy 
of a new LP called "Long Live

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.

Geoffrey Haggett, Overseas Program 
Manager of Radio New Zealand, who is in 
charge of shortwave operations.

Shortwave", produced by Mitch 
Murray of the Isle of Man. On one side 
of the recording there is an introduc
tion to many aspects of short-wave 
listening, including some comments 
from Henry Hatch of the BBC World 
Radio Club. On the reverse side there 
are interval signals and announcements 
from the best known 30 international 
broadcasters.

The recording is of excellent quality 
and is available on disc or cassette. 
Further information about "Long Live 
Shortwave" can be obtained by writing 
to Mitch Murray, Trans-lsland Produc
tions Limited, PO Box 24, Douglas, Isle 
of Man, British Isles.

VOA EXTENDS SERVICE
The Voice of America has extended 

its use of the 11-metre band, and is now 
operating on five frequencies. One 
new frequency recently introduced is 
25620kHz from Dixon, and is used by 
the American Armed Forces Radio and 

Television Service from 2100-0500 GMT. 
The other new frequency is 25880kHz at 
Bethany, which carries the Voice of 
America program 1600-1830 GMT.

The other three frequencies have 
been in use for some months. They are: 
25990 Delano operating 2200-0330; 
26060 Greenville operating 1600-2300; 
and 26095kHz Dixon operating 2200- 
2400 GMT.

This high frequency band is also be
ing used by several other countries. The 
Voice of America signals, two of which 
are beamed to listeners in Australia, are 
providing excellent reception for those 
readers who have short-wave receivers 
covering this band.

OSLO CHANCES
Radio Norway has two transmissions 

which give suitable listening times in 
Australia. These are at 0700-0830 and 
1100-1230 GMT, with the last 30 minutes 
in English for the Sunday transmission.

The increasing use of the higher fre
quencies has resulted in some changes, 
and Oslo has reflected this in its latest 
schedule. The broadcast at 0700 GMT to 
Australia is on 9590kHz, to the Pacific 
on 15135, and to the Far East on 
17825kHz. Broadcasts at 1100 GMT are 
on 17755, beamed to Indonesia, and on 
21730kHz to Australia.

Radio Norway has also announced 
that it plans to construct the largest 
broadcasting station in Northern 
Europe. It will be built on the island 
group between Haugesund and 
Stavanger and will consist of two 600kW 
medium-wave transmitters and two 
500kW short-wave transmitters. A 
further transmitting site at Sveio is to be 
built at the beginning of the 1980s.

KOREA ON 6240kHz
The Korean Broadcasting System has 

been heard testing on 6240kHz up to 
sign-off at 1930 GMT. The program 
consists of popular Korean music with 
announcements by a lady speaker 
every ten minutes. The broadcast 
originates from Seoul and is heard 
1600-1930 GMT.

According to the BBC Monitoring 
Service, this is a test transmission for 
reception by Korean nationals in the 
Middle East.
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SPAIN ALTERS SERVICE
The Spanish Foreign Radio at Madrid 

has recently re-timed some of its ser
vices. Broadcasts in English to North 
America are at 0005 and 0105 GMT to 
the east coast and at 0515 GMT to the 
west coast, with all three transmissions 
being on 9630 and 11880kHz.

The transmissions for morning recep
tion in this area at 2010 and 2110-2200 
GMT are received on 9505 and 
11840kHz, while 2110-2200 GMT is also 
carried on 7275kHz.

The English transmission on Mondays 
includes a DX Program for the last five 
minutes of the broadcast, and this has 
been well received at 0610 GMT on 
9630kHz. The daily broadcast in Spanish 
from Madrid for listeners in Australia 
and the Philippines is carried 0730-1000 
GMT on 9520 and 11730kHz.

ENGLISH FROM LISBON
Details of English transmissions from 

Radio Portugal, Lisbon were recently 
published in the "New Zealand DX 
Times" from information supplied by 
Stuart Forsyth.

Broadcasts to North America are at 
0300 and 0500 GMT on 6025 and 
11935kHz; India and Middle East 1400 
and 1600 on 17895; Africa 1800 on 15340

Portable Miniscopes for Electronic 
Professionals on the Go!!!

The standout oscilloscope development of the decade!!! 
Now—single & dual trace models. Compare the 

performance, then compare the price.

• 15-megahertz bandwidth • Accuracy — 3% full scale • Internal, line or 
external trigger • Batteries and charger/transformer unit included • 
Graticule: 4 x5 divisions, each division 0.25” • Weight: Less than 3lbs with 
batteries • Size: 2.9” H x 6.4” W x 8.0” D.

For further information, contact:

Non-Linear Systems (Aust.) Pty Ltd
61 Lothian Street, North Melbourne, Vic. 3051. Phone 329 9951 
distributor.

or your closest

Vic.
Radio Parts Group
Pty Ltd
Ph. (03) 329 7888 

N.S.W.
Radio Despatch 
Service,
Ph. (02) 211 0191

QLD
L. E. Boughen
& Co..
Ph. (07) 36 1277

‘Plus 15 per cent sales tax it applicable.

and 17880; and Europe 2030 on 6025 
and 9740. On Sundays there are no 
broadcasts to India or the Middle East, 
while the service to Africa is re-timed 
from 1800 to 1700 GMT.

THE WORLD OF RADIO
A new feature, called the "World of 

Radio", is to be broadcast in Sunday 
Best by Finnish International Radio. The 
new feature will take a look at various 
aspects of the hobby of short-wave 
listening. The timetable of subjects to 
be covered is as follows: May 6, 
amateurs and CB; May 20, utilities; 
June 3, VHF reception; June 17, UHF 
and satellite transmissions. Finland is at 
present using 21495kHz for the Sunday 
Best program each Sunday 0800-0930 
GMT.

The new Finnish International Radio 
is asking listeners for their comments 
on the length of the daily English 
broadcasts. The English transmission to 
Australia is at present broadcast 0930- 
1000 GMT. Comments should be sent 
to Finnish Radio International, PO Box 
95, 00251, Helsinki 25, Finland.

KABUL AGAIN MOVES
Radio Afghanistan has made three 

frequency moves in recent weeks in 
order to find a better channel for its 
service to Europe. English is broadcast 
1900-1930 GMT and at present is carried 
on 11890 and 15140kHz. These two 
frequencies have both been received at 
fair strength, though jamming caused 
some trouble on 11890kHz

QLD
Electronic 
Components (Qld) 
Ph. (07) 371 5677

S.A.
Protronics
Pty Ltd
Ph. (08) 212 3111

The frequencies of 11985 and 
11980kHz were tested before the use of 
11890kHz was considered; likewise 
15295 was used before 15140kHz was 
put into permanent service. In all, the 
transmissions of Afghanistan are broad
cast 1730-1930 GMT. Pushtu and Dari 
are carried to 1830; then follows a 
broadcast in German to 1900 GMT, 
followed by English for the last 30 
minutes.

ANTIGUA SERVICE EXTENDED
The BBC has extended the use of its 

relay base on Antigua and now includes 
some transmissions for reception in 
Australia. The frequency of 9510kHz 
has been operating 0600-0915 GMT to 
this area after tests were carried out us
ing a new aerial system beamed to the 
South Pacific. The frequency of 
6195kHz is in use at 0900 GMT, while a 
further broadcast of the World Service 
is observed on 11775kHz at 1100 GMT.

The relay base on Antigua is a joint 
venture between the BBC and 
Deutsche Welle, with four transmitters 
of 250kW being available together with 
18 aerial systems. The new base is 
providing excellent reception in North 
and South America. Its extension to 
cover the South Pacific was made to 
replace the Masara relay base in the 
Persian Gulf, which did not provide 
satisfactory coverage of Australia.

AUSTRIAN NEW CHANNELS
The Austrian Radio at Vienna, in 

common with many other broad
casters, is moving into the 13-metre 
band and can be heard on four fre
quencies during evening listening in 
Australia. The frequency of 21475kHz is 
in use 0600-0700 GMT; 21555 0600-0900; 
21590 0700-0900; and 21715 0900-1300.

The English broadcast report from 
Austria can be heard at 0830 GMT. The 
power of the transmitters is 100kW and 
they provide very good reception when 
compared to stations operating in the 
same band with much higher power.

NEW SINGAPORE BASE
The BBC has completed the transfer 

of its base at Tebrau in Malaysia to a 
new site at Singapore and this is now 
the point from which the BBC Far 
Eastern Relay station operates. The new 
site has resulted in improved reception 
of the relays of the World Service, while 
some new frequencies have been in
troduced.

The Singapore transmitter is using a 
frequency of 11955kHz at 2200 GMT for 
a relay of the World Service, but suffers 
interference from the Voice of Turkey 
broadcasting in English on the same 
frequency. The frequency of 17880kHz 
carries the World Service up to 0945 
GMT when it is then used for Asian 
language broadcasts. The frequency of 
17715 replaces 17880 for the World Ser
vice for 0000-0030GMT.

Another new channel is 15270kHz, 
which opens at 2200 in Japanese and 
has been heard closing at 0330 GMT®
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IB SIEHE
NEW REGULATIONS ARE NOW IN FORCE

After months of delay, new regulations governing CB radio in 
Australia have finally been gazetted. While copies of document 
RB14 (January 1979) can be obtained from the Postal and 
Telecommunications Department, outstanding differences from 
the original regulations are summarised below.

In actual fact, two new documents 
are available. The first is the formal 
RB14, up-dated to January 1979: 
"Conditions Governing The Licensing 
And Operation Of The Citizens Band 
Radio Service". The second document 
is RB14A (January 1979), being 
guidelines set out in a less formal way.

We have gone one stop further and, 
by comparitive reading, extracted the 
most obvious differences between 
present-day thinking and the original 
licensing conditions. We would stress 
that our remarks are intended as a 
guide only. It is for the P&T Department 
to set, interpret and administer the 
regulations in detail.

THE SERVICE: Originally and 
officially the Department would not 
recongnise the term "CB" and, in the 
original RB14, it was referred to as the 
Citizens Radio Service (CRS). It is now 
known officially as the Citizens Band 
Radio Service (CBRS).
27MHz CUT-OFF: Original and firmly 
stated policy was that CB style 
transmissions on the 27MHz band 
"must cease" on June 30,1982. The new 
RB14 appears to take a softer line: 
"Current policy anticipates that . . ." 
RB14A says "on present indications .. . 
etc.
SSB ONLY: Serious consideration was 
being given earlier to restricting new 
licences and new equipment for the 
27MHz band to SSB only, after July 1, 
1979. This clause has been dropped.
NUMBER OF TRANSCEIVERS: 
Originally , it was necessary to have a 
separate licence for each CB 
transceiver. Now, up to 5 transceivers 
can be covered by the one licence. 
They can be installed in the one place, 
or distributed over a number of 
locations or conveyances. An applicant 
for a licence must state details of the 
equipment, where normally sited and, 

in the case of a boat, the address of the 
person directly responsible for the boat 
on its mooring.
STATION TYPES: The CRS was 
envisaged as primarily a mobile service, 
with base stations seen as a concession, 
and subject to special restrictions. In 
the new RB14, fixed, base, mobile or 
portable installations are accepted as 
normal. The 32km limit, which 
previously applied to base stations, has 
been deleted.
ANTENNAS: These must normally be of 
the vertical omni-directional type, not 
exceeding 5/b wavelength in the case of 
27MHz. For UHF, the gain relative to an 
isotropic radiator must not exceed 
6.2dB. In isolated rural areas, the 
Department will consider applications 
for beam antennas not exceeding 3 
elements for HF and 5 elements for 
UHF. Departmental limits on antenna 
height nave been removed but 
installations must still conform to local 
government, aviation or other such 
requirements.
LICENCE NAME: The new CBRS licence 
will supersede the Mobile Station (Class 
C) licences currently in force. An 
application form RB13A will 

accompany renewal notices, with the 
intention that it should be filled out 
and returned to the P&T Dept, along 
with the appropriate remittance and 
the licence (or licences) which it will 
supersede. The new CBRS licence will 
carry an expiry date based on the last 
expiry date of the lapsing licences. This 
policy will continue until all existing 
Mobile Station (Class C) licences have 
been phased out.
MINORS: Their right to operate a CBRS 
station is retained, subject to 
responsibility for their actions being 
assumed by a parent or guardian. 
However, their existing licence will be 
renewed and replaced by a CBRS 
licence only if the parent or guardian 
requests that this should be done.
OTHER OPERATORS: CBRS equipment 
covered by a current licence may be 
operated by a person other than the 
licensee, provided the licensee accepts 
responsibity for the way in which the 
particular piece of equipment is used. 
ADDITIONAL EQUIPMENT: The 
holder of a CBRS licence must advise 
the Department within two weeks of 
acquiring additional transmitting 
equipment. The Department may 
arrange a routine check of station 
equipment preparatory to licence 
renewal.
US STANDARD TRANSCEIVERS: A 
licence may be renewed for equipment 
not complying to Australian standards, 
provided the applicant can offer proof 
that the equipment had been licenced 
prior to February 1, 1978. The

D.S.E. 
CONTEST 
CARTOON
Corner reflector? 
Oh, no inspector 
. . . My son's 
building an aviary, 
so I stuck the 
antenna on one 
corner! (From R.D. 
Bray, 12 Ferguson 
Pl. Flynn, ACT 
2615).
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Department may require to inspect the 
transceiver in question as part of the 
licence renewal procedure.
CALLSIGNS: The official callsign must 
be announced by each station during 
each series of transmissions and no less 
frequently than once every five 
minutes. A club or other identification 
may be used but in addition to — not 
instead of — the official station callsign. 
INTERFERENCE: Between them, the 
two documents RB14 and RB14A 
manage to perpetuate a confusion on 
procedure that we have complained 
about on previous occasions. RB14 
stresses that CBRS licences are issued 
on a non-interference basis and implies 
that a CBRS operator shall cease 
transmission immediately on becoming 
aware that his/her signals are causing 
interference with reception of sound or 
vision broadcasting; in short, at the

TECHNICAL GLOSSARY — continued
CO-CHANNEL INTERFERENCE: The 

term used when reception of a 
wanted signal suffers interference 
from one or more transmissions on 
the same channel. It is likely to occur 
if an operator begins to transmit 
without first checking to see whether 
the channel is already in use. Under 
skip conditions, it can happen ac
cidentally if a signal from perhaps 
hundreds of miles away interferes 
with local conversations. Apart from 
trying upper or lower sideband 
reception, there is little one can do 
about co-channel interference, 
because the wanted and unwanted 
signals are coming in on the same 
frequency.

behest of any neighbour alleging 
interference. However, RB14A calls for 
bilateral cooperation between the 
parties in attempting to solve the 
problem; failing a solution, a complaint 
would be lodged to the P&T 
Department, which would carry out an 
inspection and issue the appropriate 
direction. We believe that this is the 
way it should work and would work, 
but the documents aren't all that much 
help in resolving the matter!
CHANNEL USEAGE: Channel 5 in the 
HF and UHF bands is reserved 
specifically and only for emergencey 
traffic. No other channel can legally be 
claimed by any other operator group or 
for any other category of operator. All 
operators have equal right of access to 
channels other than 5.
ADD-ON UNITS: The regulations 
prohibit the use of "linears" to boost 
the output of a CBRS transceiver. So- 
called "power" microphones are also 
specifically banned as a substitute 
microphone for transceivers intended 
to operate with a normal (non-power) 
microphone.

COLLECTOR: One of the three elec
trodes of zones in an ordinary bipolar 
transistor; the other two are "base" 
and "emitter". They correspond 
respectively, in a general way, with 
the plate, grid and cathode of a 
triode valve.

CONTINUITY: An old but established 
term relating to the presence (or 
otherwise) of a continuous DC path 
through wiring or through a compo
nent which is supposed to provide a 
DC path. Continuity is most com
monly checked with the aid of a mul
timeter set to one or other of the 
ohms ranges. If the resistance 
through a circuit or device is near 
zero, or no greater than anticipated, 

the circuit would be considered
"continuous" (continuity okay).

CONVERTER: a term which can have a 
host of different meanings, according 
to the context. When discussing 
transmitters of receivers, the word 
occurs most frequently in the context 
of a "frequency converter". This 
describes a stage or circuitry which 
changes a frequency up or down to a 
new figure, which can be handled 
more conveniently. For example, in a 
normal superheterodyne receiver, 
the incoming signal passes through a 
frequency converter stage which 
changes it to a selected lower fre- 
quency — the so-called 
"intermediate" frequency.

CPS or cps: a common abbreviation for 
"cycles per second" — the number 
of complete cycles in a recurrent 
alternating wave which occur within 
one second. While "cps" will be 
found frequently in older literature, 
it has now been replaced by the term 
"Hertz", abbreviated to "Hz". 
Therefore 1000cps, equivalent to 1000 
cycles per second, is expressed 
nowadays as 1000Hz.

CROSS MODULATION: An effect 
commonly encountered when a 
receiver is being operated in the 
presence of a very strong signal other 
than the one to which it is desired to 
listen. The strong signal may come 
from a modest transmitter close by, 
or from the very powerful transmitter 
(e.g. TV, FM, broadcast, etc) within a 
mile or so. Even though the powerful 
transmission may not be within the 
tuning range of the receiver, and not 
be audible on its own, it may ride 
through as a background whenever 
one is tuned to a normal but weaker, 
wanted signal. Virtually, the un
wanted modulation comes through 
on the wanted carrier — hence the 
term. If a receiver is more than usual 
ly prone to cross modulation, the 
design may be suspect.

POWER TRANSISTOR 2N3055 $10 purchase 
used in power supplies, audio amplifiers .train controllers 

clip this ad. MAIL OR BRING 

TO NEWCASTLE
Dealers for the products of Dick Smith Electronics — 691222 \

EHMKE!
WESUPPLYTHE DICKSMITH PRODUCTS ADVERTISED IN THIS MABAZINE-MTA
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Electronic 
Components 

and Materials
PHILIPS

signetics
'* ;

microprocessor"• Ml

The Instructor 50«
Learning by doing is still the best 

method of education. And when it comes to 
learning about the world of microcomputers, 
you won’t find a better method than the 
Instructor 50.

It’s the fast, ready-to-use learning device 
that immediately provides "hands on” 
experience for gaining microprocessor 
knowledge - in your home, office, or 
in the classroom.

The Instructor 50 is a COMPLETE 
package - including a power supply, a 
LED prompting display, and both 
functional and hexadecimal keyboards. 
You also get S-100 compatibility for adding 
memory and other peripherals. This lets you 
expand the machine’s capability - and your 
microprocessing applications knowledge. 
Moreover, you can easily build a program 
library by recording your own audio 
cassettes.

The Instructor 50 comes complete 
with a Users’ Guide, along with step-by-step
*one cassette supplied with each Instructor 50 

instructions for those with no previous 
microprocessor experience.

Signetics offers one of the broadest 
choices of microprocessors in the industry. 
This knowledge stands behind the 
Instructor 50. When you need to learn about 
microprocessors, start with Signetics. Start 
with Instructor 50.

We can help you 
understand microprocessors.

a subsidiary of U.S. Philips Corporation

For more information write to:-
Phiüps Electronics Components and Materials 
P.O. Box 50, LANE COVE N.S.W. 2066.

PHILIPS
\Ne want you to have the best

McCANN 153.0257



New Products

Atari’s CX2600 video computer game system
The new Atari CX2600 “video computer system” shows just how far 
video games have developed from the first simple products to hit 
the market. By means of plug-in cartridges and interchangeable 
hand controllers it offers a bewildering range of challenging full
colour games — and the promise of even more to come.

To emphasise the vast difference 
between the CX2600 and earlier 
generations of video games, Atari calls 
it a "video computer system". And it 
doesn't take you long to see why. Even 
when you unpack it from its box you 
realise that it's more than "just another 
video game" when you find two 
different sets of hand controllers and a 
sample plug-in games cartridge.

When you connect it to a colour TV 
set and fire the two up, the difference 
becomes even more apparent. The 
"Combat" games cartridge supplied 
with the system provides no less than 27 
different games, all in brilliant colour 
and with sound effects. There are five 
tank battle games, four "tank-Pong" 
games with "billiard" or ricochet hit, 
two "invisible tank" games, three in
visible tank-Pong games, six "biplane" 
combat games, and seven "jet fighter" 
games!

The games aren't just minor 
variations on the same theme, either. 
The tank games give a choice of an 
open field, a simple maze or a complex 
maze, and either simple or guided mis
siles. Similarly the biplane and jet 
fighter games offer a choice of open 
skies or clouds, simple or guided mis
siles, a single plane or a group in "for
mation", and also a "machine gun" op
tion in the case of the biplane games. 
And of course all games have on-screen 
scoring.

The same sort of complexity is also 
evident with the other game cartridges. 
Take for example the "Outlaw" car
tridge, which provides a total of 16 
games all with a "Western shoot-out" 
theme. Twelve of the games are for two 
players, and the other four for a single 
player. In the two-player games you 
can have either a cactus, a stagecoach, a 
series of moving stage-coaches or a 
brick wall between the two gunmen, 
and in each case you have a choice of 
"Blowaway" (the ability to shoot away 
the obstacle), "Getaway" (the ability to 

move the gunman immediately after 
firing his gun), and either single-shot or 
"six shooters". All games involve two- 
axis movement of the gunmen, control 
over shooting angle, changing graphics 
as the gunmen shoot or are hit, sound 
effects and on-screen scoring.

It's much the same with the "Air-Sea 
Battle" cartridge, which offers a further

27 "target shooting" type games. Here 
there are six anti-aircraft games, six 
torpedo ("sink the ships") games, three 
"shooting gallery" games, three "ship 
to air missile" games, three "bomb the 
ship" games, and six "ship-with-missile 
vs bomber" games. These games have 
graded field colouring, a wide variety 
of target shapes, random target move
ment, simple or guided missiles and 
moving mines or "barrage balloon" 
obstacles. All again feature sound 
effects and on-screen scoring. One of 
the things which we particularly notic
ed about the "shooting gallery" games 
is the way the graphics for the moving 

targets change in shape as they reverse 
direction, all independently!

What about all of the "traditional" 
video ball games? Well, Atari cover vir
tually all of these with a single car
tridge, the "Video Olympics" cartridge. 
This has no less than 50 different games, 
for 1, 2 and 4 players. There are eight 
versions of Pong, four of Super Pong, 
six of Soccer, four of FoozPong, two of 
QuadraPong, four of Handball, four of 
Volleyball and eight of Basketball. The 
variations cover number of players, ball 
speed-up, hit angle control, the ability 
to capture a ball, and the ability to 
"spike" or jump up and hit the ball 
suddenly. There is also the option of 

reducing the paddle size to one-half, 
for greater difficulty. These games use 
the "paddle" type hand controllers, 
and again feature sound effects and on
screen scoring.

There are a total of 20 different 
games cartridges available at the time 
of writing, with a further 10 likely to be 
available by the time you read this. 
Some of the new cartridges have names 
like "Bowling", "Slot Machine", "Sky 
Diver", "Human Cannonball", "Video 
Chess" and "Video Backgammon", in
dicating the degree of sophistication 
available already. There is also a 
rumour that Atari will soon be coming
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Ultra-flexible wire has 511 strands!
There are many applications in both 

electronics and electrical engineering 
whiich involve subjecting insulated 
conductors to continual mechanical 
flexing. Typical examples are electronic 
test leads, cables on medical electronics 
equipment, connections to moving 
parts of machinery, etc. Generally most 
normal insulated wires and cables have 
a very limited life in such applications, 
as the stresses involved cause 
accelerated metal fatigue.

Happily it is now possible to obtain 
high-flexibility wire especially intended 
for this type of application. "Datwyler" 
hi-flex wire is Swiss made, and comes in 
a variety of sizes. Basically it consists of 
a relatively large number of fine wire 
strands, each strand of very pure 
annealed copper. A sheath of high flex
ibility PVC provides insulation and 
protection.

In Australia four main sizes of 
Datwyler hi-flex wire are available, 
each in a variety of insulation colours. 
The smallest type has a nominal con
ductor area of .06 sq mm, made up 
from 30 strands of ,05mm wire. Overall 
diameter of this wire including insula

tion is 0.8mm. Needless to say, this size 
is very suitable for microprobe test 
leads and similar applications.

The next size has a nominal conduc
tor area of 0.5 sq mm, made up from 
259 strands of ,05mm wire. Overall out
side diameter is 1.8mm in this case. This 
size and the smaller wire are both 
designated type 1607-H, and are rated 
for 300V use (2000V test).

The two larger wire sizes are suitable 
for general test leads, connections to 
moving parts in machinery and so on. 
These wires are designated type 1737- 
H. The smaller size has a nominal con
ductor area of 1 sq mm, and consists of 
no less than 511 strands of .05mm wire. 
Overall outside diameter is 2.6mm, and 
the insulation is rated for 300/500V 
operation (2000V test).

The larger size has a nominal con
ductor area of 1.5 sq mm, and consists 
of 392 strands of .07mm wire. It has an 
overall outside diameter of 3.3mm, and 
the insulation is rated for 600/1000V 
operation (3500V test).

Temperature range for both the type 
1607-H and type 1737-H wires is from - 
20 to +70C.

Datwyler hi-flex wires are available in 
100-metre spools from the importer 
and distributor, Assembled Products 
Pty Ltd of P.O. Box 85, Liverpool NSW 
2170. Short lengths are available for 
hobby and similar users from Radio 
Despatch Service, 869 George Street, 
Sydney NSW 2000. Cost of the 1 sq mm 
511/.05 wire in small lengths is 55 cents 
per metre.

Pocket-sized viewer 
for PCB holes

The Model ZPR Hole Inspector is a 
valuable quality control tool where 
checks on precision drilling and plating 
inside holes of printed circuit boards is 
required.

This unique pocket-size magnifier 
shows, in 9 images, a full 360 degree 
view of the inside of holes, and 
provides approximately x5 
magnification. It automatically focusses 
on contact with the surface of the 
board and has three legs, rather that a 
rim base, so that it can straddle wires 
and solder on the board.

Vital parameters such as plating

Atari CX2600 video
up with a full alphanumeric keyboard 
option, together with cartridges which 
convert the CX2600 into a full-scale 
home computer (it is of course based 
on a microprocessor).

Apart from this tremendous flexibili
ty, the CX2600 also offers the advantage 
of Atari's long experience in the video 
games field. For example unlike earlier 
games, it involves minimal risk to the 
TV set's picture-tube screen 
phosphors: if you don't use the con
trols for about 15 seconds, it 
automatically begins to cycle the field 
colours so that no one phosphor gets 
the game pattern "burnt in."

voids, smoothness and solder flow can 
be easily checked with the new tool, as 
can drilling inperfections.

Further information from C & K 
Electronics (Aust.) Pty Ltd, Office 2, 6 
McFarlane St, Merrylands, NSW 2160.

computer ...
Of course all of these wonders don't 

come cheaply. The basic CX2600 system 
will cost you $339.00, including two 
"joystick" controllers, two "paddle" 
controllers, a mains power supply and 
sample "Combat" games cartridge. Ad
ditional keyboard or "car driving" con
trollers cost $26 a pair, while the various 
games cartridges cost $33.95 each. But 
then you're getting a lot of entertain
ment value for the money.

The Atari CX2600 video computer 
system is available from Futuretronics 
Australia Pty Ltd, 79-81 Levanswell 
Road, Moorabbin, Victoria 3189. 
Telephone (03) 95-5536. (J.R.)

‘Wersi’ organ kits
Wersi electronic organ kits have 

become very popular in Europe and are 
now available in Australia. Made in 
Germany, the kits are designed for easy 
assembly even by those with no 
previous experience.

A range of models is offered, some 
with two four-octave manuals and 
twelve pedals, some with two five- 
octave manuals and thirty pedals, and 
the "flagship" which has three five- 
octave manuals and a thirty note 
pedalboard. Most models are designed 
for a broad range of music, but one 
model is specifically designed for 
classical and liturgical music.

A full series of kits to make up any 
specific model usually consists of 
thirteen packs, which may be 
purchased as required or all together. It 
is not necessary to include all packs, 
providing options whereby the builder 
may "customise" an instrument to his 
own wishes and requirements.

Each model when made up with all 
options is a very comprehensive 
instrument. Electronically and 
mechanically, the designs are thorough 
and state-of-the-art. Fixed stops and 
drawbars are provided on alll models, 
together with an electronic rotating 
speaker system, automatic rhythm 
(except on the classical model) a 
programmable memory system for 
registrations, and much more.

A full colour catalog giving full 
details of alll models may be obtained 
for $2.00 from Defi Agency, 9 Florence 
Street, Burwood, Victoria 3125.
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136 VICTORIA RD, MARRICKVILLE, NSW 2204 TELEX AA 26874 PHONE 51 3845

ELECTRONICS CENTRE
BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE » SATISFACTION •

GARRARD MODEL 6-200 CP

240V 50Hz • 3 speeds • 7". 10" or 12" records • auto/manual operation • 
cue-pause device • reject/restart facility • auto switch-off • 1014" platter, 
rubber mat • ceramic cartridge.
PP NSW $2.70 V.Q.SA $3.70. NT WAT $4.70.
Base and cover $35.00.

BUY BULK AND SAVE
BRAND NEW TOP QUALITY COMPONENTS

1. W/W Resistors. All good values.
25 mixed. 10 watt ............................................................... $2.50
25 mixed 5 watt.................................................................... $1.50

P.P NSW 70c. Interstate $1
2. Electrolytics. PCB and axial.

All useable types 2500uF to 2uF
25 mixed .......................................................................... $3 00

P.P. NSW 70c. Interstate $1
3 Potentiometers Wanted types, single, tandem, switch. 1K to

2 5MEG
25 mixed................................................................................ S3 00

LESS THAN 
y2 PRICE

8 OHMS 10 watts teak cabinets 1 B'A" H
1TW 9W"D
Pack & Post NSW $2.00 VIC QLD $3.60
SA TAS WA NT $5.50

RANK ARENA 
2-WAY SPEAKER SYSTEM

$42.00 PAIR

GEL-CELL RECHARGEABLE

6 VOLT 1.2AH $4 95 EA pp NSW 80c
INTERSTATE $1.20

ALSO
12V 1.2AH (Two 6V batteries supplied) $10 95 
complete with 240V plug-pak charger.

PP NSW $1.75
INTERSTATE $2.50

Batteries are in fully sealed high impact, moulded case 3" x W x 2".

C-CORE TRANSFORMERS

LOW NOISE. HI EFFICIENCY
PRIMARY 240V 50Hz
MODEL JT266 0-18V 8A $22.95
MODEL JT235 26.0-26V4A $21.95
MODEL JT248. 10V. 10A $22.95
MODEL JT249 0-15V
8.5-0-8 5V 4A
FOR MICRO PROCESSOR $23.95
MODEL JT274 10V 10A
2 x 12V 1A $22.95
MODEL JT 253A
0-18V 30A PEAK $41.95
P.P. MODEL 253A NSW $3.50 V.Q.T.
$5.50 SA WA NT $7.00
P.P. ALL OTHER MODELS 
NSW $2.95 V.Q.T. $3.75 
WA SA NT $5.50

RIBBON CABLE
SPECTRA-TWIST

Colour coded 20 twisted pairs. Low 
capacity. Flat and flexible 46mm wide.
$1.50 per metre. Add P.P.

RF stage. AGC squelch. 1uV sen. 13 
section antenna, condenser mic. 27.880 
crystals fitted. Data circuit. PMG 
approved.

AWA 12" 
SPEAKER 
SPECIAL

MODEL 12UA 30 WATTS RMS
Freq. 35-6000 Hz.
15 OHMS............................................ $17.50
8 OHMS......................... $19.50

PP NSW $2.00. INTERSTATE $2.75

P P. NSW $1 50. Interstate $2 50
4 Polyester Capacitors

033 to .0022 2000V
25 mixed. $6 50 P P. NSW 90c. Interstate $1 50.
.22 to .001 1000V.
25 mixed $4 50. P.P. NSW 75c. Interstate $1.25.
47 to 0012 630V-25 mixed $3.50. P P NSW 60c. Interstate $1

5 . TV antenna connectors.
2 pin plug with cover. Wall socket Acme type C22-17WX.
Box of 10. $3.00. P.P. NSW 60c. Interstate $1 00

6 Burgess mini micro switch SP change over 240V. 1A. 
20x10x6mm. 10 for $5.25. incl. post

7. Panel Mount Lever Switch.
DPDT. As used in latest gear
10 for $2.75. P P NSW 80c. Interstate $1 35

8. Circuit Board Fuse (3AG) Clips 100 for $1 Incl post
9. Siemens 1.5uF Poly Caps

400V axial leads 10 for $4.00. P.P. NSW 60c. Interstate $1.
10. Ex AWA Rotary Pot Switch.

DPST. 240V 1A W nylon shaft
10 for $2.95. P.P. NSW 75c. Interstate $1 25

11. JAP Rotary Switch
1 pole. 6 position. 10 for $5.95 P.P. NSW 80c. Interstate $1.35

12. 6.5mm Phone Plugs.
All metal chrome. 10 for $6.85. P.P. NSW 90c, Interstate $1.50.

13. 14 Pin DIL l-C sockets
Low profile. 25 for $4.85 P.P. NSW 50c. Interstate 90c.

14. OAK ROTARY SWITCH.
3 pole. 3 position. 2 bank.
5 for $3.00. P.P. NSW 90c. Interstate $1 50.

15. Spring Loaded Terminal Post
Black only. Push to contact.
20 for $2 95. P P. NSW 75c, Interstate $1.25.

16. In-Line Nylon Fuse Holder. With cable. For 3AG fuse.
20 for $2 95 P.P. NSW 75c. Interstate $1.25

17. Red Green Bezel.
For STD Edison screw Lo volt globe
Fits W hole. 10 for $3.25. P.P. NSW 75c, Interstate $1 25

18 6ft twin fig. 8 power cable
With moulded 2 pin 240V AC plug.
5 for $2 95. P.P NSW 75c, Interstate $1.25.

19 HOOK UP WIRE 7/010. Several colours.
4x100m reels for $2 95 P P. NSW $1.25. Interstate $2.50

20. Duck bill Toggle Switch.
Centre off. Momentary each way. 12V 10A
10 for $4.00. P.P. NSW 75c, Interstate $1.25.

PLUG PAK 
ADAPTOR

Input 240V AC 50Hz Output 3. 4.5. 6. 
9. 12V DC 300MA Cord with reverse 
polarity and 4-way star plug.
$5.96. P.P. NSW 75c. Interstate $1.00.

NI-CAD RECHARGE 
BATTERIES

SIZE D 1.2V 4AH S5.50 ea: 4 for 
$20.00
SIZE C 12V 1 8AH $3.75 ea; 4 for 
$13.80
SIZE AA 1.2 V 500MAH $2.00: 4 for 
$7.60
SIZE 216 9V 90MAH 7 CELL $9.35 ea
P+P NSW 90c, Interstate $1 20

MINI MOTORS
1W-3VDC. SIZE 114" x 1".
75c ea. P.P. 40c
10 for $6.00 — P.P $1.00

.001 12KV 
CERAMIC CAPACITORS 

10 for $3.00 — P P 75c

SERVICE
Moderate charges — Repairs 
guaranteed. Radios, Tape 
Recorders, Cassettes. Amps.

WE REGRET THAT PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE
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New Products LED display panels

Infra-red detector

The Raytek BiSpy series 8500 infra
red intrusion detector operates by 
sensing the heat energy emitted by an 
intruder. It is a passive device in that no 
radiation is emitted from the device 
itself. Two independent detector 
channels are used, with a summing 
circuit to protect the device from false 
triggering. The device is also 
compensated for normal room 
temperature variations. "Dead zones" 
in the sensitivity pattern allow the 
sensor head to be orientated so that its 
operation is not affected by hot air 
vents or other heat emitting objects. 
The sensing head itself is hidden 
behind an attractive, tamperproof 
cover which conceals the direction of 
maximum sensitivity.

The Raytek 8500 is available from 
Currency Handling Systems, 28-30 
Langley St., Darlinghurst NSW 2010, 
who also have available a wide range of 
smoke detectors and other security 
equipment.

Trade shows
Elmeasco Instruments will be 

releasing a new range of Fluke counters 
and demonstrating other new 
instruments — including the Biomation 
K-100D digital logic analyser — at 
exhibitions to be held at the US Trade 
Center, Sydney, on May 21-22 and the 
Commodore Matthew Flinders Motel, 
Melbourne on May 24-25. The 
exhibitions will also give visitors the 
opportunity to check the calibration of 
their multimeters or other meters using 
a Fluke 5100 series secondary standard.

Further details from Elmeasco at 13- 
15 McDonald St, Mortlake NSW, phone 
(02) 736-2888, 21-23 Anthony Drivfe, Mt. 
Waverley Victoria, phone (03) 233-4044, 
or offices in other states.

A new dot-matrix alphanumeric dis
play module from Hewlett-Packard 
features an inbuilt microprocessor con
troller combined with a LED display of 
from 16 to 40 characters. Designated 
the HDSP-24XX series, the modules 
operate from a single 5V supply and 
offer four separate display formatting 
modes. Inputs are LS-TTL, allowing easy 
interfacing to customer systems.

Optional upper and lower case 
character founts are available, also 
user-programmed custom character 
sets. Display lengths available are 16, 24, 
32 or 40 characters.

Further information from Hewlett- 
Packard Australia Pty Ltd, 31-41 Joseph 
St, Blackburn, Victoria 3130.

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

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

3mm tip
5mm tip
6.5mm tip

or heavy 
joints.

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

• Correct temperature 
for printed circuits.

• Fast heat-up and 
heat recovery.

• Power boost for 
long sequences

DUOTEMP
A new standard in 
soldering tools — 
by Adcola.

MODEL D30
MODEL D50
MODEL D65

260

. 220

400 4

340

380

MfgJKPARK
Megaspark Electronic Ignition

The best European and American cars now 
have transistorised electronic ignition.
We recommend ''MEGASPARK'' which will 
operate from your existing points.
It really works!
(See E.A.'s March issue New Products).
$39.95 each plus $1.00 for package and 
post.

Enson Equipment,
Box 355 P.O., 

Narrabeen, N.S.W. 2101.
Phone: 913 8386

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

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
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READ ALL ABOUT IT i
1 DICK

Dick has an enormous range of books for beginners, experts, professionals, hobbyists, amateurs.
The titles listed here are just a small sample — call into a Dick Smith Store today and see the lot — or
write to our Mail Order Centre for a detailed list!
BOOKS FOR BEGINNERS
Basic Electronics Course 
Crowhurst — 361 pages. 
A modern, self-study text 
for beginners, as well as a 
useful reference for trained 
technicians. Illustrated.
Cat. B-1689 $8.95

ws/c
“W

BOOKS FOR AMATEURS 
(and aspiring amateurs)
Amateur Radio Techniques — RSGB
Hawker — 300 pages
Whatever branch of amateur radio you're 
interested in you'll find loads of information 
in this book's 300 pages with 700 illustrations. 
A bargain for the amateur enthusiast.

BOOKS FOR MICROCOMPUTER
ENTHUSIASTS
An Introduction to 
Microcomputers Osborne 
Takes you from square 
1 through to a thorough 
understanding of micro
computer technology

Electronics Self-Taught
Ashe - 285 pages.
Ten chapters crammed with everything the 
beginner in electronics needs to know.
Cat. B-1684 .............................................. $7.50

Cat. B 2040 $8.25
VHF-UHF Manual - RSGB
Evans and Jessop
This huge manual deals with techniques and 
equipment for operating above 30 Mhz.
Valuable for amateur radio enthusiast.

How to Read Electronic 
Circuit Diagrams
Brown & Lawrence - 192 pages 
Describes each circuit part 
and its function, gives clear 
pictures of components as 
well as circuit symbols.

aecTRowcj i/AGRAMsl Cat. B-2054 $17.00

'° ’-'CROCOMP
ac 0

Volume 0 — the 
beginner's book 
Cat. B-2339 . . . $12.00
Volume 1 — deals with 
basic concepts
Cat. B-2340 . . . $9.50
Volume 2 — discusses 
use of real products. 
Cat. B-2342 . . . $15.00
Programming Microprocessors
McMurran — 280 pages
The most detailed, up-to-date information 
available in this price range.

NBFM Manual - RSGB
Hewes and Jessop — 60 pages
Completely dedicated to narrow band FM 
systems, this book will answer all your ques
tions on transmitters, receivers and ancillary

$9.50Cat. B-2348$6.50Cat. B-1650

Cat. B-1567

Cat. B-1276

$3.00 $8.75Cat. B-2232

$5.50Cat. B-1000

$3.95Cat. B-2315

Cat. B-2212 $6.75
FM and Repeaters for the Radio Amateur

$3.95 Cat. B-1164Cat. B 2210$5.50 $pecialist Communications Technique
Cat. B-2230 $6.90

$4.90Cat. B-2208 $3.95
$5.75Cat. B-2306 ALL BOOKS IN STOCK AND PRICES CORRECT AT TIME OF GOING TO PRESS.

$1495
Smith has the firstAnd Dick

copies available in Australia!

equipment.
Cat. B 2052

transistors.
Cat. B-4507

Latest edition.
Cat. B-3620 ..

antennas.
Cat. B-2304 Transistor Equivalents

Gives equivalents of 
thousands of American, 
European and Japanese

vertical, multitrap and beam antennas, 
2-160 metres.
Cat. B-2302 .............................................
All About Cubical Quad Antennas
112 pages
The world famous 'classic' on quads. Gives 
dimensions, data for many types of quad

Understanding Amateur Radio
ARRL — 218 pages
Establishes the technical groundwork for all 
phases of amateur radio.

ABC's of Antennas
Lytel - 96 pages
Describes basic types of antennas, their 
radiation characteristics, uses and construc
tion.

Beam Antenna Handbook
200 pages
All information you need about construction 
of triband and compact beams including 
baluns, matching systems and test instruments.

Wire Antennas for Radio Amateurs
192 pages
Gives construction details for many types of 
amateur band antennas including horizontal.

ARRL Books
$o well known they need no description. 
SSB for the Radio Amateur

Fundamentals of Solid State
Rowe — 120 pages
An excellent introduction to semi-conductors

Hints and Kinks. 9th Edition.
Cat. B-2206 ... Was $3.75. . . Now $2.99
Radio Amateur's Operating Manual

Basic Electronics
E.A. Staff - 128 pages
An easy introduction to radio, hi-fi and 
electronics. 23 chapters profusely illustrated.

$5.75

$13.50

BOOKS ON SEMI-CONDUCTORS

$6.25

and their applications. 17 chapters, many 
illustrations and drawings.
Cat. B-3621 .............................................. !
ANTENNA BOOKS

Basic Transistor Course
Kenian — 218 pages 
Explains what transistors 
are, how they work and 
their relationships with 
other electronic components.

$3.00

$7.50

NEW ARRL H’BOOK
The brand new 1979 edition 
of the amateur's BIBLE'. 
Don't miss out on your 
copy. . . up-dated, loads 
of new subject matter.
Cat B-2219

$2.40

Getting to Know Oscar 
From the Ground Up 
QST — 45 pages 
Everything you need to 
know about working the 
OSCAR amateur com
munications satellite.
Cat. B-2220 . . . $5.50
Questions and Answers for the Novice 
License
Howard — 104 pages
Explains the radio theory you need to know 
to sit for your Novice licence.

। Microprocessor/ 
I Microprogramming
i Handbook
I Ward — 293 pages
I An authoritative, prac- 
I tical guide to micropro- 
I cessor construction, 
I operation, programming 
I and applications.

Cat. B-2346......... $9.50
I How to buy and use Minicomputers and
I Microcomputers
I Barden — 240 pages
I Covers everything you need to know about 
■ selecting, buying and programming your own 

system.

Cookbooks
Contain all the recipes for a 
full understanding of the 
various types of IC's, their 
characteristics and applica
tions

CMOSCOOKBOOK

CMOS Cookbook 
Lancaster — 416 pages 
Cat. B-1248 . . . $13.50 
IC Timer Cookbook 
Jung — 287 pages 
Cat. B-1244 . . . $13.50 
TTL Cookbook 
— Lancaster — 328 pages 
Cat. B-1246 . . . $12.75 
ABC's of Integrated Circuits 
Turner — 96 pages 
Discusses the basics of IC's and their appli
cations in many types of electronic equip
ment.

^SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS ‘



Books & 
Literature

Active filters
THE DESIGN OF ACTIVE FILTERS, WITH 

EXPERIMENTS, by Howard M. Berlin. 
Published by E&L Instruments, Inc 
Derby, Connecticut, 1977. Soft 
covers, about 300pp, 150 x 230mm, 
many illustrations.
Another of the E&L "Bugbooks", and 

the second written by Howard Berlin, 
this book is a down-to-earth textbook/- 
workbook on the design of the various 
types of active filters. (In other words, 
filters based upon operational 
amplifiers.) It includes a considerable 
amount of practically orientated design 
data, such as graphs and tables, as well 
as working out illustrative examples.

For the technician or experimenter 
who wants to use the book for self
study there is a series of experiments 
with suitable questions and answers. 
This would also make the book suitable 
for class use in colleges and schools.

In short, a well written and very 
useful reference on active filters and 
their design.

The review copy came from Stewart 
Electronics, 33 Sunhill Road, Mt 
Waverley, Victoria 3149. (J.R.)

TV interference
TELEVISION INTERFERENCE MANUAL:

Edited by B. Priestly. Published by the 
Radio Society of Great Britain. Se
cond edition, 1979. Soft covers, 
150mm x 210mm, 78 pages; illustrated 
with numerous circuits and drawings. 
Price in UK £1.35.
As might be assumed from its origin, 

this book is devoted entirely to the 
problem of radio and TV interference 

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.

caused by amateur radio transmissions. 
It is directed to the radio amateur, 
although it deals both with faults in 
amateur equipment and those in that of 
the listener or viewer.

The book consists of eight chapters, 
and their headings give some idea of 
the total contents. Chapter 1 — The 
general approach; 2 — TV channels, 
systems, and TVI; 3 — Spurious radia
tion TVI; 4 — Strong signal TVI; 5 — 
Transmitter design; 6 — Other 
problems and solutions; 7 — Audio 
breakthrough; 8 — Data and reference 
section. There are also 12 brief appen
dices and an index.

The first chapter deals with what 
might be termed the diplomacy of TVI; 
how to deal with complaints without 
creating further ill-will and, hopefully, 
reduce some of the tension already 
created. What to say and what not to 
say, particularly where it becomes ap
parent that the fault is in the viewer's 
receiver.

The remaining chapters are 
technical, and are quite accurately 
described by their headings. A lot of 
the material has appeared elsewhere, 
such as in other RSGB publications, but 
is made more valuable by being 
presented in one book.

Inevitably the usefulness of the book 
is limited a little in Australia, particular
ly where problems involve specific TV 
channels which have no equivalents in 
this country.

I must also draw attention to a miss
ing diagram belonging to the text (p44) 
explaining pi-tank design formulae.

But these are relatively minor 
criticisms. Overall the book must be 

regarded as a very useful one, con
taining much information and 
reference data applicable to TVI 
problems. The mere fact that all these 
data are in one volume is most 
valuable, since we never seem to be 
able to find the relevant magazine arti
cle when we want it.

For any amateur with TVI problems, 
or who is likely to encounter them in 
the future — and that means most of us 
— this book should be regarded as an 
essential addition to one's library. And, 
at the modest price implied by the UK 
figure, it is very good value for money. 
(PGW)

Cassette decks
CASSETTE DECKS AND TAPES. Hi-Fi 

Choice No. 11. By Angus McKenzie.
Stiff paper covers, 192 pages, 200mm 
x 147mm, illustrated by photographs 
and curves. Published 1978 by 
Sportscene Publishers Ltd, London. 
Price in Australia $4.50.
Having been involved at various 

levels in reviewing equipment for this 
magazine, I could only take off my 
proverbial hat to Angus McKenzie for 
the effort behind this modestly 
presented book. Imagine checking 
through 50 cassette decks and from 
them selecting 36 for detailed testing 
and evaluation! Add 14 reviews as 
previously published and you have the 
equipment complement covered here.

Then, for good measure, add review

Technibook Series 
F^Ti-r Put a University in your hands . . .

Written by industrially experienced 
educators and engineers, E&L 
Technibooks use a non-theoretical 
approach that reinforces basic concepts 

■ with carefully designed experiments.
Hands-on learning mobilises student 

Wjggj interest for effective self-teaching or 
classroom study.

Bugbooks I and II, Logic and Memory Experiments Using 
TTL Integrated Circuits, by D. Larsen and P. Rony 
The integrated experiments contained in these well- 
illustrated and comprehensive home study texts 
carry the user with no prior knowledge from basic 
digital concepts. get $17.80

IS, Instructor’s Manual
This supplementary manual provides answers to the 
questions presented in Bugbooks I and II. and 
suggestions for further reading. $2.80

Bugbook HA, Interfacing and Scientific Data 
Communication Experiments, $5.60.
Bugbook III, Microcomputer Interfacing Experiments, 
$14.00.

Bugbooks V and VI, Introductory Experiments in Digital 
Electronics, 8080A Microcomputer Programming and 8080A 
Microcomputer Interfacing. Book V $9.95; Book VI $9.95?

BRS-3, DBUG: An Interpretive Debugger, 
by J. Titus
BRS-3 describes the use of DBUG, a 1K program that 
simplifies the programmer’s task in creating, debugging, or 
editing programs written for 8080 based microcomputer 
systems. nn

STEWART ELECTRONICS
33 Sunhill Rd, Mt Waverly, Victoria 

Phone (03) 277 0622
Mon Fri 9am 6pm; Sat 9am-12 noon

All books plus S2 00 post and handling.
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BOOKS Just some of the books from the biggest 
range of radio and electronics books in 
Australia.
If the book you require is not listed below, it 
can be ordered from us.

NEW — NEW — NEW
Latest editions of some of the most 
popular books on the subject:
A.R.R.L. Handbook 1979 edition (just in) $13.95
World Radio TV Handbook 1979 $15.95
R.S.G.B. Handbook (New Edition) Volume
Volume 1................................................................. $21.85
R.S.G.B. Handbook (New Edition)
Volume 2................................................................. $18.90
R.S.G.B. Test Equipment for the Radio
Amateur.............................................................. $19.55
Reference Data for Radio Engineers (New
Edition) I.T.T............................................................ $40.50
Radio Handbook (William Orr) 20th Edition $26.50

Latest Adam Osborne Books:
An Introduction to Microcomputers —
Volume 0 — The Beginner's Book $12 80 
An Introduction to Microcomputers —
Volume 1 — Basic Concepts ..................... $13.50
An Introduction to Microcomputers —
Volume 2 — Some Real Microprocessors $19.00 
An Introduction to Microcomputers —
Volume 3 — Some Real Support Devices $19.00 
Some Common Basic Programs $15.45
Accounts Payable & Accounts Receivable $24 40 
Payroll with Cost Accounting in Basic . $20.80
General Ledger.................................................... $20.80
6800 Programming for Logic Design $15 85
8080 Programming for Logic Design $12.55
Z80 Programming for Logic Design . $13.50
6800 Assembly Language Programming $15.85
8080A/8085 Assembly Language
Programming......................................................... $13.50

New Books:
Master OP-AMP Application Handbook 
(Harry W Fox)....................................................$13 50
Shortwave Listener's Guide (Charles H.
Woodruff) . . . . $6.75
Understanding Sound, Video and Film
Recording (Michael Overman)..................... $8.50
The Handbook of Telephones & 
Accessories (John Sunier) $14.00
The Complete Handbook of Public Address 
Sound Systems (F. Alton Everest) $11.30
How to Repair Musical Instrument 
Amplifiers (Byron Wels) .......... $8 50
Master Handbook of 1001 Practical 
Electronic Circuits (Ed. Kendall Webster 
Sessions) (TAB).................................................... $13.50
Build Your Own Working Robot (David L 
Heiserman) . $7 95
Security Electronics (John E. Cunningham) $7.95 
IC OP-AMP Cookbook (Walter C Jung) $17.50 
TTL Cookbook (Lancaster) $12 95
TV Typewriter Cookbook (Lancaster) $14 20
The Cheap Video Cookbook (Lancaster) $7 95 
CMOS Cookbook (Lancaster) 1st Edition 
1977 ..................................................................... $1425
Active Filter Cookbook (Lancaster) .......... $20.25
IC Timer Cookbook (Jung)............................ $14 00
Transistor Substitution Handbook $7 95
Master Tube Substitution Handbook (Tab
Books) ...................................................................... $7.00
Australian Electrical Wiring Theory and 
Practice (Pethebridge & Williams) $11 45 

Microcomputers/Microprocessors 
Programming Microprocessors

(M. W. McMurran) $9 25 
Microcomputer Primer (Waite & Pardee) $10.75 
How to Buy and Use Minicomputers and 
Microcomputers (W. Barden, Jr.) . $14.20
The Z-80 Microcomputer Handbook 
(William Barden, Jr.)..................... $11.95
Using the 6800 Microprocessor (Elmer 
Poe) . . . $8 95
Beginner's Guide to Microprocessors 
(Charles M. Gilmore) .................. $7 95
Miniprocessors: From Calculators to 
Computers (David L. Heiserman)................ $7 95 
Getting Acquainted with Microcomputers 
(Lou Frenzel) .............................................................$11 95

For Mail Orders please add: 80c Local $1.50 Interstate 

McGILL'S AUTHORISED NEWSAGENCY PTY. LTD 
187 Elizabeth Street, Melbourne. Phone: 60 1475-6-7 

PRICES SUBJECT TO ALTERATION

The 8080A Bugbook: Microcomputer
Interfacing and Programming $14.25
The Basic Cookbook (Ken Tracton) $7.00
How to Program Microcomputers (William
Barden, Jr.) ......................................... $11 95

American Radio Relay
League Publications:
Hints and Kings for the Radio Amateur $7 20 
The Radio Amateur's VHF Manual . $7 20
A.R.R.L. Antenna Handbook $8.80
Understanding Amateur Radio $8.80
The Radio Amateur's License Manual . $6 20
A Course in Radio Fundamentals $7 20
Specialized Communication Techniques for
the Radio Amateur............................ $7.20
FM & Repeater for the Radio Amateur $7 20 
Single Sideband for the Radio Amateur . $7.20 
Ham Radio Operating Guide $7.20
Electronic Data Book.................................... $7 20
Solid State Design for the Radio Amateur $12.80 
Learning to Work with Integrated Circuits $4.00 
Getting to Know Oscar from the Ground
Up . . $6 20

Howard W. Sams Publications:
Transistor Fundamentals — A 
Programmed Learning Course Volume 1 — 
Basic Semiconductor and Circuit Principles 
(Robert J. Brite) $7.75
Transistor Fundamentals — A 
Programmed Learning Course Volume 2 —
Basic Transistor Circuits (Charles A. Pike) $7 75 
Transistor Fundamentals — A 
Programmed Learning Course Volume 3 — 
Electronic Equipment Circuits (Martin
Gersten)................................................................... $7 75
Transtor Fundamentals — A Programmed 
Learning Course Volume 4 — Digital & 
Special Circuits (Louis Schweitzer & 
Reginald H. Peniston).................................... $7 75
Video Tape Recorders (Harry Kybett) $13 50 
Modern Recording Techniques (Robert E.
Runstein)....................... ..........................$14.25

Other Titles:
Amateur Radio Techniques — 6th Edition 
(Pat Hawker)......................................................... $9 35
World DX Guide — 1st Edition (Ed Jens
M. Frost)................................................................. $9 95
Pin-Point Transistor Troubles in 12
Minutes Check Charts (Tab Books).......... $9.25 
Master Transistor/IC Substitution
Handbook (Tab Books) $10 75
Master Handbook of Ham Radio Circuits
(Tab Books).......................... $1175
Newnes Radio and Electronics Engineer's
Pocket Book 15th Edition $7 25
Understanding Sound and Video Recording 
(Overman).......................... $4 95
The Amateur Radio Vertical Antenna
Handbook $790
Integrated Circuit Pocket Book (R.G.
Hibberd)............................... $9 50
Transistor Pocket Book (R.G Hibberd) $9 50
Wind/Solar Energy — For Radio 
Communications and Low Power
Electronic/Electric Applications (E. Noll) . $11 30 
Sound System Engineering (Don & Carolyn
Davis)................................................. $26 95
73 Dipole and Long-Wire Antennas 
(Edward M Noll) $6 75
73 Vertical, Beam and Trignale Antennas
(Noll)....................................... $7 50
Basic Television — Principles and 
Servicing — 4th Edn. (Bernard Grob) New 
Edition — Soft Cover $18.75
Basic Electronics — 4th Edition (Bernard
Grob) . . . . $1935
VHF Handbook for Radio Amateurs 
(Herbert S. Brier & William I Orr) $7.00

f Books & 1
[ Literature J
and opinion on the best part of 50 
varieties as currently on the British 
market. As a significant comment on 
that market, most of the names and 
brands are familiar here, having come 
from the same Japanese suppliers.

In addition to the actual reviews, 
there is considerable comment on 
technology and testing procedures, 
which many would find helpful.

It should also be said that Angus 
McKenzie is quite frank in his opinions 
and not slow to criticise big name 
products which fail to please for one 
reason or another.

Having in mind the modest price of 
this book, it appeals as an excellent buy 
for anyone interested in cassette decks, 
and especially to anyone con
templating purchase in the near future.

Our copy came from Thomas C. 
Lothian Pty Ltd, 4-12 Tattersall's Lane, 
Melbourne, Vic 3000. (W.N.W.)

555 applications
THE 555 TIMER APPLICATIONS

SOURCEBOOK, WITH
EXPERIMENTS, by Howard M. Berlin. 
Published by E&L Instruments, Inc, 
Dergy, Connecticut. Fourth printing, 
May 1978. Soft covers, 150 x 230mm, 
about 200pp, many circuits and 
diagrams.
This book is one of the "Bugbook" 

series published by E&L, under the joint 
editorship of David Larsen, Peter Rony, 
Jonathan Titus and Christopher Titus. 
And as you would expect from this, it is 
rather more than just another 
collection of handy circuits using the 
ubiquitous 555 timer IC. In fact it is a 
very thorough reference book on the 
device, its operation and applications, 
written for the person who wants to 
really understand what they're doing.

After an introductory chapter there 
are sections on monostable and astable 
operation, followed by chapters 
discussing power supply circuits, 
measurement and control circuits, 
electronic games, automotive and 
home equipment, telephone 
interfacing and hobby uses. A final 
chapter gives some 17 laboratory 
experiments with the 555, suitable for 
school or college classes. The book 
ends with a list of useful references and 
an index.

All in all, a most useful reference 
book for anyone working with the 555 
or seeking to become more familiar 
with it.

The review copy came from Stewart 
Electronics, of 33 Sunhill Road, Mt 
Waverley, Victoria 3149. (J.R.)
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INFORMATION CENTRE

TELESCOPE DRIVE: I recently purchas
ed an astronomical telescope with a 
built in tracking motor for equatorial 
guiding. However, my first attempts at 
celestial photography suggest that us
ing the mains frequency as reference 
just is not good enough. Your recent 
articles on a clock driver for the Yaesu 
Musen electric clock and the 12-230V 
Inverter suggest that a variable drive 
along these lines would not be too dif
ficult. Could you, or have you ever 
described such a project that would 
supply the clock motors in a telescope 
drive, with 240V frequency from tne 
240V mains and a 12V car battery. (J.C., 
Macquarie, ACT.)
• We agree that the mains frequency, 
with its slight variations on either side 
of 50Hz would not be satisfactory for 
celestial photography. We have not 
described a unit specifically for this 
purpose but if you require a precise 
50Hz supply, then the 12-230V Inverter 
as described in February, 1979 should 
be satisfactory. On the other hand, if 
you need sidereal time, then the 1MHz 
crystal would have to be changed to 
one on 1.00273MHz, as we calculate it.

ELECTRONICS CLUBS: As a beginner in 
the vast and wonderful field of elec
tronics I would like to contact others in 
my peer group or in my local area who 
share my interest. I have heard of elec
tronics clubs, but I cannot seem to find 
out where they are hiding in my area — 
or if they are a thing of the past. Can 
you help? Also how can you use an 
LM380 device in an 8-pin package in a 
PC board designed for the 14-pin 
device? Finally, are loudspeakers 
polarised? Some books say yes, while

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 

others say no. (P. Lee, 35 Jersey Road, 
Wentworthville, NSW 2145)

• We don't know of any specific elec
tronics clubs in your area, but as you 
can see we have published your full 
name and address so that clubs or other 
hobbyists in the area can contact you 
directly. You might also check the list of 
amateur radio clubs given in the 
December 1978 issue (starting on page 
115), as there are a number of these 
clubs based not far from you.

There is no easyway of using the 8- 
pin version of the LM380 in a PCB 
designed for the 14-pin version, unfor
tunately. This is because the 14-pin 
device has the active pins groupea at 
each end, separated by pins used for 
heatsinking. In any case, if the PCB is. 
designed to use the 14-pin device it 
may well be taking advantage of that 
version's higher power dissipation 
capability, so that the 8-pin version may 
not be capable of dissipating the power 
involved (it has a lower rating).

Finally, it is true that loudspeakers are 
polarised in that the voice coil and 
cone will move in a specific direction 
when current flows in the voice coil in a 
particular direction. Change the direc
tion of current flow, and the coil and 
cone will move in the opposite direc
tion. This means that if multiple 
speakers are used they should be con
nected generally with the same polari
ty, to assist one another — unless phase 
shifts in crossover networks complicate 
the situation and require one or more 
voice coils to be reversed. The voice 
coil polarity is usually marked by a "+" 
or red dot near one terminal.

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.

Notes & Errata
2650 SOFTWARE RECORD (April 1978): 
Reader Mr. R. Rickaby has found what 
appears to be a bug in the Block Move 
routine. His suggested remedy is to 
change the instruction at location 1164 
from a BSNR instruction (78) into a 
BSTR, UN instruction (3B).

2650 EXPANSION BOARD (November 
1978, File No. 2/CC/32): It should 
perhaps be emphasised that to prevent 
malfunction when executing I/O in
structions, either the G2 or G3 inputs 
(pins 4 or 5) of the 74LS138 address 
decoder on the CPU board should be 
disconnected from earth and con
nected instead to the "PAGE 0" output 
(pin 11) of the 74LS138 decoder on the 
expansion board.

300VA INVERTER (February 1979, File 
No. 3/IT/10): We have been advised 
that 300VA transformers designed es
pecially for this project will shortly be 
available from Vesco Electronic 
Supplies, of 318 Huntingdale Road, 
Huntingdale Victoria 3166. The cost is 
around $45 plus tax.

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 1 5. Suitable radios, 
record players, toys, instruments, etc. You get 
transformer, rectifier, cap and circuit.
One amp size $9.25
Plus post Vic $1.00
Other $2.50
Two amp size $12.95

Plus post Vic $1 25
Other $300

BATTERY CHARGER KITS
Will charge 12 volt wet batteries 2 amp. You get 
transformer, rect., ballast resistor and circuit. $10.50 
Plus 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. $8.95
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. $1.95.
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Bill Edge 
Electronic 
Agencies

115-117 PARRAMATTA ROAD. 
CONCORD 2137. PHONE 747 6472
We are proud to announce that we are now 
stockists of an excellent range of famous name 
products — including Playmaster amplifier, tuner 
kits. Midland walkie talkies. Hornet CBs, solar cells, 
etc, and all these goods can now be purchased on a 
SUN DA Y when you have plenty of time to browse 
around.
If you live in the following Sydney suburbs and 
don't like travelling to get your electronic supplies 
then we are the store for you: Burwood, Concord, 
Strathfield, Homebush, Rhodes, Ryde, Five Dock. 
Haberfietd, Drummoyne, Balmain, Leichhardt, 
Mortlake, Ashfield, Auburn. Flemington, Croydon, 
Croydon Park. Summer Hill.

THIS MONTH'S SPECIAL (MAY ONLY) 
CHARGETT — for 12 volt batteries — has 
charge rate of 1Amp — ideal for trickle charge. 
Only $11.99. Post and packing $1.60 extra.

SOME DICK SMITH PRODUCTS 
AVAILABLE.

Hours of business 9am-Noon, Saturday
9am-5.30 pm, Mon.-Fri, 10am-2pm, Sunday.

MAIL ORDER is one of our specialties — please 
give us a try — free electronic agencies supplement 
on request.

Marketplace
FOR SALE

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.

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.

TRIO CS-1560A dual trace CRO 15MHz $460 o n o Ex
elec eng student selling as new condition. About 3hr 
total use. Mark Fitzmaurice, 3 Colwell Cres. Chatswood, 
NSW 2067 (02) 41 7106

PROGRAMS FOR LEVEL 11 TRS-80: 100 programs on 
5 cassettes — business and finance, home, graphics, 
games and education, from the bottom shelf and self
study audio-cassette courses in microprocessors 
Computerware, 63 Paisley St., Footscray, Vic.. 3011 
Tel: 68 4200.

FREE . . . LIST OF SUPER BARGAINS. Electronic 
components suitable for hobbyists, servicemen, radio 
clubs and schools. Send 9” x 4" stamped self 
addressed envelope to MICRONICS, P.O. Box 175, 
Randwick 2031.

TRS-80 TINY PASCAL (16K LEVEL-II. 1 CASSETTE) 
based on BYTE magazine CHUNG/YUEN articles — 
Integer and array of integer (16-BIT) datatypes only.
• EDITOR/COMPILER in one program for faster 
turnaround — modular program development 
capabilities.
• PCODE-INTERPRETER program for debugging.
• PCODE-TRANSLATOR program for fast Z80 code 
using Z80 stack pointer for TINY PASCAL stack.
• RUN-TIME SYSTEM includes GRAPHICS 
SET/RESET routine — graphics run 8 times faster than 
LEVEL-II BASIC
• TANDY TBUG program required for creation of 
LOAD & CO (SYSTEM) cassettes
• SOURCES, OBJECTS supplied on cassettes, with 
LISTINGS and DOCUMENTATION included free 
Editor/Compiler + interpreter $30 00
Translator + run-time system $30.00
Listings Only $20.00
Documentation only $5 00
Pipe-Dream Software (Formerly Creative Software). 28 
Palmerston St., Berwick, Vic. 3806 Australia. (03) 
707 2851

INTERSIL 450nS 2114's, $8. s/t 90c, p&p $120 per 4 
or part of. Ins $2 if reqd 78up10 $4 92. s/t 62c. Robert 
P. Nederpelt Electronics, 22 Benara Road Morley W.A.

NICKEL CADMIUM BATTERY SPECIAL We have a 

quantity of Ni-Cads which are surplus to a large 
manufacturer, all units are factory fresh and fully 
guaranteed. They are SANYO CADNICA N-1200SC 1 2 
Volt at 1200mAh rating. Size is Sub-C 23mm Dia 
43mm High fitted with solder tabs on neg & pos 
terminals. They come in standard cartons of 20 units, 
our special price is $29.00 per carton of 20 plus $1 00 
Post & Packing, or $250.00 for 200 units post paid 
Royce Electronics, Box M220 S.M E . Redfern NSW 
2012

If you program microprocessors* 
these sheets are for you

WANTED

ORGAN. 30 or 32 note, pedalboard, old okay. Valves 
okay. Preferably playable. Perhaps, $1000 D Short. 
Box 309. Yenda 2681.

Writing microprocessor programs on 
blank or plain ruled paper is messy 
and time consuming. To make the job 
easier. Electronics Australia has 
produced these custom-designed 
programming sheets for use with 
virtually any microprocessor 
system. The sheets feature columns 
for a 4-digit address, up to six 
digits of instruction code or 
data, labels, mnemonics, and 
comments. There is space for 46 
lines per sheet, and the sheets 
are provided with space for 
program title, date and sheet 
number. They are also punched 
for filing in a standard ring 
binder. All for less than 5 
cents per sheet, posted!

PRICED AT $2.00 
FOR 50 SHEETS 
(plus 40c for postage 
anywhere in Australia)
Available only from Electronics Australia,
57 Regent St., Sydney (P.O. Box 163, Beaconsfield, NSW 2014)

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

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.
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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

SOLENOIDS
200 MA 24 volt, ’/sm push movement. 

$2 50 P+P 80c

NIFE CELLS
1 2 volt fully charged. 4m x 3m x 1 in 4 

AH
___________ $1.50 each P&P 80c

POSTAGE KEY:
A: NSW
B: Vic. Qld, SA
C: NT. Tas
D: WA

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

P.M.G. TYPE TELEPHONES
Standard desk type wrth magneto bell
calling device Range 30 miles Uses
standard batteries at each phone Any 
number can be connected together on 
sin9'e line $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 $1 5 
Or complete station with Headphones.
Mic $110

EX ABC 
MAGNETIC RECORDING 

TAPES y<" 
PROFESSIONAL QUALITY

5 x 600 $1.50
7 x 1200 $2.75
P + P $1 30
IOV 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. 1KHz 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. $115 50.
Post A$2 25, B$4 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 11.8 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 1 1. 8. 5 6. 4. 2.9. MOUNTED IN 

METAL HOUSING — $65
POST A $1 85. B S3 25. C S4 10

PRISMS
4 SQUARE FACED RIGHT ANGLE 
PRISMS TOP QUALITY EX AIR FORCE 

$65; OR LENS & PRISM FOR $120 
POST A $1 75. B $3 00. C $3 60

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 . diam gunmetal rotating circle Ad
justable elevation and depression Has 
top grade V diam object lens FL 10 
with cross hairs, eyepiece. right angle ‘ 
prism height 10 — weight 3 .kgs 
With leather carrying case Original cost 
S300
Our Special only $27.50
P&P A $2 25 B S4 00 C $6 00

BRAND
6SN7 
5U4 
EF50

VALVES
NEW

$1 95 
$1.95 
$1.50

SPECIAL $49 50
Post $1.30

2x2

6x4
VR65

$1 50

6BM8 
6GV8 
6AK5 
1H6 
832 
80c

$1.95 
$1.95 
$1 95 
$1.50
$5.00

$1.95
$1.50

STC HIGH IMPEDANCE 
HEADPHONES

3400 ohms, brand new only $4 95 pair
P&P, A $1 65, B $2 75, C $3 10

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

1 6m 
10m 
2lb

45 x 40 
Length 
Height 
Weight 
$49 50

SPY TELESCOPES 
8x17 mag size of a rifle cartridge ex
tends to 8 Only $7 95 each, post 60c

ZOOM SPOTTING 
SCOPES

ZOOM FOCUSING 
MICROSCOPES

Zoom focusing microscopes, 75OX 
battery and mirror illuminated $31 75 
Zoom 1200X similar to above $47 95
P&P A $1 65. B $2 75. C$3 10

30 x 30 
LENGTH 12V. HEIGHT 

10 
WEIGHT p,4 lb

$32.50

High grade coated lenses 
Ideal for pistol and rifle ranges 
or general viewing Zooms in 
from very low to high powers 
Complete with tripods 
POST A $175. B $3 00.

C $3 60

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

TELESCOPES
25 x 30 $13 50
P&P A $1 30

EX-ARMY 
TWO-WAY 
FM RADIOS

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
S3.10

SMALL CLIP ON 
POCKET TELESCOPE

15.X $7.00 P + P 80c

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
PMG 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

CONDENSER LENS
diam 4';” FL 75c. 2'.' diam 2' 

FL S1 50 each or $2 50 per pair 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. 8 $3 50. C $4 60

1 2 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

Liquid filled 
compass

With magnified, lens sight and degree 
reader
Only $7 95 each Post S1 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

MAGNESIUM DRY CELL 
BATTERIES

Suits PRC 25 and dozens of other uses
15 volts long life only $1.50 ea.
P+P A $1 35. 8 $2 75. C $3 60

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. B $2 75. C 

$2 75. D $3 65
P+P A $’1 75. B $3 00. C $3 1u

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

SOWV NO COD
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Don’t let your valuable issues
go astray

ELECTRONICS 
AUSTRALIA 

BINDERS

* HOLDS 
12 ISSUES

These attractive 
binders finished 
in brown plastic 
with gold lettering 
will keep your 
back issues of 
Electronics Australia 
neat and tidy.

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
JbK ELECTROnitS

J Australia
Subscription Rates 

$18.00 per year 
within Australia.
$A21.00 per year 
elsewhere.

Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher 
For publisher subscriptions post this coupon with your remittance to Electronics Australia Subscription 
Dept John Fairfax & Sons Ltd, GPO Box 506 Sydney 2001 Subscription will start with first available 
issue

I ------------------------------------------------------------------------------------------------------------------------------------ ]

Name............................................................................................................................................. |

Address...................................................... ...............................................................................

Postcode................................... Enclosed is........................for........................... years
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THE JVC SEPARATES.
Sensitive tuners, plus DC amplifiers that help eliminate sonic backlash.

If you've ever listened to a JVC music system * 
with a separate tuner and amplifier, and 
thought, “One of these days .."

Well that day is here. The new JA-S44 DC 
integrated stereo amplifier, with its exclusive 
built-in SEA graphic equalizer and dual oower 
meters, provides clean, uncannily- 
accurate music reproduction, with 
all the power you're ever likely 
to need ’

Our “Tn-DC" design in 
the JVC JA-S55 and JA-S77 
further eliminates distortion
causing capacitors within the 
DC phono equalizer. DC tone 
control and DC power 
amplifier sections, providing frequency response from 5Hz 
to 100kHz ( + 0. —1 OdB). And they have dual power 
supplies—not one for each channel, as in conventional 
designs- but one for the Class A-operated preamp tone con
trol section, and a second which performs even heavier duty 
for the Class B-operated DC power 
amplifier section. This unique de
sign practically eliminates both 
inter- and intra-channel crosstalk 
and distortion, or what we call 
“sonic backlash." The results: 
increased tonal definition and 
brilliance, especially with high- 
level transient signals.

The new JVC JT-V22 AM/FM , „ „ „ „
stereo tuner is a standout in its toPja-S22 BottomjA-sss TopJT-V77

class. With an FM front end that uses an FET RF 
amplifier, combined with a 3-gang tuning capacitor, the 
JT-V22 brings in the most timid FM stations and makes 
them sound as though they're just around the corner. 

Or. if you're in an area where 
FM stations are a hairline away 
from each other on the dial, it 
delivers clear, interference- 
free reception. Then, to help 
you make sure you're on tar

get, it has both signal strength and 
center-channel tuning meters. 

Probably the most significant 
advance in recent FM tuner 
technology is JVC's Phase Track
ing Loop circuitry in our new top 

model—JT-V77. This advanced circuit provides high 
signal-to-noise ratio as well as excellent interference rejec
tion and freedom from multipath effects and adjacent chan
nel interference. It’s still another example of JVC's innovative 
engineering. But sounds speak louder than words. See and 

hear these magnificently-designed 
separates at your JVC dealer soon.

For details on all 
JVC Hi-Fi Equipment, 
write to JVC Advisory Service, 
P.O. Box 307. North Ryde. 
New South Wales 2113.

For pure Hi-Fi 
entertainment!



Make the right connection: Add a 
National VHS video recorder to your 
TV set and you’ll control the 
programming, this week and every 
week. You can watch what you want, 
when you want. And so avoid annoying 
clashes of those big sports events.

With a National VHS you get five 
times more value out of your TV and it 
works beautifully with any good quality 
set - especially a National. You can 
(1) record one programme as you watch 
another or (2) record TV shows when 
3 au’re away from home or (3) play 
pre-recorded tapes of your own making 
or from the growing number of lending 
services or (4) record 3 continuous 
hours on one tape as you watch or 
(5) with the addition of one of the new 

National video colour cameras, you can 
make your own ‘movies’ and replay 
them instantly.

See the National VHS at 
leading electrical and department 
stores or write for our comprehensive 
brochure:

Customer Advisory Service, 
National Panasonic Showroom, 
Cnr. Market & Clarence Streets, 
Sydney 2000. Telephone (02) 293218. 
The recording of television programmes is permissible only where 
copyright or other rights of third parties are not infringed. This 
brochure should not be Uken as authorising the recording of 
copyright material.

U National
There s so much more to National.

C1570


	THE FINEST NAME IN HOME STEREO NOW BECOMES THE FINEST NAME IN CAR STEREO

	Australia’s largest selling electronics & hi-fi magazine


	PHILIPS

	ELECTRONIC COMPONENTS CATALOGUE

	Service

	Accountability still not airborne . . .

	Computer-controlled seat


	Desktop computers from Matsushita

	AWA-Ford link for DISCON bid

	Viewdata demo in Moscow

	AWA wins ICAO Doppler VOR contract


	BWD

	Fixed head VTR



	Honeywell

	MICRO SWITCH

	STOP!

	AND HAVE A

	BO-PEEP

	A CASE FOR SOMETHING BETTER!

	rir— ADAPTIVE

	f|f— ADAPTIVE





	Albert Einstein: a centenary tribute

	by GREG SWAIN

	BUILD YOUR OWN CLOCK


	DIRECT IMPORT . /

	ONLY $5.90

	ONLY $6.50

	ONLY $6.50

	ONLY $4.50

	T 4940 S lie50

	$13*50 STACKABLE


	ONLY $4.75

	HEAT AT!

	YOUR 1

	FINGERTIPS



	REAR WINDSCREEN WIPER KIT

	VISITING THE EAST?


	DICK SMITH ELECTRONICS »

	FORUM — Continued



	ONEWAY OR ANOTHER.

	J Hi Fi Topics

	The new QLM MklU series

	The new ZLM Aliptic cartridges for zero record wear

	LMF-1

	LMF-2

	THERE’S MORE TO AGFA FERRO COLOR THAN MEETS THE EARS.

	COLOR CODE

	™ Technics

	MODEL TPA 70

	TRADE AND DISTRIBUTOR ENQUIRIES WELCOME

	I RADIO

	I PARTS

	4 GROUP

	AUDIO TALK



	rAM/FM kstereof uner/Clock

	NOW ONLY $129“

	Graphic Equaliser

	SPECIAL INTRODUCTORY PRICE



	$9950

	TIMBER DRESS SLEEVE

	BRISBANE

	ADELAIDE

	Estimated cost

	$50

	PARTS LIST


	RC radio pty ltd

	651 FOREST RD BEXLEY

	NSW 2207 587 3491 ,




	sanuia

	the long term reliable

	N501 Multimeter The executive choicel

	U-60D UNIVERSAL MULTITESTER

	PDM500C

	INSULATION TESTER

	BX-505 MULTITESTER





	CHESS CHALLENGER-1D

	Wins

	AMERICAN MICROCOMPUTER TOURNAMENT

	CHESS CHALLENGER-10

	$41.69 INCLUDING TAX

	FLUKE 8020A

	RAPAR MODEL 200H

	A NEW PLAYMASTER AMPLIFIER — continued



	TANDY

	Feature Packed! Our Best AM/SSB Mobile

	Tandy's AM/SSB Base Goes Mobile, Too!

	“Disappearing” No-Hole Trunk Mount

	Trunk Mount IH	Antenna

	SAVE

	*50 ’

	PL-259 Plug

	Underdash Mount

	CB Floor Mount

	by LEO SIMPSON

	EQUALISER PARTS LIST

	CHASSIS & HARDWARE

	SLIDER PCB

	MAIN PCB

	POWER SUPPLY PCB



	$95

	T i			

	you asked for it — here it is!

	Look no further for your D.C. power requirements. The new E.T.I. 142 power supply kit set will cater for most needs.

	E.T.I. 650 STAC TIMER KITSET — $113.50 (incl. tax)



	YOU NAME IT — WE'VE PROBABLY GOT IT!

	ONLY “RECOGNISED BRANDS” STOCKED TOP QUALITY & LOW PRICES


	Can you afford not to know about microprocessors?

	MICROPROCESSORS

	plus 60c pack & post.

	TAPE




	ßUlLD A PROJECT

	Tagstrips, circuit boards and breadboards etc ...

	Breadboards & IC boards

	Phone (02)624 8849 (8am till 3pm) P.O. Box 106, Baulkham Hills, N.S.W. 2153


	DEFI AGENCY

	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.


	H. ROWE & CO. PTY. LTD.

	□ The Serviceman

	□H	ZJ




	Now.Two 3-way 40 watt speakers with nine tonal choices

	Save about S50 per hour while you assemble them

	THE SERVICEMAN

	THE ULTIMATE PROGRAMMABLE VIDEO COMPUTER SYSTEM BY ATARI

	ORDER FORM: Please Print	■

	nT

	S100/6800 CHASSIS

	UV EPROM ERASERS

	DISC DRIVES

	S.M. ELECTRONICS

	PRICE	 $7,700


	DREAM 6800 GLOSSARY

	DREAM 6800 GLOSSARY ...

	SPECIALS



	A training system from

	Signetics: Instructor 50

	WE HAVE COMPLETE UNITS READY TO OPERATE

	E&M ELECTRONICS PTY LTD


	Microcomputer News & Products

	State-of-the-art development system

	Pennywise Peripherals 19 Suemar Street, Mulgrave, VIC 3170 (03) 546 0308


	Microcomputer News & Products

	2650 enthusiasts

	131,072-bit ROM!

	RADIO DESPATCH SERVICE

	THE SPECIALIST STORE

	LEDs have memory




	Dave Marett tapes Australia s top music on AMPEX j ... naturally."

	If it’s worth taping, it’s worth Ampex.



	TWO HEADS ARE BETTER THAN ONE

	PHILIPS

	Club to hold film day

	Sord president in Australia

	A-D converter chip

	CRT-01 VIDEO INTERFACE

	6800 MULTIPROCESSOR MODULE


	COMPUTER COMPONENTS

	WIRE WRAP

	$29.50

	33 SUNHILL ROAD. MT. WAVERLEY 3149

	Phone (03) 277 0622



	Classical Recordings

	CASHMORE ENTERPRISES

	356 Liverpool Rd, Ashfield, NSW 2131. Tel (02) 798 6782, 798 5647. Telex: 27732. Brochures, Price list on request.



	Side

	$18.50 PER KIT

	IARU NEWS





	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!

	52MHz DX

	AMATEUR LICENCES

	FIJIAN NEWS



	“U.

	IONOSPHERIC PREDICTIONS FOR MAY

	COLOR TUBES INTERNATIONAL

	AIRCRAFT

	RECEIVER

	$199

	ICOM IC-701 HF transceiver

	E




	ICOM

	ICOM

	I VICOM

	AMATEUR RADIO DIVISION


	NEW REGULATIONS ARE NOW IN FORCE

	D.S.E. CONTEST CARTOON



	WESUPPLYTHE DICKSMITH PRODUCTS ADVERTISED IN THIS MABAZINE-MTA

	signetics



	microprocessor

	The Instructor 50«

	We can help you understand microprocessors.


	PHILIPS


	New Products

	Pocket-sized viewer for PCB holes

	Atari CX2600 video

	computer ...

	ELECTRONICS CENTRE

	New Products

	Infra-red detector

	Trade shows



	READ ALL ABOUT IT

	NEW ARRL H’BOOK

	DICK SMITH ELECTRONICS ‘

	Technibook Series F^T

	STEWART ELECTRONICS


	ELECTRONICS

	ZOOM SPOTTING SCOPES


	Deitch Bros.

	70 OXFORD STREET, SYDNEY 2010

	Sensitive tuners, plus DC amplifiers that help eliminate sonic backlash.

	For pure Hi-Fi entertainment!




	U National





