


THE LOGICAL 
CHOICE

POWER

DOLBY SYSTEM

SONYS NEW TC-K7n
REDUCING WOW& FLUTTER TO LESS THAN 0'045%

Introducing the King of Sony’s new K series cassette decks. The 
outstanding TC-K7II with Sony’s most advanced electronic and 
mechanical engineering.

This is a deck that not only has specifications that are superior to 
many open reel decks but features easy to operate, gentle touch, logic 
controls in all tape transport modes. There is no need to push the stop 
bar when changing modes and should the wrong mode be selected 
accidentally, no damage can occurto yourtapes oryour deck. All modes 
including “record mute” can be activated from the optional remote 
control unit (RM 30).

How do Sony achieve that incredibly low wow and flutter figure 
(0.045% WRMS). Firstly by using a two motor system, each designed to 
do a specific job. One motor is for reel drive and Sony’s New Tri-Duty 
Motor handles the capstan drive. The Tri-Duty Motor is a superb piece of 
engineering and with its servo system,speed variations caused by either 
line voltage fluctuations or tape load are virtually eliminated.

TheTC-K7 II features a “Double’’ integrated, recording and play 
back level indication system. Dual, high quality VU meters are 
augmented by three instant reacting LED peak level indicators, set at 
“O’ and at +4 and +8dB, so that the oversaturation of recording 
circuits can be prevented.

Naturally the TC-K7II has Dolby but it also has an MPX filter defeat 
(Filter off) mode, a record mute facility and a three position memory 
rewind and replay facility. The tape select system has three step bias and 
three step equalisation selectors, giving nine possible positions, for 
optimum performance from a wide variety of tapes.

At the heart of this deck there’s Sony’s Ferrite and Ferrite head, hard 
and highly polished, like black diamond, to give years of head life.

The combination of Sony engineering and research with logic 
controls and Sony’s new Tri Duty Motor produces a cassette deck that 
must be the choice of discerning Hi-Fi enthusiasts: A sound logical choice.
CHECK THESE EXCEPTIONAL SPECIFICATIONS
Frequency Response

S/N Ratio
Wow and Flutter 
Harmonic Distortion

20 Hz—18,000 Hz(FeCr)
20 Hz —17,000 Hz(CrO2)
60 dB (FeCr, Dolby off, peak) 
0.045% WRMS
1.3%

SONY
Research makes the difference.

GAC S 9655
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How to get the soood of a whole new hi-fi system for around $35
Are you sure of the quality of your loudspeakers? Most people 
can’t afford top quality speakers at first. So they upgrade the 
speakers later. If you’re at that stage, you will know you’re not 
going to do it for less than $200-$300 — not meaningfully.
We offer an alternative.
The Elcoma kit below gives you two Philips dome tweeters, 
cross-over capacitors and complete instructions to extend the 
frequency response of your existing speakers to 20kHz and 
beyond. (For non-technical readers, that is well beyond the 
range of normal human hearing).
And they do it with excellent transient response and low 
distortion. (That means the highs are crisp and clear 
without grating).
The dome construction disperses the high sounds 
naturally all round the room — not in a narrow 
beam like a flashlight. (Ordinary tweeters 
can do that).
You can work this miracle on your 
stereo system in about ten 
minutes. For around $35. 
Why not try it before you 
write a cheque for 
$300?

PHILIPS ELECTRONIC 
COMPONENTS 
AND MATERIALS
Sydney 427 0888 • Melbourne 699 0300 
• Brisbane 44 2471 • Adelaide 223 4022 • Perth 277 4199

Electronic 
Components 
and Materials PHILIPS

BA.ELZ
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Power from positive thinking?
During my trip to the USA a few months ago I was very interested to learn more 

about the research being done there into various aspects of solar energy, a lot of it 
by private companies.

At Lockheed Missiles and Space Company in Sunnyvale, California, for example, 
I learned more of the research which that company is doing into ocean-thermaf- 
energy conversion or "OTEC" plants, which utilise the solar heat energy absorbed 
by the oceans. Lockheed has done a lot of work on OTEC development, and is 
currently negotiating to set up a pilot 50kW OTEC plant in Hawaii.

Similarly at one of the Motorola Semiconductor plants in Phoenix, Arizona I 
learned of the work being done there on concentrator-type silicon photovoltaic 
cells, which convert sunlight directly into electrical energy at high efficiency. I was 
so impressed with the results they have achieved that I arranged for us to get a 
story on it, which you'll find starting on page 16 of this issue.

The same firm is also concentrating on the development of silicon ribbon 
technology, which is expected to produce the next major cost breakthrough in 
silicon solar cells. They have developed a fabrication technique involving the in­
itial growth of polycrystalline silicon ribbon, which is then zone-melted by a high 
power laser into single crystal form.

It seems to me significant that much of this work is being done by private com­
panies. To be sure, a great deal of the funding for the initial research comes from 
the US Government in the form of research grants and feasibility study contracts. 
But the fact is that the firms themselves are keen to tackle the problems, because 
they know just how valuable the solutions are going to be to all concerned. And 
the US Government obviously believes that this motivation makes the private 
companies an efficient medium for turning research dollars into tangible results.

Of course the Americans also have the advantage of a government which has 
begun to think positively and constructively about energy resources and the 
future. In contrast with our own, which appears to me to have decided that 
because some of the problems may take either a few years to solve or a few years 
to reach crisis level, they'll not worry too much about them until then.

Quite apart from its serious long-term implications for Australia, this official 
apathy is discouraging our energy researchers and forcing them to go overseas.

I note, for example, that we are now losing Professor John Bockris of Flinders 
University — one of the acknowledged authorities on solar energy and the 
hydrogen economy. He is leaving to work in the USA, frustrated after years of try­
ing to prod our indifferent authorities into action.

No one would claim that Australia could or should spend as much money as the 
USA on solar energy development. But we are rich in human and other natural 
resources, and with a positive approach instead of apathy I believe we could still 
achieve quite a lot.

— Jamieson Rowe
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News Highlights

Australian-developed 
5kW wind generator

A new wind-powered generator, 
nearing final testing in South Australia, 
has already created world-wide in­
terest.

The generator produces 5 kilowatts, 
enough power to run an average sub­
urban home. It has been designed and 
developed by the Dunlite Division of 
Philips Industries Holdings Ltd at Hind­
marsh, South Australia.

Dunlite has, for a number of years, 
exported smaller windpowered 
generators to more than 30 countries. 
By far the largest export market is the 
United States, and Dunlite is confident 
that growing American interest in wind 
energy will result in increased sales of 
the new model.

"We have two representatives in the 
United States at present and they have 
reported tremendous interest in he 
new machine," Mr Jack Costi, Dunlite's 
Development Manager, said recently.

"Dunlite is well known in the United 
States. Late last year 'The Australian' 
reported that one of our wind-driven 
generators is the star of the United 
States' wind energy research station at 

Rocky Flats, Colorado.
"'The Australian' quoted the US pro­

ject manager, Mr Terry Healy, as saying 
the Dunlite generator 'is the best in the 
world' ".

Mr Costi said that China already had 
requested that the new model should 
go on display at an International Trade 
Fair in Peking during August. Last year, 
China bought three Dunlite 2kW 
models for its wind energy research 
program.

Gothenborg University in Sweden, 
which also has a Dunlite 2kW model, 
wants to buy the 5kW version as soon as 
it goes into production

Because Australia has no wind tunnel 
large enough to test the "windmill" 
section of the new machine, Dunlite 
engineers have been carrying out tests 
at Edinburgh RAAF Base in South 
Australia. The propellers, which are six 
metres in diameter, are mounted on a 
tall tower fixed to a truck. The truck is 
driven at speeds up to 100 kilometres 
an hour to produce different, but con­
trolled, "wind" speeds.

According to the United States pro-

Prototype 5kW wind-powered 
generator undergoing tests at Edin­
burgh RAAF Base, South Australia.

ject manager, Mr Healy ''The 
Australians are years ahead of us in 
wind technology". The United States 
market for wind-powered energy is es­
timated at $1000 million a year.

Signetics on the
When Philips took over control of 

Signetics Corporation from Corning 
Glass Works in early 1975, the semicon­
ductor maker's sales had reportedly 
fallen to about $100 million. Clearly the 
company was in trouble. The bottom 
had fallen out of its 54/74 bipolar stan­
dard logic market — the company's 
bread-and-butter product line — and 
its proprietory non-industry-standard 
2650 microprocessor had not made 
much headway against the 8080 and 
6800 microcomputer families.

To make matters even worse, 
Signetics had not penetrated the 
potentially huge market in 4,096-bit 
dynamic random-access memories.
4 ELECTRONICS Australia, August,

comeback trail
Indeed, its best showing was in the 
much smaller cache and bipolar buffer 
memories, a market dominated by 
Fairchild Semiconductor.

Three years later, the picture has 
changed dramatically. Under the sym­
pathetic eye of the giant Philips 
Gloeilampen-fabrieken of the 
Netherlands, and with major capital in­
fusion for new technology, Signetics 
ended 1977 with over $170 million in 
sales, or 35% over 1976. And Jack 
Halter, Executive Vice President and 
Director of Marketing, looks for the 
company to reach the $200 million level 
by the end of this year.

The company recently revealed a
1978

memory development program for 
the next two years that is unsurpassed 
by any in the industry On the list are 
64k dynamic random-access memories, 
32k and 64k erasable programmable 
read-only memories, 128k and 256k 
ROMs, 8k and 16k static RAMs, and 8k 
and 14k electrically alterable metal- 
nitride-oxide-semiconductor ROMs.

In the near term are the industry­
standard 2114-type 4k statics, the 4116- 
type 16k dynamics, 32k and 64k ROMs, 
and 16k and 32k erasable PROMs, many 
already in the sampling stage.

In computer and related products,
Signetics is now supplying, in addition
to its own 2650-based central processor
unit and peripheral parts, the 8080
family, including central processing un­
its and 8080 peripherals.



Dick Smith 
sponsors satellite

Linear IC for 
automatic focussing

Scientists at Honeywell Incorporated, 
Minneapolis, USA, have developed 
what is claimed to be a fully practical 
automatic focussing system for camera 
lenses.

The new "autofocus" module, called 
Visitronic, uses an optical system to 
produce two images, together with a 
large integrated circuit to automatically 
sense a proper image match. The IC, 
which measures 2.5 x 6.35mm, has a 
light-sensitive detector array at either 
end.

One image is fixed; that is, it is 
received by one of the photosensor 
arrays by way of a fixed mirror and a set 
bf lenses. A pivoting mirror reflects the 
other image through the optics onto 
the second photodetector array.

This second mirror scans the scene at 
which the camera is aimed, causing the 
triangulation point to vary from near 
distance to infinity, or vice versa. The IC 
then establishes at which point in the 
scan the two images are matched, and 
drives a control device to automatically 
focus the camera lens.

ATDA proposal on 
national satellite

The Australian Telecommunications 
Development Association has propos­
ed that any development of a national 
communications satellite should be 
done on a team basis with the telecom­
munications industry working in unison 
with OTC and Telecom Australia.

The proposal comes in a supplemen­
tary submission made by the ATDA to 
the Task Force inquiring into a national 
communications satellite.

The Chairman of the ATDA, Mr A.T. 
Deegan says in the submission that it 
was his association's view that should 
the government decide to proceed 
with the project it should look to 
achieve:

L* maximum contribution within

Dick Smith Electronics has sponsored 
a complete solar panel, valued at 
$US2000, for the first AMSAT Phase III 
amateur satellite, The satellite is due for 
launch in December 1979.

AMSAT Phase III is a revolutionary 
new series of amateur communications 
satellites designed for long life opera­
tion over transcontinental distances for 
many hours at a time. Specialised track­
ing equipment will not be required to 
use AMSAT.

The AMSATs will all be funded by 
voluntary organisations. Dick felt that a 
large donation for the first satellite was 
a logical extension of his company's 
commitment to serve amateur radio 
and the short-wave listener in a prac­
tical manner.

Australia, consistent with our 
capabilities and potential; and

• maximum transfer of skills and 
. technologies to Australians so that 

we can cater for future 
developments in communication.

The submission continues: "The In­
dustry's strength and hence its ability to 
contribute lies primarily in the 
development and manufacture of 
telecommunications equipment.

"What we are proposing aims at mak­
ing optimum use of Australia's skills in 
both government and industry, the 
building up of these skills as required 
and in the process developing our own 
scientists and engineers for the future."

The submission concluded with the 
warning that if there was little or no 
local involvement in the development 
of a satellite system, employment levels 
in the telecommunications manufac­
turing industry would undoubtedly 
drop.

High-speed cutter

1.8km-A-MINUTE — Liquid coolant 
and metal chips erupt from an 
aluminium block being machined by a 
new high speed process at Lockheed 
Missiles & Space Co. The high-speed 
cutting tool zips through metal at ap­
proximately 1800 metres per minute, 
and enables the machine to turn out 
parts 3% times faster than conventional 
equipment. The process leaves a clean 
and highly polished cut which 
eliminates the need for additional 
deburring and finishing operations.

Giant solar 
collector

This giant solar collector is one of 
several commercially-made collectors 
being evaluated at the solar test facility 
of the Lockheed Palo Alto Laboratories. 
The Lockheed solar facility is in­
strumented to National Bureau of Stan­
dards (NBS) specifications and can 
simultaneously test 10 different collec­
tors and associated systems. Data 
gathered at the facility provides perfor­
mance profiles of components and 
systems.

The collector in the foreground is a 
concentrating type made by the Hexcel 
Company of Dublin, California. Shown 
with the collector are Ron Dammann 
and Ed Lucero, operations technicians 
at the Lockheed solar test facility.

Big sales predicted 
for solar equipment

Sales for solar-powered home 
heating systems will increase by 44 per 
cent annually through 1990 to $1.7 
billion according to Predicasts Inc, a 
Cleveland-based business information 
and market research firm.

The majority of growth, says 
Predicasts, will take place after 1983 
when price reductions in solar equip­
ment will be made possible by produc­
tion economies of scale. At the same 
time, significant price rises are 
predicted for traditional energy 
sources.

By 1990, it is expected that over 3 
million solar heaters will be in use in 
3.5% of American houses. Heat pumps 
are also expected to achieve rapid 
growth because of their energy ef­
ficiency, dual heating and cooling func­
tions, and suitability as a back-up. 
systems to solar heating.

Predicast's surveys indicate that
energy cost savings will be the primary
impetus behind consumer demand.
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NEWS HIGHLIGHTS Dick Smith
now at Chullora

Business Briefs:
$280,000 Navy contract to Strato Communications

Strato Communications Pty Ltd, 25 Wentworth St, Parramatta 2150, has recently 
been awarded a $280,000 contract to supply hand-held VHF transceivers to the 
Australian Navy. Strato Communications was incorporated in 1962, and sells a wide 
range of VHF and UHF equipment and special surveillance devices.

New subsidiary company for Trio-Kenwood
Trio-Kenwood (Australia) Pty Ltd has announced the recent establishment of a 

subsidiary company, Trio-Kenwood Communications Division (TKC). The new 
company has been established with the aim of promoting and distributing the 
range of amateur communications equipment manufactured by the parent com­
pany, Trio Kenwood Corporation of Japan. TKC has its own premises, including 
warehouse, showroom, offices, service department and spare parts store at 31 
Whiting St, Artarmon, NSW 2064.

October trade tour to Japan, Korea and Taiwan
In conjunction with Astrid International Tours, Sydney, Mr Steve Colman of 

Pace International Pty Ltd is organising a trade fair tour to three important elec­
tronics shows in Japan, Korea and Taiwan. During the trip, tour members will be 
able to visit the following exhibitions and trade fairs: Japan Electronics Show; 
Japan Measuring Instruments Exhibition; Japan Analytical Instruments Show; 
JETRO Exhibition at Tokyo Trade Centre; Korea Electronics Show; Korean Autumn 
Fair 1978; KOTRA Permanent Exhibition; Taiwan Electronics Trade Fair; Taiwan 
Toys and Gifts Show; and CETDC Exhibition in Taipei. The tour will take place 5th- 
20th October, 1978. For further information contact Steve Coleman, PO Box 33, 
Killara, NSW 2071.

Export drive for
Aust, medical computer

South East Asia has recently viewed 
the first totally Australian-made com­
puting system ever to be shown 
overseas.

The system (both hardware and 
software are by Melbourne-based com­
panies) has been designed for doctors 
and hospitals and was demonstrated in 
Singapore at the Royal Australian 
College of Opthalmologists 10th An­
nual Scientific Congress at the Hilton 
Hotel, April 30 — May 5.

From there it was flown to Kuala 
Lumpur to take part in the 51st Scien­
tific Meeting of the Royal Australasian 
College of Surgeons from May 7 to May 
12 at the Hyatt hotel.

Three Australian companies are 
behind the venture. Leading the team 
are Kim Luff, a director of SLE Medical 
Pty Ltd, who developed the software, 
and Bob Garde, software applications 
manager of Spectra Systems, a com­
puter marketing company. For their 
demonstrations they used a Computex 
Spectrum-11, a microprocessor-based 
machine, designed and manufactured 
by D. D. Webster Electronics Pty Ltd.

Mr Luff's company spent nine 
months developing the software in
6 ELECTRONICS Australia, August,

close association with a group of 
medical practitioners.

Spectra Systems has been selling its 
small computer since it was launched 
last July. It is based on the DEC LSI-11 
processor and is available with 1 or 2 
nigh performance floppy disc drives 
and 32k or 64k bytes of MOS memory.

The complete medical package 
(which includes hardware, software, in­
stallation, 12 months warranty and 
operator training) ranges from a basic 
and highly competitive $20,000 to $40,- 
000 for more sophisticated versions.

Mr Luff said that the system had been 
tailor-made to suit three areas of the 
medical profession: specialists, general 
practice, and clinics and hospitals.

It includes comprehensive systems 
such as diary files or patient booking 
systems, debtor and general ledger, 
and patient file record systems, and is 
designed to improve efficiency.

1978

Dick Smith has moved from his 
Bankstown (NSW) store 2km down the 
Hume Highway to Chullora.

"This move has been necessitated by 
the tremendous growth in business at 
the Bankstown store since it opened in 
1974", said Dick. "The building was vir­
tually bursting at the seams. We 
couldn't get more space there, so we 
had no alternative but to take larger 
premises".

The new Chullora store at 147 Hume 
Highway has 223 square metres of 
showroom space compared with 65 
square metres at Bankstown. A full 
range of electronic components, kits, 
amateur radio and CB equipment, hifi, 
books and tools is stocked there.

Refuse may 
provide energy

Further ideas abound for saving 
energy, both on the domestic and the 
industrial fronts. One is the refuse reac­
tor, to provide fuel from domestic or 
industrial waste. Such refuse can be 
easily broken down by a distillation 
process called pyrolysis to provide 
quantities of methane gas.

The refuse is heated to high 
temperature in the absence of oxygen 
until the rubbish breaks down into its 
valuable separate elements. Methane 
gas is given off and this can be fed to 
the local gas supply and also tapped to 
provide heat to continue the distillation 
process itself.

Oil is also distilled as a vapour and 
can be collected in retorts wnere it li­
quefies. And left behind are a solid 
organic matter, char, which can also be 
compressed into a useful fuel, and 
metals.

The pyrolysis reactor has been 
developed to a commercial stage by 
Foster Wheeler, England, which 
specialises in boilers and refuse treat­
ment equipment. This company is now 
offering a wide range of different reac­
tor designs for sale, able to treat 
anything from three to ten tons of 
refuse per hour.



® N.L.S. LEADS AGAIN? •
True R.M.S. D.M.M.s

Features: 3'/z digits, 0.5; accuracy, 3 
digits plus 100% over-range, portable, 
batt operated, large LCD display, auto 
polarity, decimal and overload indica­
tion, no zero adjustment, no full scale 
OHMs adjustment, up to 15 hours 
operation on AA-size alkaline batteries. 
Ranges: D.C. Volts, D.C. M.A., OHMS, 
True R.M.S. V.A.C. and A.C. M.A.
Options: Re-chargeable nico batts and 
charger, E.H.T. probe, Handle/Tilt 
stand, panel-mount flange.
PRICE $189.00*

Dual Trace Miniscope

Features: Dual trace-2-channel; 
separate, chopped, or alternate modes, 
15 mhz bandwidth, ext. and int. trigger, 
time base — 0.1 U/SEC to 0.5 sec/div- 
21 settings completely portable batt or 
line operation, auto or line sync modes, 
less than 15 watts power consumption, 
.01 to 50 volts/div-12 settings, weighs 
only 3lbs with batts.
Size: 2.9” high, 6.4" wide, 8.0” deep. 
Options: Carry case, x10 probe.
Note: Single trace scope also available 
with same specs.
Price: Single trace $325.00* Dual trace 
$449.00* _________

R.M. series D.P.M.

Features: Mos/LSI construction, fits 
DIN or NEMA cutouts, large 0.6” LCD 
or 0.5" LED DISPLAY, No zero adjust­
ment, plug-in range change capability, 
programmable decimal point, o/load 
indication, auto polarity, i/p voltage 
protection, mating edge connection or 
terminal block.
Ranges: 0.2V, 2V, 20V, 200V or 1000V. 
Available in D.C. reading A.C. powered 
or A.C. reading D.C. or A.C. powered. 
Size: 1.645” high, 4.072" deep, 3.580” 
wide.
Price: From $47.00*

For further information, contact Non-Linear Systems, 61 Lothian Street, North Melbourne, Vic. 3051. Phone 329 9951
or your closest distributor.

Radio Parts Group, Pty Ltd 
562 Spencer Street, 
West Melbourne 3003.
Ph. 329 7888.

Radio Despatch Service,
869 George Street,
Sydney, 
New South Wales 2000. 
Ph. 211 0191.

L. E. Boughen & Co.,
Cnr. Milton & Baroona Roads, 
Milton, 
Queensland 4064.
Ph. 36 1277.

Protronics Pty Ltd, 
174-180 Wright Street, 
Adelaide, 
South Australia 5000. 
Ph. 212 3111.

* Plus 15 per cent sales tax If applicable.

Two outstanding oscilloscopes

BWD845 OSCILLOSCOPE

30 MHz Field Portable AC - DC
Storage. or Battery powered.

100 MHz with

The BWD 845 dual trace 
variable 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

video line 
selector

___ ! option.
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- J 
Storing with sensitivity from f 
25mV to > 100V and a flat 1 
response to 10MHz.

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

FC1O1 W.A.
TAS.

Win

BWD540 OSCILLOSCOPE WITH
BWD701 VIDEO LINE SELECTOR

Amalgamated Wireless (A'asia) Ltd., Sydney. Ph. 888 8111
Warburton Franki (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
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Scheduled to fly In space in late 1979, NASA’s Space Shuttle 
Orbiters will be the world’s first re-usable spacecraft.
Lockheed Missiles and Space Company has developed 
a remarkable new insulating material to protect the 
Orbiters from high temperatures during re-entry into the 
Earth’s atmosphere.

Heat protection for 
the Space Shuttle

A space-age insulation, which con­
ducts heat so poorly that it can be held 
with bare hands while its interior is still 
red hot, is being manufactured by 
Lockheed Missiles and Space Company 
at its plant in Sunnyvale, California. 
Refined from common sand, the uni­
que all-silica material (known as LI-900) 
will be used as a heaLshield to protect 
space travellers of the 1980s aboard 
NASA's Space Shuttles.

Nearly 34,000 "tiles" of Lockheed LI- 
900 will be used to cover about 70 per 
cent of the surface of each spacecraft. 
They are expected to survive 
temperatures up to 1260°C for 100 

Artist’s concept of Orbiter re-entry. Nearly 34,000 silica insulation bricks will be 
used to protect underbelly and upper surfaces from 1260°C temperatures.
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flights, with only minor maintenance.
It is this feature that will make the 

Shuttle a truly reusable and economical 
space transportation system. Previously, 
all manned spacecraft used an ablative 
heat shield that was destroyed during 
re-entry into the Earth's atmosphere.

The overall economic feasibility of a 
reusable space transportation system 
thus hinges on protecting the vehicle 
from re-entry heat in a way such that it 
does not require significant refurbish­
ment between flights.

Lockheed began investigating a 
broad range of candidate Shuttle in­

sulating materials as early as 1957.
The range included zirconium com­

pounds, alumina and aluminium 
silicates. After 1961, the work concen­
trated on finding a suitable all-silica 
material. An earlier, but heavier, ver­
sion of LI-900 was successfully tested in 
1968 during the re-entry of NASA's 
Pacemaker spacecraft.

The basic raw material for LI-900 is a 
short-staple, 99.7 per cent pure 
amorphous silica fibre. Lockheed has 
more than 15 years experience with this 
material, and selected it for the Shuttle 
because of its light weight, low thermal 
conductivity, low thermal expansion, 
and high-temperature stability.

The material can withstand repeated 
heating and cooling, plus extreme 
acoustic environments (165dB at 
launch), for up to 100 Shuttle flights 
without replacement. Resistance to 
thermal shock is unmatched. The 
material can be taken from a 1260°C 
kiln and immediately immersed in cold 
water without damage. 'Surface heat 
dissipates rapidly and heat transfer 
from inside is so slow that an uncoated 
tile can be held barehanded by its 
edges after removal from the water, 
and just seconds after its removal from 
the oven.

The tile's interior at this time can still 
be glowing red hot!

Today, the coated and waterproof LI- 
900 tiles meet all the requirements im­
posed by the Space Shuttle duty cycle. 
Translated into mission terms, these 
requirements are to:
• keep temperatures of the aluminum 
airframe within structural design limits;
• remain reusable for 100 missions 
(160-hour minimum turnaround time in 
between), with no scheduled 
maintenance;
• meet special heat-resistance needs
(in addition to those met in standard as-



Barehanded Lockheed technician holds a glowing cube of LI- These remarkable photographs graphically demonstrate the 
900, just seconds after its removal from a 1260°C oven. Surface low thermal conductivity of the LI-900 material. Photos were 
temperature of cube has been cooled by immersion in water, taken from 10 to 30s after removal of cube from oven.

cent and re-entry trajectories) caused 
by on-orbit thermal cycling, the plume 
from the Shuttle's rocket engines, 
emergency Orbiter abort procedures, 
and pre-entrv heating during "once- 
around" flights near the upper at­
mosphere prior to landing;
• provide an insulated surface that 
offers good aerodynamic smoothness; 
and
• minimise absorption of rain or 
humidity (and a resultant weight in­
crease) during periods when the Shut­
tle is on the ground between missions.

Each tile on the spacecraft will be 
precisely milled to match the curvature 
of the Orbiter's surface at the exact 
point it is to be attached. (The tiles carry 
code numbers to indicate where they 
will be placed.)

This reduces overall weight of the in­
sulating system and assures 
aerodynamic smoothness, but it also 
means no two of the 34,000 tiles in a 
shipset are exactly alike. Further com­
plicating assembly, tiny gaps must be 
left between the tiles to allow air inside 
to escape in orbit, and those gaps must 
be uniform to within 0.5mm — a very 
small margin for error.

All this makes the task of fitting tiles 
together on the spacecraft's skin 
somewhat like assembling the world's 
largest three-dimensional jigsaw puzzle 
on a surface twice the size of a basket­
ball court.

To simplify milling and assembly 
chores, Lockheed has developed an 
"array" concept in which groups of 20 
or more tiles will be placed in a frame 
and locked together in their precise 
positions for final machining and at­
tachment to the Shuttle.

Lockheed's contract with Rockwell

International, the prime contractor for 
the Space Shuttle, includes options for 
five complete shipsets of tiles. (The first 
Shuttle, however, will not be insulated 
until after preliminary, non-orbital 
flight tests are completed.) These first 
five spacecraft — excluding spares — 
will require more than 165,000 in­
dividual tiles, enough to consume ap­
proximately 198 cubic metres of raw 
material and cover more than an acre 
of land.

Although the tiles will be cut into 
hundreds of unusual and complex 
shapes for special areas of the Shuttle, 
most will be either 15cm or 30cm 
square and differ only in thickness and 
the curvature of their surfaces.

All will be made from the same silica- 
based formula, but two different types 
of coatings will be applied. For the 
Shuttle's entire underside and some 
small areas on top where temperatures 
will reach 650°C to 1260°C, a black 
reaction-cured glass coating will be us­
ed. For areas in the 325°C to 650°C 
range on sides of the tail section, 
engines, fuselage, and on top of wings 
near the front edge, a white silica com­
pound coating will be applied. Shiny 
alumina oxide will also be added to 
better reflect the Sun's rays and keep 
the Shuttle cool in orbit. In addition, 
reinforced carbon-carbon will be used 
on the ultra-hot nose and leading 
edges of the wings, and Nomex felt in 
regions heated to less than 370°C on 
cargo bay doors and some upper wing 
surfaces.

Orbiter 101 — the first Shuttle vehicle 
which rolled out of Rockwell Inter­
national's Palmdale, California, plant in 
September 1976 — has been fitted with 
only a few LI-900 tiles for test purposes. 

It will not initially require a complete 
coat of the material since early flight 
tests will be conducted at low altitudes 
and will not involve a fiery atmospheric 
re-entry.

The second spacecraft (Orbiter 102) 
will require the full protection of LI- 
900, however, as it will be the first Shut­
tle vehicle tested and used on orbit in 
space. Lockheed began delivering tiles 
for Orbiter 102 in early 1977. When that 
job is completed (around mid-1978), 
the company will start producing tiles 
for the other four spacecraft (including 
Orbiter 101) and delivering any spares 
required to replace tiles damaged dur­
ing missions. These deliveries will con­
tinue into the early 1980s. ®

Lockheed technician inspects the high- 
temperature coating applied to one of 
the LI-900 insulation tiles. The tiles in 
the background show some of the 
complex shapes required for certain 
areas of the Orbiter. Each tile is milled 
to match the contour of the Orbiter, 
and no two in a 34,000 set are exactly 
alike!
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MELBOURNE VIC. 
(03) 338 1566
SYDNEY N.S.W. 
(02) 818 1 166
ADELAIDE S.A. 
(08) 212 3111

A professional iron with 
adjustable temperature 
wattage and tip size...

You specify exact temperature required without changing tip. 
Dial any intermediate temperature 200°—400°C and make 
adjustment while soldering. This will be controlled with 
unusual accuracy ± 2% of set temp. You no longer need to 
invest in a range of tips just to vary temperature.

For the technician involved in high 
reliability soldering and desoldering 
who finds different jobs call for a 
different iron specification.
With the scope TC60 240V 60W 
variable temperature iron.

You specify exact tip profile required without affecting 
temperature.
Screw on any one of 14 tip shape and weight combinations 
from 0.8 mm to 6.4 mm all iron plated for long life. No need 
to buy up to 3 irons to span this tip range.

You specify that the desired wattage range lies between 
10W-60W.
Then let actual wattage required for the job be determined by 
the iron's simple mechanical sensing and control system.
Consisting of expansion rod and micro switch in the handle.

PROTECTION 
Component protection 
is aided by earthed tip 
and barrel. Critical 
components & operator 
can then be earthed to 
common point.
COOLER FINGER 
GRIP
Cooling fins keep your 
finger tips comfortable 
handle shape aids good 
balance and feel.
TEMPERATURE KEY 

Is inserted 
into handle 40°C 
variation per quarter 
turn. Key is removable 
to discourage 
unwanted alteration 
to setting.
NEON

Indicates 
when power is being 
applied to element — 
monitors control 
system.
50V, 24V VERSIONS 

Are
available with 50W 
elements.

SOLDERING—DESOLDErilNG STATION

SAFETY STAND 
AND SPONGE

ANTI SEIZE 
CONDUCTIVE 
PASTE

I.C. DESOLDERER

Long life tips for Scope TC60 irorT
oDOUBLE FLAT SINGLE FLAT

SOLDER 
REMOVER

0 8 1.6 2.4 3.2 4.8 6.4 2.6 1.6 2.4 3Ì 4.8
mm mm mm mm mm mm mm mm mm mm mm

6.44 con­
corde

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

SCOPE TC6O
The iron you completely adjust to your job.

FOR YOUR NEAREST STOCKIST RING:
BRISBANE QLD. 
(07) 221 1933
TOWNSVILLE QLD. 
(077) 71 3448
ROCKHAMPTON QLD. 
(079) 27 3370

HOBART TAS. 
(002) 34 281 1
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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One of the most brilliant, and perhaps least known, of British 
scientists was Alan Dower Blumlein, killed tragically in a 
bomber crash during World War II. A prolific inventor, he 
gained 128 patents in 15 years and made key contributions to 
television, sound reproduction and radar...by C. L. BOLTZ

Blumlein: unsung
British genius

Setting a commemorative plaque 
into the wall of a building is traditional 
in Britain. It is a modern alternative to 
the once popular statue. Statesmen, ar­
tists, scholars and the like have been so 
recorded, but not many scientists or 
engineers have been given such treat­
ment. That the Greater London Council 
has agreed to a plaque for Alan 
Blumlein is a sign of his revived repute 
among engineers. Until recently, very 
few British people had ever heard of 
him and during his life he received no 
public honours or membership of 
societies of high prestige.

So who was ne, this unknown genius? 
First, he was British, born in London in 
June 1903. His father, a mining 
engineer, had been born in Alsace but 
became a naturalized Briton. Alan's

mother was the daughter of a Scottish 
missionary in South Africa.

Second, he was an engineer and 
prolific inventor. In 15 years he gained 
128 patents, that is, one every six weeks 
on average. Everyone in Britain sees 
evidence of at least one of his inven­
tions every day when looking at a 
television screen. Every ship's navigator 
watching his radar picture of the coast 
and ships around him is seeing 
something to which Blumlein made a 
key contribution.

He was born in Hampstead, a North- 
West suburb of London, and he attend­
ed in succession two of the small 
private schools that flourished by the 
dozen at the time in that 
neighbourhood. One of these was 
"progressive", so the boy learned very 
little and all his life was weak on spell­
ing. At 12, it has been said, he could 
hardly read but was adept at quadratic 
equations.

Desperate measures were taken and 
he was sent to a "cramming" establish­
ment to force-feed him with the basic 
knowledge needed to enter a public 
school, where he soon showed nis in­
terest in science. He matriculated, that 
is, he qualified for London University, 
and went to the City and Guilds 
College (part of the Imperial College of 
Science and Technology) on a gover­
nors' scholarship. In two years he gain­
ed a first class honours degree in elec­
trical technology. He was just 20.

The year was 1923. The word "elec­
tronics" had not been coined. 
Telephone engineering was at an ex­
citing stage, with problems of long­
distance transmission, speech quality, 
interference through cross-talk and so 
on. Radio engineering existed, with cir­
cuit devices being rapidly invented 
without much fundamental theory of 
the behaviour of waves and inductive 
and capacitative circuits at the new 

"high" frequencies involved. Broad­
casting had begun.

It is in this context that Blumlein's 
first contribution to technology must 
be seen. His professor was E. Mallett, 
specialising in telephony. Together 
they invented a new way of measuring 
the resistance of a coil at high freouen- 
cies. The first paper was so badly 
written and spelled that it was returned 
for revision. It was at last published in 
the "Journal of the Institution of Elec­
trical Engineers" in 1925, and was en­
titled "A New Method of High Fre­
quency Resistance Measurement". It 
was original enough to cause con­
siderable discussion and was awarded a 
premium by the Institution.

At the time it was written, Blumlein 
was 21 and a demonstrator at his 
college. Professor Mallett had invented 
a graphical construction to arrive at a 
way of measuring the natural frequency 
of a telephone diaphram. This same 
geometry was now applied to the 
measurement of high-frequency 
resistance.

It is reasonable to assume that 
Professor Mallet had given the problem 
to his brightest student, who then did 
the creative research with the advice 
and supervision of the professor. The 
ensuing paper was long and very ad­
vanced and showed a mastery of fun­
damental principles (which word he 
continued for some years to mis-spell 
as "principals").

His academic career was soon over. 
He joined a firm that is best known un­
der its present name, Standard 
Telephones and Cables. At that time he 
reeled off, with a collaborator, a series 
of articles on wireless theory for 
"Wireless World," which was then, and 
still is, the most popular British 
periodical on radio and television.

The substance of the articles showed 
Blumlein's strong point — he was a
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The new Sinclair" DM235
digital multimeter

: *

$150
Recommended

Exclusive Sinclair 
12 Month Guarantee

Features of the DM235
• 3/2 digit resolution
• Large, bright, wide angle LED display 

reading to ±1999
• Automatic polarity selection
• Industry standard 10Mil input impedance
• 0.5% of reading basic accuracy
• Full multimeter facilities including AC~ 

current
• Resistance measurement up to 20Mil
• Direct reading of semi-conductor forward 

voltages at 5 different currents
• Simple, unambiguous controls with 

readings always in volts, mA or kfl
• Selection of all functions from a single 

input terminal pair
• Automatic overrange indication
• Automatic decimal point placement
• Operation from disposable or 

rechargeable cells, or from AC 
adapter/charger

• Facility for battery condition test

simdair-
World leaders in fingertip electronics

Sinclair Products Distributed
in Australia by:
Consolidated Marketing Corporation Pty. Ltd
308-312 High Street, Kew, 3101
Phone: 861 5063. Telex: AA34793 TRICOR
Trade Enquiries Welcome

Six functions in 26 ranges
DC Volts ....... 1mV to 1000V
AC Volts ......... 1mV to 750V
DC Current......... 1/xA to 1A 
AC Current ......... I^A to 1A
Resistance .... into 20 Mil 
Diode test .... OJ^A to 1mA 
10Mn input impedance

Reading rate 272 per second
Temperature <0.05/eC of applicable
coefficient accuracy specification
Dimensions 10” x 5.8" x 1.6"(255 x 148 x 

40mm)
Weight Less than 1/2 lbs (640 gms)
Sockets Standard 4mm for resilient 

plugs, %" (19mm) spacing
Power Four ‘C’ or R14 size
Requirements disposable cells, or approved 

AC adaptor or Sinclair 
rechargeable cell pack

Supplied Complete with test leads and
prods, and operator’s instruction manual
Options
AC adaptor/charger units for 117V, 220V or 
240V
Rechargeable battery pack
Eveready carrying case with neck strap and 
lead stowage compartment
30kV High voltage probe

Available From:
Victoria

Radio Parts 
Audo Shack 
Ellistronics

329 7888
42 1858

602 3282

New South Wales South Australie
Standard Components 660 6066 Metropole Agencies 223 5538
Master Instruments 519 6173
Audo Shack 560 2400

Western Australie
Les Ede Trading Co. 387 4966

Tasmania
J. Walch & Son 347 511
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theory man. His genius lay in the 
creative way he used his complete un­
derstanding of fundamental principles, 
applying them to practical problems. 
He was not an innately practical man 
with apparatus and gadgets, intuitively 
arriving at a new device. He boasted 
that he had never made a radio 
receiver. Therein lay an arrogance of 
intellect that upset some of his 
colleagues at first, though it was soften­
ed by his sense of humour and 
generosity of spirit.

His first important invention shows 
his methods clearly. He needed to 
measure very small impedances (the 
equivalent in alternating circuits of 
resistances in direct-current circuits). 
The best way of measuring resistance 
was a circuit called a Wheatstone 
bridge, wherein a known resistance 
could be varied to balance the un­
known one until no current passed 
through a measuring instrument, usual­
ly a galvanometer.

With alternating current, however, 
inductance and capacitance are un­
avoidable however well we construct 
the devices, and they add or subtract 
opposition to the current. (The opposi­
tion they present is known as reac­
tance.) Moreover, they 'shift' the 
current wave in relation to the applied 
voltage wave. These effects became 
very troublesome at higher frequen­
cies, making it impossible to use an 
ordinary bridge to measure very small 
impedances accurately. So Blumlein's 
invention was a special alternating- 
current bridge. It was patented 
provisionally in 1928, when he was 25 
years old, and he continued to adapt it 
for his experiments for years. It was a 
key invention, No. 323 037 of the British 
Patent Office.

With such a bridge Blumlein could 
measure accurately the small 
capacitance, for example, between two 
telephone lines near each other. It was 
a seminal invention and after his death 
a further unpublished paper on it was 
found among his effects.

Using the bridge, he solved the 
problem he had been set — that of 
cross-talk in telephone loading coils. 
The company awarded him a bonus of 
£250 because of his accurate analysis. 
Between 1927 and 1930 some eight 
patents on telephony or telegraphy 
came from him.

By this time he had advanced himself. 
In March 1929 he joined what was then 
the Columbia Graphophone Company, 
now EMI, where he remained for the 
rest of his life. There he became one of 
a remarkable team of creative 
engineers and scientists who con­
tributed a great deal to the reputation 
and success of the company. 

Blumlein's first task was to devise a
sound-recording system that would
enable EMI to avoid having to pay
royalties to Western Electric, which
held the main patent for recording. In
recording on a disc, a cutting device

carves out a "wavy" groove in a spiral 
from periphery to centre. The 
"waviness" corresponds to the audio­
frequency electrical signals coming to 
the cutting head. The signals produce 
vibrations of an iron armature holding 
the cutting tool, but unfortunately this 
armature has a natural resonance, and 
so have many other parts of the 
mechanism. So without corrective 
devices the cutting will not correspond 
faithfully to the electrical signals; some 
are exaggerated, some reduced.

One way to overcome this difficulty 
was to make the armature heavy 
enough to damp out any resonance. 
Blumlein's technique was to apply fun­
damental electromagnetic principles 
and use suitable circuits to modify the 
resonances. This was at once successful 
and the company gave him a bonus of 
£200; they made awards to his 
collaborators, too, a fact which he 
acknowledged gracefully. EMI was 
freed of royalty payments and, as 
everyone knows, has gone on to 
become the biggest producer of discs 
in the world.

This was by no means all. From 
March 1930 to March 1933 he secured, 
sometimes with colleagues, ten patents, 
one of which was so advanced that it 
was not given due recognition until 
1958. It was Patent No. 394 325 of 
December 1931.

Its title does not at first show what the 
substance of the invention was: "Im­
provements in and relating to Sound­
transmission, Sound-recording and 
Sound-reproducing Systems." What it 
was really about was the achievement 
for a listener of three dimensional 
sense of a sound source, in other 
words, stereophony, quadraphony and 
all-round sound, though these words 
were not used at all. It covered talking 
pictures, disc-cutting and reproduc­
tion, and radio transmission. It looks as 
if Blumlein intended this to be master 
patent.

Over a quarter of a century later, in 
1958, the Audio Engineering Society 
devoted one issue of its journal to 
stereophony and said of Blumlein's pa­
tent, "It is of historic importance in the 
development of stereophony . .. When 
it is realised that many of the ideas, psy­
choacoustic, mechanical and electrical, 
set forth in this document of 1931, are 
only now gaining wide popular curren­
cy, one may reflect on the magnitude 
of the economic forces which control 
the viability of inventions."

It was true comment. By the time the 
recording industry was prepared to put 
capital into stereo the Blumlein patent 
had run out. He followed it in 1933 and 
1934 with other patents on the same 
topic. Only recently did the BBC begin 
to make experimental quadraphonic 
transmissions.

But his dynamic energy was given a
new channel. It was television, in which
EMI was very interested. In this he real­
ly changed from electrical engineer to

Blumlein's alternating-current bridge 
resembles the direct-current 
Wheatstone bridge. When the im­
pedance Z2, a standard used for 
measurement, is adjusted to balance 
the unknown impedance Z1, the 
voltage at C equals that at D and no 
current flows in the cross-arm; balance 
is detected by a null in the tone in the 
headphones. But when measuring 
small impedances, there is danger of 
serious error through stray 
capacitances between parts of the ap­
paratus and from them to earth. To 
overcome this, Li and L2 are wound on 
the same former so that they are induc­
tively coupled. This means that any 
voltage developed across Li, due to the 
current flowing in it, is cancelled by a 
voltage induced in that winding by the 
current flowing in L2, and vice versa. 
Therefore, when the bridge is balanc­
ed, points A, C and D are all at the same 
potential. There is then no voltage 
across the stray capacitances, so no 
current flows in them to cause error.

electronics engineer, making full use of 
thermionic-valve circuitry. Inventions 
leaped from his mind — 17 in 1935 
alone, including a few associated with 
television.

The television story is well known. In 
the 1930s, especially after the brilliant 
historic pioneering invention in 1933 of 
the iconoscope by Zworykin of RCA in 
the USA, EMI was stimulated to a most 
exciting period of invention. It led to 
the first real camera and the world's 
first public TV service by the BBC in 
1936. Blumlein was one of the team of 
outstanding men responsible for this.

RCA would not share its knowledge 
except at a price, so EMI raced on in­
dependently, to such good effect that 
in 1937 RCA was glad to share its know­
how freely with the company. It was 
Blumlein who went to the USA to 
negotiate (winning a prize for pistol 
shooting on the ship going over). The 
original unrefined iconoscope, which 
was the basis of a possible TV camera, 
had weaknesses. Blumlein, together 
with McGee (later professor at Imperial 
College), presented a provisional pa­
tent specification, No. 446 661, in 
August 1934, for a TV system (including 
a camera tube later called the Emitron), 
less than a year after Zworykin's paper 
of 1933. It was an achievement of fan-
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tastic speed, in a technology that now 
covers the world.

Meanwhile circuit inventions con­
tinued to flow from Blumlein's fertile 
brain. It has been suggested (by B. J. 
Benzimra in "Electronics and Power" in 
1967) that he was the first to use 
negative feedback, a technique now 
common in automation and radio sets. 
He invented a new valve voltmeter of 
very high input impedance, important 
because it did not noticeably affect the 
operation of the circuits to which it was 
connected to measure high-frequency 
voltages. Enthusiastically ne seized on 
the possiblities of new types of ther­
mionic valves for practical devices.

His enthusiasm was also evident in his 
private life. He learned to fly and gave 
nis bride-to-be their first outing in a 
two-seater aircraft. He learned to ride a 
horse and to play golf. He was well off, 
could afford six weeks' holiday a year, 
played bridge, and was an ardent 
theatre-goer.

Then came the war. His acoustic 
direction-recognition (of his 1931 
"stereophony" patent) was applied to 
detecting submarines. His old 
remarkable inductive bridge (patent of 
1928) was applied as an altimeter for 
low-flying aircraft, depending on the 

measurement of the capacitance 
between aircraft and earth.

EMI was soon caught up in the war 
effort on radar, or radiolocation as it 
was then called, in which Britain had an 
outstanding early lead. Blumlein was in 
the thick of it. With Dr F. C. Williams 
(later famous for the first practical com­
puter memory, a modified cathode-ray 
tube), he invented a way of locking on 
to a radar reflection so that a fighter 
aircraft could pursue the target like a 
guilded missile. This was not patented 
until 1943.

He continued to get patents 
throughout 1940 and 1941 and into 
1942, dealing with pulse techniques for 
radar, with oscillatory circuits, and so 
on, including variations on his old in­
ductive bridge.

One important technique in which 
he was concerned was code-named 
H2S, a subject of many schoolboy jokes. 
It was a technique whereby a radar 
beam from an aircraft was swept cir­
cularly over the ground beneath, while 
a cathode-ray tube had a time-base 
rotating in synchronism. Because of the 
different intensities of reflection, a 
"map" was generated of the terrain un­
derneath. It is now a standard techni­
que in ship navigation, using a horizon­

tal beam. The Telecommunications 
Research Establishment made ap­
paratus. So did EMI, and of course 
Blumlein was involved. It was intended 
as an aid to navigation and to precise 
bombing.

On June 7, 1942 the first equipment 
was installed in two Halifax bombers for 
test runs. Flying in one of them were 
Blumlein and two EMI colleagues. One 
engine caught fire and the aircraft 
crashed, killing everyone on board, in­
cluding Alan Dower Blumlein, who was 
not quite 39. The loss was catastrophic, 
and much intense effort was needed to 
bring H2S into service. But it was 
introduced, and shipping losses were 
reduced by nearly 90 per cent within 
three months through tne ability to find 
the positions of submarines. Churchill 
made special mention of it in his ac­
count of the war.

After the war a radiolocation conven­
tion was held at the Institution of Elec­
trical Engineers in London. In an in­
troduction to circuit techniques Dr 
Williams added a footnote. "First and 
foremost the author wishes to express 
his indebtedness to the late Mr A. D. 
Blumlein, whose contributions to cir­
cuit technique were very great, and 
from contact with whom the author 
derived enormous benefit during the 
early days of the war." It was the only 
obituary he obtained until the plaque 
was unveiled at his former home in 
West London on 1 June, 1977. ®

Unique Hole Inspector
C & K of Australia present this unique 
American hole inspector which substitutes for 
expensive and inconvenient fisheye lens 
microscopes.

The Hole Inspector features:
□ Magnified full 360° inside view of holes.
□ Allows instant detection of potentially 

costly drilling imperfections — spiralling, 
roughness and burring.

□ Facilitates checking of PCB holes for plating 
voids, smoothness and solder flow.

□ Automatically focuses on contact with 
surface.

□ Requires no operator training.
□ Can be used anywhere — pocket sized
□ Low cost. .. just $48.95 plus tax
C&K... the engineering oriented company .. . 
consider the advantages.

Obligation free and 
comprehensive data is 
yours for the asking.

COMPONENTS

C&K Electronics (Aust.) Pty Limited
Office 2/6 McFarlane Street Merrylands NSW 2160
PO Box 101 Merrylands 2160 Telephone 682 3144 Telex AA23404

Agents Melb. 88 5282/Adel. 269 2544/Bris. 36 1 277/Perth 458 711 1
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A WORLD OF ENERGY 
CONSERVATION

Think of how much energy is wasted in the 
Ereduction of millions of zinc or alkaline 

atteries. Once their energy supply has been 
used up, they are discarded.

The General Electric rechargeable battery 
system is the answer to power conservation. 
The G.E. battery is rechargeable and thus re­
cyclable. Conservation of energy is the essence 
of this product. Don't throw away batteries. 
G.E.'s nickel cadmium rechargeable batteries 
can be recharged up to a thousand times. They 
last for years.

The features of the G.E. rechargeable battery 
are:-
• Constant voltage throughout the discharge

period.

• Available in all standard sizes.
• Special heavy duty versions for industrial use.
• The heavy duty rechargeable batteries are 

designed to withstand high ambient 
temperatures and continuous discharge 
overload.
Be part of the energy conservation 

movement. Look into the General Electric 
Rechargeable Battery System.

For information on the G.E. nickel cadmium
■ rechargeable battery system and list of stockists, fill
■ in the coupon and return to Australian General

■ Electric Battery Division, 86-90 Bay Street, 
Ultimo, N.S.W. 2007. "

I Name ... 

I Address

GENERAL© ELECTRIC Post Code
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Today, says Motorola Inc. of the US, we are looking at the Sun 
almost as if we had never seen it before. It is the key to mankind’s 
future energy requirements. Motorola has made important ad­
vances in solar energy research, and has recently proposed a 
500kW solar system using new state-of-the-art solar concen­
trators.

New solar cell
uses mirror system

In recent years we have become 
vitally concerned about the Earth's 
energy resources, and rightfully so. 
Some scientists predict that our oil and 
coal supplies can last only a few 
centuries. Others maintain that the 
resources will be seriously depleted in a 
few short years.

So where can we turn for a new 
source of energy? Nuclear power? 
Hydro? Fossil fuel? Geothermal? All of 
these are good possibilities, but what 
about the Sun? Solar energy looks like 
the most economical power source. 
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The Sun is there, it's free, and 
astronomers predict it will be in place 
doing its job for a long time.

Today we are looking at the Sun 
almost as though we had never seen it 
before, because now it has a new and 
valuable meaning for us. And we are 
now using the knowledge we have 
about this hub of our solar system in an 
attempt to enslave its great power and 
command it to better our lives.

Like anything else we have ever used 
for the good of mankind, we must 
understand it before we attempt to 

harness it. One physicist said that in 
some ways we know more about the 
inside of the Sun than we do about the 
motion of boiling water. Others say we 
have made great progress in 
understanding it, but we still have a 
long way to go.

The Sun is the nearest of the stars — a 
hot, self luminous globe 150 million 
kilometres from Earth. Light and heat 
received from the Sun varies by about 7 
percent in the course of a year. This is 
caused by the fact that distance from 
Earth to the Sun varies by 
approximately 4.8 million kilometres at 
different times of the year because of 
the eccentricity of the Earth's orbit 
around the Sun. In early January, when 
the Earth is at perihelion in its orbit, the 
distance is least. The distance is greatest 
in the beginning of July when the Earth 
is at aphelion.

The Sun contains 300,000 times as 
much material as the Earth, and at its 
core the Sun's temperature is in the 
order of 15 million degrees C. (The 
temperature of an electric furnace is 
less than 3000 degrees C). But the 15 
million degree temperature is not 
blasted at the Earth. If the entire heat of 
the Sun's core bombarded the Earth, in 
the words of one renowned 
astronomer, "the rocks would bubble", 
and our planet would melt.

The heat at the Sun's centre is so 
intense it is in the form of X-rays. 
However, as it travels outward to the 
Sun's surface, the temperature is

Motorola's new solar concentrator
module is capable of producing 25
watts using a 69mm cell. A second
generation concentrator, now under
development, will use a 97mm cell and
produce 39 watts.



Artist's concept of the proposed 500kW solar power system at Phoenix airport.

reduced as the heat passes through a 
number of solar layers.'Finally at the 
surface of the Sun, the temperature is 
approximately 6000 degrees C.

The most noted scientists predict that 
the Sun's supply of hydrogen will last 
about 5000 million years. However, 
after about 2000 million years it will 
become much too warm for the 
comfort of Earth inhabitants. Solar 
theoreticians believe the energy of the 
Sun is created by hydrogen being 
converted into helium, and as more 
and more hydrogen becomes helium, 
the Sun will become hotter and hotter. 
When the Sun has consumed about 

one third of its present supply of 
hydrogen, the Earth's climate will start 
to become too hot for any form of life. 
Later the Sun will become so hot our 
oceans will boil and all life as we know 
it will cease.

A horrifying thought, but we have 
more than enough time to utilize the 
Sun's power and delve more into what 
scientists today call our solar-terrestrial 
relations.

Research into solar power systems is 
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already at an advanced stage at 
Motorola Inc, Arizona, USA. One 
recent achievement has been the 
development of a state-of-the-art 
photovoltaic concentrator module. 
This was developed by Motorola 
specialists at the Government 
Electronics Division in Scottsdale 
working in co-operation with Dr. Aden 
Meinel of Arizona Scientific Research 
(ASR), a noted authority on optical 
systems.

A Skylab 4 photo of the Sun shows a
spectacular solar flare spanning more
than 59,000 kilometres across the solar
surface.



Microprocessor 
Course and 
Computer 
Trainer
® Microprocessor trainer for experimentation 
and design

• Uses 6800 Micro­
processor

• Built in Ik ROM 
monitor program

• 256 bytes of RAM
• Breadboarding 

socket for proto­
typing

Use with Course EE-3401 for an up-to-date computer education

If you are involved in scientific, electronic or business pursuits, 
microprocessors are becoming a way of life and a dominant factor in 
your success or failure. The EE-3401/ET-3400 course and trainer is a 
low cost and effective key with which you can easily learn micro­
processor theory and techniques. EE-3401 uses proven programmed 
learning techniques to teach programming, interfacing and much 
more. The ET-3400 Trainer provides the ideal platform for ex­
perimentation and later, your own prototyping and design. This is a 
learning package you cannot afford to miss.

[H Learn Microprocessor Operation, 
Application and Interfacing

Covers microprocessor basics, computer arithmetic, 
programming, interfacing and much more
Using Heath's proven self-instruction techniques, EE-3401 adopts a 
three phase approach to guide you-, step-by-step, through the com­
plexities and power of machine language programming, hardware I/O 
interfacing and microprocessor theory and design applications.
Element I, presented in 8 lessons, utilizes concise self-study texts to 
cover: Number systems and codes, micro-computer basics, com­
puter arithmetic, introduction to programming, the 6800 micro­
processor (part I), the 6800 microprocessor (part II), interfacing the 
microprocessor, (part I), and interfacing the microprocessor (part II).
Colourful audio and visual presentations are combined in element H's 
six lessons to further enhance your knowledge of such subjects as 
programming, designing with microprocessors and semiconductor 
memories. Phase Ml of EE-3401 provides 19 informative experiments 
through which valuable '‘hands-on” experience is gained. The ET- 
3400 Trainer is utilized and experiments are divided into program­
ming and interfacing applications. Experiments cover program bran­
ches. address decoding, arithmetic and logic instructions and much 
more.

EE-3401 comes complete with 62 electronic components including 
ICs, RAMs, op-amps and a variety of other microprocessor oriented 
devices. No additional components are necessary to carry out the ex­
periments provided with this program.

Course EE-3401 $137.00
WF 565/77

Functioning as a miniature digital computer, the ET-3400 
Microprocessor Trainer has been designed to compliment your EE- 
3401 Microprocessor Course and provide an ideal platform upon 
which you may easily and enjoyably expand your knowledge of 
microprocessor programming and interfacing techniques. In ad­
dition, the ET-3400 provides you with plenty of breadboarding 
capability for experimentation, prototyping and system design.
The ET-3400 is based on the popular 6800 microprocessor and key 
features include: 1. A built-in 1k ROM monitor program for controlling 
unit operation. 2. Six digit hexadecimal 7-segment LED display for ad­
dress and data readout. 3. 17-key hexadecimal keyboard for entering 
programs, data and control of the unit. 4. 256 bytes of random access 
memory (RAM), expandable to 512 bytes. 5. Breadboarding socket for 
prototyping, interfacing and memory circuits. 6. Eight buffered binary 
LEDs for display of breadboard logic states. 7. Eight SPST DIP swit­
ches for binary input to breadboarded circuits. 8. +5, +12 and -12 VDC 
power supply outputs. 9. All microprocessor address, data, and con­
trol busses buffered and terminated on the front panel for ease of 
connection to prototyped circuits. 10. Provision for a 40-pin external 
connector for extending memory and I/O capability.

Trainer ET-3400. $313.00

I
I 
I
I 
I

ORDER BY COUPON NOW OR COME TO OUR SHOWROOM

Please rush me the Heathkit of my choice. My cheque 
for $.................... is enclosed plus $2.50 for package
and post.

□ Course EE - 3401 □ Course ET - 3400

Name............................................................................................

Address .......................................................................................

........................................................................... P/Code...............

Send to: W F. Heathkit Centre
220 Park St., South Melb. 3205. Phone: 699-4999
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New solar cell ...

The module is a Cassegrain-type 
optical concentrator that illuminates a 
circular target area. A cusp reflector 
allows wide off-axis performance at a 
high concentration ratio.

A segmented, 7.5cm circular 
concentrating solar cell is mounted at 
the module's target area. The cell 
segments are series connected on a cell 
mount that also serves as a heat 
dissipator. Fins on the rear of the 
primary reflector allow passive cooling 
of the cell and also add to the structural 
integrity of the concentrator.

Engineering feasibility tests in the 
Government Electronics Division Solar 
Energy Laboratory on a module 
featuring a 69mm cell disclosed a 
module output power of 25 watts with a 
solar concentration ratio on the cell of 
40x. Now under development is a 
second generation concentrator with a 
97mm cell to produce 39 watts at 27°C 
with a 70x solar concentration ratio.

The production version of the 
module is 760mm in diameter and 
280mm deep. A curved aluminium 
surface polished to a highly specular 
reflectance serves as the primary 
reflector, and the secondary reflector is 
also a highly polished aluminium 
surface. The front cover is acrylic which 
offers good optical properties and 
resistance to weathering to protect the 
reflective surfaces and the solar cell.

Mounted in arrays to form a 
complete system, the Motorola 
photovoltaic concentrator modules 
could easily provide adequate power 
for apartment complexes, industrial 
facilities, shopping centres, schools, 
and even small cities.

A system comprised of Motorola 
photovoltaic concentrators would be 
ideal to power a remote location facility 
where the user does not have access to 
conventional power sources.

As a positive demonstration of the 
practicality of the Motorola Meinel 
module the company teamed with 
Arizona Public Service (APS), the 
Arizona Solar Energy Research 
Commission, and the City of Phoenix to 
propose to the Department of Energy a 
500kW photovoltaic concentrator 
system for installation at the Phoenix 
Sky Harbor International Airport.

Under the proposal, the City of 
Phoenix donates a 5-hectare site at the 
airport; the State of Arizona Solar 
Energy Research Commission endorses 
and monetarily supports the project for 
parallel studies; APS, a prominent 
utility in the field of energy research 
and development, will build, operate 
and manage the experimental solar

Artist's concept of Motorola's new concentrator modules mounted in arrays. View 
shows how modules would look for proposed Phoenix airport system.

plant; and the Motorola Government 
Electronics Division will provide 14,250 
concentrators mounted on 75 arrays. 
Motorola also will provide a master 
control and data acquisition system that 
controls the system output power, the 
array steering and system data 
acquisition and displays.

The solar plant would be designed as 
a solar powered generating system tied 
directly to a utility power grid in its

The Motorola Semiconductor 
Group, sister division of the 
Government Electronics Division 
and located a few kilometres away 
in Phoenix, has developed what it 
claims is the most advanced solar 
photovoltaic cell available.

The state-of-the-art cell 
incorporates design, interconnec­
tion and encapsulation techniques 
to tap and transform the Sun’s 
radiant energy at the highest levels 
of performance.

Resembling a densely packed 
field of microscopic pyramids, the 
uniquely texture-etched surface of 
the solar cell offers a 99% 
absorption rate, said to be 
unequalled elsewhere in the solar 
cell industry. 

primary mode and connected directly 
to an isolated load centre in the new 
airport terminal as its alternate mode. 
Utility dispatch can treat the output as 
any other generating plant.

If approved by the Department of 
Energy, the solar plant will be in 
operation by late 1980.

Adapted from material supplied by Motorola 
Inc., Scottsdale, Arizona, USA.

The Motorola solar cells are 
sealed in environment-resistant 
modules, or “flat plates”, completely 
encased in clear silicone within a 
peripherally-sealed glass and 
stainless steel case.

Solar module arrays and storage 
systems can be sized to meet almost 
any requirement. A specially 
designed Motorola computer 
program determines optimum tilt 
angle of the solar array to obtain 
maximum exposure to sunlight at 
that location, number of modules 
required, and the necessary battery 
storage capacity. The module 
system provides continuous 
operation at low cost, even during 
prolonged periods of adverse 
weather conditions.
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NOISE: HAVE YOU GONE DEAF YET?

sant but temporary. For the carpenter
and his ears, the saw and the noise
would be a daily routine.

Maybe we should take a lesson from 
our staff member, Leo Simpson, who 
obviously wants to preserve his ability 
to listen to, and comment on, hifi 
equipment. Leo makes it a flat rule 
never to use his petrol mower, or to use 
noisy power tools in the house, without 
cotton wool or earmuffs, or both! Thus 
far, his precautions have paid off hand­
somely.

Which brings me to a letter from a 
Queensland reader:

I had really thought that we had said enough about loud noise, loud 
music and its potential effect on our hearing; but the subject still 
keeps coming up, both locally and overseas. There’s even some 
reason to hope that our awareness of noise is catching up with our 
ever increasing ability to create it.

1 first raised the matter of excessive 
sound levels in the November issue, last 
year, in the context of entertainment 
situations. 1 pointed out that excessive 
levels are not necessary, that they cause 
positive distress to some people in the 
audience, and that they add to the risk 
of cumulative hearing loss.

In general terms, the same remarks 
apply to any situation in which people 
are subjected to loud noise for 
prolonged periods.

Support for the article was virtually 
unanimous. Not one person came out 
on the side of over-loud music and not 
one person questioned the hazard to 
hearing of prolonged exposure to ex­
cessive sound levels.

But I wonder how many backed up 
their strongly held opinions by practical 
measures such as:
• Avoiding high noise situations, 

where possible, or .. .
• Protesting to management in a 

courteous way, and/or
• Wearing earmuffs of plugs of absor­

bent fibres when using noisy in­
dustrial or domestic equipment.

I fear that, while agreeing that such 
measures are wise, few of us bother to 
put them into effect. We prefer to put 
up with the noise and assume that, 
mysteriously, we will somehow escape 
its penalty.

Quite deliberately, the heading 
above is directed at those of us who 
may be inclined to think and act in this 
way. It is not intended as a gibe at those 
who may have a hearing im­
pairment through no fault of their 
own.

Recently, I was chatting with a young 
man who, despite a strong interest in 
matters electronic, had accepted ap­
prenticeship to a boilermaker. I im­
mediately thought of a number of 
retired boilermakers I had met, most of 
them suffering from a drastic hearing 
loss.

Was this young man aware of the 
problem and the way in which it might 
compromise his enjoyment of hifi 
sound within a few years?

Yes he'd heard about it!
Was he taking positive precautions to 

protect his hearing right from the out­
set?

No, not really ... but he'd think 
about it some time!

Nor are boilermakers the only poten­
tial victims of noise.

A few weeks ago, I happened to be in 
an enclosed service area where a 
carpenter was erecting a series of par­
titions. The portable rotary saw he was 
using was a beauty, to judge by the way 
it was ripping through large, heavy 
sheets of particle board. But the noise 
level inside the enclosed space was in­
credible and, as far as I could see, he — 
and everyone else working in the area 
— was simply putting up with it!

For the other workers, it would have 
been a short-term situation — unplea-

NOISE LEVEL TABLE
INJURIOUS RANGE:

140dB Jet engine at 25m
130dB Rivet gun

Pain threshold
120dB Propeller airliner, 50m 

DANGER ZONE:
110dB Pneumatic rock drill
100dB Metalworking shop
90dB Heavy transport truck

SAFE RANGE:
80dB Busy street
70dB Private car
60dB Ordinary conversation, 1m
50dB Low conversation, 1m
40dB Soft music
30dB Whisper at 1m
20dB Quiet dwelling
10dB Rustling leaf
OdB Threshold of hearing.

Dear Mr Williams,
During the 29 years I have been a 

reader of E.A. and R.T. & H. I cannot 
remember having seen an article deal­
ing with the construction of a hearing 
aid, a device that has now become 
necessary to me after years of exposure 
to high levels of noise.

Working as an electrical fitter, I spent 
the fifteen years prior to my retirement, 
on the installation of, and later, the 
maintenance of an A. E.G. automatic rail 
welding machine.

While the noise level generated by 
the machine alone was quite low, the 
same cannot be said about the process 
of removing the surplus metal around 
the actual weld.

This was accomplished by the use of 
compressed air operated chisels, which 
created a noise level very close to the 
threshold of feeling, with a resultant 
legacy of headaches and other allied 
symptoms, a combination which made 
the prospect of retirement most attrac­
tive.

I have a high quality amplifying 
system which uses among other items, 
the Hybrid Preamplifier described in 
E.A. February, 1968, a circumstance 
which prompted this letter.

You would be conferring a great 
favour on me, and I am sure, many 
more of your readers were a hearing 
aid design featured in an early issue. In 
conclusion may I offer my thanks for 
the many informative articles that have 
appeared in E.A. over the years.
C.McA (White Bay)

First, we would acknowledge his 
words of appreciation, and com­
miserate with him on his hearing 
problem — the story of the retired 
boilermakers all over again! But what 
about hearing aids and, in particular, 
hearing aids for home construction?

It is true that we have not described a 
build-it-yourself hearing aid for as 
many years as I can remember, but it is 
not because we have simply or careless­
ly ignored the needs of afflicted 
readers. The subject has been men­
tioned at various times in the past but 
our indexing system is not sufficiently 
detailed to reveal when and where.

No matter: it may be timely to out­
line the position again, in response to
the above letter.
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At first encounter, it may seem that 
deafness is simply a loss of sensitivity in 
the hearing mechanism and that it 
could be made good by using a hearing 
aid which contributed the equivalent 
number of decibels of acoustic gain. 
But it is not as simple as that; not by a 
long way.
• Deafness may be the end result of a 

number of physiological conditions, 
which can occurr separately or 
together. It is desirable to identify 
the reason(s) in order to specify the 
most suitable kind of hearing aid 
and, in particular, the most suitable 
kind of output transducer.

• Some of the conditions leading to 
deafness require specialist medical 
attention, as distinct from a mere ef­
fort to compensate the hearing loss.

• Loss of sensitivity at the threshold of 
hearing may be much greater than 
at high levels. In effect, the sufferer 
has a restricted dynamic range. Their 
hearing aid should -therefore in­
clude some form of automatic level 
compression to operate within the 
narrow dynamic window. 

CONCERNED ABOUT HEARING IMPAIRMENT, the Brooklyn Centre for 
the Performing Arts at Brooklyn College has set a maximum permissible 
sound level for concerts. Before performing, electronically amplified 
musicians must agree not to exceed 105dB, as measured at a distance of 
10ft from any loudspeaker, for a period of more than one minute. If they do, 
the Centre reserves the right to “pull the plug” — and to fine the musicians 
$500 into the bargain. The Centre’s restriction is said to be the first such 
imposed in the USA (from “Stereo Review”).

parameters should be set up.
Hopefully, if they have the ap­

propriate chairside manner, they will 
also be able to forewarn the patient 
about likely reactions and problems 
and thus forestall the possible short­
term reaction that "I've wasted my 
money ... I'd be better off staying 
deaf!"

Behind this last reaction is the fact 
that most of us are surrounded at times 
by distracting, if not dangerous noise 
but we learn to ignore it, or to listen to 
wanted sounds through it, largely due 
to our two-ear "stereo" capability.

A person who has gone slowly deaf 
gradually loses these skills, com­
municating in whatever way they can in 
a world of muted noise.

Suddenly, per medium of a hearing 
aid, they are thrust back into the real 
environment, made all the more daun­
ting because they are hearing the noise 
through an imperfect mono medium. 
They feel as startled, as embarrassed 
and as unsure of themselves as an acci­
dent victim who has to learn to walk 
again with one leg in a caliper — a

simile that I can voice with no little con­
viction!

Against that background, we ques­
tion the wisdom of promulgating any 
kind of "average" design, aimed at 
meeting the "average impairment. Un­
doubtedly it would suit some people 
but we are more concerned about the 
many others who could not only be 
frustrated but positively disadvantaged 
by an inept approach to what is a deep­
ly personal problem.

There is, of course, the practical 
aspect of building a suitably small hear­
ing aid from available parts. The days 
have gone when people were prepared 
to hang little boxes around their neck 
and I just cannot see non-specialist 
designers, non-specialist suppliers and 
non-specialist constructors coping with 
the sub-miniature assemblies involved 
in a modern hearing aid.

That is why we have not attempted 
such a project for as long as I can 
remember and it's almost certainly the 
reason why most other magazines 
appear to follow the same policy.

Not for one moment would I suggest 
that the specialist hearing aid com­
panies do not enjoy their exclusivity; or 
even take advantage of it. But I guess 
the same is true of those concerns that 
provide spectacles and false teeth!

What of our original correspondent 
and his problems?

If he needs a hearing aid for social in­
teraction, I guess that he will have to 
follow the usual course: visit a specialist

• Hearing loss tends to increase with 
rising frequency and a seemingly 
obvious course would be to comple­
ment this in the hearing aid to 
produce a "flat", wide-range sub­
jective response. However, it usually 
proves desirable to deliberately 
attenuate frequencies outside the 
range 300Hz to 3000Hz, to minimise 
noise and redundant acoustic 
energy, simply to obtain adequate 
speech articulation.

• There may be pronounced 
differences between the two ears, 
necessitating a decision as to which 
ear is most amenable to assistance.

• Where the gain of the hearing aid 
has to be high, to counter a large 
hearing loss, acoustic feedback 
between the earpiece and the 
microphone becomes a serious 
problem. It is almost essential for the 
earplug to be moulded to the in­
dividual ear to achieve an effective 
acoustic seal. A mass produced 
"standard" fitting will seldom suf­
fice.

Specialists in the hearing aid field 
employ a variety of instruments and a 
variety of examination techniques to 
determine the true state of a patient's 
hearing, as often as not despite — 
rather than because of — the patient's 
responses. Armed with this informa­
tion, they are in a position to advise on 
the type of transducer, the type of 
hearing aid and the way in which its

VIDEO TECHNICS
SHOP 1 BONDI JUNCTION PLAZA, 500 OXFORD ST, BONDI JUNCTION. 
N.S.W. 2022. TEL : 387-2555.
3RD FLOOR. EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE. 
BRISBANE 4064 PH 36 1257

3 HOURS VCR VIEWING

3 hours continuous recording/playback. 1-2- 
3 operation simplicity Video head and 
azimuth recording system: key to perfect pic­
ture reproduction. The ingenious yet simple 
"M” loading system, low 35 watts power 
consumption.

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

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

VIDEO MOVIES

FULL LENGTH FEATURES - 
MANY TITLES AVAILABLE
These movies suitable for all 

U-matic machines. 
Philips and Grundig 1 hour 

and 2 hour video machines.
Movies available in all 

classifications from G to R rating.

SPECIAL CLOCK TIMERS
Can be set to switch equipment up to 4 days 
ahead.

Starting time 
accurate to a second

$195 + p.p.
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What you 
don’t know 
can hurt 
you.
When you’re considering buying something as important 
as a new cartridge or tonearm, it’s always wise to arm 
yourself with the facts.
This advice has never been so pertinent as it is today, 
because ADC have just made a massive step forward for 
the whole world of hi-fi.
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 of cartridges, tonearms and frequency 
equalisers.

The new ZLM Aliptic cartridges for zero record 
wear
Tip mass almost 50% less than the XLM Mkll.
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 
+l'/2 dB beyond to 26kHz.
Greatly reduces record wear and still prevents dust and 
dirt being reproduced.
The new XLM MkHI
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 ID, featuring the XLM Mk II nude 
diamond tip.

The new QLMMkIII series
QLM 36 Mklll, QLM 34 Mklll, QLM 32 Mklll.
QLM 30 Mklll.
Incorporates our new design criteria, and innovations

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________________________ __________  
j Address_____________________ |
I-------------------------------------------------

Post Code

Audio Dynamics Corporation, A Division of BSR Limited.



See & hear
ADC Products at

Sydney City and Metropolitan Area
Douglas Hi Fi
338 George St, SYDNEY 2000 
Phone 2333922
Russin Hi Fi 
256 Liverpool Rd., ASHFIELD 2131 
Phone 7992421. John Russin.
Leisure Sound
871 Pacific Highway, CHATSWOOD 2067 
Phone 411 4944 Alex Haindi
387 George St, SYDNEY 2000 
Phone 291364 Andres Goldfinch
Buyers World (NSW) Pty. Ltd., 
Shop 7, Lindfield Arcade, 
Lindfield Ave., LINDFIELD 2070 
Phone 4672500. Rob Simpson.
Warringah Hi Fi, 
Shop 5, Bungan St, MONA VALE 2103 
Phone 9975313. A. Preston.
Riverina Hi Fi 
549 Pittwater Road, 
BROOKVALE, 2100 
Phone 9382663. Nich Barovsky.

NSW Country
Springwood Hi Fi
170 Macquarie Rd., SPRINGWOOD 2777. 
Phone (047) 513091. L Johnston.
Wroth Hi Fi, 
63 George St (PO Box 452) 
BATHURST 2795
Phone 316313. Michael Wroth.
Scotty Wallace Pty. Ltd., 
113 Rankin St, FORBES 2871. 
Phone 522300. Scott Wallace.
Hi Fi Gallery
(C/- P.O.), Tamworth Centrepoint 
374-388 Peel St, TAMWORTH 2340 
Phone 662474. L Taylor.
John Roworth Television Services, 
11 White St, TAMWORTH 2340 
Phone 664664. J. Roworth.
Taree Photographies 
Graphic House, 105 Victoria St, 
(P.O. Box 295) TAREE 2430 
Phone 521488. M. Small.

ACT Duratone Hi Fi Pty. Ltd..
3A Botany St. PHILUP 2606 
Phone 821388. M/s Fay Cull.

VIC Douglas Hi Fi
202 Bourke St, MELBOURNE 3000 
Phone 6632211

QLD Brisbane Agencies Audio Centre, 
72 Wickham St., FORTITUDE VALLEY 4006 
Phone 2683167. G. Eldund.
Ipswich Hi Fi Centre, 
61 Limestone St, IPSWICH 4305 
Phone 281 5485. Robert Smallwood.
Sight and Sound Investments, 
Shop 8. Shaws Arcade, 
TOWNSVILLE 4810 
Phone 71 5618. Stephen Shaw.

SA Soundynamics Hi Fi Centre, 
129 Payneham Rd., ST. PETERS 5069 
Phone 421237. Peter Hazelwood.
Instrol, 
54 Flinders St, ADELAIDE 5000 
Phone 2237622

WA Hub Record & Hi Fi Centre, 
Gilmore Ave.. CALISTA 6267 
Phone 991256. R. Takes.
Albert s Hi H.
542 Albany Highway, 
VICTORIA PARK 6100 
Phone 621188
396 Murray St, PERTH 6000
Phone 3224409
288 Hay St, East. PERTH 6000 
Phone: 252699
Leslie Leonard Hi Fi, 
Shop U8 City Arcade, 
Upper Hay St, PERTH 6000 
Phone 224304

TAS Quantam Sound Centre, 
194 Liverpool St, 
(P.O. Box 1788) HOBART 7000. 
Phone 343051. R. MacFie.

FORUM — Have you gone deaf yet?

in the field and have a hearing aid 
prescribed and fitted. Almost certainly 
it will be optimised for speech, because 
that is usually the area of greatest need.

As for his hifi listening, I wonder 
whether he has exhausted the most ob­
vious course: to listen through 
headphones? I have in mind one pair 
that I saw some time back, with a con­
trol box in the line cord, giving a 3-step 
tone control effect and a separate level 
control for each ear. Something like 
that would look after frequency 
balance and left-right balance and 
preserve the stereo effect. The main 
problem I can forsee would be with 
dynamic range.

It occurs to me that, since our cor­
respondent is using a 1968 pre­
amplifier, his main amplifier may not 
have provision for connecting 
headphones. In that case, he could 
build up our "Universal Headphone 
Unit" which was described, most 
recently, in "Projects and Circuits No. 
2," available from our office for $3.60 
posted. It includes level and balance 
controls intended for users with im­
paired hearing.

Just before sending this to the 
printer, I passed the M/S to a technical 
acquaintance who has quite a lot of 
hearing problems; they have involved 
resource to earphones, headphones, 
hearing aids, operations and what have 
you. His overall reaction is that once 
the hearing starts to go, the sufferer is 
almost certainly condemned to accep­
ting compromises, which are likely to 
become progressively more severe.

If one loses frequency response 
and/or dynamic range and/or binaural 
perception, there is simply no way 
known at present by which the sufferer 
can adequately sense or appreciate a 
full-range omni-directional sound 
field, no matter how anxious he may be 
to do so.

As my acquaintance remarked: "Ears 
are not like eyes. The average citizen 
can be fitted with spectacles and, for all 
practical purposes, enjoy normal vision 
until late in life. It doesn't work that 
way with ears, or anything he can fit to 
them!"

How the Isobaric speaker works:
A recent British patent (BP) 1 500 711) reveals details of the Scottish Linn Isobaric 

loudspeaker. Until now the working principle of the loudspeaker has been unpublished. 
The object is to mount a loudspeaker driver so that its natural resonance is sufficiently 
low to be inaudible and there is no cancellation between sound from the front and rear of 
the cone. Normally these two requirements conflict: to prevent cancellation the driver 
must be mounted, in a cabinet which in turn raises its resonance to an audible frequency.

The Linn patent names Ivor Tiefenbrun as inventor and proposes that two rather 
than one drivers should be mounted, one behind the other with a sealed chamber of air in 
between. The two drivers are fed with a similar audio signal and move in ganged fashion. 
The trapped air thus retains a constant pressure, that is the air chamber is isobaric, and 
the front driver behaves as if mounted in cabinet. In this way. it is claimed, the best of 
both worlds is obtained.

I wonder what the experience of 
other readers has been?

To change the subject, I was in­
trigued by an item in the English 
magazine "New Scientist", as per the 
accompanying panel.

I had to read it several times before 
deciding what they were really getting 
at, as distinct from what, at first glance, 
seemed like multiple silly statements. 
The line of reasoning, I believe, runs as 
follows:

(1) In designing a high fidelity 
loudspeaker system, there is an advan­
tage in using a bass driver with the 
lowest possible system resonance — 
preferably below the normal audio 
spectrum.

(2) To isolate sound from the front 
and rear of the cone it is necessary to 
mount the driver in an enclosure. 
However, this tends to compromise the 
first proposition because the 
"springiness" of the trapped air, acting 
on the cone, raises its effective reso­
nant frequency.

(3) If a second driver is mounted on 
the rear of the cabinet and so driven 
that it will relieve the internal pressure 
at the same instant that the front driver 
is trying to increase it (and vice versa) 
the loading effect of the trapped air on 
the front speaker will be eliminated. It 
will be in an enclosure but will not suf­
fer any increase in cone resonance.

So far so good, but they have failed to 
mention one rather vital point:

As far as air pressure in the listening 
room is concerned, the two drivers will 
be out of phase, with the rear speaker 
seeking to "evacuate" the room at the 
instant when the front speaker is trying 
to "pressurise" it, and vice versa. In 
other words, unwanted radiation from 
the rear of the front driver will simply 
be replaced by unwanted radiation 
from the exposed surface of the rear 
driver. Cancellation will take place, 
thereby defeating the original purpose 
of the enclosure.

In fact, it would seem that much the 
same result would be achieved by 
simply omitting the rear driver and sub­
stituting an acoustically transparent 
grille for the back of the box! ®
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SWOT'S NEW?

PURCHASE! ISOLAR ENERGX VCCI ArniinH 9 CW A — locc
on brand new, prime o 
spec, superseded
TV GAME IC si

X YES! Around 2.5VA - less

than $60.00! High energy to 
\ give you real power. You can 

gang these to give higher
voltages - 5 give you a 
12 volt supply. Use with 
a suitable battery and

i you'll have free power!
A Hermetically sealed 

Vt and weatherproof, 
'\\ ideal for use at isol 

ated locations.
A Try and buy

SOLAR BEANIE!
YOU'D BETTER BELIEVE IT! It's the latest 
craze overseas. The beanie has a 2" solar cell 
which converts the sun or artificial light to 
electricity to drive a motor on which is a prop. 
Sun comes out - you get hot - prop turns to 
cool you down. It's new, it's different. Only 
from Dick Smith Electronics! Cat X 1020

THOUSANDS SOLD FOR

NOW:
4840

YES! 1 AMP...
Straight from space research to you! The largest 
most powerful disc around - Generates around 
1 amp at 0.5V in sunlight. Gang together for 

— higher outputs. Free power from the sun! 
EE CatZ 4830 

^295

INCLUDING 
CIRCUIT! Cat Z 6848

SOLAR 'MOTORIZER' 
Mini motor - only 1-11/16 x 1-1/32. 
Can operate from one solar disc output. 
(0.5 to 1.5V operated speed depends 
on light falling on cell when operated 
this way). Excellent for school projects 
Cat X 1010

YES! This is the fantastic and famous 
GENERAL AY-3-8500 TV 6 GAME IC.
Just the way to get into TV games!
Using your own oddment parts you could easily make 
your own TV game for under $10.00!
Now's the chance to build or experiment — this incredibly 
low cost is never to be repeated. Buy now - you can't go 
wrong at this price!

TV GAME EXPERIMENTERS:
RF Modulator: No alignment necessary - just plug it in 
and away it goes. Set to TV channel 0 — but can be shifted 
by squeezing coil. Outstanding value - why build a 
modulator which might not work?

WATCH THIS SPACE
AND FIND OUT WHAT YOU MISSED!
Each month, our stores and mail order dept, 
feature an outstanding BELOW COST special. 
All you have to do is go into any of our stores 
or buy from mail orders to find out what it is.

Cat K 6040
LAST MONTH:

SPECIAL! 
MH- 
?M 
TUNER

S3.00
Joystick control pots: Allows 4-way bat control with - 
suitable IC. Precision made, also suits other uses such as 
radio control, music synthesisers, etc.

R-1976 ....................................... S3.50
(Joystick pots were selling for $4.75 - Save $1.25 now!)

Liven up your party!

A LARGE PANEL METER 
(82 x 100mm) for $4.70 
NORMALLY $9.95!

SAVING

BE QUICK FOR THIS ONE! . 
Not a kit - this AM/FM deluxe tuner 
is fully built and ready to go. All you 
do is connect to power and your amp! 
Build it in to exisiting equipment or 
make an attractive case for it. Either 
way. you'll save a packet. We've knocked 
S8 00 off our normal price. So hurry!

Cat F 4615

29°
SAVE’800

With a BLACKLIGHT GLOBE they make 
whites and fluorescent colours GLOW! Get 
one and make your next party a sensation 
Buy now while our bulk buying savings 
apply We've knocked 90c off these!
Cat S-3900

’3^ Save!

Finally.
WHAT'S THIS MONTH'S SPECIAL’ 
CALL IN AND FIND OUT YOURSELF!

They've arrived, our new car stereo speakers. Two types - 
dual cone or co-axial. Both have massive 10oz magnets, both 
come with deluxe grilles to enhance you car's interior. You'll 
thrill at the outstanding fidelity . Your music will come alive1 
Why put up with second best? 4 ohms imp. hardware supplied 
Dual cone models Cat A 7080 ........................... $29.90 pair
Co-axial models: Cat A 7000 ............................S39.50 pair

FIBREGLASS PCB
from fl00 per sq ft!
IDEAL FOR ALL PROJECTS — Easily cut into smaller pieces

SIZE 13''x 14" (1.26 sq ft) 

NORMAL PRICE OVER $6.00 each!

SPECIAL $1.50 
10 or more $1.26 
BUY A YEAR'S SUPPLY NOW­
AND SAVE A FORTUNE!

DICK SMITH'S 1978 
CATALOGUE .
•^•FREE^ I

Contains a mind-boggling selection of products RR 
for electronics enthusiasts, car buffs, home 
handymen and hi-fi fiends!
♦ HUGE 8 PAGE DATA SECTION •

¡tasSs»
Get you FREE copy: Send in the coupon TODAY!

Name

Address

GET WITH A FEW FRIENDS: BUY IN BULK
State...................P'code................



The iron the EXPERTS use!
Why would you spend over $50 on a controlled temperature soldering station 
when a normal soldering iron can cost as little as $10?
If you want reliable solder joints, you want a controlled iron. Let's face it - 
as a hobbyist, your soldering is probably pretty average: pretty awful.
Yet you spend a lot of money buying components and kits to put together, 
only to be disappointed because of dry joints, blobs, dags, etc etc etc ...
Look at industry; most production lines use controlled soldering stations - 
and most production lines have pretty competent solderers.
If they go to the trouble of controlled irons, shouldn't you?

THE WELLER WTCPN TEMPERATURE STATION
The Weller controlled temperature soldering station allows you complete control 
over any soldering job. The iron itself senses the amount of heat needed to do the 
particular job and supplies just that amount of heat - no more brittle joints from x; 
too little heat, no more charred boards and lifted pads from too much. A?
Comes complete with a 48 watt iron (that out-performs irons in the 10 - 120W 
class), plus a tip-wiping sponge and bit storage compartment on the station itself. V 
Built onto the station is an iron guard - and the iron is removable from the station, V 
A range of tips is available to suit various jobs (heat ranges) in two styles - double ; 
flat 1/16", and single flat 1/8". Spare irons are also available.

Weller
IRON GUARD

SWITCH

NEON

COMPLETE UNIT $ [■

SPARE IRON: 0050
CatT-1010 $0^

REMOVABLE 
PLUG

NON SKID BASE

Cat T-1000 TIP STORE

MICRO DIGITAL 
TECHNOLOGY
The electronics technology of tomorrow can be yours today! 
Learn fundamentals of micro-digital electronics!

£^¡1 IC DICE CHIPS

10 FOR $2.50

Teachers, students, hobbysits: Enjoy discovering 
the microscopic world of IC's. Pack of 10 chips 
allows you to trace circuitry, identify components 
under microscope, etc. Great learning aid!
___________________________Cat Z-901 Q

¡«»ñl LIQUID CRYSTAL
IKUH WATCH DISPLAYS

3 FOR $2.50

Requites 1/1000 power of a LEO - but has 
3% 7 segment digits. Driven directly by LCD 
watch IC’s, size only 1/2 x 1in. May be one 
of four styles, comes with full instructions.

Cat Z-4175

PET ROCKS
Want a special crystal for your project? 
Besides all our normal crystals for CB, 
amateur & marine radio, we also stock 
special crystals for projects. Many of 
these are adaptable to other circuits.
Super high quality quartz crystals — 
at incredibly low prices:
4.433619MHz PAL sub-carrier frequency 
crystal. Cat K-6026 ...............$4.75
3.58MHz NTSC s-c. Suits frequency 
counter. Cat K-6031 ................$3.00
23.57MHz crystal for novice transverter.
Cat K-6032 ............................. $9.75
3.2768MHz crystal for watch & clock 
timebase. Cat K-6034 ............ $1.95

= WRISTWATCH IC
222^3 Drives LED watch displays, uses standard 
___ 32.768kHz xtal & minimum of ext. circuitry.

Cat Z-6810

Solderable pack, 12 hour format shows date
& seconds too. With instructions.

2 FOR $2.50
T SHIRT SELLOUT

DON T BUY A DIGITAL WATCH
... until you see our fantastic electronic digital watch kit. 
(Actually you could hardly call it a kit - you only have to 
put the module and batteries in the case and snap it shut!) 
It shows the time, day, date and seconds, too.
We won't have them in stock until late August, but they're 
well worth waiting for, especially when you consider the

Midland T-shirt reduced 
to clear. Where else could 
you get a top quality 
T-shirt for such a tiny price?

incredibly low price ..

$095
All

MB Sizes.
Cat K 3455 Cat D-9100

BELOW COST!
DICK SMITH ELECTRONICS
SYDNEY 125 York Street, SYDNEY. Ph. 29 1126
°1 * 147 Hume Hwy. CHOLLORA Ph. 642 8922

162 Pacific Hwy, GORE HILL. Ph. 439 5311
30 Grose Street, PARRAMATTA. Ph. 683 1133

PARTS FOR 
NEW KITS
UPGRADED 407200MHz FREQ COUNTER (See August A.) 
Same style as previous kit, but new circuitry means it is easier to 
build, set up and is more sensitive. Basic counter is 40MHz - 
by adding a single 95H90 IC the range is extended to 200MHz. 
Complete kit for 40MHz, inc. instructions. Cat K-3437 .. $99.50 
95H90 IC to extend range to 200MHz .. . Cat Z 5360 .. $16.50
SEPARATE PARTS:
PC Boaids (set of two top quality boards) Cat H-8346 .. .. S8.50
MC 10116L IC (triple differential amplifier).. Cat Z-5415..
MM 5369M IC (oscillator - divider)........  
74C926 IC (4 digit counter).................... 
3.579545MHz crystal (new low price*).. . 
LT 303 7 segment display.......................

.. S1.95
. Cat Z 5781 .. .. S3.50
. Cat Z 5414 .. .. S12.00

Cat K 6031 .. .. S3.00
. Cat Z 4103 .. S1.90

All other components are normal stock lines at all of our stores.

PHOTO TACHOMETER (See August E.A.)
Although we do not produce a full kit for this project, all parts are normal 
stock lines at all of our stores.
PCB (only)................
FPT100 phototransistor

. Cat H 8352. . $1.80 
. Cat Z 1950 . .. S2.00

UTILITY TIMER (See August E.A.)
Again, not produced as a special kit - all parts are normal stock lines.
PCB (only)...........
6V Buzzer............
Zippy box case .. .

Cat H 8345 . .. $3.50 
. Cat L 7009 ........ $1.75

.. ..Cat H 2753.. ... $1.95

NEW 10 GAME TV GAME KIT (See July E.A.)
Complete kit, including instructions .. .. 
SEPARATE PARTS
PCB (only)..................................................
Fully built RF modulator..............................
Fully built audio modulator................. 
AY 3-8600 IC

TRANSISTOR TESTER (See July E.A.) 
Complete kit, including instructions .. .. 
SEPARATE PARTS:
PCB (only)...................................................
1mA panel meter .. .....................................

Cat K 3491 .. $45.50

Cat H 8344 .. .. $3.95
. Cat K 6040.. .. $3.00

. Cat K-6042 .. . $4.50
. Cat Z-6852 . . $15.00

Cat K 3052 .. $17.90

Cat H 8350. .. $1.95
CatQ-2010. . $7.90

AUDIO OSCILLATOR KIT (See JuneE.A.) 
Complete kit, including instructions...........( 
SEPARATE PARTS:
PCB (only) ..................................................... (

Cat K 3469 .. $25.00

Cat H-8614 . .. $3.65

VK POWERMATE (Short form) See May E.A.
Electronics, but no metalwork, terminals. 
SEPARATE PARTS:
PCB (only)..................................................
Special 5600uF/40V electrolytics....................
Power transformer..........................................

R-C-L BRIDGE (See March E.A.)
Complete, with printed un-punched panel. 
SEPARATE PARTS:
PCB (only)....................................................

Cat K 3449 .. $32.00

Cat H-8342 .. $2.00
Cat R 4570 .. . $3.90
Cat M-2000 .. . S17.32

Cat K 3468 .. $34.50

Cat H 8339 .. .. $2.50

SIMPLE 12V TO 22V CONVERTER (See E.T.I July)
Not produced as a kit, but all parts are available as normal stock lines 
except the PC boaids. You can make your own PC boards using the 
Scotchcal process & resist - see our adverts last month for details.

UP/DOWN PRESETTABLE COUNTER (See E.T.I. July)
Not a lull kit. Special parts. 
ICM 7212A IC counter .. Cat Z5416 . .. S16.00
Special PC boards to suit the Dick Smith Z-4103 7 segment displays:
PC boards A & B 
7 segment displays

. Cat H 8617 .. .. 
.. Cat Z-4103.. ..

S4.95
$190

STUNT MOTORCYCLE TV GAME (See E.T.I. June)
Full kit, including instructions 
SEPARATE PARTS:
PCB (only)..................................
Fully built RF modulator ............
AY-3-8760 IC...........................
3.58MHz crystal (new low price) ..

Cat K 3474 ..

Cat H 8615 ..
Cat K-6040.. .
Cat Z 6854 .. ..
Cat K 6031 ..

S29.50
S3.85
S3.00
S19.50
S3.00

AUDIO OSCILLATOR (See May E.T.I.)
Not produced as a kit. Make your own front panel with Scotchcal - see our 
adverts last month for details. Most parts for this are normal stock lines.
PC Boards (set of 2)......................................... Cat H-8614 .. . S3.65
ICL-7106 evaluation kit lor digital readout........ cat K-3450 .. .. S39.50

SHOPS OPEN 9AM io 5 30PM 
(Saturday 9AM 12 noun)

BRISBANE 1 2 Hom eaiher

MELBOURNE 399 Lonsdale Street. MELBOURNE. Ph 67 9834 L DU L 656 Bridge Road, RICHMOND. Ph. 42 1614
BRISBANE 166 Logan Road, BURANDA. Ph. 391 6233

ADELAIDE 203 Wright Street. ADELAIDE. Ph. 212 1962

• ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY

Many lines available from the 
Dick Smith Electronics Centres at

MAIL ORDERS P.O. Box 747, Crows Nest, N.S.W. 2065. Post and packing extra. Dealers across Australia.
Broadway . Bondi • Chatswood • Liverpool 
Miranda • Mt Dinitt ■ Parramatta • Roseland-.
and Warringah Mall

Overland Communications 
Trilogy Elect. Supplies 
Sound Components 
Hitel Hi Fi 
Don House Electronics 
DGE Sales
M&W Electronics 
Double Diamond 
Greg McCartney 
Rivercom
GCG Communications

11/53 Wollongong St, Fyshwick ACT. Ph 80 4307
52 Princes Hwy, Wollongong NSW. Ph 83-1219
78 Brisbane St, Tamworth, NSW. Ph 66-1363
145 Queen St, St Marys. NSW. Ph 623-4442

, 2 Merriwa St, Gordon NSW. Ph 498 1398
' 44 Brown St, Newcastle NSW. Ph 69-1222

48 McNamara St, Orange NSW. Ph 62-6491
18 Russel St, Goulburn NSW. Ph 21-5440
99 Fitzmaurice St, Wagga NSW. Ph 21 3044
9 Copeland St, Wagga NSW. Ph 21-2125
385 Mulgrave Rd, Cairns QLD. Ph 54-1035

The Elect. Hobby Centre 
Premier Sound 
Sumner Electronics 
Aero Electronics 
Tasmanian Hi Fi 
Devon Electronics 
A.E.Cooling 
Hutchesson's Communie. 
Altronics 
BP Electronics

1168 Gold Coast Hwy, Palm Beach QLD. Ph 34 1248 
239 Musgrave St, Rockhampton QLD. Ph 27 4004 
97 Mitchell St, Bendigo, VIC. Ph 43 1977 
123A Bathurst St, Hobart TAS. Ph 34 8232 
87A Brisbane St, Launceston. TAS. Ph 31-5815 
45 Ashburner St, Devonport TAS. Ph 24 4216 
Town Centre, Peoples St Bldg, Elizabeth SA. Ph 255 9196 
5 Elizabeth St, Mt Gambier, SA. Ph 25 6404 
105 Stirling St, Perth WA. Ph 328 1599 
11 Duke St, Albany WA. Ph 41-2681.





THE STORY BEHIND AUSTRALIA’S
FIRST DIRECT-TO-DISC STEREO

Last month, we discussed the first direct-cut LP-stereo disc to be 
submitted to us for review. This month, we follow up with the review 
and background story of what we believe is the first such disc to 
have been released in Australia — a performance by the Steve 
Murphy Quartet.

by NEVILLE WILLIAMS

Externally, the jacket design is simple 
and predominantly black. It opens out 
to reveal the notes and colour il­
lustrations.

In suggesting any kind of a "first" in a 
local direct-cut disc, it is important to 
qualify it as "LP-stereo", because any 
number of direct-cut discs were 
engineered in Australia during the 78 
rpm era; at the time, it was the only way 
to make them!

The artists and/or musicians would 
assemble in the studio or auditorium 
and rehearse from three to five minutes 
of the program to be recorded. 
Meanwhile, the technical staff would 
be poring over the score and notations, 
checking levels and so on. Then there 
would be a sudden hush, the cutter 
would be lowered on to the "wax" 
master and, at a given signal, the per­
formance would proceed.

Hopefully, the performance and the 
recording would be acceptable to all 
concerned, at which time attention 
would turn to the material for the next 
side. If the performance or recording 
wasn't acceptable, however, the whole 
thing would have to be done again, and 
maybe again!

Needless to say, it didn't take too 
many "fluffs" for tempers to grow very 
short. And they became even shorter 
when the early LPs demanded much 
longer takes.

In point of fact, it is probably true to 
say that modern long playing albums 
would never have become truly viable 
had it not been for the emergence of 
tape recording and the feasibility of us­
ing tape masters.

Only then did it become practical to 
select, edit and assemble — 
economically — program "takes" of 15 
to 30 minutes duration, prior to recor­
ding them on disc. The job could be 
done by producers and engineers, 
without pressure, long after the per­
formers had dispersed.

No less important, the system made it 
possible to vary the balance and 
dynamics of the program during 
transfer to disc — along with the 
groove pitch — either manually or 
automatically. If thought desirable, it 
was even possible to add synthetic am­
bience or echo.

However, purists have always tended 
to question the approach on the 
grounds that the intermediate 
processes must add a quota of noise, 
distortion and phase discrepancy no 
matter how small, and must move the 
end result one (or more) steps further 

At left, Harry Mauger, Astor Pressing Plant Manager, listens to the audio mix of the 
disc "The Steve Murphy Quartet Direct". At right, Frank Hulbert, Cutting Engineer 
at the Melbourne Astor Plant keeps a watchful eye on the stereo balance being fed 
to the SX74 cutting head.

away from the original. They even 
question the validity of assembling 
from "doctored" segments a simulated 
performance that never actually oc­
curred!

To such people, the correct approach 
is to get back to basics: good original 
acoustics, the simplest practicable 
microphone array, a minimum of "con­
sole" electronics and then straight into 
the disc cutter.

Such is the interest along these lines 
that a number of small specialist groups 
around the world have released direct 
cut discs and, here in Australia, a group
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TO JUDGE THE QUALITY OF OUR 
NEW MAGNETIC CARTRIDGES 
WE MADE USE OF THE MOST 
SOPHISTICATED MEASURING EQUIPMENT 
AVAILABLE.

WE WANT YOU TO DO LIKEWISE.
No matter how often we are praised by reviewers in 

curves and data, we know that for you it’s not worth the 
paper it’s printed on unless your ears agree.

For that reason each and every step on the way to our 
new line of magnetic cartridges was carefully monitored by 
the Ortofon “Golden Ear Panel”. We believe that a good 
cartridge should produce perfect sound rather than 
convincing diagrams. And we trust you feel the same.

So, when choosing your new cartridge, trust your 
ear. You will inevitably end up with an Ortofon.

We’re easy to find. Just listen. . r

ortofon
Distributed by—
HARMAN AUSTRALIA PTY. LTD., 
P.O. Box 6, BROOKVALE. N.S.W. 2100.
Telephone: (02) 939 2922

accuracy in sound
Distributed in New Zealand by—
AWA NEW ZEALAND Ltd. P.O. Box 1363. AUCKLAND. Telephone: 76 0129- 
WELLINGTON, Telephone: 85 1279; CHRISTCHURCH, Telephone: 89 0449 HA104/78
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of enthusiasts in Melbourne decided 
recently to "give it a go". Included in 
the group are people with whom we 
have had association in past years: Bill 
Hawtin, one of the principals of the East 
Recording Company; Max Hull, an 
amateur and audio man from way back; 
Harry Mauger, technical manager of 
the Astor record factory in Melbourne.

For all three, the motivation was 
simply to extend an interest originally 
stirred by direct cut pressings from 
overseas. No one expected to make 
much money out of it, as witnessed by 
the fact that it will be sold at well below 
the cost of any comparable disc 
currently available in this country.

Harry Mauger did not even profess to 
be convinced that direct cutting was an 
automatic panacea. He is inclined to 
blame many of the complaints about 
tape-sourced recordings on the idea 
that modern facilities have tended to 
make recordists lazy. If 1 can paraphrase 
his remarks: "They don't study mic 
placement or acoustics as they should. 
They poke a microphone down each 
performer's throat, stick them all on 
separate tracks and then try to sort 
them out later. No wonder they get 
into a muddle!"

However, having decided to 
proceed, the enthusiastic trio dis­
covered the practical problems: firstly, 
where could such a recording be 
made?

There are any number of recording 
studios in Australia but most of them 
work into lines, links or tape recorders, 
thereby defeating the concept of a 
direct feed to the cutting amplifier.

Likewise, there is a fair array of cut­
ting lathes, most of them in factory­
laboratory situations, and living on a 
steady diet of tape!

It was finally decided to make the 
recording in the Astor Records factory 
complex, within easy reach of their 
Neumann cutting lathe — a modified 
model ZT32S using a SX74 helium- 
cooled cutting head and an AM-32B- 
VA-32E solid state drive system.

Initial plans to record in the evening, 
using an open area of the factory, were 
frustrated when the management 
found it necessary to set up a night 
shift. Ultimately, an auditioning room 
had to be used, barely large enough for 
a small instrumental group. Even so, a 
fair amount of planning was necessary 
to accommodate the setting up, the 
rehearsals and the actual recording 
sessions, without disrupting the 
routines of a large factory complex.

Finding a musical group was another 
problem. They had to be available and 
interested, and able to arrange, 
rehearse and perform two 15 plus­
minute program segments, without 
fluffs ana with no more than the usual 
brief pauses between the tracks of an

Production engineers Max Hull (left) and Bill Hawtin (right) watch the first test cut 
being made. Tne lathe is the Astor Record Company's Neumann ZT32S, fitted with 
an SX74 cutting head.

LP album. With the cutter running con­
tinuously, there is no time to relax and 
reorganise between numbers.

Finally, the Steve Murphy Quartet 
agreed to co-operate in the enterprise: 
Steve Murphy on Hammond organ, 
Jack Gay on electric guitar, George 
Aylor on drums and Maurie Sheldon on 
electric bass.

While the music from such a group 
might be condemned as "second 
hand" (it emerges from loudspeakers) 
the Hammond organ was the only in­
strument so affected. Splits were taken 
direct from the guitar and bass so that, 
although the players heard their own 
music in the normal way, the signal to 
the console came directly from the 
source instruments. The sound from 
the organ and drums was picked up by 
multiple Sennheiser MD441 and 
MD421 microphones, connecting back 
to a Sony MX20 8-channel mixer, then 
fed on to the Neumann lathe, manned 
by recording engineer Frank Hulbert.

And just as well Frank had plenty of 
experience behind him: over 18,000 
acetates cut at the Astor plant since he 
came from the UK 22 years ago! With 
no tape to preview, he had to rely on 
the instrumentalists and on the panel 
mixer to duplicate the dynamics that 
had been observed during rehearsals. 
Nor could he use the automatic groove 
spacing facility, which relies on reading 
the signal off tape in advance of the 
main signal head.

Perhaps not surprisingly, the masters 
from the first recording session failed to 
come up to expectations. In the effort 
not to overmodulate the grooves, the 
general level had been kept too low, 
thereby prejudicing the signal/noise 
ratio. So the whole effort had to be 
repeated to produce what turned out, 
this time, to be two excellent masters.

Carefully processed through to the 
stamper stage, five test pressings were 
produced to allow the sound to be 
evaluated under domestic listening 
conditions. They were voted as being 
eminently satisfactory and suitable for 
market release.

Although produced in the Astor 
Record factory, the release pressings 
are not being sold under the Astor 
label. They are being distributed by 
jazznote Records, PO Box 111 Kew, 
Victoria 3101, and also (we understand) 
through the World Record Club.

And, of course, the content is free­
wheeling jazz by the group mentioned 
earlier with the track titles: Blue Moon 
— Bunny — St Thomas — There Will 
Never Be Another You — How High 
The Moon — Doin' My Thing — Gettin' 
It Together.

And the quality?
After all that, it had better be good; 

and it is good, although one faces the 
anomaly that the Hammond organ is 
making its contribution through an 
amplifier and speaker system, anyway. 
Even so, the impression is of very clean 
sound, biting transients and really fun- 
damental bass. And no noise 
background.

Better than a tape sourced disc?
Let's be realistic. If the characteristics 

of a recording are such that it does not 
intrude to any apparent degree on the 
program, it is immaterial how it was 
produced. Once the technical smog 
has cleared, your enjoyment of that 
recording will depend purely on your 
rapport with program content.

I cannot therefore say whether you 
will enjoy "The Steve Murphy Quartet 
Direct" (Jazznote JNLP020). What I can 
assure you is that it's a good recording, 
well able to fill a second role — that of a 
technical conversation piece. ®
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When what’s built-in 
is not enough.

Still hearing some “SSSSSSSS," even though you’re 
using good tape and the noise reduction system 
in your deck? Don’t blame the tape. Chances are, 
that noise reduction system doesn’t have what it takes 
to give you totally noise-free recordings.

The answer: a dbx II tape noise reduction unit. 
All of our models give you 30 dB of noise reduction 
at all frequencies, plus 10 dB extra recording level 
headroom. Without altering the sound of your music, 
either. The best that Dolby* B can offer is 7-10 dB 
of noise reduction. Besides, Dolby and other typical 
systems operate only at high frequencies, allowing 
low frequency noises to remain. And as experts know, 
they require level matching, dbx II doesn’t require any 
level matching whatsoever, because its true mirror 
image compression/expansion operates
linearly on all frequencies 
and your music’s entire 
dynamic range.

dbx

This all means that the live performances, FM 
broadcasts and record albums you tape will have their 
full dynamic range preserved, with no audible tape 
noise added. So, if you’re unhappy with the noise 
reduction system in your tape deck, consider a dbx II. 
We make 3 models: the 122, for two-channel tape 
noise reduction; the 124 for four-channel tape noise 
reduction, or simultaneous off-tape monitoring of the 
noise-reduced signal; and the 128 combination tape 
noise reduction system/dynamic range expander, 
which lets you make tape copies of your recordings 
that sound better than the original.

The dbx difference is the difference between 
some tape noise and no audible tape noise at all. Hear 
it at your dbx dealer soon.

dbx. Incorporated 
71 Chapel Street 
Newton, MA 02195 
617/964-3210
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VINYL PRESSING

STANTON BI-POINTED STYLUS
PLAYS MATRICES AND STAMPERS

Responding to an intriguing challenge, engineers of Stanton 
Magnetic Inc have evolved a solution to a long-standing problem 
for disc record manufacturers. They have made it possible for them 
to play back metal matrices and stampers and to identify audible 
faults before getting involved in further costly production steps.

METAL STAMPER

Top: illustrating a conventional 0.7ml 
stylus resting in a groove and (bottom) 
a twin 0.5ml stylus astride a ridge.

Unlike their counterparts in the 
magnetic tape area, disc recording 
engineers have traditionally faced the 
frustration of not being able to check 
back immediately on the result of their 
efforts.

The problem was especially acute in 
the 78 rpm era when the original recor­
ding was made on so-called "wax" 
masters, which were much too soft to 
be played back by any then feasible 
pickup. The recording engineer could 
only inspect the groove visually and 
pronounce it okay, before releasing the 
performers. The actual audible evalua­
tion had to await the production 
processes, at least to the "mother" 
stage, when the recording could con­
ceivably be played back.

It is less of a problem area, nowadays, 
for at least two reasons: Firstly, the vast 
majority of master recordings are made 
on tape; if a master disc turns out to be 
faulty, it is not all that difficult to cut a 
new one. Secondly, modern "lacquer" 
masters are much more durable and 
can be checked immediately with a 
lightweight pickup, if thought 
necessary.

However, there is still a problem at 
the stamper stage, in that imperfections 
may occur as a result of dust particles or 
flaws in the plating process. It is normal 
to inspect stampers visually for such 
faults out it is a tedious and rather in­
conclusive procedure. There is always 
the risk that, having gone to all the 
trouble to set up a stamper in the press, 
audible faults will show up in the finish­
ed discs.

Curiously, the Stanton Company's 
answer to such problems emerged 
from work which did not even have the 
problems in view. Stanton are not even 
in the business of making records.

In a paper presented before the 
Audio Engineering Society (Los 
Angeles, 1977, preprint 1272 — G1) 
George Alexandrovich of Stanton 
Magnetic Inc. explained that it all 
started when his company purchased 
an electron-beam microscope with the 
object of seeing for themselves what 
went on in the recording and playback 
process. It was an open-ended invest­

ment in R&D.
One of the first things they saw was a 

damaged ridge in a metal stamper. 
They realised, of course, that the 
damaged ridge would become a 
damaged groove in any disc pressed 
from it, but that was all. A record 
manufacturer would presumably dis­
card such a stamper as a routine matter 
of quality control; nothing to it!

However, during a visit to All Disc 
Records in Roselle, N. J. Alexandrovitch 
learned from factory manager Steve 
Ladden that flaws in stampers posed a 
very real problem. Indeed, his com­
pany were searching for a more effec­
tive way of monitoring stamper quality. 
The ideal would be to be able to play 
them directly but this appeared to be 
impractical. Stampers were really a 
"negative" in metal of the finished disc, 
and how could one possibly play an un­
dulating ridge instead of a modulated 
groove?

Thoroughly intrigued by the 
challenge, Stanton engineers spelled 
out for themselves what would be 
needed:

Photograph of the Stanton Magnetics bi-pointed stylus riding the ridge of a metal 
^stamper. Note that there is ample clearance between adjacent ridges. Stanton give 
no clue as to how the stylus is produced but our bet is that the tips are polished 
separately, then ground on one face and cemented together.
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• A saddle-shaped stylus that would sit 
astride the ridge, clearing the peak 
(equivalent to the bottom of- the 
groove) but supported by the sloping 
sides (equivalent to the groove walls).
• A turntable that would rotate in the 
opposite direction from normal, i.e. 
anti-clockwise.
• A tracking arm that would be a 
mirror image of the normal tracking 
arm.
• Some hold-down provision (eg, 
magnetic) to clamp the matrix or 
stamper to the turntable, without in­
terfering with the normal behaviour of 
the cartridge poised above the stamper.

Problems to do with the turntable 
and pickup were not insignificant but 
they required fairly obvious mechanical 
solutions. The design and behaviour of 
the saddle stylus represented the area 
of greatest uncertainty.

It was earlier decided that the pro­
jected BPS (Bi-Pointed Stylus) should be 
made to fit cartridges such as the Stan­
ton 681EEE, being familiar to, and wide­
ly used by, recording engineers. It 
would also simplify comparisons



fact:
the IVdoes more... much more!

new! THE V15 TYPE IV OFFERS:

• Demonstrably improved trackability across the entire 
audible spectrum—especially in the critical mid- and 
high-frequency areas.

Shure V15 Type IV

SUPER lx , TRacidX/
Stereo DyneticPhonoCartridge

The creation of the new V15 Type IV is a tour de force in 
innovative engineering. The challenge was to design a 
cartridge that would transcend all existing cartridges in 
musical transparency, technical excellence, and uniformity. 
The unprecedented research and design disciplines that were 
brought to bear on this challenge over a period of several years 
have resulted in an altogether new pickup system that exceeds 
previous performance levels by a significant degree—not 
merely in one parameter, but in totality.

In fact, this pickup system has prevailed simultaneously over 
several extremely difficult music re-creation problems which, 
until now, have defied practical solutions. Most of all, this is an 
eminently musical cartridge which is a delight to the critical ear, 
regardless of program material or the rigorous demands of 
today’s most technically advanced recordings.

•Cartridge-tone arm system trackability as mounted in SME 3009 
tone arm at 1 gram tracking force

• Dynamically stabilized tracking overcomes record-warp 
caused problems, such as fluctuating tracking force, varying 
tracking angle and wow.

• Electrostatic neutralization of the record surface minimizes 
three separate problems: static discharge; electrostatic 
attraction of the cartridge to the record; and attraction of dust 
to the record.

• An effective dust and lint removal system.

• A Hyperelliptical stylus tip configuration dramatically 
reduces both harmonic and intermodulation distortion.

• Ultra-flat response —individually tested to within ± 1 dB.

• Lowered effective mass of moving system results in reduced 
dynamic mechanical impedance for superb performance at 
ultra-light tracking forces.

For more information on this remarkable new cartridge, write for 
the V15Type IV Product Brochure (ask for AL569), and read for 
yourself how far Shure research and development has 
advanced the state of the art.

AUDIO ENGINEERS P/L
342 Kent Street.

SYDNEY 2000 N.S W

AUDIO ENGINEERS (Vic.)
2A Hill Street.

THORNBURY 3071 Vic

AUDIO ENGINEERS (Old.)
5IACastlemaine Street 

MILTON 4064 Qld

ATHOL M. HILL P/L
33 Wittenoom Street, 

EAST PERTH 6000 W.A
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between signals derived from a stamper 
and those from the equivalent pressing.

Mechanically, the prospect of 
producing the bi-pointed stylus looked 
daunting indeed. The inside faces 
would have to be radiused so that they 
would relate appropriately to the sides 
of the ridge, while at all times clearing 
the top of the ridge. At the same time, 
the outer sides of the twin tips must not 
touch the walls of adjacent ridges.

With modulation, the ridge to be 
traced might diminish instantaneously 
to a height of 0.7 mil and be separated 
from the adjacent ridge by as little as 1.0 
mil. With these dimensions, a conven­
tional stylus with 0.7 mil radius can 
barely stay in the equivalent groove, 
but it usually gets fortuitous assistance 
from the slight "horns" which a typical 
cutter leaves above the surface on 
either side of the groove.

How might a "saddle" stylus fare?
After considerable deliberation, the 

Stanton bi-pointed stylus was designed 
with a radius for each tip of 0.5 mil and 
with a distance between tip centres of 
1.4 mil. On this basis, it should contact 
the sides of the ridge in much the same 
area as touched by a conventional 
stylus riding in the equivalent groove. 
Engineers working on the project 
deduced that, with such dimensions, 
problems of pinch effect should be 
minimal, the more so because the stylus 
would be in contact with a surface 
much more rigid than that of a vinyl 
pressing.

Fortunately, for their peace of mind, 
a bi-pointed stylus was produced and it 
did work in promising fashion.

To put their theories to the practical 
test, however, it was also necessary to 
obtain access to the stampers from 
which normal test pressings had been 
made and to compare results between 
the two. In the ultimate a good degree 
of compatibility was evident, although 
the harder metal surface retained 
better control of the twin stylus, as 
evidenced by fewer minor resonances 
and more sustained response in the 
region 13 to 20kHz.

No less gratifying was the observation 
that, after 100 playings, there was no 
evident wear or the twin tips.

Availability of the bi-pointed stylus 
has has not only meant that faults in 
stampers could be identified readily 
but an important dimension has been 
added to the delicate technique of 
repairing or burnishing faults in matrix­
es, mothers and stampers.

Several years ago, Stanton developed 
a special stylus assembly for burnishing 
faults in mothers. When a ridge or 
other slight protrusion occurs in the 
groove of a mother, it can often be bur­
nished smooth by playing across the 
area with a spherical tipped stylus 
weighted to something like 7 grams. By

Photographic 
tricks department: 

view this picture 
the other way up 

and it looks what it 
is — a 

microphotograph 
of a groove. But, as 
presented it takes 

on the appearance 
of a ridge, now 

capable of being 
played and 

burnished to 
combat faults.

playing across the fault area for 
gradually increasing distances with 
gradually decreasing pressures, the 
fault can be merged smoothly with the 
rest of the groove.

If there are too many such faults, it 
becomes easier to repeat as much of 
the process as is necessary, even going 
back to the original tape master. With 
direct-to-disc recordings, this option is

MAINS OUTLET WITH FILTERING
A new item, announced recently 
by M. R. Acoustics is intended 
to solve a dual problem which 
faces hifi enthusiasts: enough 
mains outlets to power their 
equipment, and a mains supply 
that is reasonably free from im­
pulse noise transients.

Produced in conjunction with QED 
Audio Products Ltd, of the UK, the 
MIDU (Mains Interference Distribution 
Unit) provides six 3-pin outlets 
mounted on the panel of a moulded 
box measuring 65mm x 132mm x 
200mm. The outlets, panel, mains lead 
and mains plug are in white, and the 
box is black, giving the appearance of a 
unit which is professionally designed 
and constructed.

As the distributors point out, it is a lot 
tidier and safer than the frequent 
cluster of 2-way adaptors.

Inside the box, both sides of the 
mains pass through an encapsulated 
filter assembly which is claimed by the 
manufacturers to discriminate against 
noise impulses over the freqency range 
100kHz to 150MHz. It is a logical provi­
sion inside a distribution box of this 
nature, although its effectiveness will 
vary with individual installations. In 
general filtering is most effective when 
applied at the noise source, but one 
does always have that option, par­
ticularly as the current drawn by some 
such sources is quite high.

The Mains Interference/Distribution 
unit is not itself intended for heavy duty

closed and there is a much stronger in­
centive to repair by any means possible.

One of the problems is that a scratch 
(ie, a depression) in the groove wall of a 
mother is not amenable to burnishing. 
However, as a corresponding protru­
sion on a ridge of a matrix or stamper, it 
can now be burnished with a bi- 
pointed stylus by the method described 
earlier.

service, being rated by the manufac­
turers for a total maximum load of 1500 
watts, appropriate for a group of hifi 
components. It is marked 6.3 amps and 
carries a miniature fuse in the front 
panel rated at that figure.

We gather from the distributors that 
the unit has been checked and okayed 
by the Queensland State Electricity 
Commission and it should therefore be 
appropriate for use anywhere in 
Australia.

Recommended retail price is $43.00, 
plus $3.00 to cover pack and postage 
and 50c for certified mail. Inquiries 
should be directed to M. R. Acoustics, 
PO Box 110, Albion, Qld 4010. Tel. 
(07) 48 7598 or 284 6764 or 265 1592.
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Wherever there is Entertainment 
you will see a part of

Cash-More Sound

SOUND SYSTEMS è
DISCOTHEQUE LIGHTING

Fabulous Soundout Discotheques — One of the 
most reliable discos now in use by DJs and Clubs all 
over Australia and Tasmania. Now with 200 watt 
inbuilt power amps, stereo or mono, belt drive, T/T, 
CWE fac., Slave out, tape in, tape out, mic and 
rexine covered, lock down lid, weight app. 40kg. 
Fully guaranteed 12 months.

☆ ☆ ☆ ☆ ☆

☆ PROJECTORS & ACCESSORES & SPARE PARTS.
* RAINBOW STROBE CONTROLLERS.
☆ STROBES
☆ COLOURED LAMPS E.S. 8 COLOURERS.
☆ SMOKE BOMBS
☆ DRY ICE FOG MACHINES.
☆ SPEAKER CABS.
☆ MICS ☆ STANDS * N.A.B. CARTRIDGE 

MACHINES, etc.

FOR YOUR ENTERTAINMENT NEEDS CONTACT 
CASH-MORE SOUND OR VISIT THE 

SHOWROOMS AT 149-151 GEORGES RIVER RD, 
CROYDON PARK, SYDNEY. TEL. (02) 798-6782, 

(02)798-5647.

FREE BROCHURES — PRICE LIST ON REQUEST 

SALES — SERVICE — 
INSTALLATION — HIRE
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REALITY SEARCH specialises in audio equipment for the 
dedicated hifi enthusiast. One of the lines they are currently 
offering is a pre-preamplifier intended to connect between 
a low impedance moving coil cartridge and the phono input 
of a normal stereo amplifier. Gain is fixed at 32dB for a 
bandwidth of 15Hz to 1MHz. Unweighted noise referred to 
1mV is —67dB, or —75dB after RIAA compensation. The unit 
is fitted with gold-planted RCA plugs and has a separate 
mains power supply. The price is $183.00.

Another item recently released is the TA-6 2-way speaker 
system. It uses a 200mm low frequency driver and a 38mm 
aome tweeter, with a 3rd order, 2000Hz crossover. The 
design, mechanically and electrically, is aimed at achieving 
linear phase. The claimed response is flat from 50Hz to 
15kHz, being 12dB down at 28Hz, and the price is quoted 
$425. Other items of equipment are in the production 
"pipeline".

Reality Search is also the Sydney agent for Garrot Bros of 
Melbourne, and carries a stock of their parabolic styli, as 
well attending to customers who wish to change the stylus in 
existing cartridges.

The Reality Search showroom is Room 55, 5th Floor, 432- 
434 Kent St, Sydney. At present the showroom is attended 
only on Thursday evenings and Saturday mornings; at other 
times by appointment only. All correspondence to: Box 183, 
Strathfield, 2135. Phone (02) 29 1470.
HARMAN AUSTRALIA PTY LTD (P.O. Box 6, Brookvale, 
NSW 2100), represent White Instruments Inc, manufacturers 
of audio filters, equalisers and real time analysers.

White Instruments Inc. have just released details of their 
one-sixth octave band active equalisers, which cover the 
spectrum from 40Hz to 894Hz. The remainder of the range, 
1000Hz to 15kHz, is covered by one-third octave equalisers. 
The adjustment range is plus and minus 10dB, using Mil- 
Spec rotary controls. Optional plug-in low-level crossover 
networks are available to facilitate use of the equalisers with 
two or three-channel power amplifiers.

White Instruments inc also offer one-sixth octave real 
time analysers to go with the equalisers. They claim that tests 
in the Nashville area have shown a marked "smoothing" of 
the lower frequency response where the amplifier gain has 
been trimmed using the greater precision of the narrower 
equalisers.

Telecom Australia has sanctioned the use of a modified ver­
sion of the National cassette recorder RQ-413-SP as an at­
tachment to record telephone conversations. A signal box 
must be installed in the telephone circuit, into which the 
recorder plugs. Application for installation must be made on 
Telecom form TS72. Price of the recorder, ready for installa­
tion, is $170 and Telecom installation charge is around $25. 
When not in use for this purpose, the RQ-413-SP can be 
used as a normal, portable cassette recorder.



Sennheiser's MD416U dynamic car­
dioid mic has been developed to cope 
with the rigours of the pop scene, with 
a shock mounted element to absorb 
knocks and handling noise. Response is 
from 50Hz to 15kHz. (R. H. Cunn­
ingham Pty Ltd, PO Box 4533, Vic 3001.)

ELECTRO-VOICE AUSTRALIA PTY LTD 
announced recently that their range of 
available equipment extends to over 
200 items, ranging from products in­
tended primarily for the home hifi 

enthusiast to professional audio 
products for radio and TV studios.

They are established at 174 Taren 
Point Road, Taren Point, NSW 2229. Tel. 
(02) 525 8588.

New to the Electro-Voice range are 
two 100W speaker systems, which are 
compact and rugged, but ideal for tour­
ing bands, etc. Both include special 
protection circuitry for the wide-angle 
tweeter. The S12-2 is a 2-way system us­
ing a vented enclosure for the mid­
range driver, making possible sound 
pressure levels up to 116dB. It is priced 
at $1100.
SANSUI ELECTRIC Co Ltd of Japan say 
that their Research & Development 
Division has devised a differential drive 
circuit for direct-coupled power 
amplifiers which greatly reduce possi­
ble transient intermodulation distor­
tion and improve slew rate without in­
volving penalties in other directions. 
Known as the "diamond differential 
drive", the new circuit is earmarked for 
inclusion in all future DC amplifiers.
AIWA (Aust) Pty Ltd announce that two 
new releases, while replacing existing 
lines, will offer advantages without any 
increase in price. The TPR-905 is a 3- 
band stereo radio cum cassette por­
table with in-built facilities to operate 
in conjunction with an external record 
player. It sells for $220. The new AD- 
6350 is a highly developed cassette 
deck, with all the usual facilities plus 
editing and an in-built timer. 
Recommended retail $375.

Save on 
Direct 
to Disc

Australia's first direct-cut stereo LP,
from the World Record Club Jazz 
repertoire. Special price to members 
$7.98. Join now by ordering this 
exciting album — there is no further 
obligation whatsoever. Don't send any 
money now, just fill in this coupon and 
post it TODAY!

Please send me:
The Steve Murphy Quartet Album □
I agree to pay your invoice within 
seven days of receipt.
Club details LJ
(Tick items required)

To: World Record Club, 
605 Camberwell Road, Hartwell, 3124.

Mr.
Name Mrs................................................................

Miss Please PRINT

Address......................................................................

m
State & Postcode................................................

Signature..................................................................

HOLT AD108
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Whaf do you hear from 
Fosterand Fostex?

Simply a belfer sound

The Plessey Foster-Fostex range of 
hi fi speakers. If you’ve ever heard from them 
you’ll know you’ve listened to the results of 
superb craftsmanship in the science of sound. 
Top performance can be yours through Plessey 
with the Foster-Fostex range of speakers.

Here they are, and we’d like to hear from 
you if you’d care to have the catalogue of their 
impressive technical features. Please write Plessey 
Australia, Components Division, PO Box 2, Villawood 
NSW 2163 or phone 720133.

PLESSEY



Modern expertise and computer technology 
have created a fine piece of equipment

The NEW

DM7 is the first of a

The B&W DM6 is Britain's first linear 
phase loudspeaker. A dynamic system 
that will reproduce sound with transient 
accuracy usually achieved only by the 
very best electrostatic designs.

B&W 
DIVI 7

The DM7 complements a 
remarkable range of monitor 
loudspeakers from B&W.

The DM4 is a 3-unit monitor 
loudspeaker system that produces 
high quality results from an 
incredibly small cabinet (20.8 litres) 
making it perfect for home or small 
studio use where space is at a 
minimum.

*

Only 28" x 9" x 9H". 
Despite its compact size, 
DM5 speakers can be rated 
as a system of very high 
quality. The design 
philosphy of John Bowers

I'M*» ~'s- — "To design loudspeaker
* that reproduce in your

home sound as you would 
f hear in the concert haU".■ ■

«

___________  .. new loudspeaker family reflecting , 
our computer-aided research programme. It is a compact 
3 unit system employing entirely new drive units m an 
enclosure engineered to exceptionally high standards. 
Many advances have been incorporated to reveal new 
horizons in loudspeaker performance, making possible a 
standard of musical reproduction unequalled in an 
enclosure of this size. The DM7 gives almost perfect 
amplitude linearity throughout the entire audio 
spectrum, and produces phase-coherent sound within a 
broad listening àrea. Thedrive units are purpose-designed 
and manufactured entirely in our own factory, employ­
ing new technology in order to achieve incredibly low 
distortion levels - typically less than 1% THD from
30Hz to 200Hz and less than 0.5% above that frequency. 
Another new feature in the DM7 is a variable energy 
control giving four frequency weightings - different to 
those obtainable from the control unit — to accommo­
date widely varying room acoustics.
Hear the B&W DM7 — you may well agree that this is 
the finest small speaker in the world today. Guaranteed 
for 5 years.

NSW: CONVOY SOUND WOOLLOOMOOLOO SHOWROOM 357 2444; INSTROL HI-FI 
PTY. LTD. 29 7290; PARK ST. HI-FI STEREO CENTRE 26 2798; M ILVERSON PTY.LTD.

412 2122 (PARRANfATTA) 635 3588; RIVERINA HI-FI 938 2663/4;
UNITED RADIO DISTRIBUTORS PTY.LTD. 232 3718; ARROW ELECTRONICS 29 8580; 
RUSSIN HI-FI 799 2421; PITMAN’S RADIO & TV (WAGGA) 25 2155; ALBURY AUDIO 
CENTRE 25 1712; LEISURE SOUND (CHATSWOOD) 411 4944; WROTH CENTRE HI-FI 
(BATHURST) 31 2088; BYRON BAY TV & SOUND CENTRE 85 6762; SINGLETON 
HIGH FIDELITY CONSULTANTS 72 2270; HI-FI JUNCTION 389 4000; ACT: DURA­
TA ,82 k38^: VIC: SHEPPARTON HI-FI 21 9006; ENCEL ELECTRONICS PTY.LTD.

SPECTRUM (GEELONG) 9 6616; SOUTHERN SOUND (CITY) 67 7869
HI’FI 81 THE SOUND CRAFTSMAN 509 2444;

.X-?X6200: NATSOUND 67 8 158; INSTROL HI-FI 675831; INSTROL 
H <£^£l^TON) 783 7535; QLD. JOHN GIPPS SOUND 36 0080; PREM I ER SOUND 

ROCKHAMPTON) 27 4004; TARGA ELECTRONICS (CAIRNS) 53 2715; RUSS 
71 5618; TAS. BEL CANTO (HOBART) 34 2008; UNITED ELEC- 

ím^J.ÇXÇAUN^STON) 318528; AUDIO SERVICES (BURNIE) 312390; WEST. AUST.
SERVICES PTY.LTD. 31 5455; THE GINZA 61 7444; STH. AUST. BLACK­

WOOD SOUND CENTRE 278 1281;INSTROL HI-FI 2237622; SOUND SPECTRUM 2232181

Sole Australian agent:

Convou 4 Dowling Street, Sydney 2001. Phone: 358 2088.
INTERNATIONAL
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HIFI REVIEWS

Teac A-107 stereo 
cassette deck
The Teac A-107 is top of a new line of stereo cassette decks recent­
ly released by Teac Australia Pty Ltd. It is a two-head machine with 
Dolby noise reduction, memory rewind and automatic cut-out for 
all functions. The machine impressed us with its high performance.

First impressions of the Teac A-107 
are low key. Its styling is similar to many 
other decks on the market, which is 
probably inevitable with the constraints 
of front loading decks — mechanism 
on one side, and meters and controls 
on the other. However, when one 
becomes more familiar with the deck, 
the realisation dawns that it is very well 
thought out.

For example, to gain access to the 
heads, capstan and pinch roller it is a 
simple matter to remove the cassette 
compartment door —just grab hold of 
it and pull up, ana off it comes. 
Replacement is equally easy. Other 
features of the cassette compartment 
are the backlighting and the gentle 
manner in which the door opens when 
the Eject lever is pressed. This is the 
result of a flywheel damping system 
which is quiet and simple.

Besides having an automatic cut-out 
for all tape functions (playback, record, 
fast forward and rewind), the 
mechanism has a "memory rewind" 
feature which allows cassettes to be 
rewound to a designated "000" setting 
of the tape counter.

Seven levers control the tape 
mechanism. They work well, with 
moderate pressure required. At times 
we found it difficult to initiate the 
recording function — the trick seems to 
be to fully depress the "Rec" lever first 
and then push the playback lever to 
start the mechanism.

On the other end of the control pan­
el are two easily read level meters. They 
are labelled VU meters and their 
characteristics would appear to be a 
reasonable approximation to the 
ballistics of a VU meter. While that is 
well and good, it would have been ad­
vantageous if Teac had incorporated 
LED overload indicators. At least that is 
what we thought initially; it turns out 
that the deck has quite good signal 
"headroom" above the OVU level and 
this removes the need for overload in­
dicators to a large extent. Much the 
same comment could be made about 
the need for a "limiter". There is none.

Below the two meters are four bar­
shaped push-buttons. The first (from 
left) selects either the line or the 
mic/DIN inputs. There is no mixing 
provided here, which may be regarded 

as a drawback by some users. The se­
cond and third buttons select the bias 
and equalisation settings respectively 
for normal or chromium-dioxide tape, 
while the last button controls the Dolby 
noise reduction.

There is one drawback with these 
four buttons and indeed, with push­
buttons in general. Their setting is not 
easily apparent at a glance.

Individual recording level knobs are 
provided for both channels. Concentric 
with these knobs are what Teac calls 
"memory rings". These indicate the 
user's preferred settings for easy 
repeatability.

On the extreme righthand of the 
control panel is a diminutive knob for 
the output level control. This is the 
right size for a seldom-used control and 
seems to reflect the Teac approach of 
keeping things simple.

Sockets of 6.5mm are provided for 
stereo headphones and two low im­
pedance (600 ohms or more) 
microphones. The output level at the 
headphone socket is not affected by 
the output level control setting. The 
same goes for the meter level in­
dications during playback.

Two lamp indicators are provided, 
one for the recording function and the 
other to show that Dolby is in use.

The rear panel is bare except for the 
RCA inputs and outputs and the DIN
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socket.
Removing the top cover of the A-107 

reveals just how carefully this new 
machine has been designed. Whereas 
most stereo cassette decks are a 
veritable maze inside, the Teac is sur­
prisingly empty and uncluttered.

All of the circuitry is accommodated 
on two printed circuit boards. There is 
one small PCB associated« with the 
mechanism and one large PCB carries 
the remainder. There are relatively few 
interconnecting wires and even fewer 
shielded cables. All the switches and 
controls are mounted on the PCB. 
Plastic bars connect the push-buttons 
to the switches. It is all very neat. On 
the rear panel, the input sockets are 
soldered directly to a small PCB which 
connects via a ribbon cable to the main
PCB. The same small PCB accom­
modates the output level poten­
tiometer which connects to the front 
panel knob via a long shaft.

The main purpose of this careful 
design would appear to be reduction of 
labour costs. Most of the electronics of 
the machine would be assembled by 
machine. While this holds the produc­
tion cost down, it also makes the 
machine more accessible for servicing, 
and the reduced hand assembly 
probably makes it more reliable.

While the design has all the 
appearances of being carefully thought 
out, the actual results are more impor­
tant. Here it also showed up well.

Frequency response with BASF 
chromium dioxide at —20VU was 
within +2dB from 40Hz to 15kHz, with 
a very sharp rolloff above 15kHz. This 
suggests the unit might have a built-in 
low-pass filter, to remove 19kHz pilot 
carrier from FM programs being taped. 
With TDK SA tape, the response was 
very similar, with the high frequency 
rolloff occurring at a ^lightly lower 
frequency.

Even more creditable, the frequency 
response at the minus 20VU level when 
Dolby was in use was very similar to that 
with Dolby out. This indicates a flat 
response in the first place and very 
careful matching of the Dolby recor­
ding and playback curves.

Harmonic distortion was low and 
typically below 1 per cent up to 0VU 
with a 1kHz signal. Unweighted signal 
to noise ratio was 50dB without Dolby. 
Switching in Dolby improves the un­
weighted reading by a few dB but 
would show a bigger improvement in a 
weighted noise measurement. Wow 
and flutter was 0.1 per cent DIN 
weighted.

Fast forward and rewind times for a 
C60 cassette averaged around 85 
seconds. Auto stop at the end of any 
function takes three seconds.

Dolby recordings of music off-air or 
from high quality discs gave results 
which were virtually indistinguishable 
from the original sources.

The owner's manual takes the form 
of a large sheet printed both sides and 
folded twice. It is brief and concise, and
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supplies most of the information need­
ed. An additional brochure supplied 
with the unit gives more background 
information. A circuit is not supplied, 
which is a pity. We think that all equip­
ment should be supplied with circuits 
so that there is a better chance of ser­
vice being obtained far into the future.

One feature of the owners manual is 
a list of popular tape brands and ap­
propriate bias and equalisation settings. 
While this is handy, it does not cover 
some of the more commonly available 
ta[5e types available in Australia. 
Perhaps the local distributors could 
supply an addendum.

Our summary must be laudatory. It is 
particularly satisfying to review a 
machine of modest price (for these

These two photos show the uncluttered internal design of the Teac A-107.
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times) which gives such good perfor­
mance. It gave results every bit as good
as much more expensive machines we
have heard.

About the only features we missed 
were mixing for the inputs and the 
provision for ferrichrome tape. Still, at 
the price most buyers will be able to 
live with this.

Dimensions of the Teac A-107 are 410 
x 160 x 300mm (W x H X D) and mass is 
7.5kg. Recommended retail price is 
$299.00. Further information on the 
Teac range of stereo cassette recorders 
can be obtained from high fidelity 
retailers or from the Australian dis­
tributors, Teac Australia Pty Ltd, 165 
Gladstone Street, South Melbourne, 
Victoria. (L.D.S.) ©
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MAXI SOUND
........... MINI SPEAKER

PLAYMASTER 3/26L 8” 3-WAY SPEAKER SYSTEM KIT
As featured in May 1978 Electronics Australia
At last! A compact enclosure for the flat or home unit dweller. If the 10” 
system and 12” systems are just a bit too big for your enviroment then 
the 8” is just for you! The 8” system has been designed for MAXI sound 
from a MINI size and by making the system smaller than its big brothers 
the sound quality has not been compromised.
The 8” system is also ideal in homes where a bookshelf system is desirable 
i.e. to fit into wall units etc. The front to back depth is the same as the 
shelf depth of most wall units available today.
Also ideal as rumpus room speakers, quad rear speakers, Hi Fi extension 
speakers etc. The 8” system is available in kit form only.
The dimensions are:— 320(W) x 226(D) x 535(H) mm.

50 - 20,000 Hz response - 40W power handling. 
Designed by Neville Williams M.l.R.E.E. (Aust.). 
8" 3-way 3 speaker system with similar sound 
to the fantastic "Big Brothers" 3/53L and 
3/75L (refer EA May/June 1977).
High power handling in modest enclosure. 
Proven infinite baffle design.
Deluxe foam front grilles.
Walnut vinyl veneer cabinetry (matches Twin 
25, 40/40, Musicolour etc).
No carpentry! All joints factory machined. 
Very moderately priced.

COMPLETE WITH 
DELUXE FRONT 
GRILLE.

(not shown in illustration)

Amazing Price
UPFUBIf TO APPROVED APPLICANTS WE 
lEKIwld CAN OFFER CREDIT FACILITIES

ON A MINIMUM OF 10% DEPOSIT.

1 ◄
<
$13950

PER PAIR

TOTAL SYSTEM

PLAYMASTER 12" KIT
Cat. C 2042
Speaker Kit (Pair)..... $130.00
Cat. C 2622
Box Kit (Pair)............ $124.00
Total System Price....$254.00
Cat. A-2364 t ___
Fuliy Built-up (Pair)..$359.00

PLAYMASTER 10" KIT
Cat. C 2044
Speaker Kit (Pair)......$99.75
Cat. C-2624
Box Kit (Pair)............$89.50
Total System Price....$189.25
FuliyABuHt^p (Pair)..$289.00

When ordering a complete system quote 
catalogue numbers C-2046 and C-2626

Speaker kits and box kits are available 
separately:-

SPEAKER KIT $7Qoo
(per pair) Cat. C-2046

BOX KIT
(per pair)

«6950
Cat. C-2626

SEE THESE MAGNIFICENT PLAYMASTER SPEAKER SYSTEMS AND LISTEN TO THEM AT ALL DICK SMITH STORES.

DICK SMITH ELECTRONICS IS
CVnNFY 125 Yo'k s,'ee’- SYDNEY. Ph. 29 1126
OIUIMCI M7 Hume Hwy CHULLORA Ph 642 8922

162 Pacific Hwy. GORE Hill. Ph 439 5311
30 Grose St-eet, PARRAMATTA. Ph 683 1133

MFI Rill IRNF 399 Lonsdale S,,ee'- MELBOURNE Ph 67 9834IVItLDUUnlMC 666 Bnd9e Rm|) richmONO. Ph 42 1614 

BRISBANE 166 Logan Road. 8URAN0A. Ph 391 6233 

ADELAIDE 203 Wright Street, ADELAIDE Ph 212 1962

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9AM 12 noon)

BRISBANE 1 2 Hout eathei

■ ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY

Many lines available horn the 
Dick Smith Electronics Centres at

Broadway • Bondi ■ Chatswood • Liveipuol 
Miranda . Mt Druitt . Parramatta ■ Roseland-- 
and Warnngah MallMAILORDERS po Box 747, Crows Nest, N S W. 2065. Post and packing extra.

Dealers across Australia.



Denmark declares war 
on so-called ‘superamps’

Our split power supply insures that 
each channel’s signal remains 
completely independent. The power 
rating of the Beomaster 4400 is 
2 X 75 watts RMS, with 0.05% total 
harmonic distortion, at full output 
with speakers of 4 ohm impedance.

In the event of output transistor 
failure, a protective relay prevents DC 
voltage from overloading and 
possibly damaging the loudspeakers. 
Voltage going to the speakers is 
continuously monitored; operation of 
the relay is fully automatic.

A Bessel filter, incorporated with 
newly designed circuitry, eliminates 
Transient Intermodulation Distor­
tion (TID) and its cause. Additionally, 
this new circuit gives the amplifier 
a virtually perfect square wave 
response, demonstrating that linear 
phase is maintained to the limits of 
the amplifier’s bandwidth.

Eight, high power, cascade transistors 
eliminate crossover distortion in 
the output stage. They can handle the 
highest signal strength without 
performance deterioration.

Redesigned phono-preamplifier 
circuitry will handle any known input 
signal while limiting noise to more 
than 2 dB above the theoretical 
thermal noise limit of the cartridge 
itself. RIAA equalization is accurate to 
within 0.5 dB from 30-20,000 Hz. 
Total harmonic distortion within the 
preamplifier circuitry remains 
below 0.05% at any frequency.

I

Ambiophonic circuitry, when 
completed with two additional side 
speakers, allows you to recreate 
much of thè ambience and hidden 
sound information already present in 
stereo records, tapes, and FM trans­
missions. This circuitry will 
significantly increase your listening 
pleasure and the value of your present 
record collection.

The linear switch permits all tone 
control and volume compensation cir­
cuitry to be totally removed from 
the active circuit path. Depressing the 
lever eliminates all electronic noise 
generated by these circuits, and gives 
you a completely flat frequency 
response.

The overload indicator is provided for 
the technically oriented audio 
enthusiast. It serves as a reference 
point for performance and illuminates 
when the maximum undistorted output 
has been reached.

Tone controls are designed around 
active filter circuits. The cutoff curves 
were established by computer ana­
lysis and, most importantly, intensive 
listening tests. The controls introduce 
a minimum of distortion and a range 
surpassing the needs of any known 
music source.

The tuner features an IF section 
utilizing ceramic filters, a double tuned 
quadrature detector, and phased 
locked loop stereo decoder.
This circuit offers exceptionally linear 
phase characteristics, which means 
very low distortion and excellent chan­
nel separation. Signal distortion in 
either mono or stereo is less than 0.3% 
at mid frequencies and remains 
virtually unchanged to the limits of the 
bandwidth.

Varactor diode tuning permits up to 
six stations to be pre-set by the 
user for instant, electronically accurate 
recall at any time. Random FM tuning 
is accomplished with the smooth 
sliding tuning bar.

Beomaster4400 explodes the myth 
that ‘power is the basis of clean sound’
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design, numerous technical innovations and a specification that 
keeps touch with reality — the reality of the music you listen to.

Beomaster 4400-not one 
outstanding feature/^

Some manufacturers begin the
beguile by attempting 
to establish 
“spectacular” data in 
one or two areas 
hoping to grasp 
technical RIAA 

Equalising
Pre- 

amplrfier Volume
Tone 

controls
Power 

amplifierpre-eminence.
The overall performance of such products almost

It all started with “Superspinner”
Bang & Olufsen fired the first shot by introducing the 

“Superspinner” — Beogram 4002 — the first and still the 
world’s only electronically controlled, automatic, 
straight-tracking turntable.

Beogram 4002 plays a record precisely as it was cut — 
from the edge to its centre in a straight line instead of tracing an 
arc. The result is sound quality audibly superior to all 
conventional turntables.

Inventiveness is one of Bang & Olufsen's best weapons.
Now the same creative engineering that produced the 

“Superspinner” has changed amplifier technology in such a way 
that power need no longer be considered a basis for producing 
clean, undistorted sound.

Beomaster 4400- Here are the limits 
to how realistic a music system can sound
There will always be a difference between the original 

performance, and reproduced music.
A great many people overlook the fact that a music system 

can never produce better quality sound than the source material 
allows.

Records, tapes and radio transmissions all have inherent 
limitations — for example, there is rumble from the cutting 
machine in most record grooves. „

However a great many people mistakenly believe that all 
distortion is created at the programme source. Whereas in most 
cases it is the components in a music system that are the weak 
links. Now Bang & Olufsen have produced Beomaster 4400, an 
amplifier/tuner with totally new circuitry that exceeds the most 
critical demands.

Beomaster 4400 challenges the 
chatter about distortion

Most makers of so-called “superamps” aggressively 
promote the fallacy that upwards of 2 x 150 watts RMS output, 
or a reversion to valve amplifiers is necessary to produce 
“undistorted” sound.

Many makers accept and ignore the presence of transistor 
sound” — transient intermodulation distortion — so common in 
many of today’s so-called superamps.

By analysing the problems mathematically instead of 
electronically, Bang & Olufsen have succeeded in reducing all 
forms of distortion -

t&al harmonic distortion, 
intermodulation distortion, 
transient intermodulation distortion.

This has been achieved by uniting a highly creative circuit

always suffers.
Over emphasis in any particular area will not 

necessarily improve performance.
Beomaster 4400 is engineered so that 

every function bears a precisely balanced 
relationship to all others.

All components are 
matched in perfect harmony 
so that no specific area 
receives emphasis at
the expense 
of another.

The result is a
Volume

RIAA 
Equalising

Power 
amplifier

Tone 
controls

Power 
amplifier

requirement for less power to create a crisper more real sound 
than many more expensive (more powerful) amplifiers have 
been able to produce.

Beomaster 4400 - not for the novice
It may seem provocative to enter the ranks of the 

superamp with a distortion specification of 0.05%.
But no less than this is necessary — the human ear has no 

hope of distinguishing distortion beyond this point.
It may appear cheeky to stand among the “superamps” 

with a power rating of 2 x 75 watts RMS — yet Beomaster 4400 
is (as Rolls Royce have said on the question of power) 
“adequate” for any domestic music system.

With its Bessel filter and reformulated circuitry eliminating 
Transient Intermodulation Distortion and its cause . . .

With its eight high power cascade transistors capable of 
handling the highest signal levels, eliminating cross-over 
distortion in the output stage . . .

With its newly designed phono-preamplifier capable of 
handling any known signal strength — while insuring a noise 
level of no more than 2 dB over the theoretical limit of any high 
quality cartridge ...

With its split-power-supply insuring each channel’s signal 
remains completely independent. . .

. . . Beomaster 4400 is certainly worthy of closer 
inspection by the serious enthusiast including those who still 
refuse to believe that a transistorised amplifier can compete 
with a valve model for sheer musical purity.

Bang & Olufsen suggest that a demonstration at any of the 
stockists listed below will convince even the most unbending 
sceptic that Beomaster 4400 exceeds the demands of the most 
highly trained sensitive ear, and the requirements of the most 
advanced audio system — without the need for bulk power or a 
“paper” specification. .

Bang&Olufsen
Simply the best.

Victoria: Danish Hi-Fi, Shop 9, Southern Cross Hotel, Melbourne. Tel. 63 8930. Danish Hi-Fi 698 Burke Road, Camberwell. JeL 
82 4839. Danish Hi-Fi, Cnr. Beach & Olsen Streets, Frankston. Tel. 783 1695. New South Wales: DeevaHi-Fi,326 Pacific g ay, 
Crows Nest. Tel. 439 3999. Queensland: Brisbane Agencies Audio Centre, 72 Wickham Street, Fortitude V^ey. TeL 221 9944. 
Western Australia: Danish Hi-Fi, 256 Stirling Highway (in the Rolly Tasker Building) Claremont Tel 384 2852;,South Australia. 
Ernsmiths 50 King William Street, Adelaide. Tel. 51 6351. Tasmania: Bel Canto, 138 Liverpool Street, Hobart. Tel. 34 2008. BO936/1
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Upgraded 200MHz 
digital frequency meter
... new counter runs to 40MHz without prescaler

Our popular 200MHz seven-digit frequency meter has now been 
upgraded for greatly improved performance. It can now measure 
up to 40MHz without the need for the prescaler. There is less wiring 
and easier adjustments.

by

Since publication of the low cost 
200MHz digital frequency meter in 
March 1977, over 1000 have been built. 
However, in the months following 
publication of the design, a number of 
minor problems came to light, notably 
in the front end. Now, with a change in 
the supply situation for the LED dis­
plays, it nas become both necessary and 
opportune to revamp the design.

The new front end is entirely 
different from that of the March 1977 
circuit and minor changes have also 
been made to the prescaler and 
timebase sections. Both PC boards are 
changed, although the same metalwork 
is retained. The new PC boards will 
directly mate with the old metalwork.

LEO SIMPSON

in the original low-profile case, 
measuring approximately 230 x 68 x 
210mm (W x H x D). The front panel is 
made of screen printed red polaroid 
film (or thick red perspex). When the 
power is off, the front panel is dark, 
with no digits showing. When power is 
applied, all seven digits are alight.

The range switch has three positions: 
x1, x10 and x100. On the first range 
measurements can Ige made to above 
3MHz, while the second range mul­
tiplies the limit of the first range by 10. 
On the third of x100 range 
measurements can be made to above 
200MHz, depending on the signal 
amplitude.

Input impedance of the meter on the

Apart from the circuitry changes, 
most of the features of the 1977 design 
remain unchanged, although some 
performance parameters are upgraded. 
For the benefit of readers not familiar 
with the design, we shall again describe 
it in detail.

The new frequency meter is housed
42 ELECTRONICS Australia, August,

"x1" and "x10" ranges is approximately 
1 megohm shunted by about 50pF. Sen­
sitivity on these two ranges is 30mV 
RMS or better from 20Hz to 20MHz, 
reducing to lOOmV RMS at 30MHz. On 
the "x100" range, the input impedance 
is 50 ohms and input sensitivity is about 
200mV RMS up to about 180MHz. Max-

1978

imum operating frequency is typically 
200MHz while the minimum input 
frequency on this range is 1MHz.

Accuracy of the frequency meter will 
depend on the accuracy and stability of 
the crystal timebase. This can be ex­
pected to be eithin a few parts in 
100,000. Resolution is 1Hz on the "x1" 
range, 10Hz on the "x10" range and 
100Hz on the "x100" range.

Power consumption is fairly modest. 
Current drain is between about 500 and 
600 milliamps from the 5V regulated 
supply, depending on whether the 
prescaler (used on x100 range) is in use. 
The unit is normally powered from the 
240VAC mains, but could be run from a 
12V battery in a car.

Heart of the design is a pair of 74C926 
CMOS 4-decade counters, made by 
National Semiconductor Corporation. 
Contained in the 74C926 package are 
four decade counters, four 4-bit 
latches, BCD to seven-segment 
decoder-drivers, plus an oscillator and 
multiplexing circuitry for the four digit 
driver transistors. Thus, depending on 
how the comparison is made, the 
74C926 is equivalent to between eight 
and 12 conventional TTL IC's.

Another specialised device from 
National Semiconductor is used in the 
timebase circuitry. It is the MM5369N 
CMOS programmable os- 
c i 11 a t o r/d i v i d e r, which can be 
programmed during manufacture to 
divide by any selected number 
between 10,000 and 98,000.

The particular device used by us is 
programmed to work with an American 
standard colour TV subcarrier crystal 
operating at 3.579545MHz. Output 
from the 5369 is 60Hz. This is a very 
economical method of obtaining a 
timebase since both the 5369 and the 
3.58MHz crystal are quite cheap.

The MM5369N is run at 9V to ensure 
that it does operate at 3.58MHz (this 
was not a problem with our 1977 
design, although we have modified it in 
this respect to conform to 
specifications for the 5369). Interfacing 
from the 5369 to the following 5V TTL 
circuitry is performed by a BC548 NPN 
transistor. The 60Hz output is fed to a
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These two diagrams give all the wiring details for the new frequency meter.

7473 dual JK flip-flop interconnected to 
divide by three, to give 20Hz. This 
signal is further divided by a 7490 
decade counter to give 2Hz.

The 2Hz square wave output from 
the timebase circuitry is interfaced with 
the 74C926 counter ICs in what is term­
ed a "housekeeping" circuit. This con­
sists of a 7473 dual JK flip-flop, a 7410 
triple 3-input NAND gate and a 7404 
hex inverter.

Three different pulse trains are deriv­
ed from the 2Hz timebase by the 
housekeeping circuitry, to control the 
74C926s: One second pulses for gating, 
and 250mS pulses for "reset" and "latch 
enable". Let us explain the term "latch 
enable".

As noted above, each 74C926 has 
four 4-bit latches. These are equivalent 
to a chain of flip-flops which are used 
to store the BCD count of the four 
decade counters. The latch information 
is used to drive the LED displays. Early 
frequency counters did not have 
latches and so the display was rapidly 
cycled during each count period. With 
44 ELECTRONICS Australia, August,
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latch circuitry the readout is constant if 
the input frequency is constant — there 
is no blinking or flickering.

So the "latch enable" pulse is the 
command to the 74C926 to transfer the 
BCD count from the decade counters 
to the 4-bit latches.

The basic measurement cycle takes 
two seconds. In the first second, gate 1 

1978

of the 7410 is turned on by the second 
flip-flop in the 7473 to allow a one se­
cond burst of input signal to be fed to 
the clock input (pin 12) of the first 
74C926. The first 74C926 counts the first 
four decades (to 9999) and generates 
"carry out" pulses to allow the second 
74C926 to count the following decades.

During the third half-second of the 2-



second measurement period a 250mS 
pulse is delivered to pins 5 of both 
74C926s to transfer the BCD count into 
the latches. Then in the last half-second 
another 250mS pulse is fed to pins 13 of 
the 74C926s to reset the counters to 
zero.

So the display is updated once every 
two seconds.

Notice that the second 74C926 only 
drives 3 digits instead of 4. We have 
omitted the fourth digit, because the 
74C926 typical maximum count rate of 
between 3 and 4MHz plus the one se­
cond gating time mean the maximum 
count cannot go beyond 4,000,000 — 
well within the capacity of seven dis­
play digits.

The front end of the new design con­
sists of a FET source-follower and a 
Motorola ECL (emitter-coupled logic) 
device, MC10116L. The MC10116L is a 
triple differential amplifier with com­
plementary outputs. It is connected to 
perform as an amplifier and very high 
speed Schmitt trigger. Interfacing from 
ECL to TTL levels is performed by a PNP 
transistor.

The MC10116 is used in quite a few 
current commercial frequency 
counters and would appear to be best 
available device for this function. Its 
frequency capability is well in excess of 
the following logic circuitry.

On the "x10" range the signal from 
the front end is fed to a high speed 
7490A or 74LS90 decade divider. These 
decade dividers have a typical max­
imum toggle rate of 40MHz and a 
guaranteed minimum figure of 32MHz.

To simplify switching, the signals 
from the front-end and 7490A decade 
dividers are controlled by a 7400 quad 
2-input gate wired as a SPDT switch.

On the "x100" range the input signal 
is fed to the 95H90, a Fairchild ECL 
device, which can divide by 10 or 11 (10, 
in this case). The output from the 95H90 
is coupled to the MC10116L, and 
thence to the 7490A to obtain a signal 
division of 100. By coupling the 95H90 
to the MC10116 instead of direct to the 
7490A, the need for a separate ECL to 
TTL interface transistor from the .95H90 
is eliminated.

The power supply is a little more 
complicated than the 1977 design. A 
15V secondary transformer drives a 
bridge rectifier from a 9.5 tap. Filtering 
is provided by two 2500uF capacitors in 
parallel. A zener diode is used to 
provide 9V for the MM5369, while a 
three-terminal regulator derives the 5V 
rail.

All of the circuitry, apart from the 
transformer, range switch and 
readouts, is mounted on a PCB measur­
ing 178 x 127mm and coded 78f6a. The 
seven LED displays are accommodated 
on a separate PCB, measuring 118 x 
53mm and coded 78f6b. This board is 
mounted and secured at right angles to 
the main PCB, at the front.

Before assembly, both boards should
be carefully examined for faults in the
copper pattern. These may take the

mnoedwEl E.A? FREQUENCY METER KITS
200 MHz $86.98 ($99.50 inc. tax) 20 MHz $79.59 ($91.00 inc. tax). All com­
ponents are supplied and all are top quality, guaranteed. Pre-punched 
metalwork. Fibreglass P C. boards. A high-grade crystal is used. (Also available 
separately for $5.75 post free). B.N.C. socket standard. U.H.F. available on 
request. Certified post free in NSW; $1.50 interstate money-back guarantee. If 
not satisfied, return within 7 days (unassembled, in perfect condition and 
original packing) for refund less postage. Enquire about assembled units. 
CONVERSION KIT for March 1977 design units: Contains P.C. B's and all 
additional components (including displays) $29.00 post free.

ELES,CS I GHz/50MHz FREQUENCY METERS
I GHz kit $171.00 ($195.90 inc. tax) Assembled: $260.00 ($299.00 inc. tax). 
50 MHz kit $151.00 ($172.90 inc. tax) Assembled: $240.00 ($276.00 inc. 
tax). Measures frequency, period to 10 sec. and time to 100 sec. Top quality, 
guaranteed components, pre-punched metalwork. Money-back guarantee as 
above. Assembled units are tested, calibrated and guaranteed six months. For 
further details see March and April 1978 "E.T.I." or contact us. Registered 
post is free in Australia. C O D. available on all kits. Optional air or road freight 
payable by customer (deduct $4 from price). N.Z. and P.N.G. customers for 
either model: Tax free prices plus $2 for surface post or $9 for air mail (both in­
sured).

J. R. COMPONENTS
P.O. Box 128, Eastwood, 

NSW 2122. Phone (02) 85 3976

Bargain Tina /
To introduce the 0613 1 edition ol

The SEMICON
International Transistor Index

The Diode/SCR Index
and I.C. Index-Ine U.P.S. (Publication soon)

We have
A SPECIAL OFFER
for new and existing subscribers
send for details. Don’t delay.

• Available for a limited period only.

AVAILABLE FROM:

Adrian Michells T.V. Replacements
Rear 139 Union Road, Surrey Hills 3127.

Tel: 89 1019
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FAMOUS MICRONTA® TEST EQUIPMENT

22-024

15*

158*

KO

1000 Ohms/V Pocket Tester— 8 Ranges
Features 5.0cm meter, mirrored scale to prevent 
parallax, zero adjust, pin jacks for all ranges. AC and 
DC Volts: 0-15-150-1000. DC Current: 0-150mA. 
Resistance: Rx1000 (100,000 ohms full scale). 
Accuracy: ±3% DC, ±4% AC. 1% resistors. 8.8x5.8x
3.1cm. With leads, battery. 22-027. 9.95

8-Range Multitester Kit 
•7000 Ohms Per Volt »Pocket Sized 

Two-colour mirrored scale with pin jacks for all ranges. 
AC and DC Volts: 0-1000. DC current: 0-150mA.
Resistance: 0-100,000 ohms. Accuracy DC,
±4% AC. 8.8x5.8x3.1cm. With leads, instructions. 
Requires “AA” battery. 28-4012.................................. 8.95

50,000 Ohms Per Volt — 43 Ranges
• Volts/Amps "Range Doubler" ‘10.7cm Mirrored Scale 
•Single-knob function switch •Overload protected
DC Volts: 0-250mV, 2.5-10-50-250-1000 at 50 k«/V;0-125mV, 
1.25-5-25-125-500 at 25k«/V; AC Volts; 0-10-50-250-1000 at 
10k«/V; 0-5-25-125-500 at 5k« N. DC Current: 0-50 uA, 5-50- 
500 mA, 10A at 50 kn/V;.0-25 uA, 2.5-25-250mA, 5A at 25 
k«/V. Resistance: Rx1, Rx10, Rx100, Rx1000, Rx10,000 (10 
ohms centre scale). Decibels: -20 to +62,8 ranges 
Accuracy ±3% DC. ±4% AC. 16.9x12.3x5.0cm. Comes
with leads, batteries, instructions.22-204. 37.95

43-Range Multitester Kit
•50,000 Ohms Per Volt
•Range Doubler Aids Low-Voltage Accuracy

11.4cm mirrored scale, overload protection, more. 
DCV: 0-500 at 50k/V, 0-1000 at 25k/V. ACV:0-500 at 
10K/V, 0-1000 at 5k/V. DC Current: 0-10A. Resistance: 
Rx10k dB: -20 to +62. Accuracy: ±3% DC, ±4% AC 
Req. “AA” & 9V batteries. 17.1x12.3x5.3cm. With leads.
28-4014........................................................................... 34.95

28 Ranges — 10 Megohms/Volt 
•Dual FETs ‘Mirrored 12.7cm Scale 
•Double-Overload Protection

Features high-accuracy 25uA meter, polarity reverse 
switch, single-knob range selector. DC Volts: 0-.3-1-3- 
10-30-100-300-1000 at 10 megohms. AC Volts: 0-3-30- 
100-300-1000 at 10,000 ohms/volt. DC Current: 0-100 
uA, 3-30-300 mA, 10A. Resistance: Rx1, Rx10, Rx1000 
Rx10k, Rx1M (10 centre scale). dB: -20 to +62 in 5 
ranges. Accuracy: ±3% DC and ±4% AC. 17.7x13.9x
7.9cm. With leads, batteries. 22-206. . 59.95

25-Range Multitester Kit
•20,000 Ohms Per Volt 
•Colour-Coded Scale

10.1cm mirrored scale. DC Volts: 0-1200 at 20k ohms/ 
volt. AC Volts: 0-1200 at 10k ohms/volt. DC Current: 0- 
60 uA-300 mA. Resistance: Rx1-Rx1000 (24 centre scale). 
dB: -20 to +63, 5 ranges. Accuracy: ±3% DC, ±4% 
AC. 14.2x8.8x3.8cm. With leads, instructions. Requires 
“AA” battery. 28-4013............................... 21.95

Dynamic Transistor Checker
•Tests NPN and PNP Types —Low,Medium,High Power
A must for any hobbyist or experimenter working with 
solid-state circuitry. Shows current gain and electrode 
open and short circuits. Permits matching of similar 
transistors in working circuits. And you can make 
Go/No-Go tests from 5 to 50 milliamps on power 
transistors. “Quick-check” sockets plus clip leads for 
in-circuit testing. 15.8x7.6x6.3cm. With “C” battery, 
leads, instructions. 22-024.........................................14.95

Transistorized Signal Tracer
•Checks Signals from Antenna to Speaker

A valuable aid for all kinds of RF, IF and audio 
servicing work, this battery powered tracer speeds up 
troubleshooting of amplifiers, receivers, tuners, even 
record changers. Lets you test stage-by-stage to help 
isolate the defective circuit Built-in 5.0cm speaker 
Volume Control. 5.0x14.2x3.8cm. With 9V battery, 
colour-coded leads, with alligator clips, instructions 
22-010................................................................ 13.95

TANDY ELECTRONICS
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PARTS LIST FOR THE 200MHz FREQUENCY METER
MAIN PCB ASSEMBLY

7 PCB, 78f6a, 178 x 127mm
1 3.579545MHz crystal
19 PC pins
1 inductor: 13mm balun former 

with 10 turns 26 B&S enamelled 
copper wire.

SEMICONDUCTORS
2 74C926 4-digit counters
1 MC10116L ECL triple differential 

amplifier
1 95H90 ECL prescaler
1 MM5369N oscillator/divider
7 74LS90 or 7490A high speed 

decade counter
7 7490 decade counter
2 7473 dual IK flip-flops
7 7410 3-input NAND gate
7 7404 hex inverter
7 7400 quad 2-input NAND gate
7 7805 or LM340T/5 5V regulator
7 BC338 switching transistors
1 BC548 NPN transistor
1 PN4258, 2N4258, 2N6001 PNP 

high speed switching transistor
7 2n5485 or similar VHF FET
6 1N914, 1N4148 silicon signal 

diodes
4 1N4001 silicon rectifier diodes
7 9V 400mW zener diode

CAPACITORS
2 2500uF/16VW electrolytic
4 100uF/6.3VW PC electrolytic
3 10uF/16VW PC electrolytic
2 10uF/25VW tantalum electrolytic
7 4.7uF tantalum electrolytic
9 0.047uF ceramic or metallised 

polyester
3 0.01 uF ceramic
7 220pF ceramic or polystyrene
7 33pF NPO ceramic
7 70-40pF ceramic trimmer 

(Stettner)

RESISTORS
(% or V2W, 10% tolerance)
7 x 10M, 1 x 1M, 1 x 47k, 7 x 39k, 
7 x 10k, 1 x 4.7k, 1 x 2.7k, 7 x 2.2k, 
7 x 1k, 6 x 470 ohms, 3 x 220 ohms, 
2 x 100 ohms, 1 x 47 ohms, 14 x 27 

ohms,
7 x 1k trimpot, 7 x 500 ohms trimpot.

READOUT PCB 
ASSEMBLY

7 PCB, 78f6b, 779 x 53mm
7 seven-segment common cathode 

LED displays, Liton LT-303 or 
equivalent

CHASSIS & HARDWARE
7 chassis and cover
7 front panel (screen-printed red 

Polaroid film).
7 BNC socket, single-hole moun­

ting
7 knob
7 SPST miniature toggle switch
7 4 pole three-position switch
7 power transformer, 15V centre­

tapped at 7 amp DC; A&R 2155, 
DSE 2155

4 rubber feet
4 Richco 10mm high PCB supports 
7 solder lug
7 three-pin mains plug and three- 

core flex
7 mains cord clamp and grommet
1 three-way insulated terminal 

block

Miscellaneous: screws, nuts, lock­
washers, hook-up wire, tinned 
copper wire, insulation tape, solder, 
etc.

Note: Capacitors and resistors with 
high ratings may be used if physical­
ly compatible. Other substitutions, 
unless mentioned in the text, are not 
recommended.
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form of breaks in the fine copper 
tracks, or shorts between adjacent 
tracks. If any faults are found, they 
should be repaired at this stage.

Take care, when making solder 
joints, to avoid damage to the PCB 
pattern. Be wary of making solder 
"bridges" or overheating pads until 
they lift. Use a low wattage soldering 
iron with a small chisel-shaped bit.

Fit all the wire links first, then mount 
the components and PC pins. Leave the 
5369 and 74C926 IC's until last. Note 
that all of the IC's with the exception of 
the 74C926's and 95H90 are oriented in 
one direction — with notched ends 
toward the rear of the PCB. 

Wa have not found it necessary to

take any special precautions when 
soldering the CMOS ICs except to use a 
small low voltage iron. If you are 
worried, connect the soldering iron to 
the PCB earth pattern with a jumper 
lead and then solder the supply and 
earth pins of the CMOS ICs first.

We have specified BC338 (or BC337) 
transistors for the digit drivers because 
of their low collector saturation 
voltage. It is possible to substitute 
BC548, but the readouts will not be as 
bright and there is also the likelihood 
that they will not all have the same 
brightness.

Pin 7 of the MM5369N is a buffered
output for the 3.5MHz oscillator.
However it is of no real use in calibra-

tion. It could be handy for 
troubleshooting to check that the os­
cillator is actually running.

Low power Schottky IC's may be sub­
stituted for all TTL devices in the circuit. 
This has the advantage of lowering the 
power consumption.

The 2N4258 transistor following the 
MC10116L is a very high speed 
switching type. Do not substitute types 
other than those listed unless they are 
known to be suitable for high speed 
switching applications.

The readout PCB is easy to assemble. 
It uses seven LT303 common-cathode 
displays made by Taiwan Liton Elec­
tronic Company Ltd. These displays are 
available from Dick Smith Eectronics 
Pty Ltd. Parts retailers may obtain 
supplies from D. S. Distributors, 24 
Carlotta Street, Artarmon, NSW 2064.

Solder in the wire links to the 
readout PCB before installing the LED 
displays. Note that MAN-7 or DL-704 
LED displays are not compatible with 
this board.

The readout PCB is attached to the 
main PCB by soldering the line of pads 
together on both. Alignment marks are 
provided near the lower edge of the 
display PCB. These should be lined up 
with the edge of the main PCB. Use a 
couple of stout tinned copper wires 
soldered to the copper pattern of both 
PCBs, to hold them in alignment (and 
perpendicular to each other) while 
soldering each of the pads takes place. 
This takes care of all connections 
between the PCBs.

Now assemble the chassis hardware. 
Solder the mains leads to the power 
transformer, tape them and bolt the 
transformer to the chassis.

The screen printed Polaroid panel 
should be attached to the chassis with a 
suitable adhesive or double-sided 
adhesive tape, along with the two 
switches and input socket.

If you are unable to obtain a screen 
printed Polaroid front panel from kitset 
suppliers, red Polaroid film can be 
purchased from the Customer Service 
Division of Polaroid Australia Pty Ltd, 
Waterloo Road, North Ryde, NSW 2113. 
Labelling may be added with white 
Letraset.

The input socket may be a single hole 
mounting BNC type or a single hole 
mounting UHF type to take a PL259 
connector. The mounting hole needs 
to be larger for the latter type.

The three-core mains cord should be 
passed through a grommetted hole in 
the rear of tne chassis and anchored 
with a cord clamp. Terminate the earth 
wire to a solder lug on the chassis. Ter­
minate the active and neutral conduc­
tors plus the wires to the transformer 
primary and the mains switch to a 
three-way insulated terminal block.

Next month we shall complete the
description of construction, give details
of adjustment and calibration. Also
featured will be a usrful trouble­
shooting procedure and a list of hints in
using the new frequency meter. ®

48 ELECTRONICS Australia, August, 1978



M AlAf 111* THE new up-rated e.a. 
NU W IHo DIGITAI FREQUENCY NIETER
BASIC UNIT NOW 40MHz * 200MHz with 11C prescaler!

panel - with a Marvi-plate cover at no extra charge!

EXCLUSIVE!
Uses the latest premium quality LT-303 readouts — 
as used and specified by E.A. in their original design.
Don't accept substitutes!
Available separately: Cat Z-4103................$1.90 ea.

^Easier to build and set up
^Better sensitivity (30iriv)’
$AND STILL THE SAME LOW PRICE!

BASIC $AA
UNIT 
Cat K 3437

50
*20Hz - 20MHz

95H90 IC to extend the range of the basic unit to 200MHz: 
Cat Z-5360 ........ $16.50. A 200MHz counter for $116.00!

u >
^SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS ZjMp

DICK SMITH ELECTRONICS ®
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Build this simple 
utility timer
There are many situations where a timer-cum-alarm unit can prove 
a very handy gadget indeed. Our new Utility Timer can accurately 
time intervals of up to four hours or more, and features 11 useful 
time intervals ranging down to 15 seconds. The unit is battery 
powered but can also be run from a mains plug-pack power 
supply.

by GREG SWAIN & DAVID EDWARDS

Many readers have probably already 
thought of a use for this low-cost timer 
unit by now. Applications which spring 
immediately to mind include a parking 
meter reminder, an egg timer and a 
"phone back" reminder. Or perhaps 
you could use it to remind you to move 
the garden hose, or that your TV movie 
is about to start.

Whatever your application, you will 
find our Utility Timer easy to build and 
easy to use. To operate the unit all you 
have to do is select the desired time in­
terval and move the toggle switch to 
the start position. The unit will then 
start counting and, at the end of the 
preset time interval, it sounds a small 
buzzer.

Let's take a look at the circuit. As you 
can see, it's really very simple.

Basically, it consists of a "clock" os­
cillator driving a 14-stage ripple carry 
binary counter, together with a quad 2- 
input NAND gate. The clock is im­
plemented using a 555 timer IC, and has 
a nominal period of 1.758s. This 

nominal period can be adjusted plus or 
minus 20% by the 100k calibrate trim­
pot, partly to take care of component 
variations and also to allow the unit to 
be accurately calibrated to the desired 
time ranges.

The clock output is fed from pin 3 of 
the 555 via NAND gate "a" to the ripple 
counter, a 4020 CMOS device. The 
counter is advanced one count on the 
negative transition of each clock pulse, 
and can be reset to the zero state by a 
logical "1" at the reset pin (pin 11).

In our circuit, the reset function is 
automatic with switch-on. Initially, the 
0.1uF capacitor at the input to gate "c" 
is discharged, forcing the output of the 
gate high to reset the counter. The 
capacitor then charges via the 470k 
resistor to remove the reset pulse from 
the counter after a short delay.

The number of clock pulses counted 
by the ripple counter (and hence the 
time interval) is determined by the set­
ting of the 11-position switch. When 
the counter output selected by the

A plastic "zippy" box was used to 
house the prototype Utility Timer.

switch goes high, the output of gate 
"b" is forced low. This in turn forces 
the output of gate "a" high, stopping 
the clock pulses to the counter.

50 ELECTRONICS Australia. August. 1978



View inside the completed Utility Timer. Take care when mounting the PC board 
to ensure that the large electro does not foul the off/start switch.

At the same time, a small buzzer unit 
is driven by gate "d" and a BC558 tran­
sistor, to sound the alarm.

Four 1.5V penlight cells are used to 
power the unit or, alternatively, it may 
be powered from the mains via a 9V 
plug pack. Filtering of the supply line is 
provided by a 1000uF electrolytic 
capacitor and a 0.1uF polyester 
capacitor.

We should now explain that the in­
terval calibrations marked on the front 
panel will not be accurate over the en­
tire range for any one setting of the 
calibrate trimpot. This is because the 
range switch actually selects binary in­
tervals, ie. in a 1, 2, 4, 8, 16 etc 
relationship. For example, if we 
calibrate the unit so that the shortest 
time interval is 'A minute exactly, then 
the longer intervals will be: Vi minute, 
1 minute, 2 minutes, 4 minutes, 8 

minutes, 16 minutes, 32 minutes, 64 
minutes, 128 minutes and 256 minutes.

As you can see, the front panel 
calibrations will only be accurate up to 
8 minutes in this case. For longer inter­
vals, those marked in hours, there are 
discrepancies. For the most part, these 
discrepancies are fairly small, at least up 
to the 2 hour calibration setting which 
is still only 8 minutes out. This error has 
grown to 16 minutes for the 4 hour 
calibration setting, though.

The alternative is to set the calibrate 
trimpot so that the longest time interval 
will be 4 hours exactly. Our time inter­
vals will now be: 0.23 minutes, 0.47 
minutes, 0.94 minutes, 1.88 minutes, 
3.75 minutes, 7.5 minutes, 15 minutes, 
30 minutes, 60 minutes, 120 minutes 
and 240 minutes. The calibrations mark­
ed in hours will now be accurate, but 
there will be discrepancies for the

PARTS LIST
1 case, 730 x 68 x 41mm
7 front panel (see text)
7 1-pole, 12-position rotary switch
7 SPDT miniature toggle switch
7 printed circuit board, coded 
78tm8, 59 x 71mm
4 7.5V penlight cells
7 4-way battery holder to suit
7 miniature buzzer, 6 VDC operating 
voltage
2 2.1mm DC input jack (optional, 
see text)
Hookup wire, PCB pins, battery clip, 
machine screws & nuts, solder
SEMICONDUCTORS
7 555 timer IC
7 4011 quad 2-input NAND gate
7 4020 14-stage binary counter
7 BC558 PNP transistor
RESISTORS (all 'AW)
7 4.7k, 7 47k, 7 700k, 2 470k, 7 700k 
trimpot
CAPACITORS
7 1000uF 16VW PCB mounting elec­
trolytic
7 10uF tantalum electrolytic
2 0.1 uF polyester
7 0.01 uF polyester
NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used in the prototype. Components 
with higher ratings may generally be 
used provided they are physically 
compatible.

minutes calibrations.
Again, these discrepancies can be 

considered quite small, the largest 
error being 30 seconds at the 8 minute 
setting.

What it all means is that you have a 
choice when calibrating your Utility 
Timer. You can tweak the calibrate 
trimpot for accurate readings either on 
the minutes ranges, or on the hours 
ranges.

Actual size reproduction of the front panel artwork.

The overlay pattern shows the PC
board from the component side. Pay
attention to component orientation.
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Simple utility timer

At top is a close-up view of the assembled PC board. 
Observe the usual precautions when soldering the CMOS 
devices. At left is an actual size reproduction of the PC 
artwork.

Construction of the unit is quite 
straightforward. As can be seen from 
the photographs, the unit is built up on 
a small PC board coded 78tm8 and 
measuring 59 x 71mm. This board ac­
commodates all of the circuitry excep­
ting the switches, batteries and buzzer 
unit.

An economical plastic "zippy" box 
measuring 130 x 68 x 41mm and 
available from most parts suppliers was 
used to house the timer. The front pan­
el was made from photosensitive 
aluminium, but we assume that com­
mercial panels will be available shortly 
after this article appears.

Commence construction by wiring 
up the PC board according to the cir­
cuit and component overlay diagrams. 
Fit all discrete devices and the 555 chip 
to the board first, taking care to orient 
polarised components correctly. Use 
PC stakes and rainbow cable for exter­
nal connections from the board to the 
front panel switches.

The 4011 and 4020 ICs are CMOS 
devices and should be left till last. 
When soldering them into circuit, the 
following precautions should be 
observed to avoid damage from static 
charges: (1) earth the barrel of your 
soldering iron to the earth track on the 
PC pattern; (2) solder the power supply 
pins first. The power supply pins for the 
4011 device are pins 7 (earth) and 14 
(+V), while those for the 4020 device 
are pins 8 (earth) and 16 ( +V).

The four penlight cells are accom­
modated in a 4-way battery holder 
which sits at the top of the case. A piece 
of foam can be used to ensure that the 
holder stays in position when the lid is 
screwed down, and to prevent shorts.

Use of the unit with an external plug­
pack power supply is optional. If you 
wish to incorporate this feature, then a

Fundamentals of
SOLID STATE

to toctos

2.1mm DC input jack can be mounted 
at the end of the case nearest the start 
switch. We chose not to wire the jack 
into the prototype.

The alarm unit used in the prototype 
is a miniature solid state buzzer of tne 
type sold by Dick Smith Electronics Pty 
Ltd. This is mounted at the top of the 
front panel, as shown in the 
photograph.

Once construction is complete, the 
unit can be switched on and tested for 
correct operation. Do not forget to 
check for correct operating using both 
the internal battery and the external

plug-pack. If the unit fails to operate 
correctly, check carefully for missed 
solder joints, incorrect wiring, or com­
ponents inserted the wrong way 
around.

Assuming correct operation, the unit 
can now be calibrated for accurate 
readings on either the hours or the 
minutes ranges, as described previous­
ly. Calibration is best affected with the 
interval switch set to the 1 minute 
range. Adjust the calibrate pot to give 1 
minute exactly for accurate minute 
readings, or 56 seconds (56.25 to be 
precise)xfor accurate hour readings. ®

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State is in its se­
cond printing, showing how popular it 
has been. It provides a wealth of infor­
mation 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. “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 newsagents, electronic suppliers and also “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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Performance features 
at a price you can afford- 
and fully backed by Tektronix
Only Telequipment offers you:
TEKTRONIX GUARANTEE
The Telequipment family of oscilloscopes is fully guaranteed by Tektronix, the 
world's leading oscilloscope manufacturer.

PERFORMANCE FEATURES YOU NEED AT A PRICE YOU CAN AFFORD
Model D61a Designed for portability and easy operation, the D61 a is a dual 

trace 10 MHz scope. For easy, accurate viewing, the D61a features automatic 
triggering and bright stable waveforms on an 8 x 10 cm display.

Model D83 A plug-in oscilloscope with a big display. The D83 sets high 
standards of performance, versatility and value. Plug-in options include 50 MHz 
dual trace at 5mV/div., single or delayed sweep and high gain differential.

Model D32 When you demand an extremely portable scope, the D32 is 
ideal. Battery or ac line operated, this 10 MHz dual trace scope weighs only 
10 lbs. An optional shoulder strap or attache carrying case can be used to take
your scope into the field.

IDEAL FOR MANY APPLICATIONS Tfektronix
If you're servicing pocket calculators, 
T.V., radio, microwave ovens, alarm 
systems or dozens of other consumer 
products, Telequipment scopes 
can do the job for you. Easy 
viewing and operating make 
Telequipment ideal for

COMMITTED TO EXCELLENCE

classroom use too.

TELEQUIPMENT...
THE CHOICE FOR YOU 
Performance features at a 
price you can afford, plus 
full backing by Tektronix 
make Telequipment a wise 
choice when you're looking 
for low-cost oscilloscopes.

For more information about Telequipment oscilloscopes, contact 
Tektronix Australia Pty. Ltd., 80 Waterloo Road, North Ryde 2113. 
Sydney 888 7066, Melbourne 818 0594, Brisbane 31 2896, 
Adelaide 223 2811 Perth 325 4198.

TK11
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E.

K

S

D. & E. (SALES) PTY LTD, Now Trading as ALL ELECTRONIC COMPONENTS
COME TO THE PEOPLE WHO

SPECIALISE IN KIT SETS
MAJOR STOCKISTS OF ALL GENERAL 

RADIO AND ELECTRONIC COMPONENT
PARTS YOU NAME IT WE WILL QUOTE

K

S

E.A. & E.T.I. KITSET SPECIALISTS.
P.C. BOARDS B&S ENAMELLED COPPER 

WIRE FROM 10-38 GAUGE.
ONLY “RECOGNISED BRANDS” AND TOP QUALITY COMPONENTS STOCKED.

Resistors (incl. large industrial types), capacitors, semi-conductor devices, switches, meters, valves, metalwork 
front panels, plugs, sockets, cable connectors, transformers, speakers, etc., etc., etc. .

POPULAR KITS TOP QUALITY LOW PRICES
LEARN WHILE YOU BUILD

STEREO UNITS
SI 
S?
S3 
S4 
SS 
S6 
S7 
S8 
S9 
SIO

SI?

- ETI 484. Compressor Expander
- ETI 482 . 50 watt per channel Ampliher
- ETI 482A. Preamp Board
- ETI 482B. Tone Control Board
- ETI 485. Graphic Equalizer
- ETI 480. SO watt Amplifier

ETI 480. 100 watt Amplifier
- ETI 480 Ps. Power Supply for Above
- ETI 443. Expander Compressa
- ETI 444. Five Watt Stereo
- ETI 422B. Booster Amplifier
- ETI 438. Audio Level Meter

S13 - ETI 440. 25 watt Stereo Amplifier
S14 - ETI 420. Four channel Ampliher
S15 - ETI 420E. SQ Decoder
S16 - ETI 4Î3.
SI7 - ETI 422.
S18 - ETI 426.
S19 - ETI 4Î9. 
S20 - ETI 416 
SÎ - ETI 417.
S22 - ETI 410.

S23 -
S24 -
S25 -
S26 -
S27
S28 -
S29
S30
S31 -
S32
S33
S34

Add-on Decoder Amplifier 
50 Watt per channel Amplifier 
Rumble Filter
Simple Stereo Amplifier 
25 Watt Stereo Amplifier 
Over Led Distortion Monitor 
Super Stereo Sound Source

Width Control
ETI 425. Integrated Stereo System 
ETI 427 Graphic Equalizer

EA 
EA 
EA 
EA 
E A.

E.A. 
E.A.

Playmaker 
Pleymister 
Playmaker 
Pliymarter 
Playmaiter 
Playmatter

10 * 10
12 8 40 watt
132 40 watt
136 13 watt
137 3 watt
143 12.5 watt

AUDIO TEST UNITS

Playmaster Twin 25 watt 
Musicolour II 1000 w ch 
Musicolour III 1000 w ch 
Stereo Dynamic Naie Filter

AT1 
AT? 
AT3 
AT4 
AT5 
AT6

AVI

ETI 441
ETI 
ETI 

- ETI 
- EA

128 
11?.
102

- ETI 137
TEST EQUIPMENT

Audio None Generator 
Audio Millivolt Meter 
Audio Attenuata 
Audio Signal Generator 
A F Tone Burst Generator 
Laboratory Solid State A F

Generator 
Audio Oscillator

TEI 
TE? 
TE3 
TE4 
TE5 
TE6 
TE7 
TE8 
TE9

- ETI 134 True RMS Voltmeter
- ETI 133 Phase Meter

ETI 533c Digital Display 1976 Display
- ETI 129 R F Signal Generator
- ETI 130 Temperature Meter
- ETI 706 Marker Generator
- ETI 709. R F Attenuator
- ETI 122. Logic Tester
- ETI 124. Tone Burst Generator

TEIO - ETI 123. C Moj Tester 
TEH - ETI 116. Impedance Meter
TEI? - 
TEI3 - 
TE14 - 
TEI5 - 
TE16 - 
TE17 - 
TEI8 -

ETI 533 Digital Display 1975 Display
ETI 117, Digital Voltmeter "
ETI 117 Digital Voltmeter
ETI 704. Crow Hatch Dot
ETI 120. Logic Probe
ETI 121. Logic Pulser

1975 Duplay
1976 Duplay 
Generator

TE26 - E.A. R F Impedance Meter
TE27 
TE28 
TE29

TE30 
TE31 
TE32 
TE33

- E A 
- E A 
- E A

- E A 
- E A 
- E A 
- E A

Antenna Nase Bridge 
1968 Transita Test Set 
1971 Transita iF.E.T.i

Tester
1977 Digital Logic Trainer 
2' r Digit Voit Ohm Meter 
Simple Funebon Generata 
Direct Reading Capacitance

Meter
TE34 
TE35 
TE36 
TE37 
TE38 
TE40 
TE41

- ETI 487
- ETI 483
- ETI 489
- ETI 717

- E A 
- EA

Real Time Audio Analyser 
Sound Level Meter 
Real Time Audio Analyser 
Cross Hatch Genentor 
3 Megahertz Freq Counter 
Direct Reading Ohm Meter 
Function Generata

WARNING 
WSI - ETI 
WS2 - ETI 
WS3 - ETI 
WS4 - ETI 
WS5 - ETI 
WS6 - ETI 
WS7 - ETI 
WS8 - ETI 
WS9 - ETI 
WS10 - ETI 
WS11 - ETI 
WS12 - ETI 
WS13 - E A 
WS14 E A 
WS15 - E A

SYSTEMS
583. Gas Alarm
066. Temperature Alarm
528. Home Burglar Alarm
702. Radar Intruder Alarm
220. Wailing Siren
219. Hee-Haw Siren
313. Car Alarm
518. Door Momta
503. Electronic Thief Trap
506. Infri Red Intruder Alarm
305. Automatic Car Alarm System
582. House Alarm

Electronic Siren
1976 Car Alarm
10 Ghz Radar Alarm

PHOTOGRAPHIC
PHI - ETI 586. Shutter Speed Timer
PH2 - ETI 548. Photographic Strobe
PH3 - ETI 5I4B. Sound Light Flash Trigger
PH4 - ETI 532. Photo Timer
PH5 - ETI 509 50 Day Tima
PH6 ETI 505. High Powered Strobe
PH7 - ETI 513. Tape Slide Synchronizer
PH8 - ETI 512. Photographic Process Timer
PH9 - ETI 515. Slave Flash
PH 10 - ETI 540. Umverial Timer
PH 11 - E A 1970 Stroboscope Unit
PH 12 - E.A. Sync-A-Slide
PH13 - E A Auto Trigger fa Time

Lapse Movies
PH14 - E.A. Digital Photo Timer

MODEL TRAIN UNITS
MT1 - ETI 541 Model Train Control
MT2 - E.A. 1974 Model Train Control
MT3 - E.A. 1971 SCR P U T Control Unit
MT4 - E.A. Electronic Slum Whittle
MT5 - E.A Electronic Chuftar

AUTOMOTIVE UNITS 
A1 - ETI 317. Rev Momta 
A2 - ETI 081. Tachometer

A15 -
AI6 -
A17 -

A19 - 
420 -

EA. 
E.A. 
E.A. 
E.A. 
E.A.

A21 - E A

Variwiper
Tacho fa Tune-ups
Igmbon Analyser Tachometer
Strobe Adapta la Ignition Analyser 
1975 C D.I Capaator Discharge Ignition 
Mams Supply fw Car Cassettes 
Automatic Heavy Duty Battery Charger

R7 - ETI 707A. !44MhZ Converter 
RS ETI 708. Active Antenna 
R10 - ETI 710. R F Power Amplifier 
R11 - ETI 780. Novice Transmitter
R12 - ETI 703. Antenna Matching Unit 
R13 - E.A.

TEI9 -

TE20 -

ETI 118. Digital Frequency Meter 
1975 Duplay

ETI 118. Digital Frequency Meter
1976 Display

ETI 222. Trantidor Tester
TE21 - ETI 113. 7 Input Thermocouple Meter
TE22 - ETI 107. Wide Range Voltmeter 
TE23 - ETI 108. Decade Resistance Boi
TE24 - ETI 109. Digital Frequency Meter 
TZ" ZA SWR ReflectometerTE25 - E A

TELEPHONE 
662-3506

GUITAR UNITS
Gl 
G? 
G3 
G4 
G5 
G6 
G7 
G8 
G9

- ETI 447 Audio Phaser
- ETI 413. 2 i 200 watt Badge Amplifier
- ETI 424. Spring Reverb Muer
- ETI 408. Reverberation Unit
- ETI 413. 100 watt Guitar Ampliher
- ETI 410. A D U. for your Guitar 

PM 125 5Ó watt- E A 
- E A 
- E.A

G10 - E.A.
G11 - E.A.
G12 - E.A.
G13 - E A.

PM 134 ? I watt 
PM 138 ?0 watt 
Waa Waa Unit 
Fuzz Boi 
Sustain Unit 
PM 135 1? watt

Guitar 
Guitar 
Guitar

Guitar

Amplifier 
Amplifier 
Amplifier

PREAMPLIFIERS AND MIXERS
Amplifier

R14 - E.A 
R15 - E A 
R16 - E.A. 
R17 - E A 
R18 - E.A 
R19 - E.A

R20 - E.A 
R2I - E.A 
R22 - E.A 
R23 - E A 
R24 - E A 
R25 - E A 
R26 - E A 
R27 - E.A 
R28 - E A 
R29 - E A

A3
A4 
A5 
A6
A7 
A8 
AS

- ETI 316. Transistor Assisted Ignition
- ETI 240. High Power Emergency Flasher
- ETI 239. Break Down Beacon
- ETI 312. Electronic Ignition System
- ETI 301. Van-Wiper
- ETI 502. Emergency Flasher
- £Tl 302. Tacho ind Dwell Meter

A10 - ETI 303. Brake Light Indicata 
A11 - ETI 309. Battery Charger 

1970 C D.I CapaataAl? - E A.

A13 - E.A
A14 - E.A.

Discharge Ignition 
High Efficiency Flasher 
Dwell Meter

P1 
P? 
P4
P5 
P6 
P7
P8 
P9

- ETI 445 Stereo Preamplifier
- ETI 449. Balance Mic Pre-Amplifier
- ETI 427. Graphic Equalizer
- ETI 414 Master Muer 8 Channel
- ETI 419. Mixer Preampliher
- ETI 401. FET 4 Input Mixer
- ETI 485. Graphic Equalizer
- E A PM 127 Control Umt

PIO - EA

PII - E.A

TUNERS
T1 
T?
T3
T4

R30 - E.A
R31 - E.A.
R32 - E.A

1967 Ail Wave 7 
240 Communications Receiver 
110 Gobimumcalions Receiver 
160 Communications Receiver 
130 Communications Receiver 
All Wave I C 2 
Deltahet Solid Stale Mk2

Communications Receiver 
Fremodyne 4 Complete Kit 
Fremodyne 4 RF Section 
PM 138 Tuner-Receiver 
Moi Fet 52Mhz Converter 
2-6Mhz Converter 
8- 19Mhz Converter 
lOOKhz Crystal Calibrator 
IMhz Crystal Calibrator 
V H F Power Malch 
Short Wave Converter 

lor 27Mhz
Simple SWR Meter 
27Mhz Pre-Amp 
10-30Mhz Pre-Amp

COMPUTER & DIGITAL UNITS

Simple Miier fa Pick 
Up X Microphone 

PM 145 Muer

- ETI 06?. A M Tuner 
- ETI 740. FM Tuner
- E A PM 138 Tuner

PM 146 AM-FM Tuner

VOLTAGE CURRENT CONTROLS
VI 
V? 
V3 
V4 
V5

- ETI 481.
- ETI 525. 
- E A
- E A

E A

12 voit to - 40 VDC 100 waft Inverter 
Drill Speed Controller 
SCR Speed Controller 
Stage (etc i Auto Dimmer 2 K W 
Stage ietci Auto Dimmer

4 KW IHW
1976 Speed Control

POWER SUPPLIES
PSI
PS2

PS3
PS4
PS5
PS*
PS7
PS8 
PSS

- ETI 
- ETI

- ETI 
- ETI 
- ETI 
- ETI 
- ETI

13?.
581.

71?. 
131. 
119 
105 
111.

- E A
PS10 - E.A.

PSI 2,- E A

Experimenters Power Supply 
Dual Power Supply (High

Powered Vernon!
CB Power Supply 
Power Supply
5 Volt Switching Regulator Supply 
Laboratory Power Supply
I C Power Supply
D C Voltage Reference 
1976 Power Supply 
Dual 30-2 0-30V >a 6A or

0-60V ia 3A
Dual Pos and Neg 30V >■ 3A 
CB Power Supply 
Dual Regulated Supply

RECEIVERS TRANSMITTERS

R? 
R3 
R4 
RS 
R6

- ETI 711 Remote Control Transmitter Switch
- ETI 711R. Remote Control Receiver
- ETI 711D. Remote Control Decoder
- ETF 71 IB. Single Control
- ETI71IC. Double Control
- ETI 711P Power Supply

C1 
C? 
C3 
C4 
CS 
C6

C7 
C8
C9

- ETI 633. Video Synch Board
- ETI 632M. Part 1 Memay Board VDU
- ETI 632P 
- ETI 632A,

Part 1 Power Supply V D I
Part 2 Control Logic VDU 

- ETI 632B Part 2 Control Logic VDU 
- ETI 632C. Part 2 Character Generator

CIO -

VDU
ETI 632. Mother Board me P S
ETI 632U. i U A R T i Board

- ETI 631-2. Keyboard Encoder

Cl? -
CI3 -

ETI 631. A Sch Keyboard Encoder 
dess keyboard!

ETI 670. Hei Display
E A Educ-8 Computer
E.A. Cassetie-Tape Interface

MISCELLANEOUS KITS
Ml 
M? 
M3

M4
M5
M6
M7
M8
M9
MIO
Mil -
Ml? -

- ETI 604 Accentuated Beat Metronome 
- ETI 546. G S R Meter
- ETI 549 Induction Balance 

Metal Locato:
- ETI 547. Telephone Bell Exlender

ETI 602. Mini Organ
- ETI 544 Heart Rate Monitor
- ETI 044. Two Tone Doorbell
- ETI 043. Heads a Tails
- ETI 068. L E D Dice Circuit
- ETI 539. Touch Switch

ETI 5?9 Electronic Poker Machine
ETI 236 Code Practice Oscillator

M13 - ETI 218. Monophonic Organ
M14 - ETI 701. Masthead Amplifier 

IC Volume Compressa 
Geiger Counter

M14 -
M15 - EA
MI6 - E A
MI7 - E.A
MI8 EA
M19 - 
M?0 - 
MÎ1 - 
M22 - 
M23 
MÎ4 - 
MÎ5 - 
M26
M27 
M28 
M29

E.A

EA 
EA 
E.A. 
E.A 
E.A

Electronic Anemometer 
240 Volt Lamp Flasher 
A C Une Filter 
Bongo Drums 
Keylesi Organ 
Auto Drums 
Electronic Roulette Wheel 
Video Ball Game 
Diptal Metronome 
Voice Operated Relay 
Gat Detecta 
L E D Chaser 
Sound Effecti

ALL ELECTRONIC COMPONENTS
The Family Business

118 LONSDALE STREET, MELBOURNE 3000 TELEPHONE
662-3506
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Novel constructional project:

A Receiver 
Built Into 
Headphones

Here is a project which, in the early days of radio, would have been 
regarded as pure science fiction: a full-scale superhet broadcast­
band receiver built into a pair of headphones, complete with aerial 
and battery. You can put it together from a readily available kit in a 
couple of evenings.

by WALTER NEVILLE

As a novelty project, the receiver-in- 
headphone will provide an immediate 
conversation piece, as well as providing 
a practical exercise for those who may 
need to develop their skills in this 
direction. However, it doesn't end 
there; it is also a very useful project.

The basic receiver is equivalent in 
performance to the average miniature 
portable superhet, and normally 
capable of receiving all the broadcast 
stations in each local area — plus others 
on the fringe, or at night. However, for 
personal listening, the sound quality 
from the full sized headphones in­
volved is far better than from the usual 

miniature earplug, which only feeds 
one ear, anyway!

While the finished unit should be ex­
cellent for personal listening in the 
home, members of our staff were not 
slow to suggest other uses for it: to 
follow the football when gardening on 
Saturday afternoons, or as ear-muffs- 
with-radio when mowing the lawn.

All the parts necessary for the project 
are available as a boxed Archerkit, sold 
in Australia by Tandy stores (Catalog 
number 28.4021, $16.95). The only ad­
ditional item needed to make it 
operative is a miniature 9V transistor 
battery.

Boxed with the kit are three pieces of 
literature: a small "Kit Kues" brochure 
to help beginners with their soldering 
and in the identification of com­
ponents: a parts list to allow the con­
tents of the kit to be checked over; and 
a brochure specifically for the 28-4021 
kit, giving general hints, a step by step 
assembly procedure and alignment in­
structions.

Everything is set out very plainly, with 
illustrations, and it may indeed be 
possible for someone who has never 
before seen the inside of an electronics 
gadget to put it together successfully. 
However, to learn to identify, handle 
and solder miniature components all at 
one step would be quite an assignment 
and aboslute beginners would be well 
advised to proceed very slowly and, if at 
all possible, to try to find someone to 
ask, if there is any area of uncertainty.

No cutting or drilling is required, so 
that the kit could be put together as 
successfully on one end of a kitchen 
table as on a proper workbench. You 
will need good local lighting, however, 
e.g. a table lamp, and possibly a 
magnifying reading glass to permit 
detailed inspection of the components 
and soldered joints.

By way of tools, a small soldering iron 
is essential, preferably one with a bit of 
about 4mm diameter, tapering down to 
a narrow wedge point. A length of 
small gauge cored solder is included in 
the kit.

If you're the proud owner of a 60W 
iron that has served you, man and boy,

The completed project is shown at the
top of the page while, at left, the
various components are exposed.
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for 30 years, along with heavy solder 
and a pot of flux, forget it, in terms of 
modern PC boards.

A small iron, a steady hand and good 
visibility are essential with modern 
projects and, while the 28-4021 
headphone radio is not nearly as 
demanding as more complex equip­
ment, it must at least be regarded as a 
stepping stone in that direction.

Other tools you will require are more 
or less standard items for the electronic 
hobby bench: a pair of sidecutters, 
pointed pliers, a pair of tweezers and a 
suitable screwdriver. The screws in­
volved in the kit are tiny self-tappers 
with Philips style heads. Lacking a 
matching driver, we used a plain one 
out of a set of instrument maker's 
screwdrivers, which we keep around.

As to the actual construction, it is 
only a matter of foliowig the instruc­
tions in the booklet step by step, ticking 
each check box as you go along. 
Inspect each joint as you make it, 
watching out particularly for blobs or 
whiskers of solder bridging to adjacent 
copper tracks.

For those who are interested in how a 
superhet receiver like this works, we 
have reproduced the circuit diagram 
directly from the instruction book. Let's 
follow it through, step by step.

Incoming signals are picked up 
directly by L1, a so-called aerial coil 
wound on a flat ferrite rod. The coil is 
tuned to the desired station frequency 
by one section of a two-gang variable 
capacitor — shown with an arrow 
drawn through it, and connected by a 
dotted line to the second section of the 
same tuning gang.

To allow the tuning to be peaked ac-
curately, two adjustments are
provided: a small "trimmer" capacitor
is connected across the tuning
56 ELECTRONICS Australia, August, 1

Here is the complete circuit diagram, 
manual. The function of the various st. 

capacitor (actually an integral part of 
the assembly) while the inductance of 
the aerial coil can be varied by sliding it 
along the ferrite rod. The actual 
procedures are explained in the in­
struction book under the heading of 
"Alignment".

From the aerial coil, the selected 
signal passes to the base of the first 
transistor Q1.

In fact, Q1 is not just a simple tran­
sistor amplifier. The base circuit and the 
collector circuit are connected to a 
double-wound coil L2 in such a way 
that Q1 is made to oscillate, thereby 
generating a signal of its own. This is 
mixed (or "heterodyned") with the in­
coming station signal, so that Q1 is 
referred to as a "mixer-oscillator".

As an essential feature of the design, 
the locally generated frequency is 
arranged always to be 455kHz above 
the frequency which is being admitted 
to Q1 through the aerial coil L1. The 
frequency difference is established and 
maintained by tuning the oscillator coil 
L2 with the second section of the tun­
ing gang already referred to — plus two 
further alignment facilities, an oscillator 
"trimmer" capacitor and a slug in the 
oscillator coil to vary its inductance.

Because of the mixing action in Q1, a 
new "intermediate" signal appears in 
its collector circuit, at 455kHz, equal to 
the difference between the incoming 
station frequency and the local os­
cillator frequency. What is more, this 
new "intermediate frequency" is 
always the same, no matter what station 
the set is tuned to, because the tuning 
system maintains precisely that fre­
quency difference.
978

reproduced directly from the Archerkit 
iges is explained in the article.

T1 is an "intermediate frequency" or 
"IF" transformer, permanently tuned to 
455kHz, so it passes the new signal to 
Q2. Here it is amplified and passed on 
by a second IF transformer to transistor 
Q3 and thence through a third IF 
transformer to a 1N60 detector diode. 
All three of th IF transformers have ad­
justable slugs by which they can be 
aligned exactly to 455kHz, and this is 
also covered under the alignment in­
structions.

Happily, the IF signal at 455kHz 
retains the modulation (or audio infor­
mation) that was on the incoming sta­
tion signal. Thus, the 1N60 detector 
diode can recover the original sound 
signal, which passes via resistor R8 to 
the 5k volume control. Depending on 
the setting of the control, a proportion 
of the recovered audio signal passes 
through resistor R14 to the base of Q4, 
the first of two audio amplifier stages.

The second audio amplifier transistor 
Q5 delivers its signal to the two small 
loudspeakers, one mounted in each 
headphone. Because the loudspeakers 
are held right against the ears, the 
power output required is quite modest 
and Q5 can deliver all that is required 
for a total battery drain of about 12mA 
from the 9V source.

One other point about the circuit is 
worthy of explanation: as well as the 
audio signal voltage, the 1N60 diode 
tends to produce a DC voltage propor­
tional to the strength of the incoming 
signal. This DC voltage is fed back to 
the base of Q2 through R6, and on to 
Q1, having the effect of reducing their 
amplification (or gain) in the presence 
of strong signals. The system is known 
as "automatic gain control" or "ACC".



Electronic living Opportunities
The Electric Light Orchestra have a great sound. A 

sound which has won them numerous gold and platinum 
records, international acclaim and many thousands of 
dollars. But without the recording technicians - the 
electronics experts - ELO’s talent would go unheard.

The booming pop music recording industry is just 
one example of how electronics is the very life source 
that powers virtually everything in our world today.

Qualifications in electronics are the passport to a 
whole world of fascinating jobs, opportunities and even 
life styles.

Now you can take advantage of the amazing 
“electronic living opportunities” available everywhere 
today by training with International Correspondence 
Schools.

Home-tutoring the ICS way allows you to work at 
your own pace and in your own time. So you can gain 
qualifications vital to a successful career in electronics 
without losing valuable income while studying.

Act now. The first step is simple. Fill out the coupon 
and post it today.

In return you will receive the ICS Electronics Career 
folder. This gives you all the details of the many courses 
available - Communications and Broadcasting, 
Industrial Electronics, Computer Servicing, Audio/Radio 
Servicing, all of which are endorsed by the Television and 
Electronics Technicians Institute of Australia.

It will also outline the advantages of in-home study 
with ICS, plus the many opportunities electronic 
qualifications will bring you.

Even if you aren’t into music or ELO, don’t let the 
“electronic living opportunities” an ICS course offers 
pass you by for another second. Clip and post this 
coupon immediately.

International Correspondence Schools
400 Pacific Highway Crows Nest. NSW. 2065 
18-20 Collins Street, Melbourne. VIC. 3000 
125 Wakefield Street, Wellington. N.Z.

Please send me, without cost or obligation, the 
ICS career guidance kit for the course marked below
□ Electronics □ TV Servicing

Name

Address

274 760
Age

Postcode

ICS Occupation_____

ICS courses are not recommended 
for School students.

ELECTRONICS Australia, August, 1978 57



58

Fm MODEL
303

PORTABLE 
OSCILLOSCOPE
15 MHz Dual Trace Portable Oscilloscope 
with three-way power supply
15MHz/5mV
Offers high sensitivity of 5 mV/DIV in DC to 15 MHz bandwidth. 3 
inch CRT with 1.5 kV regulated accelerating voltage gives you a 
clear bright display.

FULLY AUTOMATIC TRIGGERING
In the automatic position the time base is free running (in the 
absence of a signal) for quick zero line references at all sweep 
ranges. The time base is linked to the chopped/alternate modes 
and TV line/frame displays and change-over is completely automa­
tic. Fastest sweep rate of 200nsec/DIV makes the display of fast 
transition time signals possible.

THREE POWER SOURCE
Operates with standard line voltage (90 to 260 V) or from the inter­
nal rechargeable Ni-Cad battery, that provides 2 hours operation 
before recharging is required. It also operates from any external DC 
voltages of 11 to 30 V, eg car batteries, standard “C" size or UM-1 
battery cells, etc.

SMALL and LIGHT
Measures 113 mm high by 223 mm wide by 298 mm deep, and 
weights only 4.5 kgs (5.5 kgs including battery). A robustly built 
handle is provided for carrying in the field and for the best viewing 
of the display on the work bench.

You have 
your own 
calculator.

$545 excluding tax.

Why 
nota 
DMM ?
Fluke 8020A 

DMM for 
Field Service:

FLUKE

Finally, a digital multimeter that’s 
yours, just like your pocket calculator, 
and more useful.

You pack only 13 ozs. in your pocket 
or service kit, but size is deceptive. The 
8020A has more useful features than 
any other multimeter available—at 
any price! Features like 26 ranges and 
seven functions, including conduct­
ance. 2000-count resolution. Hi/lo pow­
er ohms.

And it’s rugged. The high-impact 
case protects a minimum number of 
component parts (47 in all), and they’re 
all readily available from any of the 
worldwide Fluke service centers. Your 
8020A is factory calibrated by NBS 
traceable equipment. And we guaran­
tee it’ll live up to published specs for a 
full year.

The 8020A is a true field instrument, 
designed with a highly readable LCD 
display, and inexpensive 9V transistor 
battery power for continuous use up 
to 200 hours. Reliability, quality and 
value: that’s Fluke tradition.

$188 excluding tax.

ELMEA.SC0 Instruments Pty, Ltd,
SYDNEY
PO Box 30, Concord, 
NSW. 2137. 13-15
McDonald St, Mortlake, 
NSW. Phone (02) 736- 
2888. Telex 25887.

MELBOURNE 
PO Box 107, Mt. Waver- 
ley, Vic. 3149. 21-23 An­
thony Drive, Mt. Waver- 
ley, Vic. Phone (03) 233- 
4044.

ADELAIDE
Phone (08) 51-3521.

PERTH
Phone (09) 325-3144

welcome here

BRISBANE
Phone (07) 392-2884

□
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Simple add-on unit for your counter .

Photo-tachometer unit
With this simple add-on circuit for your digital frequency meter you 
can make “hands off” speed measurements of rotating shafts and 
blades. A 741 op amp is used to square up the output of a 
phototransistor, which can respond to either direct or reflected 
light. The entire unit is contained in a small hand-held probe 
assembly.

by DAVID EDWARDS

The conventional way of measuring 
the rotational speed of shafts and fans, 
etc, is to use a stroboscope — a flashing 
light source incorporating analog 
metering circuitry to display the flash 
frequency. Although stroboscopes can 
be quite accurate, they nevertheless 
require a degree of skill on the part of 
the operator, if the readings are not to 
be misinterpreted.

The accuracy and readability of a 
stroboscope can be improved by 
replacing the analog scale with a 
digital readout. This involves measuring 
and displaying the flash frequency on a 
"dedicated" digital frequency meter 
(DFM) — one especially designed to 
register in terms of pulses per minute, 
rather than per second.

Working on the assumption that, by 
now, many readers will own or have 
access to a conventional digital fre­
quency meter, it seemed wasteful to 
have a second such unit tied up as a 
dedicated instrument. This turned our 
thoughts towards some type of add-on 
unit which could be used with what 
they already have.

Unfortunately, this approach 
precludes a direct readout in rpm, due 
to the difficulty of implementing a 

reliable wide range times-60 frequency 
multiplier. In a dedicated instrument, 
the equivalent result is achieved by in­
serting a divider in the timebase 
divider, but this approach is impractical 
with an add-on unit.

It means that an add-on unit, using a 
DFM, can only display speeds in 
revolutions per second rather than 
rpm, and some mental arithmetic is 
called for.

Rather than build a stroboscopic 
add-on unit, we opted, on the grounds 
of economy, for a passive add-on unit, 
using variations in ambient or applied 
illumination to sense the rotational 
speed of the shaft or fan.

A phototransistor is used to sense 
changes in light intensity. This can be 
caused in two basic ways, by interrup­
tion or by reflection.

In the interruptive mode, a fan or 
similar "chopper" is placed between a 
light source and the phototransistor. 
Everytime a blade comes between the 
two, a pulse is generated by the 
phototi ansistor. The rate at which these 
pulses is generated will depend on the 
rotational speed of the fan, and also on 
the number of blades.

The reflective mode relies on a 

difference in contrast between 
different sectors of the rotating object. 
Imagine a shaft with one side painted 
black and one side painted white. If a 
light is directed so that it shines onto 
the shaft, and if the phototransistor is 
placed so that it can see the reflected 
Fight, then a pulse will be generated 
each time the white (reflective) portion 
of the shaft passes.

The pulses generated by the 
phototransistor will in general be low in 
amplitude, and have poor rise and fall 
times, and are not suitable for direct 
coupling to a DFM. A 741 op amp, 
wired as a Schmitt trigger, is used to 
square up and buffer the pulses.

In order to render the unit insensitive 
to ambient light variations, the signal 
from the phototransistor is AC coupled 
into the 741. AC coupling is also used at

u......................«

SWITCH 
y/wi

BATTERY OUTPUT

The complete circuit diagram of the 
unit is shown on the left, while the 
component overlay diagram is 
reproduced above. Note the cable 
lamp.
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the output. The unit is powered from a 
small 9V battery, so that a complete 
probe assembly can be made.

As you can see in the photographs, 
we assembled the circuit on a small 
printed circuit board. A discarded ball­
pen case is used as a collimator for the 
phototransistor, which is mounted 
about 25mm from one end of the tube. 
This tube must be opaque, and this can 
be achieved by wrapping it with black 
electrical tape.

The tube is clamped to the board by 
means of a plastic cord clamp. The 
screw used for this is also used to sup­
port this end of the board away from 
the aluminium lid of the box.

We used one of the smaller "zippy" 
boxes for the prototype. Overall 
dimensions of the box we used were 
103 x 54 x 41mm. A momentary contact 
pushbutton is used as the power switch. 
This is mounted in the lid of the box, 
and is used to support the remaining 
end of the PCB.

Connection to the DFM is made with 
a length of shielded cable. The free end 
of this should be fitted with the ap­
propriate connector required by your 
counter. The cord exits through a small 
hole in the box, with a knot used for 
strain relief.

A clearance hole is provided at the 
other end of the box so that the 
phototransistor tube assembly can be 
passed through it. With the box 
specified, the battery and clip are a 
tight fit in the bottom of the box, and 
do not need any other support.

Testing of the completed probe 
assembly is best carried out by a trial 
test. One of the larger domestic fans is a 
good source of suitably chopped light. 
Connect up the probe to your DFM, 
and position a light on the other side of 
the fan. With your finger over the end 
of the collimating tube, the counter 
shoul read zero.

Now point the tube at the light, with 
the rotating fan blades interspersed, 
and you should be rewarded by a 
reading on the DFM. This should equal 
the rotational speed of the fan in rpm 
divided by 60, and multiplied by the 
number of blades.

Thus the reading for a four bladed 
fan rotating at 450 rpm would be 30. 
Once you have achieved correct opera­
tion in the chopped mode, try out the 
reflective mode. This can be achieved 
with a painted shaft as described 
earlier, or with a suitably coloured san­
ding disc in an electric drill.

Remember that for best results, the 
angle of incidence of the light onto the 
surface should be such that it is 
reflected directly into the tube of the 
probe.

Our tests of the prototype showed 
that reliable performance could be 
achieved up to at least 60,000 rpm for a 
single bladed fan. This corresponded to 
7,500 rpm of the eight bladed fan we 
were using, and a display of 1000 on the 
DFM. At this speed, our nerves gave 
out, so we did not test at any higher

ABOVE: The way in which the probe 
assembly protrudes from the ''zippy'' 
box can be seen in this photograph.

Here is a full-sized reproduction of the 
PCB pattern.

speeds.
The higher speed performance of the 

circuit is mainly limited by the response 
time of the phototransistor. The 741 
should be capable of switching at rates 
in excess of 10kHz, corresponding to 
600,000 rpm for a single bladed fan!® 

BELOW: Note how the ball-pew case is 
clamped to the PCB, and the PCB to the 
lid of the box, using a tapped spacer.

PARTS LIST
1 741 operational amplifier (minidip 

package)
1 FPT100 photo-transistor
7 100uF 16VW PCB mounting elec­

trolytic capacitor
1 10uF tantalum electrolytic 

capacitor
1 2.2uF bipolar electrolytic capacitor
1 0.1 uF polyester capacitor
7 1M, 4 100k, 7 22k, 7 10k 'AW 

resistors
7 9V battery, Eveready 216 or similar 
7 battery clip to suit
7 printed circuit board, 46 x 76mm, 

coded 78pt7
7 "Zippy” box, 103 x 54 x 41mm
7 cable clamp
7 12mm tapped spacer and 2 

machine screws to suit
7 miniature momentary contact 

pushbotton switch
7 metre shielded cable
7 used ballpen case (see text) 
Solder, hookup wire, PCB pins, in­
sulation tape

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com­
ponents with higher ratings may 
generally be used provided they are 
physically compatible.
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GET THE WINNING POINTS WITH 
OUR AUGUST TOUCH DOWN 

SPECIALS
HOT
MT

¿L

AUGUST MATCH 
WINNING 

SPECIAL GREENCAPS
HOOK THESE PRICES

Hook-up Wire

.2 mm2 (6 x 0.2 mm) Perfect to have on hand 
around the workshop. Comes in red. Black, 
Green, Yellow, Blue, Orange, Grey, White

$1. per
t- ~ . 15 metres

MYLAR-50 Volt
Small green P C. type 
mount. Ideal for 
projects and all P.C. 
boards.
.001,.0015, .0022, 
0033
.0047 mfd, 0068 
mfd 12c
.01,.01 5, .022. .033,

Mylar 100/250
volt
.47 mfd
.68 mfd
1 mfd
1.5 mfd
2.2 mfd

26c 
55c 
60c 

$1.20 
$1.40

TANTALUM 
PIGTAIL 

AUGUST ONLY

.5 mm2 (7 x 0.3 mm) A heavier wire than the 
one above but still flexible. Red. Green Yellow,
Blue. Orange, Grey. White $1.80 per

15 metres

SEMI CONDUCTOR
BU 126 

THIS MONTH ONLY 
$2.45 

Normally $3.45 
BUY NOW AND SAVE 

SAVE SAVE SAVE

047 mfd
068 mfd
.1..15, .22 mfd
.33 mfd

14c
18c
20c
24c

1 mfd 35 volt
1.5 mfd 35 volt
2.2. mfd 25 volt
3.3 mfd 20 volt
4.7 mfd 35 volt
6.8 mfd 35 volt
10 mfd 35 volt

5Oc
50c
50c
50c
60c
60c
80c

KICK OFF INTO AUGUST WITH THESE

QUALITY SPEAKERS
Type 
PF5
EPF46
PF565
EP575
EPH69HE

Size 
5” 
6" x 4 ’ 
6" 
7"x5" 
9” > 6"

Watts Ohms 
5 3.5 or 8
5 3.5 or 8
6 3.5 or 8
6 3.5 or 8
15 3.5 or 8

Price 
$5.00 
$4.95 
$6.95 
$6.50 
$8.95

Davred Valves
Japanese and European
Davred Valves are purchased world-wide
to bring you quality, realistically priced 
service replacements.
1B3GT $1.50 6GV8 ECL85 $1.65
1S2A DY87 $1.30 6GW8/ECL 86 $1.40
IT4 DF91 $1.25 6GX6 $2.41
1X28/DY80 $1.32 6HG8 ECF86 $1.53
4HA5PC900 $1.35 6HS8’6BU8 $2.20
5U4GB $1.61 6L6GC $3.95
5V4GB $2.41 6U8ECF82 $1.34
5Y3GT $1.60 6V6GT $1.60
6A8'6A8GT $2.30 6X4 EZ90 $1.10
6AL3'EY88 $1.60 6X9/ECF200 $1.90
6AL5'EAA91 EB91 92c 7HG8 PCF86 $1.60
6AQ5EL90 $1.40 8A8'PCF80 $1.35
6AU4GT $1.90 8U9PCF201 $2.30
6AU6EF94 $1.30 8X9'PCF200 $2.30
6AV6 EBC91 $1.03 9A8'PCF80 $1.35
6BA6EF93 $1.30 9U8'PCF82 $1.30
6BL8ECF80 $1.30 12AT7ECC81 $1.03
6BM8 ECL82 $1.40 1 2AU7'ECC82 $1.30
6BQ5'EL84 $1.14 12AX7'ECC83 $1.03
6BU8 6HS8 $2.20 12BA6HF93 $1.38
6BZ6 $1.32 12BH7 A $2.10
6CB6 $1.23 12BY7 A $2.50
6CD6 $6.50 1 4GW8 PCL86 $1.55
6CG7 $1.50 15CW5'PL84 $1.48
6CG8A $1.61 15DQ8PCL84 $1.32
6CM5 EL36 $2.95 16A8PCL82 $1.21
6CW5EL86 $1.49 18GV8 PCL85 $1.65
6DA6 EF89 $1.20 25E5'PL36 $2.10
6DC8 EF89 $1.72 27GB5A PL504 $3.00
6DR8 EBF83 $1.72 30AE3 PY88 $1.60
6DT6 $1.32 33GY7 $5.10
6DX8 ECL84 $1.40 38HE7 $3.50
6EA8 $1.55 6267 EF86 $1.61
6EB8 $1.64 7027A $7.50
6EH7 EF183 $1.30 DY802 $1.21
6EJ7'EF184 $1.30 ECC89 $1.30
6EM5 $2.76 EFL200 $2.80
6EM7 $3.30 PCH200 $1.84
6ES8 ECC189 S2.2O
6GK5 S1.49

PF86 $2.41

KIT 17 Stereo Output Amplifier 
This kit has been designed for the use as a high 
output amplifier for use on a 12 volt DC supply. It is 
ideally useable in conjunction with an Electrokit 
60 which includes the pre-amplifier 
necessary to provioe 
sufficient input drive 
for the amplifier 
Maximum rating 
Supply volts (no 
signal) 20.0 Supply 
volts (operational) 
17 0. Power OP THD 
10. (WATTS PER 
CHANNEL Voltage 
gam + 51 5db 
Average input 
required 50 mV 
approx. Output 
speaker impedance 
4 ohms (8 ohms 
useable, but results 
in reduced power) 
Distortion at PO = 
0.5w O.b - Voc 13.2v 

$12.50

BIG KITSET SAVINGS
KIT 60 Compact Cassette 
Deck Mechanism
This kit is a playback mechanism supplied with a 
complete kitset stereo pre-amplifier The 
mechanism provides a fast forward facility in 
addition to the normal PLAYBACK and EJECT 
operation, nominal 
impedence of the 
head 50K ohms 
Output from 
Preamp : average 
approx 300 mv 
This is suitable to 
be connected to 
the AUX or 
"TAPE INPUT of a 
stereo 
Reproduction 
Amplifier 
Depending on the 
final Housing 
cover this unit is 
ideal for "Car or 
"In House’ use 

$26.95
EXCLUSIVE TO DAVRED

TIGHT HEAD SINGLE PIN 
PLUG AND SOCKETS
SPECIALS
% P1 Banana 
A Plug Rating 
\\ 10amps 4
VW mm Std

t\ Black. Red.
V Blue. Green, 
v Yellow. White

20c

S1 Banana 
■ Socket.

Rating 10

Y

S1A German 
Banana 
Socket Black.
Red 18c

amps. 4 mm. 
Std. Black. 
Red. Blue. 
Green. Yellow. 
White 16c

P1A German 
Banana Plug. 
Black. Red 

18c

P82 Min. 2 
mm diam Pin 
Plug. Red.
Black 20c

S82 Mm 2 
mm diam 
Chassis 
Socket Red. 
Black 20c

UNBEATABLE AUDIO AMPLIFIER 
SPECIAL

SN76001
SN76005
SN76023N
UPH1025N

$1.12
$1.85
$2.70
$2.30

op Davred Electronics Pty Ltd
The new breed in electronics service

YOU WON’T SLIP A DISC WITH THESE PRICES DISC CERAMICS/5 Kv
10, 47, 68, 82. 100. 390. 470
560, 680, 820, 1 K pfd
1 K2. 1 K5, 1 K8. 2K2pfd

DAVRED CAPACITORS CAN 
ELECTROLYTIC

Mighty August Point Scorers
100 mfd Voltage Doubler Insulated Clamp 315V
2200 mfd Insulated Clamp 63V
4 700 mfd Insulated Clamp 75V
3300 mfd Insulated Clamp 25V
3300 mfd Insulated Clamp 80V
Multiple Can
47 + 47 + 22 mfd Twist 450V
220 + 220 mfd Twist 31 5V
200 +100 + 50 + 25 mfd Clamp 300V

30c
50c

Length

2 85 
2"

3.12"
4.62”
4.37"

$2.00
$2.95
$2.95

$2.35 
S3.70 
$1.50 
$3 40

Dia 
1 37

1.37" 
1 37" 
1.37"

All prices subject to alteration.
MINIMUM POSTAGE/PACKING
CHARGE $1.00

POSTAGE'PACKING CHARGES
ORDER VALUE

$5 - $9.99 
$10 - $24.99 
$25 - $49.99 
$50 - $99.99 
$100 or more

CHARGE 
$1.00 
$2.00 
$3.00 
$4.00 
$5.50

104-106 KING ST, NEWTOWN, SYDNEY AUSTRALIA. P.O. BOX 317, NEWTOWN NSW 2042. TELEPHONE 516-3544 AF
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The Serviceman
— an

Puzzling faults which cannot be pursued...
One of the minor frustrations of service work is that one is not 
always able to nominate the exact reason why a fault in a certain 
component produces a particular set of symptoms. And, the 
pressures of business being what they are, it is not always possible 
to spend the time necessary to find the answer.

As I may have mentioned on 
previous occasions, a serviceman 
doesn't make his living from the kind of 
stories I relate in these notes. The hard 
ones, or the ones that have trapped 
someone else, may be very good for 
the ego when you crack them, and 
even enhance one's reputation, but 
they do nothing to help run the Rolls 
Royce.

No, its the routine faults, the ones 
you've seen a dozen times before, that 
puts the fruit on the sideboard. (I don't 
really own a Rolls Royce!) Unfortunate­
ly, every now ano again one gets 
trapped by a routine fault that isn't; a 
perfect set of symptoms but a com­
pletely different fault. And you don't 
make much money out of those, either.

This story is typical. The set was a 17in 
monochrome set; a model I had handl­
ed many times before. The symptoms 
were also familiar; no picture, no raster, 
and all the signs of a completely dead 
line output stage.

A quick visual inspection in this part 
of the set revealed a symptom I had 
seen many times before; a badly 
overheated 10 ohm, 5W resistor which 
supplies the line output stage. I went 
through the motions of checking it with 
a multimeter, but the result was a 
foregone conclusion; it was open cir­
cuit. At this point I reckoned I could 
nominate the fault within two com­
ponents; either the boost capacitor had 
shorted, or the line output transistor 
had broken down.

The capacitor is the easier item to 
check, so I tried it first and found that it 
was quite OK. That left the transistor, 
and it did not take long to confirm that 
it was broken down between collector 
and emitter.

Congratulating myself on my 
perspicacity I cheerfully fitted a new 
transistor and a new 10 ohm resistor, 
switched on, and waited for the picture 
to come up. It didn't, and at about the 
same time I realised it wasn't going to, I 
also realised that smoke was pouring 
62 ELECTRONICS Australia, August, 

from the new 10 ohm resistor. I grabb­
ed frantically at the switch but it was 
too late; I had another dud resistor and 
transistor on my hands.

Somewhat taken aback, I fished out 
another resistor and transistor and 
fitted them, except that, on an impulse, 
I held off completing the collector con­
nection to the transistor. I had no 
desire to sacrifice another one and, at 
this stage, I had no idea what had caus­
ed the second one to fail. Best play it 
safe until I had made some other tests.

I went over the line output stage and 
checked everything I could think of; 
resistor values, transformer windings, 
etc, but I could find nothing wrong. 
Finally I switched the set on again and 
reached for the CRO leads. Using these 
it didn't take long to turn up a clue, 
although its full significance was not 
immediately obvious. All I knew at that 
stage was that there was no drive at the 
base of the line output transistor.

Checking the driver stage showed 
that there was no signal here either. 
The next stage was the oscillator, and it 
was also dead.

At this point I put the CRO leads 
aside and reached for the meter leads; I 
reasoned that, with a failure as com­
plete as this, there would just have to 
be a DC condition associated with it. 
Sure enough, there was no voltage to 
be found on the oscillator transistor.

This is fed from the supply rail via a 
1.5k decoupling resistor, and it didn't 
take long to discover that this latter 
component was open circuit. Replacing 
it brought everything back to life up 
to the base of the line output transistor, 
and completing its collector connec­
tion put a picture on the screen.

Which was all very well as far as get­
ting the set back to customer was con­
cerned, but left unanswered one very 
important question; why did the se­
cond output transistor fail? (Or the first 
one, for that matter?)

The question was important for two 
reasons. First, the failure might imply a 

more subtle fault which I had overlook­
ed — and which could rebound to my 
discredit within hours of the customer 
paying his account. Secondly, and 
somewhat less importantly, I just don't 
like loose ends of this kind.

On the other hand, one has to be 
realistic. There is a limit to the time one 
can spend sorting out mysteries like 
this. Provided the set continued to per­
form satisfactorily for a reasonable 
time, I had no option but to return it to 
the customer and keep my fingers 
crossed.

Which, in fact, is what I did and there 
has been no rebound yet. But why did 
the transistor fail? It is all too easy to 
suggest that it was the drive failure that 
caused the transistor failure but, in my 
book, this just won't wash.

The circuit around the line output 
transistor is relatively simple in this set. 
The emitter connects to chassis, the 
collector is fed from a regulated rail — 
via the line output transformer winding 
and the 10 ohm resistor — and the base 
is fed with signal from the line oscillator 
via a coupling transformer. In the 
absence of any signal at the base there 
appears to be no way that it could draw 
any current at all, let alone a destructive 
one.

The only explanation I can offer is 
that the replacement transistor, 
although new, was faulty. This doesn't 
happen very often, but it has happen­
ed.

So there it is; if anybody has a better 
suggestion I would be happy to hear it.

The next story concerns a 12in AWA 
monochrome set using a P17 chassis. 
This one was completely dead and a 
multimeter check showed that there 
was no voltage on the main 11V rail.

The easiest component to check in 
such cases is the regulator transistor, a 
2SD155 (TR26). This is mounted on its 
own heatsink and connects to the main 
board via a short lead and plug. It is 
quite simple to withdraw the plug and 
check the transistor without using the 
soldering iron.

It isn't often that the easiest compo­
nent to check proves to be the faulty
one — Murphy sees to that — but it was
so on this occasion, and a new tran­
sistor put a picture back on the screen.

In the ordinary way that would have



been the end of the story and it 
wouldn't have been worth writing 
about. Fortunately, the channel the set 
was tuned to was transmitting a test 
pattern and, while it looked all right 
superficially, I suddenly realised that 
there was no castellation pattern on the 
left hand side. In its place was a plain 
grey area.

Well, this was one I definitely hadn't 
seen before, but I reasoned it just had 
to be a scan fault of some kind. Happily, 
the line output stage is a relatively sim­
ple one and it didn't take me long to 
track down an open circuit 220uF elec­
trolytic decoupling capacitor (C516). 
This, in conjunction with a 50uH choke, 
is intended to keep line pulses out of 
the 11V rail.

Replacing it cured the problem, but I 
must confess that I am still not quite 
sure of the mechanism by which the 
symptoms were produced. And, as I 
said before, there is not always time to 
probe into such mysteries as deeply as 
one would like.

Assuming that the retrace waveform 
contained some kind of a pulse which 
coincided with this part of the trace, it 
does seem possible that this could find 
its way, via the 11V rail, into the video 
stages, or even the IF stages. The result 
could be a momentary blanking of the 
video information.

This is all speculation of course, but I 
have made a note to keep my eye open 
for similar symptoms on any future 
models of this set which I handle. If I 
strike it again I may have a better 
chance to follow up the theory.

And here is a quickie to finish off. It is 
not often that customers correctly 
diagnose their own equipment 
problems — let alone fix them — and it 
is rarer still for me to get a laugh out of 
such a situation, but this was one such 
case.

It concerns an expensive imported 
European colour TV set, featuring 
touch tuning. The owner was very hap­
py with it until, one summer's night, it 
suddenly started changing channels 
spontaneously.

At that point in the story I was men­
tally going over the circuit and trying to 
visualise what might possibly cause 
such an effect and, believing at this 
stage that I would have to service the 
set, just where I would start.

It came as a horrible let down, 
therefore, when the customer explain­
ed that he had found the cause and fix­
ed it. A beetle had decided to take up 
residence on the touch plate and was 
wandering up and down over the con­
tacts. Apparently the system was quite 
sensitive enough to respond to such a 
small presence, much to the annoyance 
of the owner.

I'm afraid my laughter was as much
one of relief as of straight out amuse­
ment. Had the owner not realised what
had caused it, and called me in, I would
have been led a merry chase.

SERVIONS IN WIT 
_ SWFETIME

that's where the money is
Stott’s course is totally comprehensive — and includes both sophisticated 
electronic equipment and project materials you need to gain a thorough 

understanding of servicing techniques.
Divided into three self-contained sections, the course covers: 

Part i — Introduction to Electronics (theory and practice) 
Part 2 — Monochrome Television Receivers

Part 3 _ Colour Television, including processing circuitry, service 
techniques, fault tracing and trouble shooting techniques. 

Like all Stott’s courses, you work with your own instructor who is an expert in 
this exciting and rewarding field, at your own pace, in your own home. 

If you are a beginner, Stott’s will teach you everything you need to know 
concerning television principles and receiver circuitry.

If you are already working in the field, or have completed some studies in 
electronics, you .may be eligible to enter the course at an advanced stage. 
Whether your aim is to enter the TV service industry or whether you wish to 
gain a thorough understanding of television theory and servicing as an aid to 

sales experience, this is the course which will help you make it!
Other electronics courses offered by Stott's include: 

Digital Electronics — AM Radio Receivers — 
Radio for Amateurs - Amateur Operator’s Certificate

EA878

(please PRINT)

Mr, Mrs., Miss

Address

Stotts STC28

TECHNICAL CORRESPONDENCE COLLEGE 
The name to trust in correspondence education 

Please send me. without obligation, full details ot the following courses:

Stott's undertake that no sales counsellor will visit

Postcode

159 Flinders Lane, Melbourne, 3000. Tel: 63 5583
383 George Street, Sydney, 2000. Tel: 29 2445
290 Adelaide Street, Brisbane,4000. Tel: 311627

66 King William St., Kent Town, S.A., 5067. Tel: 42 5798
89 St. George’s Terrace, Perth, 6000. Tel: 22 5481
P.O. Box 3396, Singapore 1
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ICS-STC 
CANNON

ANNOUNCING OUR NEW CANNON STOCKING DISTRIBUTORS. 
NOW AVAILABLE VAST RANGE OF CANNON CONNECTORS 

EG. XLP AUDIO; D SUB. MIN. ETC.

“WHEREVER YOU ARE THERE IS A
DISTRIBUTOR TO SERVICE YOUR

REQUIREMENTS”
QLD: ICS,

Montague Rd, 
WEST END. 
(07) 44 6667

Electronic Components, 
Suite 16, 205 Moggill Rd, 
TARINGA.
(07) 378 7979

Fred Hoe & Sons, 
246 Evans Road, 
SALISBURY NORTH. 
(07) 277 4311

Total Elect.,
316 Adelaide St, 
BRISBANE.
(07) 229 1633

NSW: ICS,
16 Gertrude St, 
ARNCLIFFE.
(02) 597 1444

G. Brown & Co., 
174 Parramatta Rd, 
CAMPERDOWN. 
(02) 519 5855

J. A. Severn,
50 Bambara Cres., 
BEECROFT.
(02) 869 1058

Radio Despatch Service,
869 George St, 
SYDNEY. 
(02) 211 0191

Total Elect., 
155 Willoughby Rd, 
CROWS NEST.
(02) 439 6722

VIC: ICS,
248 Wickham Rd, 
MOORABBIN.
(03) 95 9566

Browntronics, 
93 Sackville St, 
COLLINGWOOD. 
(03) 419 3986

Total Elect., 
239 Bay St, 
NORTH BRIGHTON. 
(03) 96 2891

NEWCASTLE:
Digitronlcs,
186 Parry Street, 
NEWCASTLE WEST. 
(049) 69 2040

SA: ICS,
Suite 8, 147 Ward St, 
NORTH ADELAIDE. 
(08) 267 2393

International
Communication System P/L,

77 Dale Street, 
PORT ADELAÏDE.
(08) 47 3688

Ktronics/Ktronics W/Sale
206 Wright Street, 
ADELAIDE.
(08) 212 5505

WA: M J Bateman P/L,
359 Scarborough Beach Rd, 
OSBORNE PARK.
(09) 444 7788

Reserve Elect., 
140 Loftus St, 
LEEDERVILLE. 
(09) 328 3116

ACT:
Electronic Components
29 Wollongong Street, 
FYSHWICK.
(062) 80 4654

CANNON CONNECTS
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Who can meet your 
greatest needs in

Six decacks on the leading edge of interconnect technology.

CANNON ITT



Just for the record
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The Daly Wilson Big Band 
tapes with 

Ampex

The artistry . . . the atmosphere . . . 
the true and brilliant sounds of the 
musician ... In professional recording 
studios throughout the world the 
tape used for the original “master” 
is Ampex. When you’ve made it with 
the professionals you’ll accept 
nothing less.

Ampex Australia Pty Limited, 

4 Carlotta Street, Artarmon. Phone (02) 439 4077

541 King Street, West Melbourne 3003 Phone (03) 329 0388



...and off the record

Warren Oalyand the band 
still tape with 

Ampex

The tape specified on experience by 
today’s top recording engineers is 
equally at home with our 
uncompromising artists. And Ampex 
guarantee this impeccable 
performance------in studio quality 
cassettes and tapes from selected
hi-fi stores, and retailers.

If it’s worth taping it’s worth Ampex.

AMPEX the professionals

ACT 03CD.W.



FILLOUTTHIS COUPON 
AND WE’LLSEND YOU 

30 NEWWAYSTO ENJOY 
HI-FI

FREE!
COLOUR HI-FI CATALOGUE

JVC have just released 30 new Hi-Fi products. 
And how many companies in this magazine can make 

that statement?
It's worthy to note that these new JVC 

Hi-Fi Products are not just a design or 

cosmetic change, but are the culmina­

tion of years of research and develop­

ment. Resulting in innovationsandper­

formance features such as:- Quartz 

locked turntables with uncanny accur­

acy: Receivers/Amplifiers, some with 

built in SEA Graphic Equaliser and DC, 

class A/B amplification. Cassette 

decks with the revolutionary Spectro 

Peak Indicators; Computer designed 

speaker systems; Separate but match­

ing components designed to compli­

ment one onother, perfectly. In fact, the 

finest JVC audio range ever produced.

JVC
the riaht choice

Altogether you'll find out what's 

available and new in terms of JVC Hi-Fi 

enjoyment.

And all this know-how Is yours... 

merely for the asking.

Just fill out this coupon and we'll fill 

you in...

Name..................................................................................................................

Address..........................................................................................................

........................................................................Postcode.........................

I am especially interested in...

□ Cassette Decks □ Speakers 

□ Amplifiers □ Turntables 

□ Matching Systems □ Receivers

WT51/78

ADDRESS YOUR ENVELOPE TO... JVC ADVISORY SERVICE, POST OFFICE BOX 49, KENSINGTON, N.S.W. 2033



Extra channels for
the ICOM IC22S
In our last article we described how to modify an Icom IC22S 
two-metre transceiver to permit the use of external channel selec­
tion systems, plus a simple switching system to go with it. As 
promised, this article discusses the use of thumbwheel switches in 
a somewhat more elaborate system which has a number of advan­
tages, including easier identification of signals.

by PHILIP WATSON

The switches are the real secret of 
this idea, and a few words about them 
may help the reader who has not en­
countered them before. Quite apart 
from the thumbwheel action, they are 
known as BCD (Binary Coded Decimal) 
switches.

They are 10 position switches, coded 
"0" to "9" and, for any decimal figure 
to which they are set, they provide the 
equivalent binary connections between 
their common and four active terminals 
(designated 1, 2, 4, 8,).

For example, when the switch is set 
to "1" the common is connected to ter­
minal "1"; when it is set to "2" it con­
nects to terminal "2". When it is set to 
"3" the common is connected to both 
terminals "1" and "2", thus satisfying 
the binary combination for "3". The 
same applies for all figures up to "9" (8 
+ D.

While, at first glance, it may appear 
that a suitable combination of such 
switches could be made to receive "N" 
numbers and convert them to the 
binary equivalent, there is no easy way 
to do this using simple passive circuitry.

What can be done is to treat the 
switches as octal rather than decimal 
devices and replace the "N" numbers 
with a table of octal numbers. For those 
not familiar with the octal numbering 
system it uses the digits "0" to "7", 
rather than "0" to "9" as in the decimal 
system. The result can be seen in the 
"octal" column in the chart presented 
in the previous article.

The thumbwheel switches can be ob­
tained in modified form for the octal 
system, the modification being simply 
the addition of stops to limit the travel 
to eight positions. Electrically, the 
fourth terminal (8) is ignored.

For our purpose the mechanical
stops would seem to be a disadvantage.
For one thing they increase the cost per
switch section but, more importantly,
they make the switch less convenient to
use. Having progressed from "0" to

The thumbwheel 
switch assembly 

mounted 
underneath the 
transceiver. The 

switches are 
housed in a small 
plastic box which 
is attached to the 
lower half of the 
mobile mounting 

bracket.

“7", it is then necessary to retrace these 
positions to come back to "0" in an­
ticipation of the next octade.

With the switches in their original 
form, it is much easier to move forward 
over positions "8" and "9" — which 
can be ignored — reaching "0" in three 
movements instead of seven. The only 
minor objection to this is the fact that 
positions "8" and "9" duplicate 
positions "0" and "1" electrically and 
this may be confusing the first time it is 
encountered.

A truth table from the C&K catalogue 
showing the internal binary 
connections against the external 
decimal settings.

(It is possible to erase the unwanted 
figures, using a pencil type typewriter 
eraser. Be aware, however, that there is 
a risk of the resultant rubbish finding its 
way into the switch contacts. Also, in 
the event that a more elaborate circuit 
is subsequently employed, these 
figures may regain their validity.)

The switches are the C&K brand, 
handled in Australia by C&K Elec­
tronics (Aust.) Pty Ltd (6 McFarlane St, 
Merrylands, NSW) and from them to 
various distributors. We obtained our 
unit from Radio Despatch Service, who 
advise that they have good stocks.

These are professional switches and, 
as such, are somewhat dearer than con­
ventional switches. The three section 
unit used in this project will cost 
around $12.00. If this seems expensive, 
remember that it is the main cost and 
that, even after providing a plastic box, 
cable, diodes etc, the total cost will 
probably be less than that of a couple 
of sets of crystals as needed for older 
style transceivers.

Mechanically, two styles are 
available; front mounting and rear 
mounting. The front mounting type is 
simply pushed into an appropriate size 
cut-out in the panel, and is retained by 
plastic clips moulded into the body. 
The rear mounting type mounts behind
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an appropriate cut-out and is held with 
four small machine screws.

An advantage of the front mounting 
type is that the cut-out, while needing 
to be reasonably accurate, does not 
require a professional finish, since it is 
hidden by the switch. Against this, we 
were somewhat concerned that the 
plastic box might be too thick to 
engage the retaining clips properly. 
Also, this switch is marginally deeper 
than the rear mounting type.

While the rear mounting type needs 
more care in preparing the cut-out, we 
chose this type, and managed to make a 
reasonably neat job of fitting it. Six 
mounting holes are provided but four 
would seem to be adequate. The size of 
the cut-out given in the manufacturer's 
data is 25.91mm (H) x 35.31mm (W) 
although the one we cut was slightly 
smaller.

The mounting screws will need to be 
smaller than the common Vein
Whitworth, and 8BA would be better. 
Note that there is little point in enlarg­
ing the holes, since there is insufficient 
room for a standard Vein nut.

We built our version in a UB4 Jiffy 
box and, while there is not a lot of 
room to spare, it is adequate. We 
mounted the diodes on a piece of 
miniature tag board, 10 terminals long, 
which mounts against the rear of the 
box, but spaced away from it by the 
thickness of a nut. The tag board is a lit­
tle too wide to be accommodated in 
the depth of the box, so the lugs were 
bent at right angles.

The cable is wired to the lower lugs 
and dressed so as to exit from the left 
hand side of the box, to match the loca­
tion of the 9-pin socket on the back of 
the set. We enclosed the cable in about 
50mm of clear plastic tubing, 8mm OD, 
5mm ID, where it emerges from the 
box. This helps secure it, using a cable 
clamp if necessary.

Wiring between the upper terminals 
of the tag board and the switch is via a 
short length of rainbow cable, long 
enough to allow the switch to be 
removed. Wire the switch first, retain­
ing the correct colour code, then fit the 
switch and complete the wiring. The 
surplus cable can lay flat on top of the 
switch.

Having used both the slide switch 
arrangement and the thumbwheel 
switches, there is no doubt that the 
latter arrangement is much to be 
preferred and well worth the few extra 
dollars involved.

Exploring the band — or, at any rate, 
portions of the band — is now practical, 
and without the need to concentrate 
too much on the exact frequencies in­
volved until a signal is heard. Then it is 
only a matter of transferring the 
thumbwheel figures to the table in 
order to identify it.

Nevertheless we have encountered a 
number of enthusiasts on the air who 
have fitted slide or toggle switch 
assemblies, and who are perfectly hap­
py with them. And at least two have 
come up with interesting variations on 
the basic theme.

Interior of the 
plastic box 

showing the 
location of the 

terminal board for 
the diodes and the 
wiring between it 

and the switch. 
Note the cable 

leaving the box on 
the right.

While the circuit itself is quite simple, this diagram provides useful information 
concerning the connections to both the matrix board inside the set and the 
terminals on the BCD thumbwheel switches.

One used only seven switches, on the 
basis that he needed only 50kHz steps 
for the present band plan. (The binary 
"1" switch is simply omitted.) Since the 
saving in cost of one switch is hardly 
significant, the main advantage would 
seem to be that it simplifies the switch 
combinations.

The other idea was to fit small LED in­
dicators above each switch, arranged to 
come on when the switch was ac­
tivated. This was done by using the se­
cond and otherwise redundant pole on 
each switch to connect the LED, via a 
suitable current limiting resistor, to a 
12V rail.

The 12V was brought out of the set 
via an extra conductor and this was 
beyond the capacity of the 9 pin socket. 
In fact, the socket was not used at all, in 
the electrical sense, the 10 conductor 
cable being brought out unbroken 
through the hole in the socket and 
wired directly to the switching system. 
This amateur uses the external switches 
almost exclusively, "... to save wear 
and tear on the switch in the set".

The two options, (c) and (d), men­

8x1N914

tioned in the first article are merely 
suggestions which readers might like to 
consider as a possible solution to a par­
ticular problem. They have not been 
tried.

But whether you use toggle switches, 
thumbwheel switches, or cook up 
something of your own, perhaps in­
spired by these articles, you will find 
that it provides a gratifying sense of 
freedom. You are no longer tied to the 
channels in the set, nor need you worry 
about future band-plan changes. 
Whatever happens you can cope with 
it.

So go to it, and have fun! ®
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DON'T JUST SIT THERE
BUILD SOMETHING!
IT’S EASY WITH A DICK SMITH KIT - AND THINK OF ALL 
THE MONEY YOU SAVE AND THE FUN YOU HAVE 
BY DOING - IT - YOURSELF.

IT'S TV GAME TIME AGAIN!
Ratings period over? Programs reverted to their lousy norm?
Show your disgust at what the TV stations expect you to watch 
by playing TV games instead. Who knows? You might never 
watch another bad TV program again!

THE ULTIMATE TV GAME KIT . . .
Wow! 1 0 games in one pack - with 4-way bat control, 
combinations of bat sizes, ball speeds, angles etc . . . 
You won’t tire of this one in a hurry! There's always 
another game to play. The easy-to-build kit has pre­
built and pre-aligned video and audio modulators so 
there’s no messy setting up to do. And it comes wi th 
Dick’s exclusive 'Sorry, it doesn’t work’ coupon just in
case you can’t get it going. At $49.50 for the entire 10

STUNT MOTORCYCLE GAME KIT . . .
It’s different — not your usual game, this one!
Pit your skills agains the latest integrated circuit 
technology. This game puts a motorcycle on your TV 
screen and you at the controls. You can play 4 diff­
erent games - motorcross, enduro, drag and stunt - 
with 2 degrees of difficulty. Are you a pro or amat­
eur driver? Pre-built modulator, special 'sorry Dick 
it doesn’t work’ coupon . . . you can’t go wrong

game kit, you pay just $4.95 per game. 
The ultimate tv game kit: Cat K-3491

IOI HIV VI11IIC IU .... ... . ■ r r<- i r-
. Inrrpdihlp valupi with this great little novelty kit from Dick Smith.
.. increoioie^vaiue. Motorcycle Game kit: K.3474 .. . $29.50

AMATEUR, CB, ETC.
NOVICE TRANSVERTER
(E.A. April ’76)
Use any 27MHz ‘CB’ on the 80 metre band. 30W out.
at K-3134 .,.............................. $89.50

MORSE KEYER
(E.A. April ’78)
Perfect Morse code - electronically generated. Inc. paddle.
Cat K-3470 . $37.50

AUDIO & AMPLIFIERS
PLAYMASTER 40/40 STEREO AMP.
(E.A. December ’76)
Our most popular kit ever. Thousands sold. Easy!

COMPUTERS, ETC
2650 MINI COMPUTER (E.A. May ’78) 
ALL parts, case, front panel, power supply, etc — not 
a ‘part’ kit. Ik of memory - a powerful mini system.

VK POWERMATE
(E.A. May '78)
Short form kit - no metalwork, mains wiring etc.
Cat K-3449 . $32.00

Cat K-3411 $129.50 Cat. K-3447 $115.00
CB POWER SUPPLY
13.8 volts at 2A continuous (4A peak) complete kit.

PLAYMASTER TWIN 25 AMPLIFIER
(E.A. May '76)
Similar to above, but less power. Also a great kit.

LOW COST VIDEO DISPLAY UNIT
(E.A.February ’78)
Mates with above. Communicate with a computer!

Cat K-3448 $29.50

Cat K-3410 $105.00 Cat K-3460 $97.50

45 WATT VHF AMPLIFIER
F'glass PCB, 1 3.8V operation. Req. 8 - 12W of drive.
Cat K-3132 $27.50

ETI480 100W POWER AMP MODULE
(E.T.I. December '76)
100 watts for $25.00? Unreal, man! (mono module)

VIDEO MODULATOR for use with VDU
(E.A. April ’78)
Allows above VDU to be used with any TV set.

30 WATT 80 METRE AMPLIFIER
Ideal for the novice. 13.8V. Adaptable to 50W output.
Cat K-3133 $34.95

at K-3442 $25.00 at K-3462 $4.50

ETI480 50W POWER AMP MODULE
(E.T.I. December ’76)
As above, but 50W. Easily extendable to 100W version.
at K-3440 $19.50

ETI480PS POWER SUPPLY MODULE
(E.T.I. December ’76)
To run either 1 x 100W or 2 x 50W modules
at K-3438 .............................................$17.50
100 WATT GUITAR AMPLIFIER
(E.T.I. December ’72)
Power for the people. Why waste money elsewhere?

ASCII KEYBOARD ENCODER
(E.A. April '78)
Uses our standard keyboard (Cat X-11 80) 
Cat K-3464 ...............................................................$39.50

CASSETTE INTERFACE
(E.A. April ’77)
Use any cassette player to communicate with computer.

SHORT WAVE LISTENER’S ANTENNA
No soldering required. Complete kit, with instructions.
at K-3490 $9.50

at K-3465 $24.50

PAPER TAPE READER
Another fascinating aspect of computer technology.
at K-3466 $95.00

MISCELLANEOUS
MUSICOLOR MK 111 COLOR ORGAN
(E.A. September ’76)
Turns your music into light! Just add the lights.
at K-3140.......................................... $59.90
HIGH POWER STROBE
(E.T.I. August ’71)
A real blast - ideal for parties, discos, etc. Dazzler!

at K-3020 . $85.00

SPRING REVERBERATOR
(E.A. May '76)
Adds life to your music- amateur or professional!

DIGITAL LOGIC TRAINER
(E.A. July ’77)
Want to learn logic? Here's a great way. Teach yourself!
at K-3010 $69.00

at K-3150 . $27.95

6 DIGIT 240V CLOCK KIT
Hours, minutes & seconds display. Short form w/o case:

at K-3424 ..................................... ...
ETI 601 MINI ORGAN
(E.T.I. August ’76) 
YOU can play your favourite tune in style 
at K-3430 ........................................

$15.50

$24.75

TEST EQUIPMENT
NEW MODEL TRANSISTOR TESTER
(E.A. July ’78)
Checks most transistors and FETs quickly and easily.
at K-3052 $17.90

Cat K-3364 ...............................................
Handsome case to suit: at H-3192

$19.75 
$5.00

CAPACITOR DISCHARGE IGNITION
(E.A. July '75)
Save on petrol; end Ignition troubles. Pre-wound coil.
at K-3280 $25.75

LOUDSPEAKER PROTECTOR
(E.A. June '76)
Eliminates turn-on and turn-off surges from most amps.
at K-3425 .$11.95

R-L-C BRIDGE
(E.A. March '78)
Ideal project for the beginner. Handy to have around!
at K-3468 $34.50

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.

LED LEVEL METER
(E.A. June ’76)
Bar of light display gives relative power indication.
at K-3370 ....................................................$12.85

CROSSHATCH/DOT GENERATOR
(E.T.I. August’75)
Keep your TV colour correct with this little beauty.

GENERAL PURPOSE PRE-AMPLIFIER
(E.T.I. July ’76)
Stereo unit, variable gain, suits cartridge, tape, aux, etc.
at K-3427 $7.50

at K-3290 ....................................... 1
AUDIO OSCILLATOR
(E.A. June ’78)
Outstanding value for a valuable service aid.
at K-3469

$21.50

. $25.00

at K-3080 ........................................

CAR BURGLAR ALARM
(E.T.I. November ’74)
A simple kit - which could save your car.
at K-3250 ........................................
TV MASTHEAD AMPLIFIER

$11.50

$11.50

(E.T.I. August ’71)
an turn an unwatchable mess into a brilliant picture.
at K-3230

all dick smith kits are composed of brand new and guaranteed
. $29.95

SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS



Two 5/8-in-phase 
antenna for 2 metres
With the ever increasing interest in the two-metre amateur band,
particularly with FM and the repeaters, the need for more efficient
vertically polarised antennas is on the increase. Here is an antenna 
which would be suitable for fixed installations and which gives quite 
a low angle of radiation, with its attendant advantages.

by IAN POGSON

After an absence of many years from 
the two-metre amateur band, I decided 
that it was time to put in another 
appearance. Having acquired the 
necessary receiving and transmitting 
equipment, the question of a suitable 
antenna arose. In days gone by, 
horizontal polarisation was almost un­
iversal on two metres. However, with 
the proliferation of the mobile use of 
the band, it became desirable to use 
vertical polarisation for the con­
venience of mounting suitable anten­
nas on vehicles. So, the search began 
for a suitable vertically polarised anten­
na.

Various types of the simpler vertical 
antennas were tried, including the 
coaxial dipole, a variation on the folded 
dipole and a five-eighth vertical. Each 
one gave results more or less in accor­
dance with what one would expect. 
However, the challenge of the more 
distant repeaters had already attracted 
my attention. Some could be heard at 
low signal strength but I could not 
trigger them; hence the challenge.

Obviously, higher power or a better 
antenna was required. The former was 
ruled out and so a higher gain antenna 
was indicated. The higher gain could be 
obtained by lowering the angle of 
radiation on an omnidirectional anten­
na or by erecting a multi-element 
beam. The fixed omnidirectional ap­
proach was favoured on the grounds of 
mechanical simplicity when compared 
with the requirements for rotating a 
beam. Also, I favoured a type of vertical 
antenna without the use of radials.

In my presence and at just the right 
time, the term "two five-eighths in 
phase" was mentioned. This triggered 
my thinking and brought me back to 
the well known "extended double 
zepp" antenna, which has been used 
for many years on the high frequency 
bands.

A suitable design was worked out on 
paper, using well-used principles. Let
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us start at the top of the new antenna. 
We provide one element which is five- 
eighths of a wavelength long. Below 
this element, we add another one. We 
now have two elements, which are 
stacked and electrically 11A 
wavelengths long. To bring the 
elements "in phase", we need to add a 
phasing stub between them, 'A 
wavelength long. This can take the 
form of a stub joining the two elements 
together.

At this stage, we have the required 
two five-eighths in phase but with no 
provision to feed them from a transmis­
sion line. Although I did not try it, it 
should be possible to feed the system 
from the phasing stub. This would 
provide a desirable symmetrical 
feedpoint but one that is somewhat 
messy, in that it is difficult mechanically 
to bring the feedline away from the 
aerial at right angles for an appropriate 
distance. Even so, some readers may 
like to try this method.

Dimensions of the new 
antenna are shown at 
right, together with a 
graph showing the 
current distribution in 
the system. Prototype 
was made from brass 
tubing and 14 gauge 
copper wire.

1978

At this point, the unit is electrically 
11/2 wavelengths long. An alternative 
and convenient method of feeding is to 
add an extra half wavelength in the 
form of a stub at the bottom of the 
system. With this addition, we have a 
total electrical length of two 
wavelengths, as may be seen from the 
diagrams.

Theory tells us that an antenna con­
sisting of multiple half wavelengths has 
low impedance points at odd multiples 
of a quarter wavelengths from either 
end. One of these points in our anten­
na system is at the bend at the bottom, 
or the centre of the matching stub.

It would be possible to break the 
system at the bend of the stub and feed 
it with 72 ohm coaxial cable. However, 
there will be some degree of mismatch, 
in that the impedance at this point will 
be somewhat higher than the 72 ohms 
which we normally expect at the centre 
of a dipole. Some readers may 
nevertheless wish to try feeding the

1270mm 5/BX ELEMENT
MATCHING STUB

19" 982mm
25.4mm —*■



antenna this simple way. The braid of 
the coax, should be connected to the 
short side of the stub, with the centre of 
the coax, being connected to the side 
of the stub which is directly connected 
to the bottom radiating element.

In the writer's opinion, a better way 
to feed the antenna is to leave the stub 
unbroken and to make use of a coaxial 
balun with a step-up impedance of 
four. This means that the feedline im­
pedance will be stepped up to about 
288 ohms, when using 72 ohm cable; 
the end of the feedline is also balanced, 
which is an advantage. The balanced 
feedline is tapped across the matching 
stub at a distance above the bend, such 
that a good match is obtained.

Let us take another look at the 
diagram showing the current distribu­
tion on the whole system. The two five­
eighth radiating elements are shown in 
full lines. The quarter wave matching 
stub between the elements is shown 
dotted. Below the lower element is the 
matching stub which is an electrical 
half-wave long and this is also shown 
dotted.

It should be noted that the two half 
waves on the radiating elements are in 
phase although, at the ends nearest the 
phasing stub, there is a small amount of 
current in each case which is out of 
phase. The amount of current in these 
portions is not great and does not 
materially affect the overall perfor­
mance of the system.

When two half waves are fed in 
phase, with adjacent ends close 
together, a gain of nearly 2dB is realis­
ed. However, if the adjacent ends, and 
so the two elements are separated, an 
increase in gain is realised. This can be 
done by extending the element 
lengths, as we have already done. There 
is a limit to this when each element is 
0.64 of a wavelength long, or a little 
over five-eighths. At this point, the gain 
over a dipole is about 3dB. And so our 
new antenna may be considered as 
having this order of gain over a dipole.

From a constructional point of view, 
the device is wide open to individual 
ideas. However, I will describe the way 
I went about it and add some
suggestions as to how my efforts may 
be improved upon.

It would be possible to use a heavy 
gauge of copper wire for the elements 
and stubs. Indeed, this is what I did in 
the initial stage, before making it up in 
its present form. While the wire idea is 
cheap and quick, it is not very rugged 
and may not stand up to the weather 
too well.

For the final antenna I used 14 gauge 
copper wire for the phasing stub. For 
the remainder of the conductors, 
radiating elements and matching stub, I 
used Win OD thin walled brass tubing. 
The various pieces should be prepared 
and made ready for assembly into the 
final unit.

The top element is cut from the tub­
ing to a length of 1290mm (50in). The 
bottom element and one side of the

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

• Correct temperature 
for printed circuits.

• Fast heat-up and 
heat recovery.

• Power boost for 
long sequences
or heavy 
joints. MODEL D30

MODEL D50
MODEL D65

3mm tip
5mm tip
6.5mm tip

300 I-----
J’ 280 I 320 Al

, 260 /34OL J

ADCOLA-
\22O^ 380,

200^ \oo -■ 

°C --------- ~

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.

SAFE with

In

DUOTEMP
A new standard in
soldering tools — 
by Adcola.

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

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

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

FAST DESOLDERING
Soder-Wick
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.

a range of sizes from 
wholesaler or 02-709 5293

03-848 3777ROYSTON
ELECTRONICS RE475
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DG 640 SOFTWARE CONTROLLED VDU

DG640 KIT COMPLETE WITH MANUAL

BINBUG CASSETTE FOR 2650

2650 SYSTEMS

assembly and troubleshooting manual $99.50
KIT 2: ENCODER/UART/78UT4 complete kit with all components and instructions

but without transformers (see Kit 5 option) $39.50
$89.50

home computer $49.50

ure. This enclosure has adequate room for all kits and is cut out to fit the 
keyboard. A microprocessor can also fit in the case resulting in a complete

E.A. 2650 with all components 
and 1K RAM.......................... KIT 3: KEYBOARD KB04. A top quality keyboard kit with our own PCB designed 

to simplify construction and interface directly with the 78UT4 ENCODER

KIT 4: MODULATOR connects video signal to TV Aerial inputs.................
KIT 5: HEAVY DUTY TRANSFORMER supplies 8V @ 10 Amps + and -

1 Amp (ideal for later expansion to S100)............................................
KIT 6: METALWORK. For a really professional finish we now have available 

stocks of a timber sided, marviplate/aluminium extrusion keyboard

$140 (tax paid) DG640 PCB with manual $35 (tax paid)
$126 (tax exempt) $31.50 (tax exempt)
$5.00 BINBUG IN PREPROGRAMMED EPROM $25.00

we come nere

POST & PACKAGING
CERTIFIED MAIL . .
REGISTERED MAIL

$2.00 all orders
2.00 extra

PHONE: (02) 476 4758 General Enquiries — (02) 476 3759 (Technical Information)
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

APPLIED
TECHNOLOGY

This superb design by David Griffiths and described in ELECTRONICS TODAY April, May, and June issues is possibly one of the 
most useful peripherals you can add to any microprocessor system.
Conforming to the hobby computer standard S100 bus, the DG640 is software controlled to produce

16 lines of 64 characters
Upper and Lower case
Black on white reversed characters
Flashing characters
Chunky graphics
Direct RAM access

We are pleased to offer our EXCLUSIVE DG640 OWNERS MANUAL which expands the original ETI articles and covers such things 
as; step-by-step assembly, setting up and troubleshooting procedures typical waveforms, address decoding and software examples for 
use with 2650, 6800, 8080, Z80 microprocessors.
ATTENTION 2650 USERS: Ian Binnie has written a special operating system called "BINBUG" which is specifically designed to 
operate with the DG640 VDU and emulate "PIPBUG" thus ensuring that all software in the 2650 USERS GROUP is fully compat­
ible and no I/O changes need be made. BINBUG is documented in the DG640 users manual and occupies 1K of RAM. Cassette 
tapes and a preprogrammed 2708 EPROM are available on request.
We are proud of the quality of the DG640 which uses a top grade plated through fibreglass PCB, reflow solder tinned and hard gold 
plated edge connectors. All components are prime quality and sockets are provided for all RAMS and the character ROM. The 
DG640 is not a beginners project but will suit even the most demanding microprocessor enthusiast. Each kit is backed by our famous 
technical support and warranty service (full details with each kit).

EA2650 expandable to 4K as described in 
E.A. May and using the latest 2114 4K 
RAMS an ideal beginners project. We supply 
all parts except case and transformer (suit­
able cases and transformers available separ­
ately).

KT9500 FULLY BUFFERED CPU
This popular kit enables you to expand your 
2650 system to a fully buffered system with 
2 8 bit bidirectional I/O ports, RS232 inter­
face, TTy interface and on board clock.
........................................................... $199.00
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NEW E.A. VIDEO DISPLAY TERMINAL
Described in E.A. Feb/April 1978 this is an ideal serial terminal for microprocessor 
applications. It is not software controlled like the DG640 and is ideal for beginners 
who need only a serial interface to the computer.
KIT 1: VDU LOGIC BOARD complete with all components, plated through PCB,

. 0.50 extra

POSTAL ADDRESS—P.O. Box 311, Hornsby 2077
HEAD OFFICE/SHOWROOM-1 09-111 Hunter St., 

Hornsby (9.00—5.00, MON. to SAT.)

$59.50 
$4.50

16V at 
$22.00 
limited 
enclos-

O bankcord



Two 5/s in-phase antenna for 2 metres . . .

matching stub forms another piece and 
this is cut to a length of 1753mm (69in). 
The other side of the matching stub is 
cut to 483mm (19in). Incidentally, it is a 
good idea to make the last two dimen­
sions about another 12mm (Vzin) longer 
than the figures just given. More will be 
said about this later on. The phasing 
stub is formed from a piece of about 14 
gauge wire into the shape of a "U", 
with legs 232mm (9-1/8in) long and 
with a spacing of 25.4mm (1in). As 
before, the legs may be made say 
another 25mm longer than suggested 
and this will be taken care of later on.

In order to make an assembly of the 
various components, I used an 8ft 
length of 3/4in diameter wooden dowel 
and five nylon cup hooks with brass 
screws. The cup hooks have an inside 
diameter of about 25mm and 
automatically provide low loss insula­
tion for the antenna elements. Before 
use, the wooden dowel should be 
primed and painted so that it will stand 
up to the weather.

By allowing a bit less than one metre 
of the top element to protrude above 
the wooden dowel, it is possible to get 
the rest of the items along the dowel, 
with sufficient dowel left over at the 
bottom to allow for mounting it atop a 
piece of water pipe or whatever you 
may choose for the purpose.

With the individual components now 
ready, take the painted wooden dowel 
and screw the nylon hooks into posi­
tion along the dowel. Start with one 
about 15mm from the top. The next 
one will be about 300mm lower, such 
that it is a little above the junction of 
the top radiator and the phasing stub. 
The next will be at a point equally dis­
tant from the corresponding junction 
of the lower radiator and the phasing 
stub. The next hook is placed just 
below the open end of the matching 
stub, and the last one just above the 
feed point.

The cup hooks should all be in a 
straight line along the dowel and they 
should all be pointing in the one direc­
tion, at right angles to the dowel. This 
makes them ready to have the various 
items attached to them.

Fix the longest piece of tube first. I 
fastened mine by using some plastic in­
sulation tape, followed by a tie with a 
short piece of 22 gauge plastic insulated 
wire to make each point firm. The tube 
will need to be offset on the cup hooks 
so that the matching stub tube may also 
be fixed in place on the lower cup 
hooks, with a spacing of 25mm on cen­
tres. The top five-eighth element may 
be fixed next.

The bottom of the matching stub 
must be shorted and this may be done 
by using a heavy gauge (about T4SWG 
or equivalent) of copper wire soldered 

across the two tubes. You will recall 
that we cut the two lengths of tubing a 
little longer than required and so the 
wire will be soldered at the point which 
gives the correct dimension, as shown 
in the drawing.

The phasing stub still has to be fitted. 
It may be fixed such that it sticks out at 
right angles to the rest of the assembly 
but I felt that it may be considered as a 
perch for some birds that may be 
heavier than the stub may be able to 
bear! Also, it makes the whole unit look 
a little more obtrusive. Accordingly, I 
bent the stub around a piece of tube 
about 75mm in diameter, so that the 
stub formed part of a circle. The stub so 
bent was then soldered to the two 
radiating elements, so that an effective 
length of 232mm was achieved.

With the aerial assembly completed, 
it now remains to fix it to a suitable sup­
port, such as a length of water pipe, fed 
from the feedline from the transceiver, 
or whatever. I made up a balun from a 
piece of coaxial cable as shown in the 
drawing and connected it to the 
feedline as shown. When fitting the 
balun to the appropriate feedpoint, it is 
desirable to form a gooseneck of it so 
that water will be prevented from 
entering the cable.

The aerial system should now be in­
stalled temporarily in its final position. 
A check should now be made to find 
the resonant point and the SWR at that 
point. I attempted to set the system to 
146MHz and this is about where you 
may expect yours to be. If the resonant 
frequency is either too high or too low, 
the phasing stub may be shortened or 
lengthened as required. The point 
where the balun is connected to the 
matching stub may need to be adjusted 
so that the minimum possible SWR is 
achieved.

At the time of writing, I am feeding 
the prototype with fairly lightweight 75 
ohm coaxial cable and the SWR at 
about 146MHz is about 1.2. This rises on 
each side and it is still acceptable at 
145MHz and 147MHz but it is not possi­
ble to get a low SWR right across from 
144MHz to 148MHz. This is no doubt 
due to the number of tuned circuits 
which go to make up the complete 
system. However, this is not unusual 
and a good compromise may be had by 
setting the resonant frequency to say 
147MHz, if you are only interested in 
the FM portion of the band, from 
146MHz to 148MHz.

If you are interested in the whole 
band, as I am to some extent, then short 
of having two aerials, the idea of using a 
Transmatch should not be overlooked. 
Although I have not done anything 
about a Transmatch so far, I may have a 
closer look at the idea in the not too 
distant future.

This simple balun was used to connect 
the coax feeder to the antenna.

Diagram showing how the matching 
stub is mated with the cup hooks.

The dimensions given relating to the 
phasing stub and the tapping point for 
the feedline on the matching stub were 
arrived at when using some small 
diameter 72 ohm coaxial cable. Since 
then, I have run a length of RG8U 52 
ohm coaxial cable. This has 
necessitated a change in the length of 
the phasing stub, as well as a change in 
the tapping point for the feedline. The 
dimension for the latter is now about 
80mm, or 3-1/8in. The phasing stub 
dimension needed to be increased by 
about 20mm, or 3Ziin.

The prototype aerial works quite well 
and it appears to give the kind of results 
which may be reasonably expected of 
it. However, while I have given details 
as to how I made it up, I feel that there 
is room for mechanical improvements.

While the idea of using the nylon cup 
hooks for insulators is quite satisfactory, 
readers may have other and perhaps 
better methods which may be used. 
Also, in order to make overall ad­
justments of the ' system easier and 
more flexible, provision could be made 
to vary the lengths of the two radiating 
elements, together with the phasing 
and matching stubs. Sleeves, clamps 
and suitable set screws could be used to 
advantage. This could be a future job 
for me to apply to the prototype.

This article would not be complete 
without acknowledgement of the able 
assistance given by my wife during the 
development, construction and adjust­
ment of the device. £
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No one has ever offered 
you a professional-grade 
burglar-alarm system 

for $299.95

Until now.
Now there is a professional-grade burglar system you 
can buy and install yourself for less than $300. Midex has 
engineered a local alarm system that provides reliability 
and service that even a professionally-installed system 
costing more than $1,000 may not give you.

If the $1,000 or more professionally-installed residential 
burglar alarm system is what you think you need to protect 
your home and family, but is more than you want to spend 
then this may be the most important announcement you 
will ever read.

INTRODUCING MIDEX. Now you can protect your home 
and family from intrusion through windows, doors, walls, 
ceilings, and floors with the very same advanced protection 
used to protect government security installations, jewelry 
stores and other high risk premises.

The big difference is cost. The jewellery store has a "system' 
made up of a number of devices wired together, permanent 
installed and costing thousands of dollars. A similar system 
professionally installed in your home, could cost well over 
a thousands dollars and yet may not provide more protection 
than Midex.

The Midex 55 combines the control equipment and the in 
trusion sensor into one integrated unit the size of a small 
table radio and just as simple to use From the moment you 
plug it in. you have placed an invisible barrier through more 
than 5,000 cubic feet of your home. Using a microwave 
sensing unit, the Midex is undisturbed by noise or sound, 
is unaffected by temperature or humidity, hot or cold air 
currents. And it's almost impossible to detect because it 
emits no sound or light

DESIGNED NEVER TO MISS A MOVING TARGET. 

The Midex projects a constant wave pattern When armed 
with your private electronic key, it will activate an alarm 
20 seconds alter it detects motion, and will stay in a full 
alarm condition as long as the intruder moves about and 
lor one minute after he has left. It then automatically stops, 
resets, and is ready to detect further intrusion.
When Midex sounds the alarm, it can be loud. Loud enough 
to cause pain, loud enough to dove an intruder out of your 
home before he can steal or destroy valuables or cause 
harm Loud enough to notify neighbors to call the police, or 
in case you return during an alarm, loud enough to warn 
you not to enter until the police arrive.

TOP VIEW

—SIDE VIEW <

YOU ARE ALWAYS IN CONTROL. You choose the 
area to be protected, the size of your protection area, the 
location of your Midex. You can use your own strategy as to 
size, type, and placement of siren speakers And instalfa 
tion of a Midex is easy—much like installing a simple hi-fi 
set.

of accident, sudden illness, or forced entry Fire and smoke 
detectors, perimeter protection, circuit and additional space 
protectors can also be easily added Midex is the proles 
sional grade burglar alarm system you need and can aflord 
now, yet is flexible enough to grow with your future needs

THE BASIC MIDEX 55 INCLUDES: Microwave motion 
sensor with maximum protection area ot 5,000 cubic feet, 
5 watt RMS (siren driver), automatic alarm reset, on off 
switching with personalized electronic key. timing circuits 
permitting authorized exit and entry through pattern, four 
hour rechargeable standby battery, expansion features, 
240/12VAC stepdown transformer.
You may want to use existing speakers such as those used 
with your hi fi equipment, or order speakers directly from 
Midex,
'Speakers are purchased separately.

SPEAKER SP5 
$20 each 
($40 pair)

SPEAKER SP30 
$50.00 

($100.00 pair)

MIDEX 55 basic system* $299.95

MIDEX HAS FAIL-SAFE LOGIC. During a blackout or 
if the power has been disconnected. Midex will continue 
full operation for 4 full hours, using its own built in re 
chargeable energy pak When power is restored after 4 
hours, it automatically resets in the armed mode

BUILT-IN EXPANSION FEATURES. Midex can also be 
an emergency "call for help" alarm system. By connecting 
panic buttons to the Midex, you can alert neighbors in cases

MIDEX
Distributed by:
CALDOR CORPORATION PTY. LTD.
12 TERRA COTTA DRIVE, BLACKBURN. VIC. 3130 
TEL: (03)877 2922. TLX: AA34284 UNICAL
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The Midex microwave alarm system 55 is a self-contained local alarm 
security system which will detect the motion of an intruder and activate one 
or more sirens at the protected premises. In addition, delay and panic 
loops permit other sensors to be added

The heart of the 55 is a self-contained field disturbance sensor which pro­

jects a stable, tear-drop shaped radiation pattern into the area to be protect­
ed. An intruder moving within the protected area causes a frequency shift 
which is electronically converted into an alarm signal. The size of the pro­
tection pattern may be adjusted with the range control.

FEATURES
Microwave transceiver

Processing and signalling electronics

Precision die cast antenna

Four-hour rechargeable standby battery

Timing circuits permitting exit and entry

Automatic alarm reset

On-Off switching with coded electronic key

Fast sweep siren for connection to standard 8 ohm speakers.

Inputs for easy connection of external sensors such as 
door and window contacts, panic switches, smoke 
detectors.

RELIABILITY YOU CAN COUNT ON
The Midex reliability test program—subjecting every 

production unit to more than 500 hours of reliability testing— 
is structured to deliver products which routinely provide 
years of maintenance-free operation.

Midex 55, manufactured in the USA, uses the same high- 
reliability components used in the production of security 
devices for industrial, commercial, and government high 
risk premises.

SPECIFICATIONS
OPEN SPACE RANGE:

(main axis)
RANGE CONTROL:

SENSITIVITY:

PROTECTION PATTERN:

EXIT TIMER:
ENTRY TIMER:

RECHARGEABLE STANDBY: 
BATTERY:

POWER CONSUMPTION:
SUPPLY VOLTAGE

ALARM CYCLE TIMER: 
SIREN ALARM 

(Active during alarm cycle)

AUXILIARY SENSOR
INPUTS:

ELECTRONIC KEY SWITCH:

TRANSMITTING FREQUENCY
(4 channels)

SHIPPING WEIGHT

50 foot maximum

Single turn potentiometer. Range 
adjustment from zero to full.
1-2 steps within set range. Self-ad­
justing for constant (background) 
motion.
Single lobe 50 loot maximum 
length, 20 foot maximum width
30 seconds.
20 seconds.

4 hours standby.
8W maximum.
12 vac/60 Hz.
1 minute
5W into 8 ohm speaker (or into any 
combination of speakers not result­
ing in less than 4 ohms)

Normally closed contact.
OFF (Test light active for walk test 
purposes)
ON (timers activated. Unit opera: 
tional.)
A 10 520 GHz
B 10.523 GHz
C 10.526 GHz
D 10.530 GHz
9 pounds

SPEAKERS
Available speakers are high-efficiency, all weather 8 ohm

speaker horns.

SP5
loud, 5 watt 
capacity

SP30
loudest, heavy-duty
30 watt capacity

HOW TO ORDER: Fill in BOTH sections of the coupon. In each section print your name and full postal address in BLOCK letters. Cut the entire coupon out 
around the dotted line. Send it with your money order or crossed cheque to this magazine's Mail Order Department, G.P.O. Box 4000, Sydney, 2001 Cheques 
should be endorsed on the back with the sender's name and address and made payable to this magazine. This offer is open to readers in Australia only. Please 
allow four weeks for delivery.

This magazine’s special “Midex Alarm" Offer No. 45/78.

Name
Name

Address
Address

State Postcode
State Postcode

Quantity

Please send me (state quantity) 

my cheque/money order to the value of $

Midex Alarms. I enclose
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INSTRUMENT CONTEST

Using light bulbs as 
an RF dummy load

The two 12V 6W tail light 
bulbs mentioned in the

Using a selected light bulb as a dummy load for an AM or FM 
transmitter is a trick well known to old-time amateurs but it may not 
be familiar to novice amateurs and CBers, with their predominantly 
commercial equipment.

text. Connected exactly as 
shown, they form the 

basis of the competition 
set out below.

by WALTER NEVILLE

If due note is to be taken of the in­
struction books, modern solid-state 
transmitters should be operated only 
when connected to an appropriate 
load, which is usually specified as 
50 ohms, resistive.

Normally, this would signify an 
antenna designed for the particular 
operating frequency and so arranged 
that it presents a substantially resistive 
impedance of 50 ohms, looking into 
the transmitter end of the coaxial supp­
ly cable.

When it is desired to operate a 
transmitter for test purposes without 
radiating a signal, preferred practice is 
to use a 50-ohm dummy load. For low 
powered applications, this may be 
nothing more than a single high- 
wattage carbon resistor mounted in a 
PL-259 (or other) connector. For higher 
powered applications a dummy Toad 
can be constructed, using parallel 
resistors, along the lines mentioned on 
page 31 of our April 1977 issue.

However, as mentioned above, a 
selected light bulb may sometimes be 
used instead of a regular dummy load. 
It will certainly not be as precise but it 
may be near enough — and it will have 
the advantage of displaying the 
presence of RF energy by glowing more 
or less brightly.

In the days of valve type "home 
brew" transmitters, amateurs would 
commonly grab any likely looking low 
voltage bulb and couple it to the 
various tuned circuits by means of a 
simple wire loop. These days, unless 
you know exactly what you are about, it 
is wise to restrict the practice to using 
the right kind of bulb connected only 
across the antenna output socket.

A preliminary exercise in Ohm's Law 
will be necessary to select a bulb whose 
rated voltage, divided by its rated 
current (in amps) will yield an ap­
propriate figure of resistance in ohms 
— most commonly 50 ohms. As a 
further requirement, the bulb wattage 
(volts x amps) should approximate the 
rated RF output of the transmitter.

As a first attempt, one might consider 
a dial lamp or torch bulb rated at 6V 
and around 0.12A. The resistance 
would be about right but the power 
rating would only be 0.72W, as com­
pared with 4W from the usual CB AM 
transceiver, or 10W from the usual 
amateur FM mobile rig.

A more appropriate figure would be 
a bulb rated at about 15V and 0.3A. A 
further pointer to such a figure is the 
fact that, if one works out the voltage 
across a 50 ohm circuit at the 4W level, 
it turns out to be 14.14V.

The only problem is that bulbs rated 
in those precise figures would be dif­
ficult, if not impossible, to locate. On 
the other hand, an automotive bulb 
rated at 12-16V at around OJA (or 4W) 
might turn out to be quite near the 
mark — if you can find one.

As a simple bench exercise, one can 
verify the resistance of any given bulb 
by supplying it from a suitable DC 
source, measuring the current with a 
multimeter and resorting to the simple 
maths mentioned earlier. It so happens 
that most transceiver type bench power 
supplies deliver 13.8V, which could 
quite be handy for such a test.

Someone might be wondering why it 
is not possible simply to measure the 
resistance of a bulb with an ordinary 
ohmmeter. The answer is that the 
resistance of a filament is not constant, 
but varies widely with temperature. The 
resistance is quite low when the fila­
ment is cold but rises steeply as it 
begins to glow more and more brightly. 
To be valid, any calculation or measure­
ment of filament resistance must take 
into account the voltage which is likely 
to be placed across it in the proposed 
application.

For this same reason, a light bulb is 
not suitable as a load for an SSB 
transmitter. Between syllables, when

PARAMETERS/ELECTRONICS AUSTRALIA

Win the Trio PF-810 Power Meter reviewed alongside . ..
A dummy load was made up of two series-connected automotive tail lamps, 
each rated at 12V, 6W. The Trio PF-810 Function Power Meter was used to 
measure the VSWR when connected to the output of a normal AM CB trans­
ceiver, set to the Australian CB channel 9. Estimate, to three significant figures, 
the reading we obtained from our experimental set-up.
Seal an envelope, write the reading and your name and address on the back 
of it and send to:
PARAMETERS/E.A. GRAND INSTRUMENT CONTEST NO. 4.
P.O. Box 163, Beaconsfield, 2014.
All entries must be in by Monday, September 4th, and the winner will be the 
first correct entry picked from the barrel.
Permit No: TC1105A issued under the Lotteries & Art Unions Act

you 
could 
win..
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THE TRIO PF-810 FUNCTION POWER METER
Intended primarily for use in two-way radio workshops, in colleges, 
and by dedicated radio amateurs, the Trio PF-810 Function Power 
Meter measures standing wave ratio to a figure of 10, plus power 
levels to 150 watts for forward, reflected, and radiated power.

In keeping with the role envisaged 
for it, the PF-810 is much larger than the 
usual SWR/Power meters favoured by 
CB operators, being 200mm(h) x 
127mm(w) x 142mm(d), overall. The 
panel is predominantly black, with 
silver lettering and satin-chrome sur­
round, with the main body of the case 
in buff lacquer.

The relatively large panel accom­
modates a full 110mm rectangular 
meter, with open-easy-to-read scales. 
The controls are also easy to identify 
and easy to use, as we discovered when 
we put it through its paces in a typical 
“Ham shack" situation.
There are three PL-259 connectors on 

the rear of the case, one for the 
associated transmitter and the other 
two for alternative 50-ohm antennas (or 
loads). A push-button on the front pan­
el selects "Ant.1" or "Ant.2" as desired.

This is a handy facility, in that the user 
can readily compare readings from 
different antennas or with those from a 
50-ohm reference load. Alternatively, 
the instrument can be left in circuit 
with the meter movement switched 
"Off", so that it can double as a low- 
loss antenna changeover switch, when 
not otherwise in use.

Light bulbs as dummy load — cont.
the RF output drops to near zero, the 
transmitter is looking into a very low 
resistance, which pulses to a much 
higher value on voice peaks. With an 
AM or FM transmitter, on the other 
hand, the RF output is sustained at all 
times and the filament assumes an ap­
propriate mean temperature.

Which brings us to the two bulbs 
shown in the picture. In searching 
around for something suitable, we 
were offered two auto tail light globes 
in a plastic pack. Each was rated at 12V 
6W. A spot of mental arithmetic 
suggested that each bulb would draw 
0.5A and represent a resistance of 
24 ohms at the rated voltage. As a load, 
a single globe would therefore be well 
below the target figure of 50 ohms.

What about using the two in series? 
Across about 14 volts, or 7 volts each, 
they would be under-run and 
presumably exhibit a resistance of less 
than 24 ohms each. But then, how ac­
curate are the ratings of auto tail lamps?

Without knowing quite what to ex­
pect, we connected the two bases
together and attached flying leads to

The procedure for reading SWR 
(standing wave ratio) is as normal: The 
meter is set to exact full scale for 
forward power, with a "Calibration" 
control; when the function switch is 
rotated to the SWR position, the ratio is 
read directly on scale calibrated from 1 
to 10. For the reading, the power out­
put of the transmitter must not be less 
than 1W, nor presumably more than 
150W.

When it comes to RF power measure­
ment, simple instruments are often dif­
ficult to read because the calibration 
tends to follow a square law, with the 
lower readings crammed together. In 
the PF-810, the designers have incor­
porated special linearising circuitry to 
virtually eliminate this effect. They have 
also provided three distinct scales: 0-5, 
0-25 and 0-150 watts.

Power is measured in three modes: 
"FWD" as the power flowing from 
transmitter to load; "REF" as the power 
flowing from the load back towards the 
transmitter; "RAD" as the difference 
between the two. The makers claim 
that, in the latter mode, the instrument 
can facilitate checking of antenna per­
formance, particularly if connected ad­
jacent to the antenna. They claim that 

the two tips. We then connected the 
series combination across a 14V DC 
supply, measured the current and 
worked out the resistance. It came 
close enough to 50 ohms to hold 
promise as a load for a CB transceiver. It 
would not be spot-on 50 ohms and 
therefore not suitable as the basis for a 
precise power measurement, but it 
would glow brightly enough to show 
RF output and the effects of modula­
tion.

This done, we attached the bulbs to a 
PL-259 connector and coupled it to the 
"Antenna" socket of the Trio PF-810 
SWR/power meter which was, in turn, 
coupled to a normal CB AM transceiver 
set to Australian channel 9. With this 
set-up, we were able to measure the 
standing wave ratio (or SWR), which 
could be expected to reflect any dis­
crepancy in the DC resistance of the 
filaments, plus the effect of any induc­
tance in the two filaments.

What was the final SWR figure? 
We're not saying, because that forms 
the basis of the accompanying com­
petition.

the instrument is easier to use than a 
conventional directional wattmeter us­
ing two meter movements.

Be that as it may, the PF-810 can dou­
ble as a conventional SWR meter and a 
conventional power meter, as well as 
providing readings for forward, and 
reverse power and a difference 
reading.

Other specifications for the PF-810 
give the frequency range as 1.8 to 
200MHz, power measurement accuracy 
within 10 per cent of full scale, residual 
SWR as less than 1.2 and insertion loss 
less than 0.5dB. A 16-page booklet, 
packaged with the instrument, contains 
a circuit diagram and explains the 
operation and role of the instrument, 
albeit in slightly "fractured" English.

Price of the PF-810 at the time of 
writing was quoted as $159.85. It was 
supplied for review by Parameters Pty 
Ltd, 68A Alexander St, Crows Nest, 
NSW 2065. Tel. (02) 439 3288. (W.N.W.)

Winner of 
contest No. 2

The winner of the Parameters/EA 
Grand Instrument Contest No. 2 is:

Mr T. Hasarliev, 
4 Winnunga Place, 

Armadale, WA 6112.
Mr Hasarliev correctly nominated 

the resonant frequency of the tuned 
circuit at 4.10MHz, and his was the 
first correct entry picked from the 
barrel. He wins the Trio DM-800 Dip 
Meter, donated by Parameters Pty 
Ltd.

Our congratulations to Mr 
Hasarliev, and our thanks to the 
several hundred other readers who 
participated.
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Touch and Trigger
25 MHz displays, single and double timebases

PM 3214: 25 MHz/2 mV. Fully calibrated 
delay and full sweep facilities, including

S independent main and delayed timebases
I and separate source triggering

PM 3212: 25 MHz/2 mV. 
Single timebase, comprehensive 

triggering facilities including "auto" 
mode, level control. DC coupled triggering, 

separate source triggering and composite mode.

they
PM 3212/14- 

make more of your budget

Budget beaters PM 3212 and 3214 
set new price/ performance 
standards. Everything you’d expect 
and more in light-weight, low-cost 
instruments.

Both have a 25 MHz vertical 
bandwidth, but trigger typically to 
40 MHz or more in the quick, con­
venient ’ auto" mode. Both also 
incorporate a trigger level control 
plus continously variable time­
base control(s), DC coupled 
triggering, separatesource trig­
gering and composite triggering.

Both have high light output dis­
plays, small spot size and continu­
ously variable graticule illumination.

In addition the PM 3212 offers 
automatic TV triggering: the 
PM 3214 a fully calibrated delay and

New price/performance standards are 
set by the PM 3214. as demonstrated by 
the alternate timebase mode.This allows 
both the main and delayed timebase 
signals to be displayed at the same time, 
for both channels. 

full sweep facilities. And by full 
we mean: independent main and 
delayed timebase triggering, sepa­
rate source triggering for both 
channels and both timebases, 
including DC, plus the alternate 
timebase mode.

For an encore, both instruments 
offer a battery option, versatile 
X-Y display facilities and a double­
insulated power supply, which 
eliminates the need for an earth 
connection and with it the associ­
ated problems of earth loops and 
hum.

Philips Electronic Systems — 
Scientific and Industrial Equipment. 
P.O. Box 119, North Ryde, 
NSW 2113. Ph: Sydney 888 8222 
or Melbourne 699 0300

PHILIPS Test & Measuring 
Instruments PHILIPS

HRME-132-0028
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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.

LED display with UAA170 ICs for simple patterns and Lissajous figures
The rapidly increasing production of 

LEDs has made these components 
available at economical prices and 
applications which require a large 
number of LEDs are thus becoming a 
practical proposition.

The UAA170 is an IC which can con­
trol a LED line. When a certain voltage 
is applied to input pin 11, one LED is il­
luminated giving a light on the line. By 
using two UAA170s, a two-dimensional 
LED matric can be controlled. One IC 
(Vx) serves to drive the rows and 
another IC (Vy) is used to drive the 
columns.

A simple circuit may be used to con­
trol a matrix composed of 4 x 4 LEDs. 
For many applications, however, the 
resolution obtained by a matrix of only 
16 LEDs will not be sufficient. The con­
trol of LED matrices with more than 
four lines and columns can easily be 
realised by adding a few more com­
ponents. One solution is to insert op­
tocouplers to control the rows and 
columns. To limit component costs, op­
tocouplers are only used for driving the 
LEDs on the horizontal lines of a 10 x 10 
matrix as shown in the diagram. The 
vertical lines are driven by NPN tran­
sistors.

The voltage divider values for the 
reference voltages Um and Un of Vx 
and Vy are calculated such as to 
produce a voltage range of 0.25V to 
2.5V on the rows and columns of the 
matrix, respectively.

Naturally, LED matrices of other sizes

than those indicated can be driven, for 
example, 4 x 16 LEDs, or 16 x 16 LEDs. 
For more than 16 LEDs on the x or y 
line, as for instance 4 x 31, or 31 x 31 

LEDs, two UAA170 ICs are series con­
nected to build up Vx or Vy.

(By Rolf Gerken, in "Siemens Com­
ponents Report".)

Isolation obtained with an opto-coupler
In interfacing my computer to a 

motional control cassette deck I had to 
be able to control five 50V solenoids. 
Opto isolation is possibly the best 
method to isolate TTL levels from 
"spikey" high voltage mechanics, but 
commercial opto-couplers are expen­
sive. I therefore built my own.

The light emitter is a large red LED 
glued in one end of a 12mm length of a 
ballpoint pen tube. In the other end is 
glued a BC109C silicon transistor with 
its cap cut off. To do this, first get a 
metal can BC109C and use a wire 
stripper (one that consists of two flat 

metal arms riveted together) and crimp 
around the top of the can. Because of 
the V-shaped cutting edge on the tool 
the can will be pinched and cut. Make 
many cuts around the top so as not to 
close off the transistor.

Cover the tube of the completed unit 
with black tape so as to prevent am­
bient light from affecting operation. 
With 20mA flowing in the LED the tran­
sistor on resistance is 100k and the off 
resistance is 1M. A CMOS hex inverter 
is used to buffer the output. The tran­
sistor collector pullup resistor may have 

to be varied to suit the particular con­
ditions, such as variations in transistor 
characteristics, LED light output, etc.

By Mr Alan Peek, 10 Gale Street, 
Woolwich, NSW 2110.)
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Microcomputer 
News & Products
New video module 
from E&M

E&M Electronics has announced a 
new video display module for 
microcomputers, the EME-2. The new 
module is based on the very successful 
model EME-1, as used in the EA Video 
Data Terminal of January and February 
1977, but now includes on-board cursor 
circuitry, a unique graphics facility and 
interfacing for 20mA loop, RS232-Cand 
TTL communication.

The EME-2 is a dual mode, single 
board unit capable of displaying 
alphanumeric and graphics information 
simultaneously. It forms a complete ter­
minal simply by the addition of a dis­
play such as a TV receiver or video 
monitor, an encoded ASCII keyboard 
and a DC power supply.

The alphanumeric display format is 
16 lines of 64 characters, while the 
graphics format is 128 horizontal by 48 
vertical points. The EME-2 can display 
the full 64-character 6-bit ASCII suoset 
in alpha-numeric mode, while in 
graphics mode it can display any one of 
64 symbols based on a 3 x 2 matrix.

Other features include automatic 
clear and home on switch-on and in 
response to the form feed character 
(FF), with home position being at the 
top left-hand corner of the screen; 
automatic return and line feed after the 
64th character of a line; choice of 
flashing, steady or disabled cursor; two

PROGRAM 2708 EPROMS 
YOURSELF FOR $167.10^««)
• Plugs into microprocessor bus
• Compatible with M6800, 8080/85, 

2650, SC/MP, etc
• Can be adapted to program TMS2716 

PROMS
• PROM is programmed by memory 

write instructions
• PROM can also be read
• Program disable switch
• Zero insertion force socket for PROM
• Standard supplies + 5V, 4-12V, —12V
• 43 x 2 way 0.156'' edge connector
• Motorola system edge connections

2708 EPROMS $16.90 Ex Tax
Manufactured In Australia by:

PP Pennywise Peripherals
19 SUEMAR STREET, MULGRAVE, VIC. 3170. 

PHONE (03) 546 0308

variable controls for display centering; 
selectable communication rates from 
110 to 9600 baud (all crystal controlled); 
and both video and modulated RF out­
put.

Like its predecessor the EME-2 comes 
as either an assemble-it-yourself kit or a

fully assembled and tested module. 
With it comes a Users Manual, with full 
details of kit assembly and checkout. 
The manual also gives suggestions for 
further optional expansion.

Price of the EME-2 kit is expected to 
be around $232 plus tax, which seems 
very good value for money. The 
assembled module will be around $295 
plus tax, which is again very reasonable.

Incidentally the EME-1 module is still 
available, and its price has been 
lowered to $169 plus tax for the kit or 
$249 plus tax for the assembled module.

For further information on either the 
EME-2 or EME-1 video modules, con­
tact E&M Electronics at 136 Marrickville 
Road, Marrickville, NSW 2204 or 
telephone (02) 51 5880.

Hex/octal calculator
A new calculator from Texas 

Instruments has been designed 
specifically for machine and assembly 
language computer programming 
applications. It can perform 
calculations in decimal, hexadecimal 
and octal notations, as well as conver­
sions between these notations.

Either one's or two's complement
arithmetic may be used in octal and hex
modes, and bit-by-bit logical
operations may be performed in these
modes also.
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Other features include 15 sets of 
parentheses at each of four processing 
levels, independent memory, constant 
mode and automatic battery saver 
facility.

Further information on the Tl 
Programmer Calculator is available 
from AJF Systems & Components Pty 
Ltd, 44 Prospect Road, Prospect, South 
Australia 5082.

40-column printer

A drum-type line printer with a 48 or 
64 character set and 40-column width is 
now available from MACE. Made in 
Japan, the Kyodo model Ro-101P 
printer prints at approximately one line 
per second including paper feed, and is 
intended for use with mini and micro 
computers. The impact printing 
method allows up to four carbon 

copies to be printed on 152mm-wide 
fan fold computer-type paper. A 
number of character sets are available.

The unit comes complete with power 
supply and a TMS9980 microcomputer 
interface controller. This permits the 
printer to interface with 8-bit parallel 
ASCII, RS232, 20mA current loop TTY or 
IEEE 488'9 ports at speeds up to 9600 
baud.

The printing mechanisms are also 
available separately for OEM 
applications. The mechanism is of in­
dustrial quality and employs a harden­
ed steel print drum and a standard 
typewriter ribbon.

Further information is available from 
Measuring and Control Equipment Co 
Pty Ltd, PO Box 78, Epping NSW 2121.

PACE, SC/MP courses
NS Electronics is currently holding a 

series of applications and programming 
courses on their PACE/8900 and SC/MP 
microprocessors. The courses are held 
each Tuesday for a five-week period, to 
make it easier for people who cannot 
take a full week off to attend a course.

in Sydney a course will be held from 
September 5 to October 3 at the NS of­
fice in Brookvale. This course covers 
both the PACE/8900 and SC/MP.

In Melbourne a course will be held 
from October 31 to November 28, at 
the NS facility in Bayswater. This course 
will be directed specifically to the 
SC/MP. Emphasis will be on industrial

KILOBAUD
LEADING U.S. SMALL 

COMPUTER MAGAZINE 
UNDERSTANDABLE FOR 

BEGINNERS 
INTERESTING FOR 

EXPERTS
Air freighted copies available 
retail $3.95.
Air freighted subscription 
$42.00.
Sea freighted copies available 
retail $2.95.
Sea freighted subscription 
$30.00.
Special discounts offered to 
clubs and educational in­
stitutions for quantity purchase.

SEND $2.50 FOR 
SPECIAL INTRODUCTORY OFFER

Distributed In Australia by:

SONTRON
INSTRUMENTS,
P.O. Box 156, Carnegie, Vic. 3163.

Tel: (03) 569 7867 or 568 0642.

SUITES MIDWAY ARCADE, 
145 WHITEHORSE ROAD, 
RINGWOOD 3134.
VICTORIA AUSTRALIA.

Telephone: 870 9092

mtCROcaniPUTERS
S 100 BUS COMPUTER SYSTEMS ASP SYSTEM ONE
& COMPONENTS

(Static RAM, 
Socketed, 
Assembled 
& Tested)

MEMORY BOARDS

8K - $239.00
16K - $499.00 

(HIGH SPEED TO SUIT Z80 ON SPECIAL ORDER)

MODEL 32K:
8080A CPU
2 Serial I/o Ports 
32K Static RAM
12 Slot Motherboard
2 Full Size Shuggart

E3

Floppy Disk Drives (630K capacity) 
$5,950.00

SELECTRIC CONVERSIONS
Brand new correcting Selectric Typewriter 
with sound proofing option converted to 
output printer. Includes S100 Interface 
to suit ASP SYSTEM ONE and IBM maintenance 
on typewriter section is available subject 
to IBM inspection and loading. $1,590.00

NOTE: 1. All prices plus 15% Sales Tax when applicable
2. ASP Microcomputers reserves the right to change 

specifications and prices without notice.
3. Every effort is made to ship from stock but 

enquiries should be made at time of placing order.
4. SELECTRIC is a Trade Mark of IBM.

PEAT,ER ENQUIRIES INVITED/INTERSTATE DISTRIBUTORS REQUIRED
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DIGITAL TACHO
U.V. EPROM ERASER

Erase up to four EPROMS at once, such as 2708 etc. 
240 volt operation. Small size. 3 x 4 x 8ins. ass. & 
tested only.

PRICE $47.50

NUMBER CRUNCHER

MM57109 Number Cruncher Buffered I/O will suit 
8080,6800. 2650 etc will perform floating point & 
scientific calculations under software control, full 
software and data support

KIT PRICE $54.00

PAPER TAPE READER

Manual operation, self contained in case (size 160 x 
110 x 50). Flat cable interface to I/O port, handshake 
logic, status LEDS data & software supplied, simple 
to use on all 8080. 6800. 2650 systems etc.

KIT PRICE $78 00

DIGITAL TACHO

Four digit LED display accurate to better than 1% 
at 1000 rpm. Link selectable for use on 4, 6, or 8 
cylinder motors. 0.3 second update on reading, 
simple calibration (by using 50Htz mains) case 
already prepunched, size 3" x 3%" x 1 Va".

For further information see July ETI
KIT PRICE $31.50

S100 WIRE WRAP BOARDS

Complete with pre wired buffers.

KIT PRICE $24.50

ELECTRONICS
10 Stafford Crt, Doncaster East 3109.

MELBOURNE Box 19 Doncaster East 3109. Ph: (03) 842 3950 
Built & Tested & tax free prices on application.

2650 SYSTEM USERS!
This 175mm 33-1/3rpm record provides 11 
useful programs for small computer 
systems based on the Signetics 2650 
microprocessor. You feed them into your 
system v: a normal cassette interface 
(“Kansas City” standard).
The programs include hex input and listing 
routines, block move and search, tape measure 
and verifier, a disassembler, 300-baud binary dump 
and loader, and two amusing games for relaxation. 
All load in via Signetics' PIPBUG.

The EA-Philips 2650 System Software Record 
is available from the Electronics Australia of­
fice for $2.50, or $3.00 posted anywhere in 
Australia from EA, P.O. Box 163, 
Beaconsfield, NSW 2014.

^Microcomputer 
News & Products

and instrumentation applications, in­
cluding dedicated controllers.

Course fees for each course are $395, 
which cover tuition, manuals and lunch 
on each day. Additional lab time is also 
available.

A background in digital electronics is 
assumed, but not necessarily in com­
puters. However intending students 
will find it easier if they have some 
familiarity with microprocessors from 
magazine articles, etc.

For further information and 
engolments contact Ed Schoell in 
Melbourne (03) 729-6333 or Chris 
Mason in Sydney (02) 93-0481.

Brisbane club
We have been advised that there is a 

Microcomputer Interest Group in 
Brisbane, having been organised in 
June 1977 and now very healthy with 
some 150 members. It was recently in­
corporated as an interest group within 
the IREE.

Meetings are held on the second Fri­
day of each month at 7.30 pm at the 
Windsor State School, Harris Street, 
Windsor. Apart from these meetings 
the Group has also arranged 10-week 
tuitional courses with the Technical and

SOVEREIGN CITY
ELECTRONICS
RO. Box 623 Ballarat Victoria 3350

REGULATORS 'uA 78CBCU CB Reg. I3.8V 2A

PHILIPS LOCMOS HEF 4015 1.24 HEF 4027
HEF 4000 30 HEF 4016 .52 HEF 4028
HEF 4001 .30 HEF 4017 1.24 HEF 4029
HEF 4002 .30 HEF 4018 1.28 HEF 4030
HEF 4006 I 28 HEF 4019 .73 HEF 4035
HEF 4007UB .30 HEF 4020 1.41 HEF 4040
HEF 4008 1.24 HEF 4021 1.28 HEF 4041
HEF 401I .30 HEF 4022 1.22 HEF 4042
HEF 40I2 30 HEF 4023 .30 HEF 4043
HEF 4013 .50 HEF 4024 99 HEF 4044
HEF 4014 1.28 HEF 4025 .30 HEF 4046AE

.57 HEF 4050 50 HEF 4075 .32 HEF 4512 1.86

.99 HEF 4051 1.24 HEF 4076 1 86 HEF 4516 1.76
1.50 HEF 4052 1.24 HEF 4077 39 HEF 4518 1.56

.52 HEF 4053 1.24 HEF 4078 .32 HEF 4519 .74
1.28 HEF 4066 .80 HEF 4081 .30 HEF 4520 1.41
1.37 HEF 4068 .33 HEF 4082 32 HEF 4528 1.02

99 HEF 4069UB .35 HEF 4085 94 HEF 4531 2.74
1.96 HEF 4070 .32 HEF 4086 .94 HEF 4539 1 12
1.24 HEF 4071 30 HEF 4093 96 HEF 4555 1.02
1.24 HEF 4072 .32 HEF 4510 1 34 HEF 4556 1 02

2 92 HEF 4073 32 HEF 4511 1.76

TALK TO YOUR COMPUTER
Voice recognition (s-100 BUS SOL. IMS41. 
Cromenco. etc) with Heuristics Speech Lab 
Model 50. Includes microphone, handbooks 
and PC board assembled and tested. 64 word 
capacity vocabulary, $314.00.

VOICE GENERATOR
Computalker speech synthesis for S-100 
BUS Computers. Nine acoustic — phonetic 
parameters. Orders taken. $415.

MICRO COMPUTER KIT
SDK’85 with Intel 8085 includes hexadecimal 
keyboard. $240.

Also Processor Technology SOL Computers 
Tandy TRS 80 users club and software 
exchange.

Include additional 15% sales tax to all prices 
or sales tax exemption

LED'S Red .... IB LED'S Green . .

7805 5V IA 1.30
7806 6V IA 1.45
7808 8V IA 1.45
7812 12V IA 1.30
7815 15V IA 1.45
7818 18V IA 1.45
7824 24V IA 1.45

OPTO 7 seg. Display 1.6cm 1.40

LINEAR SPECIALS 74I .30 555

2.45 uA 723 .66 TTL SPECIALS
7905 —5V IA 1.75 7400 .18
7906 __¿V IA 1.75 7408 .25
7908 —8V IA 1.75 7410 .20
7912 — 12V IA 1.75 7432 .40
7915 — 15V IA 1.75 7442 .75
7918 — 18V IA 1.75 7447 1.15
7924 -24V IA 1.75 7474 .46

7493 .60
74123 .80

.40 LED’S Yellow . . . . .40 74174 1.65
74175 1.50

.35

Introduction to Microcomputers 
— 8 Evening Lectures $115

(PUP spriccinriiiuto.'s only b<c. Hr'iei?

ARLEC DMM 10
DIGITAL MULTIMETER $89.70

SCOPE TC60
TEMP. CONTROLLED IRON $32

PITT STREET MICRO COMPUTER SHOP,
375 Pitt Street, Sydney

Tuesday, 12-6 pm 
Wednesday, 12-6 pm 

Thursday, 12-8 pm 
Phone: 235 7229, A.H. 560 6677

PO BOX 105, 
MARRICKVILLE 2204
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Further Education Department. There 
are four tuitional groups, two at 
beginner level, one at advanced level 
and one on programming.

Further information on the group 
and its activities is available from the 
secretary, Mr Normal Wilson, 
Microcomputer Interest Group, PO 
Box 81, Albion Queensland 4010, or 
telephone 356 6176. SYSTEMS 

MEMORYHand-held terminal
INPUT/

OUTPUT

SPECIAL 
PURPOSE

HARDWARE

SOFTWARE

A new hand-held ASCII data terminal 
for microprocessor programming, 
production data entry, warehousing, 
mobile data collection, training and 
education is available from the Din­
dima Group. Known as the GR Elec­
tronics Pocket Terminal, it is capable of 
both sending and receiving 
asynchronous serial data in ASCII code.

It has a 40-key keyboard with positive 
tactile response, allowing transmission 
of all 128 ASCII character codes, and a 
repeat facility utilising the maximum 
data rate. The display uses eight 16- 
segment "starburst'' LEDs which can 
generate all upper-case alphanumerics 
in the 6-bit ASCII subset. An internal 
memory allows the last 30 characters 
received to be accessed in blocks of 
eight characters.

Two versions of the terminal are 
available: one with 20mA current loop 
inter-facing and the other with 
V24/RS232 levels. Both versions include 
a "bleeper" which provides an audible 
response on reception of the "BEL" 
character.

For further details contact The Din­
dima Group Pty Ltd, PO Box 113, 
Balwyn, Victoria 3103.

Data concentrator
A new data concentrator/multiplexer 

especially designed for inquiry- 
response systems has been announced 
by Kaufman Research. Designated the 
model 811, the unit allows up to eight 
high speed (up to 19,200 baud) lines to 
be connected to a single computer 
port. Buffer storage of several hundred 
characters per line makes it feasible for 
a small computer system to support 
many devices without fear of losing 
data.

For further information write to 
Kaufman Research at 99 Sylvan Way, 
Los Altos, California, USA 94022.

KILOBAUD

BYTE SHOP
Melbourne: 17 Arawatta St, Carnegie 3163. Phone: (03) 569 7867, 568 0642 

Canberra; Cnr. Colbee Crt. & Townshend St, Phillip 2606. Phone (062) 86 3578.

Z80, 8080, 6800 and 6502 based.

RAM — 8, 16 & 32K
ROM — 4, 8, 16 & 32 utilizing 2708 or 2716.
5” mini floppy, 8" Persei dual floppy, 8” IBM 
compatible floppy; cassette; VDUs; Keyboards; 
paper tape readers: printers; monitor.

Prototyping boards; digital to analog converters, 
data acquisition, PROM programmer, speech 
recognition, speech synthesizer, music 
synthesizer, interfaces built to your requirement.

Transformers (suited to S100 bus supply), bridge 
rectifiers, low profile IC sockets, special 
components, S100 sockets and guides.
BASIC and FORTRAN IV, Macro Assembler, 
Assembler/Disassembler, Disc operating 
systems, Word processors, Inventory, Data Base 
Management.

U.S. magazine — understandable for beginners, 
interesting for experts. New readers only send 
$2.50 for a copy now.

Send $1.00 for quarterly newsletter per annum charge, and $5.00 tor monthly
product and price updates.

BYTE, P.O. Box 156, Carnegie, Vic. 3163

ELLISTRONICS
289 LATROBE STREET, MELBOURNE 3000 

PHONE: (03) 602 3282

Special Offers
Sinclair PDM35 Digital Multimeter................................$62.50ea
Arlee DMM10 Digital Multimeter inc. NI/CD & charger$82.50ea
Kaise SK100 100K 0 P/Volt ....................................$52.50ea
Arlee 200H 20K Q P/Volt..........................................$12 95ea
Arlee MF.15 21K <! P/Volt ..........................................$10.50ea
Ferguson CB Power Supply 13.8v at 2 amp continuous $30.00ea
Ferguson "Husky" Battery Charger 12V at 4amp continuous
Ampmeter and overload protection................................$25.96ea

P/P $2.50
P/P $2.50
P/P $2.50
P/P $2.00
P/P $2.00
P/P $5.00 

filtered with
P/P $5.00

"C.B. Aerial Specials"
Arlee roof or trunk mount c/w spring loaded base and coax 
cable ............................................................................$5.25ea
Arlee Gutter moun c/w cable ....................................$4.95ea
PL259 Connectors .............................................................85ea
PL259 Sockets Square Base.............................................75ea
Pre packed Electronic Components. Brand new and all useful assorted values.
100 x Viw Resistors (carbon)...................................... $1.50pack
100 x Dis Coramic Capacitors...................................... $2.00pack

50 x Electrolytic Capacitors........................................ $2.50pack
50 x Polyester Capacitors
25 x Rotary Potentiometers (single & dual)............$2 50pack
25 x Slide Potentiometers (single 8: dual) ...............$2.50pack__________

YOU KNEW US AS ELECTRONIC DISPOSALS — 
NOW GET TO KNOW US AS ELLISTRONICS
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Ultra-low cost VDU 
is software driven
This is the first of two articles dealing with the construction and use 
of an ultra-low cost video display for microprocessors using the 
software-driven direct memory access (DMA) technique. Here the 
author describes the design and construction of the VDU, while the 
second article will present some program subroutines for its use.
by DAVID L. CRAIG 134 Victor Street, Holland Park, Queensland

Over the past year or so several ar­
ticles have appeared in electronics 
magazines describing video display un­
its for use with microprocessor systems. 
EA has already published two designs 
for VDUs, one in January 1977 using 61 
ICs and costing $200 and the other in 
February 1978 using 45 ICs and costing 
around $100. Most of the designs 
published so far have used dedicated 
memory, and have used hardware cur­
sor and memory update circuitry to 
perform all the housekeeping functions 
to control the VDU. However, this is 
not really necessary if the VDU is only 
to be used with a microprocessor 
system and not as a self-contained unit.

Where the VDU is to be permanently 
associated with a microprocessor 
system, a much simpler and cheaper 
device can be produced using the 
direct memory access (DMA) techni­
que. Separate memory for the VDU is 
not required since the VDU circuit in­
terrogates part of the microprocessor 
memory every time the display has to 
be refreshed. To ensure that there are 
no clashes between the CPU and the 
VDU in addressing the shared memory, 
the CPU is halted while the VDU 
accesses the memory to refresh the dis­
play. The cursor and memory update 
circuitry may also be eliminated 
because the CPU has control of the 
memory, and can provide whatever up­
dating and cursor facilities are required 
under program control. A simplified 
block diagram of the system is shown in 
Fig 1.

Having control of memory updating 
and the cursor in the hands of tne CPU 
has several important advantages. In a 
conventional VDU, updating of 
memory contents is normally only able 
to be done at the rate of one character 
per TV frame. To completely change 
the contents of a 512 character display 
takes over 10 seconds. With the CPU 
doing the memory updating, the com­
plete screen memory can be changed 
every frame if desired, and any screen 
82 ELECTRONICS Australia, August, 1978

character can be altered at random 
without waiting for the cursor to point 
to it. This opens up possibilities for dis­
play motion and video games not 
available with conventional VDUs. 
Control characters (eg, line feed, 
carriage return, backspace) and special 
functions (eg, scrolling, cursor) are 
easily provided by having a subroutine 
perform the appropriate actions on the 
relevant memory locations.

As with everything else in this world, 
nothing is free. There is a price for the 
advantages of reduced circuit complex­
ity and cost, and the increase in flex­
ibility. This is a reduction of CPU VIDEO OUTPUT

HALT TIMING FROM VDU FOR REFRESHFIG. 1 : SIMPLIFIED BLOCK DIAGRAM OF DMA VDU SYSTEM
throughput, resulting from the CPU be­
ing halted every TV frame to allow the 
VDU to refresh the display. In the VDU 
described in this article tne CPU com­
pute time is reduced to 50%. In most 
cases this is unimportant. When using a 
VDU in an interactive situation the CPU 
will spend most of its time idle anyway, 
waiting for the next input, so that 
available computing time is not really 
significant. If full computing time is 
required, a facility is provided to dis­
able the display by preventing the CPU 
from being halted.

When operating with the VDU enabl­
ed, care should be taken in using 
software timer loops in which a number 
of clock cycles are counted to get a 
specified delay time. Because the VDU 
can halt the CPU in the middle of such 
a loop, the delay times can be erratic, 
even though the number of counted 
clock cycles remains constant.

The VDU circuit described in this ar­
ticle uses the DMA technique. It uses 
only 15 ICs and should cost around $25- 
$30 to build. While the circuit was 
designed for use with a Motorola 6800 
microprocessor, it can be used with any 
CPU whose address and data bus lines 
can be floated by an external halt com­
mand. Total current consumption is 
about 350mA using standard TTL 
devices.

The VDU circuit is based on the same 
dot matrix character generator IC, the 
2513, used in the other articles referred 
to earlier. The version recommended is 
the General Instruments RO-3-2513 

which requires only a single +5V 
power supply. Other versions requiring 
+5V, —5V and —12V supplies can be 
used, if the additional voltages can be 
provided. The 2513 provides a 5x7 dot 
matrix representation of a 64 character 
alphabet consisting of upper case 
letters, digits and a number of special 
characters. To display a character, the 
six bit ASCII code for the character is 
applied to the inputs of the 2513 
together with a three bit address to in­
dicate the line of the matrix to be dis­
played. The 2513 gives a five bit parallel



TO CPU BUS

FIG. 2 : VDU CIRCUIT BLOCK DIAGRAM

be serialized tooutput which must
provide the required video output.

The display format used for the VDU 
is 16 rows of 32 characters each, giving a 
total display of 512 characters. For a 
6800 CPU which can address 64K of 
memory, the VDU can display any one 
of 128 pages of 512 words each. The 
horizontal spacing between characters 
is three dot widths, and the vertical 
spacing is three scan lines.

Since memory, cursor and update 
circuitry are not required, the VDU cir­
cuit has only to provide timing signals 
to access the CPU memory, drive the 
2513 character generator and produce 
the sync pulses for the video display. A 
block diagram of the VDU circuit is 
shown in Fig 2, which may also be com­
pared with the circuit diagram.

All timing signals are derived from a 
single LC master oscillator (Q1) running 
at 6.1MHz. The clock frequency is then 
divided down by a chain of frequency 
dividers (ICI-5) to provide the rest of 
the timing signals. This ensures that all 
the timing signals are locked together, 
and that only a single frequency adjust­
ment is necessary. It will be noted from 
Fig 2 that the line frequency derived is 
16,000Hz rather than the normal 
15,625Hz. This gives 320 lines per scan 
instead of the usual 312.5, but does not 
affect the horizontal locking of the dis­
play. On the other hand, the frame 
frequency must be exactly 50Hz for a 
stable display.

Each scan line is divided into 48 
character spaces, only the middle 32 of 

which are used to display data. Some 
decoding of the divider output is 
necessary to obtain the correct 
horizontal character address at the 
right position in the scan. This is provid­
ed by the exclusive OR gates IC11a-b. A 
similar situation exists for the character 
generator line address where the 2513 
uses only eight of the 10 line addresses 
generated, and for the vertical 
character address where only 16 of the 
32 generated addresses are used. For 
both these cases the decoding simply 
requires ignoring one bit. Whenever 
unused addresses are generated, blank­
ing signals are produced by IC11c-d, 
IC9c-d and lC10a.

The horizontal and vertical character 
addresses provide address bits AO—A8 
for accessing memory. The higher 
order address bits A9—A15, wnich 
define the particular 512-word page of 
the CPU memory to be displayed are 
provided by strapping high (1) or low 
(0) as required. Alternatively, a DIP 
switch can be used if easier page selec­
tion changes are required, or the ad­
dress selection can be placed under 
program control by connection to the 
outputs of a PIA or similar device. All 
the memory address bits A0—A15 are 
interfaced to the CPU memory bus us­
ing tri-state buffers (IC13-15), which 
are activated only when the CPU is 
halted. This ensures only one set of ad­
dress bus drivers is active at any one 
time, so there is no conflict between 
the CPU and the VDU.

The CPU is halted to allow display 

refresh during the 16 active character 
rows by using the blanking signal from 
the vertical character address circuit to 
generate, via IC10d, the NHALT (active- 
low HALT) signal required by the 6800 
CPU. A display disable switch (S1) is 
provided wnich prevents the CPU be­
ing halted. The display is blanked when 
S1 is operated. S1 can be replaced by a 
connection to a PIA output to put the 
display disabling under program con­
trol, if required.

After receiving the NHALT signal the 
6800 halts on completion of either the 
current or the next instruction being 
executed. On halting, the 6800 puts all 
its bus senders and the R/W 
(read/write) line into the high im­
pedance tri-state mode, sets VMA 
(valid memory address) low and BA 
(bus available) high. The BA signal go­
ing high is used to activate the VDU 
memory address drivers and also 
produce VMA (VDU) and R/W signals 
needed to access the CPU memory. 
Since the VMA signals are not tri-state, 
a modification is needed on the CPU 
board to OR together the VMA signals 
produced by the CPU and VDU. This is 
shown in Fig 3.

When the VDU addresses the CPU 
memory, the six least significant data 
bits DO—D5 are returned to the 
character generator inputs. Note that 
only six of the eight bits stored in the 
CPU memory are used by the VDU. The 
five bit parallel output from the 
character generator (IC6) is fed to an 
eight bit parallel in/serial out shift
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LOW -COST VDU

84

INTRODUCING
DOMINION PRO SERIES 

HIGH QUALITY REGULATED 
POWER SUPPLIES

11 TO 16 VOLTS ADJUSTABLE 
IDEAL WHERE LONG CONTINUOUS USE AND EXCELLENT 

REGULATION ARE REQUIRED.
ALL SUPPLIES ARE TOTALLY SHORT-CIRCUIT PROOF.

NG3 3.5 AMPS
FOR CB, HOBBYISTS, *$49.00
EXPERIMENTERS, SCHOOL, ETC.
Input 240V AC, Output 11 to 16V DC, Regulation 0-
3.5A 20mV. Ripple @ 3.5 amps-4mV.

Dimensions: 33/4" wide x 41/z” deep x 6” high. Weight approx. 5 lb.

NG7 6 AMPS *$57.00
HIGH POWER SINGLE SIDE BAND CB 
RADIOS, SERVICE BENCH REPAIRS, 2- 
WAY RADIO BASE SUPPLIES.
Input 240V AC, Output 11 to 16V DC, Regulation 
0-6A 30mV. Ripple @ 6 amps-4mV.

Dimensions: 5” wide x 5%” deep x 6” high. Weight approx. 8 lb.

NG12 12 AMPS *$115.00
HEAVY DUTY MODEL.
IDEAL FOR OPERATING HIGH POWER 
LINEAR AMPS, HYBRID 2-WAY RADIOS, 
ETC.
Input 240V AC, Output 11 to 16V DC. Regulation 0- 
12A 10mV. Ripple @ 12 amps-1.5mV.

Dimensions: 10” wide x SW deep x 6” high. Weight approx. 16 lb. 
MANUFACTURED BY RADIO PARTS GROUP. 

TRADE ENQUIRIES WELCOME

FANTASTIC LINEAR AMPLIFIER 
FROM THE U.S.

WITH VARIABLE OUTPUT FROM 20 
TO 100 WATTS.
FREQUENCY RANGE 7 TO 30MHz. 
SILICON TRANSISTOR PRE 
SELECTOR.
3DB GAIN ON RECEIVE SIGNAL!

POWER PLUS 100 TR $192.00
DISTRIBUTED BY:

| Radio Parts Group
Si 562 SPENCER STREET, WEST MELBOURNE (03) 329-7888

1103 DANDENONG ROAD, EAST MALVERN (03)211-8122

register (IC7) for conversion to serial 
output. The data output from the 
character generator is not valid most of 
the time because of the delay times in 
getting valid data out of the CPU 
memory and the character generator 
ROM. To provide sufficient time for the 
data to settle, the shift register is load­
ed, using IC12, just before the memory 
address changes to the next character. 
The CPU memory access time should 
be less than 750ns to ensure correct 
operation.

Screen blanking during inactive 
periods of the display is achieved by in­
hibiting the loading of the shift register 
using blanking signals applied to IC12. 
Because the serial input of the shift 
register is grounded, once all valid data 
is clocked out zeros are then shifted 
out giving a blank display till the next 
load signal arrives.

The serial output of the shifj register 
has only to be combined with sync 
pulses to give the required video out­
put. The horizontal sync pulse used is 
about 2us wide, and a single 400us 
pulse is used for the vertical sync pulse. 
Even with such a simple sync pulse 
structure there is no difficulty in getting 
the picture to lock. The sync pulses are 
generated by differentiating the 
negative-going edges of the most 
significant bits of the horizontal and 
vertical character address signals.

The sync pulses are combined with 
the shift register output using IC8, a 
CMOS 4066 analog switch, to give a 
standard 1V P—P signal with an output 
impedance of 75ohms. Sync pulses turn 
off the +5V supply to the video output, 
which is then grounded through R8. A 
zero from the shift register turns off 
IC8c making the video output 330mV. A 
one from the shift register turns on 
IC8c giving a 1V video output level. The 
output is AC coupled through C7 to 
provide DC isolation. Capacitor C6 is an 
optional smearing capacitor which may 
improve the display appearance in 
some cases.

To allow the coupling of the video 
signal into a standard TV set via the 
aerial terminals, a VHF modulator is in­
cluded in the circuit. The modulator is 
almost identical to that used in the 
video ball game in the May 1976 issue 
of EA. A description of the operation of 
the modulator may be found there.
Construction

Because the VDU circuit connects 
directly to the CPU data and address 
buses, it has been constructed on a 
double-sided PCB for use with a stan­
dard Motorola 6800 bus edge connec-
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The complete circuit for the low-cost
VDU is shown opposite. As you can see
it uses relatively few parts.
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LOW-COST VDU

tor. The PCB is 9.8 inches by 5 inches 
with a 2x43 way edge connection. All 
the signals at the edge connection are 
standard, both in pin number and 
signal level, for the Motorola 6800 bus, 
so that the VDU board can be plugged 
into any 6800 bus connector. The only 
signal not found in the standard 6800 
bus is the VMA (VDU)-bar signal which 
has been assigned to pin 10 of the edge 
connector; this pin is not normally used 
in the Motorola bus.

The master oscillator coil (L1) is 
wound on a Neosid 722/1B coil former 
with a Neosid 4x0.05 x 6/f29 slug. Two 
separate windings of 25 turns each of 
0.315mm enamelled wire are wound 
one on top of the other in the same 
direction. The top end of the bottom 
winding is joined to the bottom end of 
the top winding for the centre tap.

The modulator coil is made from a 
number of turns of 22 B&S enamelled 
wire wound with a diameter of 3mm. 
Ten turns allows the modulator to be 
tuned to channel 1 or 2, while five turns 
enables tuning over channels three to 
nine. The modulator should only be 
tuned to a vacant TV channel, and 
when used with a TV receiver the 
antenna should be disconnected to 
prevent interference.

All components except the 2513 
character generator IC can now be 
mounted on the PCB. Begin with the 
passive components, followed by the

FIG. 3 : CPU BOARD VMA SIGNAL MODIFICATION
TTL ICs, and install the CMOS 4066 last 
observing the usual precautions in 
handling CMOS. Unless a plated- 
through PCB is used, a number of wire 
feed-through connections are re­
quired, and a number of component 
leads must be soldered on top as well as 
beneath the PCB. The A9 —A15 address 
strapping should also be done at this 
stage. Temporary feed-throughs at IC6 
pins 10 and 24 are also required.

A tinplate shield is required over the 
modulator components to prevent 
spurious radiation and pickup. This 
should be 2.6 inches square ana 0.5 in­
ches high with holes appropriately 
placed to allow access to the trimmer 
capacitor C10 and to allow R14 and the 
RF output lead to pass through. The 
shield is spot soldered to the earth ring 
on the PCB surrounding the modulator 
components.

At this point the VDU board can be 
powered up. It should not be con­
nected to the microprocessor, but only 
to the TV display, preferably by the

PARTS LIST FOR THE LOW-COST VDU

Note: Either standard 7400 series TTL or low-power Schottky 
74LS00 series TTL may be used.

INTEGRATED CIRCUITS
IC1 7493 IC6 RO.3.2513 IC11 7486
IC2 7493 IC7 74165 IC12 7430
IC3 7492 IC8 4066 IC13 74367
IC4 7490 IC9 7400 IC14 74367
IC5 7493 IC10 7400 IC15 74367

RESISTORS (all 'A watt)
R1 470K R6 33k R11 1.5k
R2 1k R7 1k R12 1k
R3 2.2k R8 82 R13 1k
R4 33k R9 2.2k R14 1.5k
R5 2.2k R10 10k R15 82
CAPACITORS
C1 10pF C6 470pF C11 0.001UF
C2 47pF C7 47uF 25V electro C12-C170.01uF
C3 10pF C8 330pF C18 10uF 6V electro
C4 O.OluF C9 10pF C19 0.047uF
C5 68pF C10 10-40pF trimmer
MISCELLANEOUS
01 BC108 Q2 2N3643 Q3 BF173
DI 1N914
57 Single pole switch
LI Coil former Neosid 722/1B, Slug 4x0.05x6/f29, 2 layers of 25 turns of 

0.315mm enamelled wire
L2 5 or 10 turns of 3mm diameter of 22 B&S enamelled wire.
SK1-SK2 75ohm coaxial sockets (mount as required)

direct video output into the video 
amplifier stage of a suitably modified 
TV set. Video information should 
appear on the display but there will 
probably be tearing of the picture. The 
frequency of the master oscillator is 
adjusted using the slug in L1 to obtain 
picture lock with no horizontal waver­
ing. This ensures a frame rate of 50Hz, 
which minimizes the effect of power 
line interference.

The display should show a chequer­
board pattern of 16 rows1 of 32 white 
squares separated by black lines. Since 
the character generator IC is not in­
serted, the inputs to the TTL shift 
register float high causing all active 
elements on the screen to be white. 
The chequerboard pattern will be 
centered vertically, but will probably 
be slightly left of centre horizontally. 
The horizontal position can be shifted 
slightly with the horizontal hold con­
trol, but because of the timing of the 
line sync pulse it will normally be slight­
ly left of centre.

Once the video output signal of the 
VDU circuit has been proved, opera­
tion of the modulator can be tested by 
connecting the RF output to the aerial 
terminals. The TV set is tuned to the 
required unused channel, and the 
modulator trimmer capacitor (C10) ad­
justed until the chequerboard pattern 
is obtained with maximum clarity.

The modification to the CPU board 
should now be done to OR together 
the VMA (CPU) and VMA (VDU) 
signals. The modification made will de­
pend on the CPU board in use, but it is 
suggested that the VMA track on the 
CPU board is broken close the CPU and 
routed through an inverter. The 
resulting signal is then NANDed with 
the VMA (VDU) bar signal from pin 10 
of the VDU edge connector, and the 
output fed to the CPU board VMA line.

Tne 2513 character generator IC can 
now be inserted, observing the 
precautions for handling MOS devices, 
and the VDU board connected to the 
microprocessor bus. When the system 
is powered up, a random pattern of 
characters should appear on the dis­
play. Check that the display disable 
switch blanks the screen, and check 
that changing the contents of memory 
locations within the 512 word page 
accessed by the display causes a change 
in the displayed character, eg, hex. 
"20" should give a blank, hex "01" an 
A, and hex "30" a zero.

The VDU circuit is then fully 
operational, and its scope for displaying 
information is only limited by the user's 
imagination and ability to write 
software to control the display. In the 
second of these articles some useful 
subroutines for use with this VDU will 
be presented to demonstrate its flex­
ibility.

Editor's Note: Due to space limitations
in this issue, the PCB pattern and wiring
diagram for the VDU project have been
held over until next month. ®
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Announcing
FROM JAPAN□□□□

M 100
SPECIFICATIONS:
CPU: Using a Z-80 microcomputer chip.
ROM: Up to 8K bytes capacity
RAM: 16K bytes (M110) or 32K bytes (M120)

PERSONAL COMPUTER

Keyboard: Full ASCII keyboard and 20- BASIC command keys
Controllers: Audio cassette 2-channel 

CRT monitor controller.
Interfaces: Modem interface (RS232C) with edge connector. 

8-bit Digital input output.
Journal printer interface.
8-bit 2-channel AD converter and joystick.

Speaker: 2octave output speaker.
S100: Bus signal edge connector.
Clock: Provided.
Optional Units:
• Power supply: input 230V 50Hz, output 5V. 4A and

12V, 0.5A for M100 CPU
• Colour graphic (256 x 192 dots) display controller
• black & White TV monitor (24 lines of 64 
characters).
• Colour TV monitor
• S100 Bus extension cabinet.
• 8 outlet power control box.

Black & White 
TV monitor 
(option)

• M220 Standard 
Model with 
optional dual mini­
floppy disk drive

• M230 Laboratory Model and printer
• M252 Cash Register Model

• M270 TTS Model, coupler and printer

IVI100 Central Unit
...........  . ................. ' i

Z-80 on S-100
In the low price system range, SORD introduces a versatile computer . fully packed 
four key components and powerful software Z-80 CPU on S-100 bus. CRT monitor 
display, mini floppy discette and discharged-type printer High speed extended BASIC 
for data processing.
It s SORD SMALL BUSINESS COMPUTER M220
Specifications:
CPU Using a Z-80 microcomputer chip
ROM Mask programmable variety
RAM 48K bytes capacity, accessed by Z-80 through CRT display priority
Memory: Can be boosted up to 128K bytes (RAM 4- ROM) capacity
Mini floppy diskette Compact in size 5 inch diskette with 35-track, 71.5K bytes format 

capacity. Each track is of 8 sectors with 256 bytes. 125K bits per second and 300 
RPM. Standard floppies available on Model M280

Keyboard Easy-to-operate. multi-purpose, intelligent-type 124-key system 26 designated 
keys with four commands for frequently used characters in BASIC. Four mode and 
five shift keys LEDs prevent operational errors Normal Reverse mode Special 
keyboard arrangements available upon request

CRT display: Built in 12-inch flat face braun tube 24 lines of 80 characters 186 different 
alphanumerics and signals for a total of 1920 characters by means of dot matrix. 
Normal-Reverse mode. Graphics on a character-by character base

Printer Built in Discharged type Max 2 lines of 40 characters per second All 1920 
characters in BASIC

I/O Serial port: 2 RS 232C serial ports for MODEM. Teletype, and a switch selectable 
additional audio cassette interface

Software. SORD Extended BASIC Plus
Optional Units AtoD, DtoA converters, high speed line printer. DI/D0, IEEE 488 Interface 

Bus (HP-IB) MODEM, typewriter keyboard on M222.

All models have powerful software available:|S|01R|D] extended basic, and Fortran IV, commercial accounting, 
word processing and property management systems.

Australian Distributors: ABACUS EDP SERVICES PTY LTD,
66-68 Albert Road, South Melbourne, Vic. 3205, Tel (03) 699-8555
2 O'Connell Street, Sydney, NSW 2000. Tel. (02) 232-8899

ABACUS EDP SERVICES PTY LTD 
66-68 Albert Road
South Melbourne, Victoria 3205 
(03) 699-8555

We are interested in:
(a) □ A Dealership
(b) □ Additional Information
(c) □ Buying a|S|0|R|D| 

Series Computer

Please contact:
M ...................................................................................

........................................... Postcode...........................
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NEW BOOKS FROM
NEWNES - BUTTERWORTHS
for the radio enthusiast

NEWNES TAPE
& 2 - Gardner 
NEWNES TAPE

RECORDER SERVICING MANUAL 2nd Edition - Volume 1

RECORDER SERVICING MANUAL volumes 1 and 2, provide 
the service engineer with information on a wide range of reel-to-reel and cassette 
machines produced between 1968 and 1974, following broadly the lines estab 
lished in Tape Recorder Servicing Manual by H. W. Hellyer covering machines 
produced before 1965. Volume 1 covers models produced in the period 1968 to 
1970 while Volume 2 covers 1971 to 1974 models.

The information given is as concise as possible consistent with providing the 
engineer with the most important tests and adjustments and assumes that the 
engineer has a basic knowledge of test procedures. In the case of some of the 
older models these volumes may well represent the only source of information, 
covering over 100 individual models. Each entry includes at least a circuit diagram, 
supplemented in most cases by the more important electrical and mechanical 
adjustments, and a brief resume of the manufacturer's original specification. Most 
entries also include details of printed circuit layouts.

RADIO, TELEVISION AND AUDIO TECHNICAL REFERENCE BOOK - Amos 
To reflect the changes in hardware and maintenance practices, it was decided to 
publish this new reference book to serve firstly the needs of the technician who 
has to operate and maintain electronic equipment, and secondly, those of the 
engineer and designer.

In consequence, the book is a comprehensive and definitive source of information 
that will be invaluable to the technical assistant, the technical operator, the service 
man and the amateur radio or audio enthusiast. Mathematical presentation has 
been kept to a minimum and the book gives an essentially practical account of 
modern developments in radio, audio and television.

MASTER CREATIVE TAPE RECORDING - Gardner
In this book the theory of recording and reproduction is covered, as well as the 
choice of your machine and microphone, improvising a studio, and setting up of 
equipment. Guidance is given on the general organisation of recording sessions, 
and on the problems of recording drama, features and music, and of tape editing.

BEGINNER'S GUIDE TO INTEGRATED CIRCUITS - Sinclair
INTEGRATED CIRCUITS are more complex and versatile than equivalent 
circuits using discrete componants. Yet at the same time they are smaller, cheaper 
and more reliable. There is now hardly any item of domestic electronic equipment 
not incorporating at least one integrated circuit.
This book is for the comparative newcomer to electronics, with some knowledge 
of transistor circuits, wishing to move on to an understanding of integrated 
circuits. Ian Sinclair first describes their principles and construction, then moves 
on to their many different uses. Many examples are given of practical integrated 
circuits. Both linear and digital integrated circuits are covered, and there is a brief 

introduction to digital circuit techniques for the beginner unfamiliar with this 
type of circuit. The operation and uses of several specialised types of integrated 
circuits are also described. The book is copiously illustrated.

BEGINNER’S GUIDE TO RADIO - King
This new edition of BEGINNER'S GUIDE TO RADIO continues the work of its 
predecessors, which have given many thousands of readers a sound basic knowledge 
of radio principles and practice. Gordon King has again completely rewritten the 
text in order to keep up to date with radio technology while reorganising and 
improving the description of fundamental principles.
The book takes you in logical steps from the theory of electricity and magnetism 
to the sound you hear from the loudspeaker. It describes the nature of the radio 
signal, what is involved in transmitting and receiving it (including stereo broad­
casting), and what kinds of equipment are needed. Then it examines the com­
ponents of a receiver, and how they are built up into circuits that will do the 
various jobs required. Finally, it outlines the improvements that are incorporated 
in modern (especially hi-fi) receivers and loudspeakers.

Written in a non technical, highly readable style, with a minimum of mathematics 
this guide provides the newcomer to radio with an enjoyable introduction to the 
subject: it will open the door to further reading and to greater skill in handling 
radio equipment, whether for work or leisure.

RADIO CIRCUITS EXPLAINED - King
Circuits used in modern radio receivers are examined in detail ranging from the 
simple transistor radio to the specialised hi-fi receiver. The book will provide a 
clear understanding of principles and operation and design parameters of con­
temporary sets. Invaluable to radio and audio service technicians, to the student 
and to anyone interested in radio.

110 INTEGRATED CIRCUIT PROJECTS FOR THE HOME CONSTRUCTOR 
- Marston
A completely rewritten edition containing a practical introduction to five specific 
integrated circuits. The projects range from simple low-level amplifiers to precision 
measuring and indicating instruments, and include a host of unusual gadgets. All 
integrated circuits are internationally available and all circuits have been fully 
evaluated by the author. The book should be of equal interest to the amateur, the 
student and the professional engineer.

OP-AMPS - THEIR PRINCIPLES AND APPLICATIONS - Dance
This book is intended for home constructors and other electronics enthusiasts 
who require information on operational amplifiers in order to use them in con­
ventional circuits. The text is written in an easily readable and non-mathematical 
style and is profusely illustrated with helpful circuit diagrams. A useful glossary 
of terms is included.

Please send 
48790H 
36687H 
43795H
34322L 
38453H
49129L 
36909H
36669L 
49281H

me the following books ....
) Newnes Tape Recorder Servicing Manual 2nd Edition - Vol. 1
) Newnes Tape Recorder Servicing Manual 2nd Edition - Vol. 2
) Radio, Television and Audio Technical Reference Book
) Master Creative Tape Recording
) Beginner's Guide to Integrated Circuits
) Beginner's Guide to Radio 8th Edition
) Radio Circuits Explained
) 110 Integrated Circuit Projects for the Home Constructor
) Op-Amps — Their Principles and Applications

$18.50 
$17.50 
$57.50 
$ 6.00 
$ 7.00 
$ 7.00 
$12.50 
$ 7.00 
$ 5.50

) Cash Enclosed ) Please Bill Me

NAME:

ADDRESS: Postcode:

SIGNATURE: Date
(Recommended Domestic Retail Prices include postage and are subject to change without notice. This order is 
subject to acceptance by the Head Office of Butterworths).

MAIL TO: BUTTERWORTHS PTY. LTD., 285 Pacific Highway, Chatswood, N.S.W. 2067.
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Classical
Recordings

Reviewed by Julian Russell

Beethoven — Concerto No. 5: very highly recommended

BEETHOVEN — Concerto No. 5 for 
Piano and Orchestra (The Emperor) 
in E Flat. Alfred Brendel (piano) with 
the London Philharmonic Orchestra 
conducted by Bernard Haitink. 
Philips Stereo Cassette 7300 542. Also 
available on disc.
When Philips first released their 

novel Musicassette and cassette player 
on the Australian market some years 
ago I wrote — in the first article on the 
subject to appear in a metropolitan 
daily paper, The Sydney Sun, — that 
though the process had its deficiencies 
when compared to a good disc, im­
provements were inevitable, and that I 
should not be surprised that because of 
its many conveniences and com­
pactness it would, in time, challenge 
the older form of disc recording.

The player Philips provided me with 
worked off five ordinary dry cell torch 
batteries, played for about an hour and 
the tiny tapes were plagued by a great 
deal of background hiss and other han­
dicaps. Then came mains-driven 
players, the Dolby system (which did 
away with background nuisances) and, 
finally, improved material used for the 
tapes. My prophecy might have seem­
ed a bit exaggerated at the time but at 
last I can write that it has come true. In 
my opinion this new Brendel recording 
(cassette) of the Emperor is in­
distinguishable in quality, if played on 
good equipment, from a first class disc 
made from the same master. _

Indeed if you were to hTde your 
equipment behind a screen — the 
speakers excepted, of .course — you 
would be pretty safe to challenge the 
average listener to identify which was 
the cassette and which the disc. The 
piano tone is absolutely faithful, the 
orchestral part has superb quality in its 
warmth and wealth of audible detail, 
the balance between piano and 
orchestra is always impeccable and the 
dynamic range is wide enough to 
please the most critical. The string tone 
is brilliant but never wiry. 

When all the advantages of such a
cassette are considered — com­
pactness, easy storage, the un-
likelyhood of damage such as
scratching a disc during playing — it
must now be considered a strong
challenger to the disc. If you think I am

overstating my argument I suggest you 
listen to this new product.

As to the music itself, despite 
Brendel's many great competitors I 
doubt if you will find a better perfor­
mance than that recorded here. You 
may come across a very rare passage 
that you might prefer under other 
hands, but taking it all round I per­
sonally could not wish to hear better. If 
you are pushed for time just listen to 
the slow movement with its most mov­
ing atmosphere of serenity as a sample, 
and I doubt if there will be many who 
disagree with me.

I am aware that there is at present 
another attempt being made to per­
suade buyers to invest in quadraphonic 
recordings on the grounds that they 
put the listener "right in the middle of 
the music". This, I think, is a fallacious 
argument for most traditional classical 
music. Moreover, in these days ot 
smallish rooms, the placing of four 
speakers adds still another problem. I 
might add that the new cassettes are so 
far in stereo only and in a well designed 
music room I, for one, ask for nothing 
better. From my enthusiasm you might 
properly gather that I recommend this 
cassette with the greatest enthusiasm. 
And the disc is equally good.

itr ir

BEETHOVEN — String Quartets Op. 18, 
No. 2 in C; and No. 4 in C Minor. 
Quartetto Italiano. Philips Stereo 
Cassette 7300 471. Also issued on 
disc.
The coupling of these two quartets is 

unusual, and I cannot trace a similar 
combination on any previous recor­
ding. That in itself would constitute a 
recommendation. But in addition you 
have here performances of such ac­
curacy of intonation, impeccable 
balance, an ensemble that sounds as if 
one mind controlled the four parts, and 
beauty of tone rarely produced with 
such consistency. 

The Italians have their own ideas
about how these quartets should go.
Those wedded to a more orthodox ap­
proach may express slight disapproval
of an occasional passage or even move­
ment. But there is nothing eccentric in
their departure from convention. For

the most part these differences are only 
a matter of a slight change of tempo 
here and there, but repeat them and 
you will discover the logic of the 
players' treatment.

To sum up, the almost inexhaustible 
merits of this performance would lead 
to a tiresome string of superlatives. But 
one word of warning. Before you start 
to play this cassette turn your volume 
down just a trifle because they are 
recorded with so forward a presence 
that this reduction in volume will make 
the outstanding engineering just that 
wee bit more suitable for chamber 
music played in a domestic music 
room. Very, very highly recommended.

☆ * *

BARTOK — Violin Sonata No. 1 played 
by Isaac Stern (violin) and Alexander 
Zakin (piano).

BERNSTEIN — Serenade for Violin Solo, 
Strings and Percussion. Stern (violin) 
and Leonard Bernstein conducting 
the Symphony of the Air. Odyssey 
Mono Disc DA 5121.
My pressing of this disc is in mono, 

which perhaps explains why the solo 
violin in the Sonata sounds forward 
enough to almost dominate the entire 
work But according to Bartok authority 
Halsey Stevens "the province of the 
piano (in this work) is to underline, to 
intensify with penetrating comment, to 
elucidate".

Though it is a fairly early work — first 
performed in 1922 and at that time 
thought by many musicians to be 
deliberately harsh (as were many other 
pieces dating from this period) — 
nowadays it would be summed up 
simply as one of Bartok's more difficult 
works to assimilate at first or second 
hearing. The first movement has many 
highly impassioned moments which 
Bartok contrasts with other elegiac sec­
tions. In the second of these he 
gives what I think is the first hint of his 
later nocturnal slow movements. The 
adagio, which begins with a long unac­
companied violin solo, is in the form of 
a poetic meditation, though it's a rare 
bar that could be described as 
mellifluous.

The exhilarating finale in, not unex­
pectedly, rondo form, is in very fast
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dance time. Indeed there are times 
when it seems to be getting along like a 
little two-stroke motor bike. There are 
hints, especially in the adagio, that Bar­
tok was beginning to be influenced by 
the Second Vienna School, a practice 
he discarded in his later, more impor­
tant works.

Stern again demonstrates his com­
plete mastery of his instrument and his 
musicianly insight into the composer's 
intentions, no matter what the style or 
period. Needless to say it is tremen­
dously difficult to play — especially as 
Stern plays it — without a single falter. 
His pianist, Alexander Zakin makes a 
perfect collaborator along the lines set 
out by the Stevens' statement quoted 
above. Altogether a work every Bartok 
student should own.

The Bernstein Serenade is altogether 
different, lacking Bartok's strong in­
dividuality and originality. In this, too, 
the violin is often a bit too far forward. 
There are sections when it sounds like 
Bernstein's memory served him too 
well, as if he chose bits of Stravinsky's 
"Symphony of Psalms" to hang a suite 
on to.

In the sleeve notes, Bernstein ex­
plains that though the "Serenade" is 
without a program it is based on his re­
reading of the "Platonic Dialogues", 
and the various movements are headed 
by the names of some of the great An­
cient Greek philosophers and 
playwrights. As usual Stern's playing is 
of almost uncanny accuracy and the 
whole performance is technically ex­
cellent.

☆ ☆ ☆

POULENC —Flute Sonata orchestrated 
by Sir Lennox Berkeley.

■ BERT — Concerto for Flute and 
Orchestra.

FAURE — Fantaisie.
CHAMINADE — Concertino. RCA Red 

Seal Stereo VLR1 7149. Also issued on 
cassette.
If you're looking for novelties — and 

who isn't in these days of a catalog 
bursting with so many different perfor­
mances — this disc should, if acquired, 
provide a happv occasion. Here you 
have novelty combined with James 
Galway's inspired flute playing.

The weightiest of the four pieces 
offered here is, paradoxically, the 
"Poulenc", originally composed as a 
sonata for flute and piano, but in this 
version admirably scored by Lennox 
Berkeley. It is in three movements in 
typical "Poulenc" style, so typical that 
there is more than a usual likeness 
between the three sections. A practised 
ear can immediately identify the com­
poser by his bitter-sweet tunes, even 
the "Finale" which shows influences of 
Stravinsky in its rhythmical treatment.

Next I would put the Ibert, com­
posed as a test piece for the Paris
Conservatoire. This perhaps explains
the diabolical difficulties to be over­
come in the solo part which, however,
90 ELECTRONICS Australia, August,

Galways plays with as much ease as if he 
were running through a set of scales. If 
you know Ibert's "Divertissement", you 
will be aware of what to expect from 
this witty and ingenious composer. 
Here again, as in all the four items on 
this disc, Galway's playing is peerless. 
Not a note out of place — or out of 
tune — and an incomparably beautiful 
tone.

It is such a long time since I came 
across the name of Cecile Chaminade 
that I thought her mostly tuneful, if 
simple, music must have disappeared 
for ever. But here she is again and 
welcome, too, in a one movement 
piece of no great significance but 
skillfully designed to provide the soloist 
with plenty of virtuoso work. It is 
somehow reminiscent of an Edwardian 
ladies' tea party, though without muf­
fins for its style is always echt-French.

Tchaikovsky: Aurora's Wedding Ballet Music
TCHAIKOVSKY — Aurora's Wedding 

Ballet Music played by the National 
Philharmonic Orchestra, conducted 
by Leopold Stokowski. CBS Stereo 
Disc SBR235900.
Although Tchaikovsky composed no 

ballet entitled "Aurora's Wedding", the 
name is familiar to all balletomanes. 
Musically it comprises much of the 
music the composer provided for the 
many divertimenti that go to make up 
the last movement of the full ballet 
"The Sleeping Beauty" which, if I 
remember rightly, was first given in 
Australia just before the war by the de 
Basil Company with Dorati conducting. 
The music was also very well played on 
a 78 conducted — and I am again rely­
ing on my memory — by Eugene 
Goossens. This version won great pop­
ularity before the introduction of LP.

As to Stokowski's performance, one 
can only marvel at the vigour of this 95- 
year-old conductor, even as early as the 
first bars of the introduction, and his 
control of the orchestra all through. 
Typically, Stokowski "mucks about" 
with parts of the score, taking what 
might well be described by some 
listeners as unpardonable liberties with 
what appears on the paper. Many of his 
tempos are faster than when used in

An introduction to
Digital Electronics

You don’t need any previous knowledge of 
digital electronics — the book starts you right 
from scratch, and covers all of the basic con­
cepts you need.

Available from “Electronics Australia”, PO Box 
163 Beaconsfield, NSW 2014. Price $3.00 plus 
60c pack and post. Also from 57-59 Regent St, 
Sydney.

To complete this amiable recital you 
have a two-movement piece by Faure, 
the first slow and the second con­
trastingly fast. The first has all Faure's 
characteristic smoothness and lack of 
agitation; the second is consistently 
easy on the ear.

Now in consequence of my being 
musically something of a Francophile, I 
may be expressing more enthusiasm for 
these trifles than is their due. I per­
sonally found them all delightful — if a 
little nostalgic — but whatever your 
opinion of the compositions you can­
not fail to be enchanted by Galway's 
presentation of them. And he is provid­
ed with exemplary, idiomatic accom­
paniments by the Royal Philharmonic 
Orchestra under Charles Dutoit.

If you're looking for a disc of sheer 
escapism here it is. The engineering is 
fine.

the ballet. Indeed, I cannot imagine 
dancers ever fitting the choreography 
to the speed of the music. This cuts out 
some of the effectiveness of an oc­
casional slow, luscious melody, but 
Stokowski balances this by introducing 
some of his own elsewhere.

There are moments of very great 
beauty; for instance, a solo clarinet 
passage supported by whispered harp 
passages. I found this a true delight. Ex­
tra loud sections are compensated for 
by playing of almost unimaginable 
delicacy elsewhere.

"Aurora's Wedding" was one of 
Stokowski's last recordings and, again 
from memory, I must add that there is 
an occasional incident which I cannot 
recall having heard before. But again I 
must admit to relying on my memory 
because though I thought I had com­
plete recall of the score I didn't have 
one available when listening to this 
new performance.

Although some musicians may resent 
Stokowski's occasional extravagances 
in so many of the works he recorded 
from time to time, one must always re­
main grateful to him for the enormous 
amount of work he put into the con­
tinuing improvement of recording 
techniques during his long and un­
doubtedly great career. ®
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YOud be surprised 
where you're going 

to find us next
Silicon Valley — the retail division of Cema Electronics Pty. Ltd. 

recently released a Merchandising Stand so that dealers could 
participate in the fast growing business of electronic components, 
semi-conductors and do-it-yourself computer building.

These Merchandising Stands have been designed for location in 
electrical stores, radio and T.V. shops, specialist electronic stores, 
supermarkets, etc.,

Be a part of this rapidly expanding industry. Contact Silicon 
Valley and find out details on how you can make extra cash from the 
electronic components business.

Join our team of profit making stores.

SYDNEY:
Silicon Valley. Shop 4. P.O. Arcade, Joyce Street.
Pendle Hill. Tel: (02)636 6566
Pre-pak Electronics. 718 Parramatta Road.
Croydon. Tel: (02) 797 6144
Martin De-Launay. Cnr. Druitt and Clarence Street,
Sydney. Tel: (02) 29 5834
In-Electronics. 86 Ramsey Street, Haberfield.
Tel: (02) 799 3331
Kit-Sets. 657 Pittwater Road. Dee Why.
Tel: (02) 982 7500
Silicon Valley. 23 Chandos Street. St. Leonards.
Tel: (02) 439 2965.

WOLLONGONG:
Martin De-Launay. 270 Keira Street. Wollongong
Tel: (042) 28 6020

NEWCASTLE:
Martin De-Launay. Cnr King and Darby Streets.
Newcastle. Tel: (049) 2 4741

CANBERRA:
Daicom. 29 Colbee Court. Philip. Tel: (062) 82 3581

BRISBANE:
Kit Sets. 293 St Pauls Terrace. Fortitude Valley.
Tel: (07) 52 8391

MELBOURNE:
Rod Irving Electronics. 499 High Street. Northcote.
Tel: (03)489 8131
Steward Electronics. 240b Huntingdon Road,
Huntingdale. Tel: (03) 543 3910
South West Electronics. 119 Hopkins Street.
Footscray. Tel: (03)689 3819
Ellistronics. 298 Latrobe Street. Melbourne.
Tel: (03) 602 3282
Silicon Valley. 380 Bridge Road, Richmond.
Tel: (’03)429 4780

ADELAIDE:
Silicon Valley. 170 Sturt Street, Adelaide.
Tel: (08) 51 4080
Ktronics. Peel Street, Adelaide. Tel : (08) 212 5505

PERTH:
Atkins Carlyle. 1-9 Milligan Street, Perth.
Tel: (09)3210101

I require full detailson: —
The Silicon Valley Merchandising Stand □ 
Silicon Valley complete mail price list □ 
Silicon Valley mail information service □

Name....................................................................

Address ...........................

P/Code

Telephone No................................................................................................

Post to Silicon Valley. P.O Box 898, CROWS NEST. N.S.W. 2065

silic®N VAllcy
ELECTRONICS Australia, August, 1978 91



IS YOUR CHILD AN 
UNDISCOVERED GENIUS?
Help your child to understand mechanical and electronic concepts by making working models with

4r^rxU-»;|> THE ULTIMATE IN PRECISION 
IXzVl II lin SCIENTIFIC HOBBY KITS

‘Look what I made, Dad, 
it's a Dog Clutch!“

Gears, differentials, cams, electromagnets..... they're 
things every child with an enquiring mind wants to 
know about, but are so difficult to understand from 
reading books or looking at pictures.

Through Fischer Techniks kits, your child can gain 
a thorough understanding of these and many other 
mechanical and electronic devices by making up 
interesting working models with his own hands. 
So he not only learns by doing, he also gets the 
satisfaction of building something that really works. 

These Fischer Techniks kits are not just toys. They 
are so beautifully engineered that they have been 
used to design many full-sized industrial installations 
all over the world. The instruction book with each 
set goes through a series of constructions to show 
the principles involved. Having gained an understanding 
of these you design from your own ideas and watch 
astounded as - piece by piece - these ideas take 
shape.

Your child may be a genius waiting to be discovered - 
what better way to allow his talents to show them-

as supplements to the a'treats upe rb’n»

Hobby 1
BASIC KIT

Hobby 2
M0T0R& GEARS

Hobby 3
ELECTRO MECHANICAL

Hobby 4
ELECTRONICS

Hobby S
STATICS

Hobbyworld
The foundation of 
hobby S,2,3, and 4. 
With the base plates, 
building blocks, axles, 
wheels, tyres, winch 
drums, cranks, crane 
hooks, elbow joints, 
gear wheels, cam 
discs, couplings, the 
universal joint and 
the crank shaft, 
functional models 
from almost all 
fields of mechanical 
engineering can be 
built.

The powerful 6 volt 
DC motor drives the 
models by use of the 
many gears. The 
instruction book 
shows the many 
possible combinations 
including the use of 
the differential gear, 
the internal gear 
wheel, the gear racks 
and sprocket chain, 
the instruction book 
also explains the 
many problems 
associated with 
vehicle engineering. 
Use power unit 
Mot. 4 or 3x1.5 
volt cells.

ENGINEERING

Switching and control. 
The parts included in 
this kit make it possible 
to control models 
either by hand or auto­
matically. The parts 
include cam discs, 
relay, thermo bimetal, 
conductor rails, lamps, 
slip ring, spray elbow 
joints, electro magnets, 
reed contact, switch, 
magnetic armature, 
push button contacts 
plus connectors etc. 
Power source Mot. 4.

Control and regulation 
by light, heat and 
sound. A switching 
amplifier with relay, 
or a basic electronic 
amplifier which can be 
used as a universal 
differential amplfier, a 
timing element or a 
pulse timer, controls 
large and small models, 
without contact by 
means of thermistors, 
moisture sensors or 
photo cells. With the 
lenses, mirrors, 
diaphragms and light 
guides in the kit, 
light barriers can be 
built and one can enter 
the world of photo

Bridges, cranes, towers. 
The parts correspond 
to those used in steel 
construction. They 
fit with the basic kit 
components. The 
instruction book 
explains by means 
of models, the assembly 
of the straight and 
curved sections, fish 
plates, connecting 
struts and connector 
Plates. Study the 
principles of statics 
and the strength of 
materials.

For the design of shapes 
and landscapes to your 
own ideas from poly­
styrene. Contains 2 
electric cutters, work 
plate, screw clamp, 
cable etc for the 
working of the 
polystyrene. Also 
contains plug and 
connecting units 
for use with poly­
styrene material 
that you have 
obtained for your­
self. Power source 
Mot. 4.

$35 K-1910

Also available form Dick
$35 K-1902 $74^0 K-1904 $9950 K1906 $2750 K1900

Hobby 1 Vol.1 - supplements 
Cat. K-1920 $5.25

Hobby 1 Vol.3 - supplements 
Cat. K-1922 $5.25

Hobby 1

Hobby 1 and S

Hobby 2 Vol.1 - supplements Hobby 1 and 2 
Cat. K-1924 $5.25

CatbtK igYs' tS 25PPlementS Hobb* 1.2,3,44

^pplements Hobby 1,2,3,&4 wi. rviazo $5.25
Power Source Mot.4
Hugs into standard 240V AC and supplies
6.8V AC and variable DC from 1.2 to 6.8 
volts for your Fischertechnik models 
Cat. K-1912 $28.00

DICK SMITH ELECTRONICS S
SYDNEY 125 York Street, SYDNEY Ph 29 1126

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

MAILORDERS po. Box 747, Crows Nest, N.S.W. 2065. Post and packing extra.

MELBOURNE 399 Lonsdale Street, MELBOURNE. Ph. 67 9834 
656 Bridge Road, RICHMOND Ph 42 1614

BRISBANE 166 Logan Road, 8URANDA Ph 391 6233

ADELAIDE 203 Wright Street. ADELAIDE Ph. 212 1962

Dealers across Australia.

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9AM 12 nounl 

BRISBANE 1'2 Hour earlier

• ANY TERMSOFFERED ARE TO 
APPROVED APPLICANTS ONLY

Many lines available from the 
Dick Smith Electronics Centres at

Broadway . Bondi . Chatswood . Liverpool
Miranda . Mt Diintt . Parramatta . Roselands 
and Warringah Mall



Lighter Side
Reviews of other recordings

Devotional Records
MUSIC FOR EVENSONG. World 

Record Club R 03689
The unique ambience of a large 

Cathedral is beautifully captured in this 
record of the Choir of Worcester 
Cathedral, directed by Christopher 
Robinson and the organ by Harry 
Bramma.

The choir render two versions of the 
Magnificat and Nunc Dimittis, in E by S. 
S. Wesley and in G. by Howells and E. 
Day's treatment of Psalm 84. The other 
Hymns are: Thou Wilt Keep Him by S. 
S. Wesley — Evening Hymn by Gardner 
— The Lord Is My Shepherd by Stan­
ford and All My Hope On God Is 
Founded, by Bridges and Howells.

The whole performance is a delight 
and the quality is excellent. The record 
would make an ideal gift for anyone 
even remotely involved in liturgical 
music as distinct from 'Gospel' type 
recordings. Indeed, the World Record 
Club does a great service for what 
could be regarded as minority tastes, as 
they carry a range of liturgical music of 
most major faiths, all of it of high quali­
ty. (N.J.M.)

World Record Club recordings reviewed in 
these columns can be obtained only through 
the Club, membership of which involves 
purchasing not less than one record per year. 
For details: World Record Club Pty Ltd, 605 
Camberwell Road, Hartwell 3124. Tel. (03) 
29-3636.

THE LORD MAKES ME HAPPY. The 
Children of Light, arranged and con­
ducted by Bob Krogstad. Stereo, Milk 
& Honey MH-1009. (From S. John 
Bacon Pty Ltd, 12-13 Windsor Av, Mt 
Waverey, 3149. $7.95)
Happy is the title and happy is the 

sound of this highly listenable album, 
featuring modern songs from the 
Singspiration Music organisation. It 
contains elements for everyone, with 
mainly close vocal harmony that will 
rest easily on older ears, but backed by 
accompaniments that are modern and 
rhythmic. They range through to soft 
rock, that will please but never offend.

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.).

Diction, too, is good, making it an easy 
matter to keep track of the lyrics:

The Lord Makes Me Happy — Brand 
New Day — I Will Sing The Mercies Of 
The Lord — Jesus Is A Never-Failing 
Friend — Now Let This Be The Day — 
Psalm 103 — Jesus Took My Sins Away 
— He That Believeth — Don't Forget 
His Love Today — He Is Our Peace — 
Rest In His Love and Abide.

It would appear from the credits that 
some of the music was laid down at 
Wembley, England, some of the vocals 
added in Chicago, and remixing and 
mastering done in two other centres in 
California. The important thing is that 
the end result sounds fine: well balanc­
ed, clean and excellent listening. 
(W.N.W.).

☆ ☆ ☆

ETERNAL FATHER. Chapel Music from 
the United States Naval Academy.
Volume 1. Stereo, Richardson RRS-1. 
(From M.R. Acoustics, P.O. Box 110, 
Albion, Qld 4010).
Richardson is an American label, 

issued particularly with the audiophile 
in view.

The music on the album has been 
selected from items taped over a 3- 
month period and would seemingly 
represent highlights from the worship 
services. It is sufficient to say that the 
protestant chapel choir under John 
Talley is of a high standard, as is the 
playing of James Dale at the huge 
Moller organ. I use the word "huge" 
advisedly. The specifications would

seem to suggest five manuals, pedals
with access to 27 voices including a 32ft
Resultant, and an Antiphonal pedal.

Side 1 is predominantly choral, 
although the first track "Psalm 1" 
(Cesar Frank) opens with as profound 
organ bass as you are likely to hear 
anywhere on record. Other choral 
items include: Sing To The Lord — If Ye 
Love Me — Cantate Domino — Christ 
To Thee Be Glory — Bless The Lord O 
My Soul — Let Nothing Ever Grieve 
Thee — Eternal Father.

Side 2 is all organ: "Symphonie Pour 
Grand Orgue VI, Final" (Vierne) in 
which the massive resources are dis­
played. "Tambourin" (Rameau) a brief 
and delicate item involving the choir 
division flutes. "Chorale Prelude on O 
Sacred Head Surrounded" (J. S. Bach) 
flutes, oboe, diapason. "Neuf Pieces 
Pour Grand Orgue III, Chant de Paix" 
(Langlais) tiny flutes against gentle str­
ing. "Trumpet Voluntary" (Stanley) as 
you would expect it, full of power and 
bite.

The sound is very clean but be 
prepared for an enormous contrast in 
level and complexity between various 
items as, indeed, there would have 
been at the original presentation. And 
especially between the Vierne 
Symhony and Langlais' "Neuf Pieces". 
(W.N.W.)

Instrumental, Vocal 
and Humour
HEADS. Bob James. CBS Records.

Stereo SBP 237088. Also on cassette 
(PC 7088).
This rather interesting jazz session 

from Bob James includes six tracks in 
all, some known and some not so well 
known. A wide variety of instruments is 
featured in the recording, including 
acoustic piano, alto sax, electric guitar, 
flute and trumpet, to name just a few.

Track titles are: Heads — We're All 
Alone — I'm in You — Night Crawler — 
You Are So Beautiful — One Loving 
Night.

In summary, this album could be well 
worth a listen if you're into jazz. Others 
will find little to enthuse about. Recor­
ding quality is excellent, with good 
stereo spread. (G.S.)

☆ ☆ ☆

THE GLORY OF HANDEL AND 
CORELLI. The Philadelphia Orchestra 
conducted by Eugene Ormandy. CBS 
Gems from the Classics, stereo GM 
517.
This is a very pleasant recording of 

some well-known 18th century 
orchestral music by Handel and Ar­
cangelo Corelli, played by the highly 
esteemed Philadelphia orchestra under 
Eugene Ormandy. Three works are 
played, two of which are suites from 
Handel's "Music for the Royal
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LIGHTER SIDE — Continued

Fireworks" and the "Water Music", and 
the third suite from Corelli's Sonatas for 
Two Violins and Cembalo, Opus 5. The 
Royal Fireworks suite is arranged by Sir 
Hamilton Harty, the Water Music suite 
by Eugene Ormandy himself, and the 
Corelli suite by Ettore Pinelli.

The performance of these good- 
natured and sprightly works is a little 
restrained, but not enough to make 
them ponderous. The orchestra is well 
balanced, with the various parts clearly 
distinguishable even in the forte 
passages. The recording is fine, too. In 
short, a most enjoyable recording if 
you're at all partial to this music. (J.R.)

☆ ☆ ☆

THE BLUE DANUBE. The Vienna Boys' 
Choir. RCA Red Seal stereo VRL1- 
7160.
According to the sleeve notes ac­

companying this album, there are ac­
tually four Vienna Boys' Choirs, each 
with 22 boys. They have their own full- 
time boarding school where they 
receive normal education in between 
touring engagements.

On this album, the Vienna Boys' give 
engagingly fresh renditions of waltzes 
and polkas by Johann Strauss. It really is 
a pleasure to hear a performance by 
such a rigorously trained choir. Recor­
ding quality is good. (L.D.S.)

WEST 8th STREET on Castle Avenue. 
Okihiko Presents. Stereo, Audio Lab 
ALJ-1052. (From M. R. Acoustics, PO 
Box 110, Albion, Qld 4010).
Here's another one of the Audio Lab 

series, which was first featured in last 
month's issue. Like the two albums 
there reviewed, this one is also to the 
soft light and sweet music formula, 
featuring a four-man Japanese group 
with tenor sax, piano, guitar and dou­
ble bass.

The ten tracks, adding up to over 20 
minutes per side are: I'm Glad There Is 
You — You Are Too Beautiful — I'm 
Getting Sentimental Over You — But 
Beautiful — Mean To Me — 'Tis 
Autumn — If You Could See Me Now 
— Blue and Sentimental — Candy — 
Street of Dreams

In keeping with the sentimental 
theme, Kosnosuke Saijoh resorts fre­
quently to a really breathy sax. sound, 

which is perhaps a lot more intimate via 
the Audio Lab recording than it would 
be in a cocktail lounge. But, by con­
trast, the harder blown notes have real 
"bite". It's very clean sound from a very 
quiet surface and potentially pleasant 
listening for those who are partial to 
well played cocktail lounge music. 
(W.N.W.)

☆ ☆ ☆

DJANGO & STEPHANE ORIGINALS. 
World Record Club Retrospect. WRC 
02528.
Recorded in early 1949 and unreleas­

ed until now, this generous album with 
fourteen tracks from the founders of 
'The Quintette of The Hot Club of 
France' makes a splendid showcase of 
their talents.

Django Reinhardt was one of the 
greatest jazz guitarists ever known and 
his partner, Stephane Grappeliy, who 
has been in Australia in recent years, 
together with Gianni Safred, piano, 
Carlo Pecori, Bass and Aurelio De 
Carolis on drums, offer these tracks: 
Over The Rainbow — Swing 39 — Vous 
Qui Passez Sans Me Voir — Nagasaki — 
My Melancholy Baby — Bolero De 
Django — Liza — Minor Swing — Sweet 
Georgia Brown — Just a Gigolo — What 
Is This Thing Called Love — My Blue 
Heaven — Clopin Clopant — Rosetta.

The record is labelled 'Stereo' but it 
must be of the reprocessed kind and 
does little to enhance the quality, 
which is fair only. (N.J.M.)

AUDIO LAB INC. of JAPAN
The complete catalogue of these famous audiophile recordings is now available. The 48 titles are noteworthy for their recorded sound quality and fine 
musical performances. These recordings are made in concert halls - NOT studios - and therefore capture the natural acoustics and ambience of the ac 
the deorad^t on6 J dT ,hen ,CU*’rom a ®IERE0 maa,er ,aPa (not ,he “sual multi-channel mix-down) using the latest CD-4 techniques and without 
the degradation caused by mixing, dubbing, artificial reverb and the like. M uwhuuui

Brief detai/s

ALC-1002 
ALC-1005/6 
ALJ-1007
ALJ 1009
ALJ 1012
ALC 1013 
ALC-1015
ALC-1016 
ALC 1017/8
ALJ-1019 
AU-1021
ALC-10124 
ALC-1025 
AU-1026
ALC 1027
ALC 1028
ALC 1029 
ALJ-1030
ALJ-1031
ALJ-1032 
AU-1033
ALC 1034 
ALJ-1035 
ALC-1036

of catalogue:

Czerny (Meiko Miyazawa) 
Burgmuller (Meiko Miyazawa) 
Collaboration
Music'

Side By Side
Czerny (Meiko Miyazawa)
Meiko Miyazawa Plays Chopin
Tokyo Academy Ensemble 
Sonatinen
Right-Oh
Everything Happens To Me
Beethoven (Hans Kann)
Katin Recital
Portrait 2 (Kunihiko Sugano)
Kaneko Yanagi Japanese Song 
Meiko Miyazawa Piano Recital 
Mozart String Trio

Album

Get Happy (Takeshi Inomata & Friends) 
Concert Tour In Kyushu
My Ideal 
Extention
Debussy. Schubert. Haydn
Alone Together
Vivaldi Flute Concerto Op 10

25 piano studies op 748 
Studies etc Beethoven. Diabelli 
Jazz-Quartet plays Autumn Leaves etc 
Jazz-Quintet plays So In Love etc 
Jazz Piano plus-Stardust. Tea for 2 
Etudes op 849
Fantasie Impromptu. Mazurka etc 
Stamitz. J C Bach. Mozart Cembalo Con 
Meiko plays Kuhlau. Dussek. Clementi 
Jazz Quartet-All the things you are 
Jazz Quartet-On Green Dolphin St etc 
Waldstein and Funeral Sonatas 
Peter Katin plays Chopin & Schubert 
Piano — Moonlight in Vermont etc 
Sara. From Koka 25 etc
Live recording. Faure. Ravel. Chopin etc 
Divertimento in E flat K 563 
Jazz — Witch Doctor. Caravan etc 
Jazz-Trio play Fly Me To The Moon etc 
Jazz-Quartet play Exactly Like You etc 
Jazz-Sextet play My Funny Valentine 
Meiko plays popular Piano Pieces 
Jazz Band play These Foolish Things 
6 Concertos played by Christian Larde

AU
ALC
AL 
ALC 
AU 
ALC 
ALC 
AU 
AU 
ALC 
ALC 
ALC 
AU 
AU 
ALC 
AU 
ALC 
ALP 
AU 
ALC 
AU 
AU 
AU 
AU

1037
1038

Incarnation
Mozart String Quartets

1039/40 La Vie (Pierre Buzón)
1041 
1042
1043 
1044
1045
1046
1048 
1049
1050 
1051
1052
1053 
054

1055
1056 
057

1058 
059 
060 
047
014

Japanese Song Album
Side By Side 2
Impulse (Yasuo Watanabe)
Mikio Hoshido Guitar Recital
Junko
Because Of You (Eiji Kitamura)
Kaneko Yanagi Japanese Song Album
Meiko Plays Grotrian-Steinweg
Sphere (Osamu Nakamura)
Nono Maeda Meets 5 Saxophones
West 8th Street On Castle Ave
Peter Katin Plays Debussy
Lady Bird
Vsevolod P Lezhnev Cello Recital
Emotion
West 8th Street On Castle Ave Vol II 
Mozart Piano Concertos
The Dialogue
Sweet And Lovely
Side By Side Vol 3 (Kazuo Yashiro) 
Portrait (Kunihiko Sugano)

Jazz Band play I Close My Eyes etc 
K421 D Minor. K 465 C Major 
Piano Ballads. Love Story. My Way etc

Jazz-Piano plus-lf I Had You etc 
Szymanowski. Scriabin. Mozart 
Plays music of renaissance, contemp 
Jazz Piano Plus-Golden Earnngs etc 
Popular pieces on Clarinet, sax etc 
Narayama. Kai no sawa etc 
Schumann. Chopin. Bartok. Beethoven 
Contemporary Piano pieces 
Jazz Band-The Continental etc 
Jazz Quartet play Mean to Me etc 
Suite Bergamasque. Clair de Lune etc 
Jazz Quartet play Old Devil Moon etc 
With Meiko (Piano) Beethoven. Bach etc 
Jazz Quartet play Charade etc 
Jazz Quartet play More Than You Know 
Meiko plays Coronation K537, K488 in A 
Dialogue with. bass, flute, guitar, etc 
Piano & Bass play Winter Wonderland 
Jazz-Piano. After You've Gone etc 
Jazz-Piano. Summertime. Lonely Blues etc

2

Price $14.00 per disc R R.P pack a;.d post $1 00 per record 
plus 50 cents certified mail per parcel

Available from selected record stores or directly from:

M. R. ACOUSTICS
P.O. Box 110,

Albion Q’ld, 4010.
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Sf^PRECISION TOP VALUE SIG.GEN.A
B&K 2810 is STILL 
best buy in portable 
3% digit DMM’s with 
its .01Î2 resolution, 
RF shielding and 
selectable Hi/Lo

Power Ohms ranges.

100kHz-216MHz BK E200D

The B&K—PRECISION Model 2810 has
a combination of features uncommon in a
portable digital VOM. Basic DC accuracy is 
0.5% with a 3)4 digit display.
Auto zeroing on all but the 10 S2 range 
minimizes set-up time while the 100% 
overranging capability reduces the need 
for frequent range changes.
A highly valuable feature is the 10il range. 
This range, with its .01 T2 resolution, is ideal 
for locating a shorted winding in a 
transformer, motor or coil. For high 
accuracy, a front panel 10i2 ZERO control 
allows the user to zero-out the minute 
amount of test lead resistance.
The low power ohms position permits 
resistance measurements in solid-state 
circuitry without biasing semiconductor 
¡unctions.
Unlike many voltmeters, the 2810 can also 
be used in R-F energy fields: Near business 
band, CB and amateur radio transmitters. 
When working with R-F circuitry, the 
optional PR-21 probe is also helpful.
The 2810 is well protected against overloads 
on all ranges. The ohms circuitry is 
protected against momentary overloads up 
to 1000 volts, DC or AC peak. Continuous 
ohms range protection is ± 100V and 
—450VDC or 300VAC. Current ranges 
receive the double protection of diodes and 
a fuse.
If you only need l% accuracy, save with 
the B&K 2800.

Available from

■ 100kHz to 54MHz cover­
age in 5 fundamental 
bands and harmonics to 
216MHz

■ Completely shielded RF 
output with modulation 
percent metering and 
variable monitored 
attenuation usable to 
less than I^V

■ Built-in 100kHz and 
1MHz crystal calibration 
system

■ Easy-setting 2-color 5" 
anti-backlash vernier dial

NEW FUNCTION GEN.05%dist'n
■ Generates sine, square and triangle 

waveforms

BK 3010
■ Variable amplitude and fixed TTL square­

wave outputs
■ 0.1 Hz to 1MHz in six ranges
■ Push button range and function selection
■ Typical sine wave distortion under 0.5% 

from 0.1 Hz to 100 kHz
■ Variable DC offset for engineering 

applications
■ VCO external input for sweep-frequency 

tests

leading Electronic 
Stores

» PARAMETERS^
Sydney: 439 3288 Melbourne: 90 7444
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Not in age,for our origins go 
back further than that, but in 
Transformer Voltage Taps.

Yes 21 Voltage Taps!
Just think of the advantages offered by a 
single transformer that provides a choice of 
21 different output voltages including 3 centre 
tapped configurations.
FOR EXAMPLE: TRANSFORMER No. 2155A 
VOLTAGES AVAILABLE
1.0, 1.2, 2.0, 2.2, 2.4, 3.1,3.2, 3.5, 4.1, 5.1,5.5, 
6.3, 7.5, 8.5, 8.7, 9.5, 12.6, 15.0 Volts 
2.0V CT, 12.6V CT, 15V CT

But that’s not all!
With 5 such transformers in our range there 
is a choice of output currents as well.
And just in the way of a bonus!
We are able to offer these new transformers 
for a price considerably lower than 
comparable single tapped units while still 
maintaining the high standards of quality for 
which we are renowned.
Like to know more?
Just ring your local Arlee branch.

What do we call them?
ARLEC
MULTI-TAP TRANSFORMERS

of course!

A+R ELECTRONICS PTY LTD.
A MEMBER OF THE A+R-SOANAR ELECTRONICS GROUP NSW : 78 0281 

S AUST : 51 6981
30 Lexton Road.Box Hill,Vic.,3128, Australia Telex 32286 WU AU^AsFsSOO5421

THE LIGHTER SIDE — Continued

THE MUSIC OF COLE PORTER. Frank Chacksfield and his 
orchestra. Stereo, World Record Club WRC R-03297.
If you don't already have one, here's an excellent album 

to remind you of the music of Cole Porter. The 
arrangements are generous, giving a predominantly lush 
sound, but interspersed with delicate solo instrumental 
passages — all in the Frank Chacksfield style.

The ten numbers are: Night And Day — Begin The 
Beguine — I Love Paris — My Heart Belongs To Daddy — 
Ev'ry Time We Say Goodbye — Wunderbar — Just One Of 
Those Things — You'd Be Nice To Come Home To — 
Friendship — In The Still Of The Night — Blow, Gabriel 
Blow.

Recorded originally by Decca, the sound is clean 
throughout and will stand being played at a good level if 
you want the orchestra really to step out. Alternatively, it's 
quite pleasant turned down to act as background. This one 
should be very popular. (W.N.W.).

☆ ☆ ☆

TURNING POINT. John Coltrane. Bethlehem mono BCP 
009. $4.99. Distributed by Australian Record Co Pty Ltd.
By any standard, saxophonist John Coltrane's career was 

short. He started with the Miles Davis' quintet in 1955 and 
died in 1967. In that short time he established himself as a 
leading jazz saxophonist whose name will always be 
remembered. All the tracks on this album are from the 
period at the end of 1957. Comprehensive notes detail the 
origin of each track.

Recording quality is quite good (it is mono) so that this is a 
good album for any budding jazz collector. A further attrac­
tion is the low price.

There are seven tracks with an overall playing time of 35 
minutes and 43 seconds: Pristine — If I'm Lucky (I'll Be The 
One) — Tippin' — Midriff — Turtle Walk — Love And The 
Weather — The Outer World. (L.D.S.)

☆ ☆ ☆

STEVE KAHN, TIGHTROPE CBS 237087 Stereo.
Seven tracks of very exhuberant jazz-rock make up the 

content of this enjoyable record, Steve Kahan's first solo 
album. He features on guitar on every track with other 
musicians, such as Jeff Mirinov, Don Grolnick, Will Lee, Bob 
James, Ralph MacDonald, Randy Brecker, Steve Gadd, Dave 
Sanborn and MIKE Brecker.

The tracks are: Some Punk Funk — Darlin' Dartin' Baby — 
Tight Rope The Big Ones — Star Chamber — Soft 
Summer Breeze — Where Shadows Meet.

The quality would put this record into the demonstration 
disc category, providing your system can handle some of the 
bass. It's fairly high level recording on most tracks. (N.J.M.)

☆ ☆ ☆

COLOSSUS. Cybotron. Champagne Records CHA 7004 
(from Champagne Records, 2/609 St. KILDA Road, 
Melbourne 3004).
Cybotron are a three man Australian electronic band, 

who use a vast array of synthesizers, mellotrons, pianos^ 
organs, saxophones, and percussion instruments to produce 
sounds very similar to those produced by Hawkwind and 
Tangerine Dream. Members are Geoff Green, Colin Butcher 
and Steve Braund.

As one has come to expect with electronic music, there 
are a wide variety of unique sounds, with lots of slowly vary­
ing repetitive riffs and melodies. The stereo effects are very 
impressive, without being too much of the "ping pong"
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I found the last track on side two, titl­
ed "Raga In Asia Minor" to be the most 
impressive, with the title track running 
a close second. Overall, the album is an 
impressive effort, and would be worth a 
listen if you are keen on electronic 
music. Technically, the recording is ex­
cellent, and will fully exercise your 
stereo system, as well as your ears. 
(D.W.E.).

☆ ☆ ☆

THE VOGUES GREATEST HITS. The 
Vogues. SSS International Records. 
Festival release L25290.
As may be judged by the title, this 

album features some of the old hits of 
The Vogues, a male vocalist trio pop­
ular around the mid-1960s. Their music 
reflects the pop sound of that era and, 
as such, will mainly be of interest to 
those who remember the songs.

Tracks of note include "Groovin'', 
"What a Day for a Daydream", "You're 
the One", and "Happy Together", the 
latter made popular by The Turtles.

Recording quality is only fair by 
modern day standards. (G.S.)

☆ ☆ ☆

POWER & LOVE. Manchild. United Ar­
tists. L 36445. Festival release.
Manchild is an American group, 

formed in 1974, comprising seven

RADIO DESPATCH SERVICE
THE SPECIALIST STORE

869 GEORGE STREET, SYDNEY, NSW 2000. (NEAR HARRIS STREET) 
PHONES: 211 0816, 211 0191

Number Description
7400 Quadruple 2 input positive NAND gate .
7401 Quad 2 input pos. NAND gate with 

open coll, output ...
7402 Quad 2 input pos. NOR gate...................
7404 Hex Inverter ............................................
7405 Hex inverter with open coll, output . ..
7410 Triple 3 input pos. NAND gate ..............
7413 Dual NAND Schmitt trigger ................
7437 Quad 2 input pos. NANO buffer .........
7441 1 of 10 decoder/driver ..........................
7473 Dual JK master slave flip flop.................
7476 Dual JK master slave Hip flop.................
7486 Quad 2 input Exclusive — OR gate....
7490 Decade Counter .....................................
7493 4 bit binary counter ..............................
7496 5 bit shift register ...................................
74156 2 line to 4 line decoder demultiplexer .
74164 8 bit parallel-out serial shift register ..
74193 Synchronous 4 bit binary up down 

counter ................. 

Open Mon. to Fri. 8.00am to 5.30pm Saturday 8.00am to 11.45am

TRUST RDS

talented male musicians. Individually, 
Manchild is: Reggie Griffin — tenor 
and soprano saxophones, guitar, 
clarinet and vocals; Anthony Johnson 
— bass guitar; Keith Ferrell — lead 
vocals, clarinet; Chuckie Bush — 
Fender Rhodes, piano, synthesizer and 
vocals; Kenny Edmonds — guitar and 
vocals; Robert Parson — drums; Daryl 
Simmons — congas, bongos, percus­
sion and vocals.

The eight tracks on the album possess 
a diverse sound of rhythm and blues, 
soul ballads, jazz and part disco. 
Altogether, the members of Manchild 
are in total harmony and the album 
rates fairly well. (D.H.)

☆ ☆ ☆
FAITHLESS. Marianne Faithfull. Nems 

Records L36545 (Festival release).
Life has come full circle for Marianne 

Faithfull. As a young convent-educated 
17-year old, she recorded a "As Tears 
Go By", and reached the top ten on the 
charts. Since then she has toured with 
the Hollies, branched out into acting, 
and then into heroin.

However, she has now overcome her 
addiction, and has returned to the 
recording studio. The resulting album is 
superb, and I am sure it will remain one 
of my favourites for a long time to com- 
e. Her voice has deepened slightly 
since her earlier hits, but has lost none 
of it's fragile beauty.

The twelve tracks on the album range 
from pure country to straight rock, and 
include compositions by Jackie De 
Shannon, Allen Reynolds, Wayion Jen­
nings, Jessi Colter and Bob Dylan, as 
well as a couple by Marianne. All tracks 
are enjoyable.

Technically, the record is excellent, 
with very crisp highs and minimum sur­
face noise. This is one to be 
recommended to all country rock fans. 
(D.W.E.).

Printed Circuit Boards for EA and ETI projects Cmos 
0.45 Ie's. Special Ie's. SCR's. Triacs. Diacs.
045
0.500 39 Weller Soldering Irons and Accessories. Ther- 
q 45 mistors, 7 Segment Readouts, Diodes, Cannon 

$1 04 plugs and connectors.
$<02

$1 43q 92 Distributors for Texax Calculators.
0J8
0.61

$1.10 PACKING $1.00 POST 90c.
$1.50
$1.05
5100 Items will be sent "Freight-ON" through Comet 
$1-76 Transport.

$2.07

printed circuit/
• Accurately machine printed etched
• Phenolic & fibreglass-gold tin plated
• EA R & H ET Philips Mullard available
• Specials to your drawing
• POSTAGE small 60c large $1 OO

$ $ $

ET137B 2.80 ET137A 3 50 ET139 2 50
ET717 3.50 ET587 7 00 ET640 1650
78F6B 3 50 78N 2.80 78A06 2 80
246 4.00 4898 2.50 489A 2.80
78CD4 2.60 78PS5 2.50 78C5 3.20
78UP5 4.20 ETI40D 4.00 ETI40A 14.00
ETI140P 5.50 ET136 2 50 ET487B 7.50

ET487Ä 7.50 ET588 20 10.00 78NQ4 3 00

78UT4 4.00 78EK3 3 30 78T3 3 60

78B2 3.00 781A2 260 ET450B 2 60
ET4bOA 2 80 ET71b 4 00 ET7I5 3 00
ET486 3 20 ET245 2 56 78C2 3 00
78AF2 3 00 78S3 2 60 78CF I 2 80
77CB12 2 60 77PHI2 2 60 77PM12 3 50
ETÌ35 3 00 ET586 280 77MX1I 2 50
775CI1 380 77PS1I 2 50 77UP6A 3 00
77MX1I 2 50 77SC11 77PS11 2 50
ET504 7 50 ET585T/R 3 00 ET635 2 80
ET713 3 00 ASC11 2 80 77UP1I 6 50
77TS9 3 00 ET603 3 00 ET583 150
ET134 2.60 77AI.8 2 50 77T10 2.50
77DVM9 2 80 ET065 2 20 ET071 2 20
EÍ067 2 20 ET063 2.50 ET083 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 ET582A 3 00
ET547 2 50 ET317 2 50 ET712 2.50
77D7 2 50 7787 2 80 77OLT7 6 00
77UP6 3 50 77TTY7 2.80 77QBF7 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
77EO5 3 50 77PRE5 2 50 77UP5 8 50

ET081 2 20 ET062 2 50 ET546 2 50
ET632U 4 00 ET632 700 77TTY4 2 50
77CC4 3 00 77UP2 3 00 ET132 2 50
ET632C 8 00 ET632B 6 50 ET632A 650
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

7684 2 60 ET480PS 2 50 ET480 2 80

ET631 7 00 ET630 2 20 ET066 2 20

ET064 2 00 ET449 2 20 ET804 2 80

ET448A 2 20 ET448 2 80 ET711C 2 00

ET711B 2 20 ET068 2 00 ET061 2 00

ET044 2 00 ET043 2 00 76MI9 3 50
ET711R 2 50 ET711D 6 00 ET44 7 2 80
ET544 2 50 76PC9 4 40 76EX1O 2 80
ET602 6 50 ET446 2 50 ET533A C 3 50

H711A 7 50 ET543B 2 50 ET543A 2 50
ET445 2 50 ET241 2 80 ET780B 2 50
ET780A 3 00 ET541 2 50 ET444 3.00
76S7 2 50 76M17 2.80 76LM5 2 50
76SS6 3 00 76SW4 2 00 76R4 2 50
76M5 2 50 76VG5 5 00 76E04 3 00
76VG5 5 00 76M5 2 50 76R4 2 50
ET708 2 50 ET740A 4 50 ET740B 3 50
ET514 2 50 ET7O7A 2 50 ET7O7B 2 50
ET706 2 50 ETI 30 2 50 76RT3 3 00
76T2 2 50 76A03 2 50 76G3 2 50
76E02 5 50 75SWILA/Bpr4 00 DRS-RC1 4 00
75PC12 2 50 EA78F1 2 80 ET534 2 50
ET514 2 50 ET129 2 50 ET28 2 50
ET439 3 00 ET420G 2 50 ET123B 2 50
ET123A 2 50 ET119 2 60 75F2 2 50
75L11 2 50 ET438 2 50 75V12 2 50
75F12 2 80 ET1124 2 50 ET122 3 00
75C19 2 50 75PC12 2 50 ET121 2 50
ET120 2 50 FT118 2 50 ET117A B 2 80
ET704 2 50 ET 500 2 50 75T19 2 50
75R7 3 00 75CD7 2 50 75FM5 2 50
75TU10 3 50 75FE5 2 50 75TU8 5 00

ALL SILICON 30/60w PA 
PORTABLE AMPLIFIER
6’? "w x 8'2’ D x 3'4 H 12 — 16V, two inputs 5 & 
100mV 125. 250. 500 ohm output only No 763A 
at $70 ea. For 240V operation $33 extra. Freight 
collect

COILS and IF s All $2.50 ea plus post 60c 
Vw x 3'4"D x 2"H J

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

RCS radio pty lid 
651 FOREST RD BEXLEY

NSW 2207 587 3491
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THE ROLLS-ROYCE OF CWhy is MIDLAND CB the world's number one selling CB? In one word: Quality.
Midland CB radios are crafted in Japan (not Taiwan or Hong Kong) to very rigid specifications and standards, 
by the world's largest manufacturer of CB. Every stage of manufacture is subject to stringent quality controls 
on every single set -not just isolated samples as is the case with most other manufacturers. And when the set 
is completed, every set is thoroughly checked again on every channel in every possible operating mode. 
Midland are very proud of their reputation!
That's why they chose Dick Smith Electronics in Australia. Dick is just as proud of Midland - and he backs 
every set he sells with his now famous 2 year guarantee - exclusive to Dick Smith Electronics.
Sure you may have to pay a little more for Midland than many of those other sets.
Rolls Royces don't come 'cheap', either . . .

CILT EDGED SECURITY

welcome hereDICK SMITH ELECTRONICS
SYDNEY 125 York Street, SYDNEY. Ph. 29 1126

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

MELBOURNE 399 Lonsdale Street, MELBOURNE Ph 67 9834 
656 Bridge Road, RICHMOND, Ph. 42 1614

BRISBANE 166 Logan Road, BURANDA Ph. 391 6233

ADELAIDE 203 Wright Street, ADELAIDE Ph 212 1962
Broadway . Bondi . Chatswood - L«vpfpool 
Miranda . Mt Dimtt . Parramatta - Rosela oris 
and Waningah Mall

SHOPS OPEN 9AM to 5 30PM 
(Saturday 9AM 12 noun*

BRISBANE 1 '2 Hour edihpt

• ANY TERMS OFFERED AHE TO 
APPROVED APPLICANTS ONLY

Many lines available fioin the 
Dick Smith Electronics Centres al

MAILORDERS po. Box 747, Crows Nest, N.S.W. 2065. Post and packing extra. Dealers across Australia.
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CB SCENE
QUESTIONS AND ANSWERS: EMERGENCIES, 
ANTENNAS, POWER SUPPLIES, etc

Q: I often become involved in search 
operations in my own state (Qld) where 
a great many recreational hikers 
become lost in broken country. It 
would save trouble and lives if they 
could own or hire a beacon transmitter, 
with as much power output as possible, 
which would automatically transmit a 
tone for approximately five seconds in 
every 30 or so. Perhaps it would be 
possible to devise a plug-in unit which 
would enable a standard CB transceiver 
to fill the role.

A: Superficially, it sounds like a good 
idea but, in practice, any such unit 
would probably have to be a light, 
hand-held portable device, with whip 
aerial, and with no more power output 
than is available from the usual hand­
held CB transceiver. In broken country, 
the range of these can be very limited 
and, while a beacon may simplify the 
searcher's problems within the last mile 
or so, the idea of maintaining sur­
veillance over a large area would be 
dubious. But, then again, matters might 
be improved if the hikers also carried .a 
long wire to throw over a dry tree.

Q: If the beacon idea is practicable, 
what would be the chances fora cheap, 
direction-finding portable receiver to 
help spot them?

A: We imagine that it would be possi­
ble to fit a simple bidirectional loop to 
a sensitive switched channel CB 
receiver, or to a preamplifier ahead of 
such a receiver to give some indication 
of direction. Whether it would pick up 
a "beacon" signal would depend partly 
on the strength of that signal and partly 
on the channel being clear of other 
carriers, particularly during periods of 
anomalous propagation. The long and 
short of it seems to be that there may 
be occasions when CB type gear could 
help hikers, either not to get lost, or to 
be found if they do. But we doubt very 
much whether it could be relied upon.

Q: I have installed a commercial 5/8- 
wave base loaded antenna at my base 
station and have noticed a gradual

deterioration in the SWR. What would 
cause this?

A: We have heard this sort of thing 
blamed on to water seeping into the 
coaxial cable but it doesn't fit your 
description of a "gradual 
deterioration". If cable can get wet, it 
should also dry out again in the warm 
sun and return to normal. Even so, the 
wise CBer will wrap all connections 
with adhesive tape to make them as 
watertight as possible. To check your 
cable, however, connect a 50-ohm load 
to the far end in place of the antenna; 
you can make one or buy one for a few 
dollars. If the SWR returns to normal, 
you can stop blaming your cable.

Another possibility is corrosion in the 
plug and socket (especially if they are 
not wrapped) or corrosion to do with 
the antenna itself. All you can do is to 
dismantle it as far as possible and 
check.

But while doing this, check 
something else; it can apparently

happen all too easily: These antennas 
are made up of tubes which slip inside 
one another and are held in position 
with a couple of self-tapping screws. 
With constant exposure and vibration, 
the screws can rust and shear, or else 
drop out altogether. This allows the 
section gradually to telescope, so that 
the antenna gets progressively shorter 
— the symptom you describe. Check, 
re-drill and replace the screws as 
necessary. We also suggest splitting the 
top centimetre or so of the main tubes 
with a hacksaw cut and tightly com­
pressing with a screw type automotive 
nose clamp. If you're worried about 
rusting, paint over the screw heads and 
clamps with clear lacquer.

Q: An instruction sheet from a CB 
antenna manufacturer makes a special 
point that the antenna coax should be 
3.65 metres (12ft) long, or a multiple of 
that length. An amateur friend main­
tains that if the antenna was really 50 
ohms, as it is supposed to be, the cable

Dual Frequency CB Whip from Scalar
Designated as type CB420, a new 

dual frequency whip has been an­
nounced by Scalar Industries Pty Ltd, 
intended to provide simultaneous 
coverage of the UHF 470MHz band and 
the 27MHz band. It should be ideal for 
those who may wish to add a UHF facili­
ty to a vehicle already fitted out for 
27MHz operation.

All that is necessary is to replace the 
existing HF antenna with a Scalar 
CB420 and to insert a Scalar DX50 
Signal Combiner. With this arrange­
ment, the transceivers may be used 
separately or simultaneously, on either 
receive or transmit without interraction.

In fact, with the addition of a Scalar 
26MHz/FM/AM splitter, as indicated, 
the same antenna can be made to 
serve an AM/FM car radio as well.

The DX50 CB Signal Combiner has a 
rated insertion loss of 0.6dB at 
477MHz, and 0.3dB at 27MHz, with

CB420 ANTENNA

45dB of isolation between the two 
paths. VSWR is 1.2:1 for both bands 
and the power rating is 25W.

Details from: Scalar Industries Pty 
Ltd, 18 Shelley Ave, Kilsyth, Vic 3137. 
Teleohone (03) 725 9677.
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// / From the large range of
fg// Yaesu Measuring Equipment comes the
Yts,u YC-500 series Frequency Counters

• 500MHz 
Frequency Counter
The YC500 series is designed for the 
discriminating Amateur-Experimenter who 
desires accuracy at an affordable price. The 
YC-500E can provide 0.02 ppm (± 1 count) 
(YC-500S 1 ppm & YC-500J 10 ppm) accuracy 
(using a dual range 6 digit readout) up to 500 
Mhz, with readout in kHz or MHz, selectable with 
a front panel switch.
Compact and extremely flexible in application, 
the unit is complete with easy to read display. 
The unit will function on 234V AC 50Hz for bench 
use, or on 12V DC. Double sided glass epoxy 
circuit design assures stable and reliable 
operation for many years to come. A "must ” item 
for 144, 450 MHz operators!

TECHNICAL DATA
Frequency Range:

Input 1 —10 Hz to 50 MHz;
Input 2 — 50 MHz to 500 MHz.

Accuracy:
YC-500-E model —0.02 PPM;
YC-500-S model — 1 PPM;
YC-500-J model — 10 PPM

Display Digit: 6 digits.
Display Time:
0.1 or 2 seconds.
Counting Time: 0 001 or 1 second
Input Voltage:

Input 1 — 25 mV to 20 V RMS;
Input 2 — 100 mV to 2 V RMS.

Input Impedance:
Input 1 — HIGH 1 Meg, LOW 50 ohms
Input 2 — 50 ohms.

Input Capacitance:
Input 1 —Less than 20 PF;
Input 2 — Less than 20 PF.

Operating Temperature: 0 to 40°C.
Power Requirement:

AC — 100/110/117/200/220/234 V;
AC, 50/60 Hz;
DC —12 to 14.5 volts.

Size: 220(W) x 80(H) x 235(D) m/m.
Weight: Approx. 3.2 kg.

mo««» HAND KEYS
from BAIL ELECTRONIC SERVICES

Model HK-808. Heavy duty commercial hand key with full ball 
race pivots, heavy marble base and dust cover. The ultimate 
hand key. Price $78.00
Model HK-710. Heavy Duty De Luxe Hand Key, fully 
adjustable, ball bearing shaft, plastic protective cover. 
Mounted on heavy non-skid poly marble base. Base 
dimensions 168mm x 103mm. Price $45.00
Model HK-707. Economy hand key in all black ABS resin, 
metal parts protected by moulded ABS resin cover. $19.50 
Model HK-708. Similar to HK-707 but without cover and with 
smart chromium plated keying mechanism and flat American 
style knob. Price $16.00

Prices incl. ST/Freight and Ins. extra/Prices and specifications 
subject to change.

Model TC-701. Morse practice oscillator with built in 
key and speaker. Including battery and earphone. 
Copy of morse code on case. Two can be wired 
together to form a practice communication set Price 
$19.50
Model MK-701. Manipulator (side swiper) for an 
electronic keyer. Accurate and restful keying 
operation are assured owing to a heavy metal plate 
and a frictional rubber belt beneath the periphery of 
the main base. $45.00
Model BK-100. Semi-automatic (bug) key, with 
standard adjustments, wide speed range,’protective 
plastic cover, on heavy non-skid base, beautifully 
finished. Base dimensions 175mm x 75 mm Price 
$49.00

MK-701HK-707 HK-708 TC-701

ELECTRONIC 
SERVICES
FRED BAIL VK3YS 
JIM BAIL VK3ABA

60 Shannon St, Box Hill North, Vic., 3129. 
Ph. (03) 89 2213

Yaesu Agents In Australia since 1963

Radio amateur equipment from B.E.S. also sold by —
JAS777Ö- 57

W.A. Radio Communication Services, H R. PRIDE, 26 Lockhart St
Como, 6152 Ph. 450 4379

1 WILLIS TRADING CO , 429 Murray Street, Perth 6000 Ph 21 7609
S.A FARMERS RADIO PTY. LTD., 20 Stanley St., Plympton 5038 Ph. 293 2155
TAS. G. T. ELECTRONICS, 131 Westbury Rd., South Launceston 7200 Ph. 44 4773

PRINS RADIO, 123 Argyle Street, Hobart 7000 Ph. 34 6912
N.S.W. Aviation Tooling, STEPHEN KUHL. 104 Robey St., Mascot 2020 

Amateur & Novice Comm, Supplies, W E, BRODIE, 23 Dalray Street,
Ph. 667 1650

Seven Hills 2147 Ph. 624 2691
DIGITRONICS. 186 Parry St., Newcastle West 2302 Ph 69 2040

QLD.
RIVERCOM, Sid Ward, 9 Copland St., Wagga Wagga 2650 Ph. 21 2125
H. C BARLOW, 92 Charles St., Aitkenvale, Townsville 4814 Ph. 79 8179
MITCHELL RADIO CO , 59 Albion Rd , Albion 4010 Ph. 57 6830

ACT. OUICKTRONIC, Jim Bland, Shop 11. Altree Crt., Phillip 2606 Ph. 81 2824
82 2864
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[B SCENE
Problems for CREST at Mackay

feeding it could be of any length. Who 
is right?

A: Your amateur friend is certainly not 
wrong but it is necessary to remember 
that amateurs are able to "follow the 
book" fairly closely. Their antennas are 
mostly in fixed situations, with specific 
dimensions and predictable resonance 
and impedance characteristics.

On the other hand, the average 
27MHz mobile whip is a massive com­
promise. It is less than a quarter­
wavelength overall, and is artificially 
elongated by helical winding. It 
operates against a vehicle body, as a 
kind of ground plane, but the vehicle 
body varies in shape and size and is 
almost always inadequate.

By largely empirical means, the CB 
antenna manufacturer juggles the pitch 
and length of the helix in the hope that, 
when it is mounted in an "average" 
manner on an "average" vehicle and 
trimmed from the top, that it will ul­
timately achieve resonance and an 
effective 50 ohms impedance at the fix­
ed feedpoint.

This desirable condition is assumed 
to be achieved when a satisfactory 
reading is obtained on an SWR meter 
inserted (usually) between the 
transmitter and the cable. No access is 
available to the tuned output circuit of 
the transmitter feeding the cable.

The enforced compromises and ap­
proximations are in sharp contrast to 
the usual amateur text-book installa­
tion but CB mobiles still seem to work, 
even if in sometimes indifferent 
fashion.

A cable 3.65m long represents an 
electrical half-wave at the operating 
frequency (27MHz) and will exhibit the 
usual property of a half-wavelength of 
cable: it will present, at the transmitter 
end, the exact impedance which it sees 
at the load end, irrespective of the 
nature of the load — matched or un­
matched.

Presumably the manufacturer 
believes that this condition will offer 
the least ambiguity when the CBer has 
to go through the exercise of snipping 
the top of the antenna, guided only by 
the usual SWR meter.

Whether or not this is a valid point of 
view would be open to some debate 
but one thing seems certain: if and 
when the CBer managed to get the 
antenna resonant and to 50 ohms im­
pedance, he should be able to sub­
stitute any likely length of 50-ohm 
cable for the original piece and never 
see the difference!

If you or your amateur friend want to 
take the matter any further, we can, 
only suggest that you get in touch with 
the manufacturer and ask the reason.

Dear Sir,
Having been an avid reader of EA 

from far back as the "Radio & Hob­
bies" era, I was literally shocked and 
dismayed at the news in your 
Editorial Viewpoint in June.

I have been the Mackay Op­
erations Director for CREST since 
November 1977 and, before that, 
monitored 27.065 for a couple of 
months. We have coped with some 
notable long-distance emergency 
calls and get a great deal of satisfac­
tion from assisting the community.

Over the past couple of months, 
however, a few irresponsible CBers 
have been frustrating our efforts. 
Recently, for example, they jammed 
27.065 continuously for three hours,

Q: How rigid are the maximum current 
ratings of CB power supplies? Could 
they be damaged by drawing more 
current than they are rated to deliver? 
Is there any easy way of modifying a 
supply to up its rating?

A: Let's take the last question first: In 
the highly competitive CB market, it is 
fairly safe to assume that CB power 
supplies will contain components 
which are no larger (and therefore no 
more expensive) than necessary to 
meet the rating. Or you can look at it 
another way:

If it were possible to increase the 
maximum current rating of a supply by 
simple means, you can rest assured that 
the manufacturer himself would have 
taken the necessary steps in order to 
gain a marketing advantage.

For all practical purposes, the answer 
to the last part of your question is 
therefore "no".

Nor can we make very encouraging 
noises about deliberately overloading 
supplies.

In the valve era, power supplies 
employed relatively simple circuitry. 
The regulation wasn't very good and 
voltage came down as the current load 
increased. But one could take liberties 
with them, provided one made sure 
that the components didn't overheat — 
and that was a relatively gradual 
process.

However, modern low voltage power 
supplies employ more elaborate cir­
cuitry to ensure adequate voltage 
regulation, and to secure a suitably low 
ripple content without having to use 
filter chokes and prohibitively large 
filter capacitors. To safeguard this extra 
circuitry, the supplies usually include 
some kind of protection against 
overload, ranging from critically 
proportioned fuses to automatic 
overload protection; the latter reduces 
the output voltage in the event of any 
attempt to draw excessive current.

If you deliberately overload such a 
supply, the first thing you may notice 

with "accessories" that even in­
terfered with local TV reception.

I wonder whether responsible 
magazines like yours can help get 
the message across that CREST and 
affiliated voluntary groups of 
monitors are not trying to assert 
ownership to 27.065 for their own 
ends. They are merely trying to 
maintain a listening watch FREE for 
CBers who may need assistance.

Unless attitudes improve, I can 
readily accept that the last paragraph 
in your Editorial Viewpoint could 
well become a reality.

MALCOLM K. LOWE, 
Director, CREST, 

Mackay Division, Qld.

NEW COAXIAL 
CB DIPOLE 
FROM TANDY 
ELECTRONICS

A new Archer Coaxial 
dipole antenna released by 
Tandy Electronics should 
appeal to those CB operators 
who might find it impractical 
to instai the usual 5/8- 
wavelength antenna at their 
base station. Known as the 
Archer “Crossbow" (Cat. No. 
21-965), the new antenna 
does not need ground-plane 
radials and is not critical in 
terms of mounting situation. 
It is of 2-section construction 
with a white fibreglass body. 
Height is approximately 5.6m 
and the weight 3.7kg. Natural 
resonance is 27.1MHz and 
nominal impedance 50 
ohms, making the antenna 
suitable for use with RG-58- 
U or RG8-U or other 50-ohm 
coaxial cable. Price, com­
plete with mounting 
hardware, is $69.95. For 
details: any Tandy Elec­
tronics store or direct to Tan­
dy International Electronics 
Pty Ltd, 280 Victoria Rd, 
Rydalmere, NSW 2116.

will be a reduction in the output 
voltage with a sharp increase in the rip­
ple content — perhaps evident as a 
num on your carrier. Beyond that, a 
fuse may blow. If you replace the fuse 
with a heavier one and persist with the 
overload, you can expect trouble from 
the filter or regulation circuitry — and 
that won't happen slowly.

One other point is worth keeping in 
mind: budget priced CB power 
supplies may be rated with intermittent
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UHF/C8 Antennas 
Citizens Band radio

CB410
High Performance 

mobile whip.
Requires no 
tuning.
Overall height 21".

CB470
6dB gain co linear base antenna.
Enclosed in fibreglass radome.
Length 8'.

CB421
High Performance Dual Channel 
477 and 27 MHz mobile co linear. 

Use with DX50 signal combiner 

overall height 42".

Q SCALAR 
Q OX-BO Q 
477MHz /5k 27MHz

TRANCEIVER KSf TRANCEIVER
ANTENNA

CB SIGNAL COMBINER

DX50 Signal Combiner
For simultaneous reception 

and transmission on both 
27 MHz and 477 MHz.

Scalars UHF Mobile mount 
for correct termination of 
Co-Ax at UHF frequencies 
Pat. Pending No. 20506/76

Model OB

TRADE 

ENQUIRIES 

WELCOME

SCALAR INDUSTRIES PTY LTD
VIC. 20 Shelley Avenue, Kilsyth, 3137. Tel: 725-9677. Cables: WELKIN. Telex: AA34341 
N.S.W. 20 The Strand, Penshurst, 2222. Telephone: 570-1392. Telex: AA27067

QLO. Scalar (Qld.) P/L., 969 Ann St., Fortitude Valley, 4006. Tel: 52-2594. Telex: AA43007 

DESIGNED AND MANUFACTURED IN AUSTRALIA.

What other Frequency Counter counts 
up to 750MHz. runs off 240V AC or 
12V DC and costs less than $460?

Ideal for HF and UHFCB

Get 7 digit direct readout 
with high visibility y2" LED s 
50 ohm and 1 Mohm 
protected inputs.
Switchable 1 MHz low pass 
filter on the input. High 
stability internal time base, 
self check function and 
many more cost saving 
features.

The DFM 600 from Scientific 
Electronics is easy to use and 
easy to read — its low cost, 
coupled with high performance 
and versatility make it the ideal 
frequency counter for appli­
cations rangeing from production 
line testing, calibration, education, 
frequency monitoring to telecom­
munications and 2 way radio and 
video servicing.

The DFM 600 offers 240V or 12V 
DC operation. Counts up 750MHz. 
50 ohm and 1 Mohm protected 
inputs. High stability internal time 
base. 7 digit Direct Readout with 
Zero blanking. Switchable 1 MHz 
Low pass filter on input. Self 
check function. 25 mV Sensitivity 
(high z input only) External 
oscillator input. Ratio measure­
ment capability. Attenuators on 
input x1 x10x100. Display update 
(gate) indicator. Overrange indicator.

Also available is the DFM 100, this 
is priced even lower than the 600 
but still enjoys many of its excellent 
features — including 240V or 12V 
DC operation.

Designed and manufactured in 
Australia. Guaranteed for 18 months.

Scientific Electronics yat/ 
42 Barry Street, Bayswater, 
Victoria, 3153. Telephone: 7293688 

Contact these distributors for pricing, 
quantity discount and data —

Victoria, Electro Technics, 699 2716 
N.S.W. Electronic Developments, 
4382500. S.A. Graphic Electronic 
Industries, 426655. Qld. Fred Hoe 
and Sons, 2774311.
W.A. W.J. Moncrieff Pty. Ltd. 
325 5722.
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(B SCENE
use in mind — on the assumption that 
the average operator will talk a bit and 
listen a bit. Such supplies might be hard 
put to cope with continuous operation 
at full rated current, let alone trying to 
run them above rating!

In short, our general answer to the 
question must be: treat the maximum 
current rating seriously and stay within 
it.

Q: I came across a statement in the 
sales blurb for a power supply to the 
effect that electronic overload protec­
tion is not suitable for use with CB 
transceivers; that fuse protection is 
better. Why would this be so?

A: With electronic control, any in­
crease in output current above a cer­
tain designed maximum feeds a signal 
to a control transistor, which triggers 
other transistors to effectively open the 
DC output circuit. The system can be 
very fast acting, thereby affording a 
maximum degree of protection both to 
the supply and to the equipment draw­
ing the excessive current.

However, in being set up to respond 
rapidly to an overload signal, the con­
trolling transistor may conceivably res­
pond to a stray transient from 
somewhere or to a burst of RF energy, 
and mistakenly switch off the supply.

NEXT MONTH:
We plan to present a special article 
on the Trial and Novice Ex­
aminations — the logical stepping 
stones for CBers into the world of 
amateur radio.

A fuse is not affected in the same way 
and, of course, a fuse system is a lot 
cheaper. But, equally, fuses are not as 
precise; they require a larger overload 
and take longer to "blow". Alternative­
ly, if their rating is reduced too close to 
the working current, they fatigue and 
blow spontaneously without significant 
overload.

There is also the matter of the 
transceiver itself. If a transceiver 
produces current transients by virtue of 
its design, or the way it is being used, it 
may have an undue tendency to trigger 
electronic protection. Or, again, the 
transceiver or the antenna feed system 
may inject more than a little RF energy 
into the power supply.

Frankly, we are inclined to think that 
this belongs more to the realm of what 
might happen than what does happen. 
Our own experience has been that the 
average transceiver, used with an 
average antenna system, and powered 
by an average commercial CB power 
supply works fine — irrespective of the 
protection system involved!

CB 
Equipment 
from 
Dick Smith 
Electronics

Heavily plated and 
fitted to a grey 
enamel base, this CB 
base station mic is 
styled like the famous 
old D-104. With a 
push to talk lever, it 
sells for $39.50.

The Alconic portable 
receiver offers nor­
mal AM and FM 
reception plus 
coverage of US CB 
channels 1 to 40. It
sells for $29.50. (Cat. 
D2842).

Hifi interests oppose RFI legislation
No less than three bills are currently in the US legislative pipeline, which 

would empower the Federal Communications Commission to specify minimum 
standards which would have to be met by all audio circuitry in respect to the rejec­
tion of potential radio frequency interference.

Backed strongly by Senator Barry Goldwater, himself an amateur radio 
enthusiast, the move follow a steep rise in complaints about interference from CB 
and other transmitters. In many cases, the problem is not with the transmitters at 
all, but with the audio equipment which is wide open to RF penetration.

In response, an alert has been circulated by the IHF (Institute of High Fidelity) 
objecting to their possible summary treatment by the nation's legislators. While 
they acknowledge that there is a problem and that the legislators might mean well, 
they claim that they are not the appropriate body to devise technical standards.

IHF Technical Director, Leonard Feldman, objects that "cures" which might 
be imposed by legislation may not always be the most effective ones open to 
engineers and that, further, they may adversely affect the performance of high 
quality equipment within its pass band.
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The "Bumblebee" AM CB transceiver is ideal for the
operator who could be confused by non-essential 
knobs. Yet it uses modern circuitry, approved by the 
P&T Dept, offers excellent receiver performance and a 
full 5W power onall 18 channels. New price is $79.50

At left, the "Wasp" AM 
CB transceiver has a 
LED channel readout in 
Heu of the more 
traditional calibrated 
knob, automatic noise 
blanking and limiting, 
and a fine tune control. 
The "Wasp” has full 
P&T approval, ex­
cellent performance. 
Special new price 
$99.50.
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Forthcoming contests, novice syllabus, and RTTY news

Amateur radio abounds in contests and various types of operating 
awards. This month we discuss some of those sponsored by the 
W.I.A. and various district clubs.

The unique Remembrance Day 
Contest, sponsored annually by the 
Wireless Institute of Australia, will be 
held over the weekend 12th-13th 
August, 1978.

This contest is to perpetuate the 
memory of those Australian amateurs 
who paid the supreme sacrifice during 
World War II.

There is no outright individual 
winner in this contest but certificates 
are awarded to top scorers in each state 
division/call area for each section of 
the contest.

A perpetual trophy is inscribed with 
the name of the division whose 
members collectively, and in accor­
dance with a formula, gain the highest 
number of points.

All amateurs, whether WIA members 
or not, may take part in the contest.

An appropriate address recorded by 
a prominent public figure will open the 
contest at 0800GMT Saturday evening. 
The contest will conclude at 0800GMT 
Sunday evening.

Rules and point scoring table were 
not received in time for inclusion in 
these notes. However, it is not likely 
that any major changes have been 
made to last year's rules. Help your 
local WIA division to have a chance to 
win the contest by sending in your con­
test log.

The VK/ZL/Oceania contest is jointly 
organised by the WIA and NZART and 
will be held early in October. A new 
section for RTTY operators is included 
this year for the first time. Rules are 
given in these notes.

Looking for awards? See details in 
club notes.

WIA NEWS
A Morse code and theory examina­

tion syllabus and study guide, for the 
novice licence, is now available from 
the WIA. This has been produced and 
published by the WIA and has been ap­

proved by the P&T Dept. It costs 65c 
and is available from the WIA, PO Box 
150, Toorak, Victoria 3142.

A number of novice licensing 
questions have been discussed by the 
P&T Department-WIA joint committee. 
The vexed question of novice ex­
aminations away from capital cities was 
discussed and a press release from the 
department was promised. A request 
that the top limit for the novice section 
of the 80-metre band be 3625kHz has 
been made.

The Department has categorically 
stated that RTTY and SSTV modes were 
not authorised for novice licensees. 
The promise of reduced licence fees for 
pensioners is still under examination.

IARU NEWS: The president of the 
International Amateur Radio Union, 
Noel Eaton, VE3CJ advises that the 
WARC 79 advisory committee seems to 
have completed the preparatory plan­
ning phase and that it will be the basis 
of the actual team to represent the 
IARU at WARC 79.

The IARU group has produced a 
leaflet entitled "The Case for Amateur 
Radio" designed to assist amateur 
societies of developing countries in 
educating their national ad­
ministrations on the need for the 
amateur radio service.

Arrangements have been completed 
between DARC (West German 
Amateur Radio Society) and the Radio 
Society of Sri Lanka whereby a number 
of DARC members had volunteered to 
participate in an amateur radio training 
course to be held in Colombo during 
October 1978. DARC volunteers will fly 
to Colombo and 50 per cent of the 
project expenses will be met by Region 
I, with further contributions from IARU 
Region III. The WIA executive decided 
that this was a most worthy cause, and 
donated $250.

RTTY NEWS
From a gathering of five RTTY 

enthusiasts twelve months ago, the 
NSW RTTY group has grown to over 250 
members, including interstate 
operators. The upsurge in this mode 
has resulted from machines becoming 
available through disposal sources, the 
increasing number of RTTY operators 
in other countries, and the regular Sun­
day morning news broadcasts from 
VK2TTY at 10.30 am on 14.90MHz and 
7.45MHz. Other reasons include the 
kits available through the group, and 
the work done by a lot of people in 
helping others.

During the year approval was given 
for the group to organise an RTTY sec­
tion in the VK/ZL/Oceania DX contest.

The rules are as follows:
Date: 7th-8th October, 1978 (same 

weekend as the phone section of the 
contest).

Time: 1000GMT Saturday to 
1000GMT Sunday.

Bands: All amateur bands 3.5MHz to 
28MHz.

Classes: Three classes, (a) Single 
operator; (b) Multi-operator; (c) SWL 
operators. Logs of multi-operator 
stations must be signed by all operators, 
together with a list of their call signs. 
Logs of SWLs must contain both 
number sent and number received by 
the station logged. Incomplete loggings 
are not eligible for scoring.

Number exchange: Serial number 
will consist of (a) RST; (b) zone 
number and (c) time in GMT.

Scoring: As per the CARTG zone 
chart, multiplied by the number of con­
tinents worked (maximum 6). World 
stations add 100 points for each VK/ZL 
worked after the above calculations. A 
station may be worked only once on 
each band, but may be worked on 
another band for further multipliers.

Countries: Country count as per 
ARRL list of countries, except that each 
VK/ZL, JA and W/K districts count as 
separate countries. Contacts with one's 
own country count as zero points for 
multipliers.

Logs: Logs must show in this order:
Date, time (GMT), call sign of station
worked, serial number received, serial
number sent and points claimed.

Closing date: Logs must be received

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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by 1st January, 1979. The address for the 
RTTY section is: S. E. Molen, 13 Pendle 
Way, Pendle Hill, NSW 2145, Australia.

Summary sheet: Summary sheet must 
show call sign of station, name of 
operator and address, bands used (a 
separate log is required for each band), 
the points claimed for each band, 
number of VK/ZL stations worked, total 
points claimed and signature/s. Multi­
operator station logs must contain the 
signature and call sign of each 
operator.

Awards: Certificateswill be issued for 
1st, 2nd and 3rd places on world basis 
and 1st, 2nd and 3rd place on a country 
basis.

The judges' decision regarding 
placings in the contest will be final and 
no correspondence will be entered 
into regarding that decision.

The logs become the property of the 
contest committee on completion of 
checking.

Space does not permit reproduction 
of the CARTG zone scoring chart. 
Copies may be obtained from the 
Secretary, RTTY Group, Wireless 
Institute Centre, 14 Atchison Street, 
Crows Nest, NSW 2065.

Definition of single operator and 
multi-operator entries, as applied to in­
ternational RTTY contests, are:

1 . A single operator station is one 
where operation for the entire period 
of the contest is by the same person 
without any assistance whatever from 
any other person in technical matters, 
log keeping, check logging or any 
other contest function.

If this person uses a club or group 
station he, or she, should make the en­
try under his or her call sign and not 
use the call sign of the club or group. 
g2. A multi-operator station is one 
where a number of operators take turns 
in operating during the period of the 
contest and where assistance may be 
provided by others in log keeping, 
check logging and other contest func­
tions.

In no circumstances should it be 
possible to use the station on more 
than one band at any one time. All 
operators concerned with the station 
must sign the contest entry with both 
name and call sign. It is not permitted 
for any of the named operators to 
operate from any other station during 
the contest neither is it permitted for 
the multi-operator station to engage in 
contacts with any of the named 
operators during the period of the con­
test.

Coming RTTY contests are: August — 
Scandinavian SARTG world-wide RTTY 
contest; October — Canadian CARTG 
and VK/ZL RTTY contest; November — 
German WAEDC RTTY contest; 
December — Italian Volta contest.

RADIO CLUB NEWS
RADIO CLUB DIRECTORY: Club 

secretaries are reminded that the 1978 
radio club directory is now being com­
piled for publication in December, 
1978.

Some clubs have already forwarded 
details. Use the same format as last year. 
Don't let your club miss this opportuni­
ty to make its existence known.

Send details now.
AUSTRALIAN LADIES AMATEUR 

RADIO ASSOCIATION: By a majority 
decision of almost five to one, 
members at a meeting on the 10th June, 
1978 adopted the change in name of 
their association. Previously it was the 
LARA.

Details of ALARA may be obtained 
from the publicity officer, Heather 
Mitchell, VK3NFY, 3 Summerhill Road, 
East Brighton, Vic 3187. At the time of 
writing Heather had passed the AOCP 
and was awaiting her full call sign.

ORANGE & DISTRICT AMATEUR 
RADIO SOCIETY: Members of the 
society are setting out to take a very ac­
tive part in the WIA at both state and 
federal levels.

WICEN activities continue to be a 
major interest. Exercises conducted in 
conjunction with local organisations 
are gaining appreciation and praise 
from those bodies. One such case was 
at a State Emergency Service con­
ference held at Bathurst, with an im­
pressive demonstration of amateur VHF 
communication using RTTY. Several of 
the delegates were surprised at the 
resources available through the 
amateur service.

For the next three years WIA federal 
contests will be the responsibility of 
society member Wally Watkins, 
VK2ZNW/NCU as federal contest 
manager.

On the 20th May, 1978, a meeting of 
amateurs in the western area of NSW 
was held at the Hillview property of 
Bruce Thomas, VK2FD. Thirty-one 
amateurs were present including 
members of the NSW division's council. 
Many aspects of Institute affairs were

electronic imports

GET THE BEST FOR LESS
FROM GFS

f HF WADLEY LOOP COMMUNICATION RECEIVER

STANDARD

C 6500

A state of the art communication receiver covering 
the range 0.5-30MHz using a Wadley Loop for rock 
solid stability. Unlike some other receivers that use 
only one filter in the IF and exhibit poor selectivity, 
The C-6500 has two filters, giving good selectivity 
on SSB and AM. For more details write to us for a 
brochure. Only $299

********* * * *
EMOTATOR ROTATORS
Model 103LBX Medium Duty
Model 502CXX Heavy Duty
Model 1102MXX Extra Heavy Duty 
1211 Mast Clamp for 103LBX 
1213 Mast Clamp for502CXX 
1215 Mast Clamp for 1102MXX

S145 
$218
S317
S 17
$ 27
S 42

CO AXIAL CABLE
RG-58/U 
5D-FB 
PL-259 
SO 239

5.6dB/100 ft. 100MHz$0.45/m
2dB/100 ft. 100MHz $1.20/m

ACCESSORIES FROM GFS
SWR 200 Osker Block
SWR'POWER meter S69
UTR 24 24 Hour World Clock S31
HEAVY DUTY HELICAL WHIPS,
80-10 mx. - $29
BL-1A 5KWPEP 1.8 - 40 MHz,
1:1 Toroidal Balun. $15.99

A-248D 80/40/20 metre Trapped
Dipole Antenna 18 m long. $36

20 Foot To wir Self Supporting 
$75
MC 801 Katsumi mic compressor 

$45.
Connectors 
Sockets

$1.10 ea.
$1.10 ea.

90 DAY LIMITED WARRANTYAPPLIES TO ALL EQUIPMENT BUT DOES NOTCOVER FINAL TUBES OR SEMI-CONDUCTORS.
ALL OUR EQUIPMENT IS PRE-SALES CHECKED.WHERE AC MAINS OPERATED ARE WIRED WITH 3-CORE CABLES AND PLUGS-

G.F.S. ELECTRONIC IMPORTS 15 McKEON ROAD, MITCHAM, 3132. (03) 873 3939

discussed.
For further information on the

ODARS join the central west net on
3.572MHz each Tuesday at 8.00 pm.

CASINO AMATEUR RADIO CLUB: 
Formed in March, 1977, the club 
membership now stands at 20 and, until 
permanent club rooms can be ob­
tained, operates from the treasurer's 
home at 69 West Street, Casino, NSW.

The club call sign is VK2AKB and 
meetings are held on the first Thursday 
of each month with practical and 
demonstration nights on the third 
Thursday of each month.

New members are always welcome, 
especially those wishing to enter 
amateur radio.

Membership enquiries may be made 
to R. I. Ashdown, 69 West Street, Casino 
2470. Telephone (066) 62 3047. Or from 
the secretary, James Bates, VK2NRT, PO 
Box 404, Casino, NSW 2470.

ILLAWARRA AMATEUR RADIO 
SOCIETY: Members participated in a 
maritime mobile exercise to assist the 
local State Emergency Service during 
the annual fun afloat event, in which 
rafts were sailed across Lake iHawarra. 
The exercise was enjoyable and 
successful despite difficult conditions 
due to a public address system 
alongside the base station.

Detailed estimates have been made 
of the weight and best method of dis­
mantling and moving the moonbounce 
dish antenna from Dapto to a new loca­
tion where the possibility of vandalism 
will be considerably reduced.

Meetings are held on the second 
Monday of each month at 7.30 pm, at 
the Wollongong Town Hall meeting 
room.

WAGGA AMATEUR RADIO CLUB: 
Members are making every effort to 
ensure that the 1978 South West 
Convention is an outstanding success.

WHY PAY MORE FOR YAESU AND KENWOOD 

FT-101E 
FT-901DM 
FT-7 
FT-301S 
FT 301 
FT-301D
FP-301
FL2100B 
YO-301 
YO-100
YP 150 
FRG-7000 
TS-520S

160-10M 260W TCVR 
160-10M 200WTCVR 
80 10M 25W TCVR 
80-10M25W TCVR 
160-10M 200W TCVR 
Digital 200WTCVR 
20 Amp 301 Series PS 
80-10m Linear Amp 
301 Series Monitorscope 
101 Series Monitorscope 
Dummy Load/Wattmeter 
Digital Comm Rx 
120-10m 200W TCVR

S 859 
$1485
$ 548 GREG WHITER
S 719 
S 949 
$1149
S 1S9
S 554 
S 375 
S 263
S 99 
S 685 
$ 719

* * * * * * KB-105 80 10 METRE TRAPPED 
VERTICAL ANTENNA
The KB-105 is supplied complete 
with guy ropes and radial traps, 
which are optional extras with 
many other brands.
KB-105 80-10MX $124

VK3CA

GFS - EXPERT SERVICE
MANY YEARS OF EXPERIENCE IN THE 
AMATEUR RADIO AND COMMUNICATIONS 
SERVICE INDUSTRY PROVIDES US WITH 
THE BACKGROUND AND KNOWHOW TO 
OFFER YOU THE BEST IN SERVICING AND 
OUR $9.50 PER HOUR SERVICE RATES ARE 
VERY HARD TO BEAT SO WHY PAY MORE?
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Lafayette))
VHF/UHF Scanning Type 
Radio Broadcast Receiver

Bearcat d I J

The BEARCAT 210 is an advanced 
scanning receiver with digital fre­
quency readout and push-button 
programming — no crystals re­
quired.

• 10 Channels within range 146-174 
MHz, 416-512 MHz.

• Decimal frequency display.
• Push-Button Keyboard for eaay 

frequency selection.
• Automatic track-tuning for op­

timum performance on all 
channels.

• Channel Lock-Out and Delay 
facilities.

• Automatic Search facility. Will elec­
tronically tune between selected 
frequencies, lock-on and display 
frequency of received signals.

An advanced technology receiver 
providing manual or scanning type 
operation on up to 10 channels without 
the need for extra crystals. Ideal for 
professional, commercial or amateur 
use, or for Government agencies.
Easy to use. Select the 10 frequencies 
you wish to scan and punch them in on 
the keyboard. The decimal display 
shows each frequency selected. To 
change frequencies, just enter the new 
ones.
Automatic search lets you scan any 
given range of frequencies within a 
band. When the receiver locks-on to an 
active channel the decimal display 
shows the frequency. Automatic track­
tuning ensures circuits are always 
peaked for any broadcast.

SPECIFICATIONS
Frequency coverage: VHF — 146-174 MHz, 
UHF — 416-512 MHz. Sensitivity: VHF — 
0.6uV for 12 db SINAD, UHF — slightly less.
Selectivity: Better than -60 db @ + or — 25 
KHz. Scan Rate: 20 channels per second. 
Antenna: Telescopic (Supplied). Provision 
for external antenna. Audio Output: 2 Watts.

Lafayette))
the Communicators 

LAFAYETTE ELECTRONICS 
Div. of E.T.D Electonics Pty. Ltd 
94 St. Kilda Road. St. Kilda, 
Vic., 3182. Tel. 534 6036

They are arranging a program to cater 
for the whole family. The dates are 
Saturday, 30th September and Sunday, 
1st October, 1978. Full details will be in 
next month's notes. However, although 
the complete accommodation of a 
large motel has been reserved, it will be 
wise to advise the secretary WARC, PO 
Box 71, Kooringal (Wagga) 2650 as soon 
as possible.

Six students of the WARC novice 
licence course passed the May, 1978 
P&T Department examination and six 
others gained passes in one or two sub­
jects. The interesting point was that the 
students had completed only half the 
course, which was in preparation for 
the November, 1978 examination.

The WARC welcomes new members 
at their meetings on the last Friday of 
each month at the Wagga Rescue Club 
rooms.

EASTERN & MOUNTAIN DISTRICT 
RADIO CLUB: To qualify for the 
Southern Cross Award, sponsored by 
the club, Australian amateurs and 
SWLs have to gain 15 points. New 
Zealand amateurs and SWLs 10 points. 
All other amateurs and SWLs 5 points. 
A point is awarded for each club 
member worked — or heard, in the 
case of SWLs. The club station call signs

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD. CLAYTON, VICTORIA, 546 5076 

(ALL MAIL TO — PO BOX 42 SPRINGVALE VIC 31711

With more than 36 years experience BRIGHT STAR can supply 
your Crystal needs.

ALSO AVAILABLE

HOSE 8> EQUIPMENT CO. PTY. LTD. SYDNEY. PHONE 666 8144
APPLICATIONS FOR
PERTH AGENT REQUIRED.
FRED HOE & SONS PTY LTD
BRISBANE PHONE 277 4311

VK3ER and VK3BNW each count two
points but only three can be claimed if
both are included in any one applica­
tion for the award.

The award will be issued for multi­
band, multi-modes or specific bands 
and specific modes.

To obtain the award; a fee of 50 cents 
or 3IRC's together with a general cer­
tificate log should be sent to the 
Awards Manager, EMDRC, PO Box 87, 
Mitcham, Victoria 3132.

New Zealand amateurs and SWLs 
can forward their logs to Lester 
McMillan, 7 Duke Street, Leven, NZ.

The general certificate log rule 
means that any officer of a recognised 
amateur club or society, any two licens­
ed amateurs or any Certificate Hunter 
Club member may certify that it is a 
copy of the applicants log. In this way 
original log or QSL cards do not have to 
be submitted.

Club nets are held each Wednesday 
night at 8.00 pm on 3.579MHz under 
the call sign VK3ER and on Sunday mor­
ning at 11.30 am on 28.480MHz with call 
sign VK3BNW.

BALLARAT AMATEUR RADIO 
GROUP: The Begonia Award certificate 
initiated by the group is available to 
amateurs or SWL's who can show con­
firmation of working or hearing Ballarat 
amateur stations.

As from 1st January, 1978 the re­
quirements for the certificate are:

DX stations or SWLs — Work or hear 
5 Ballarat amateur stations. Any band,

Wideband Amplifier
Crystal Clock 
and Decade Counter

Wideband Amplifiers.
Crystal Oscillators.
Crystal Clock and Decade 
Counters. C MOS. TTL. 
Pre Scalers to 250MHz.
(See previous advertisements.) 
See S.A.E. for new catalogue

ROGERS ELECTRONICS
ADELAIDE. PHONE 42 6666

DILMOND INSTRUMENTS
HOBART PHONE 47 9077

106 ELECTRONICS Australia, August, 1978



any mode. Cost 8 IRC's.
VK stations or SWLs — Work or hear 

10 Ballarat amateur stations. Any band, 
any mode. Cost $2.00.

Send list of stations worked or heard 
stating call sign, name, date, band, 
mode and time (GMT). Do not send 
QSL cards.

Send list to award manager, R. E. 
Barker, 22 Pauls Crescent, Wendouree, 
Victoria, Australia 3355.

Publicity officer for BARG is Brian 
Stares, VK3ZBS, 11 Malmesbury Street, 
Wendouree, Vic 3355.

MOORABBIN & DISTRICT RADIO 
CLUB: The club's social event for 1978 
will be on Saturday, 4th November in 
the combined club rooms hall, Turner 
Road, Highett, Vic. A fine menu, a four 
piece band, lucky door and spot prizes 
will be highlights of the evening. The 
fee will be $10 per head and activities 
will be from 7.00 pm to 12.00 pm.

Contact Adrian Mensforth, VK3AAB 
telephone (03) 277 6648 for table 
bookings.

Club station VK3APC gained sfecond 
place in the 1978 national field day.

GEELONG AMATEUR RADIO & TV 
CLUB: The club announces an award 
which should interest six metre 
operators. The award, called DXDC (DX 
decade club) is from the SMIRK 
organisation (Six Metre International 
Radio Club). It can be obtained by 
working 10 countries on six metres 
since 1st January, 1976. Membership of 
SMIRK can be obtained by Australian 
amateurs contacting three SMIRK 
members and obtaining their 
membership numbers.

Full details of SMIRK can be obtained 
by sending a self-addressed envelope 
and IRC to Ray Clark, K5ZMS, 7158 
Stone Fence Drive, San Antonio, TX 
78227, USA.

WIA WESTERN ZONE VICTORIA: 
The 1978 annual general meeting was 
held on Saturday, 27th May in the club 
rooms of the Horsham Amateur Radio 
Group.

Fourty-five zone members attended 
to elect a new council. Brian Stares, 
VK3ZBS, was elected president.

The general meeting that followed 
the AGM discussed such matters as the 
Western Zone boundaries which were 
redefined in terms of post code 
numbers.

The proposed TV channel 5A and its 
translators was discussed at length and 
a motion adopted that a suitable letter 
be drafted for amateurs in the area to 
sign and forward to commonwealth 
ministers.

Following the meeting, a ladies' night 
out with dinner was held at a restaurant 
in Horsham.

WESTERN AUSTRALIA VHF GROUP:
Progress of the Wireless Hill Museum
project. The steering committee now
consists Mr Howson, Mayor of City of
Melville as chairman; Miss E. Willes
(WA Museum); Dr Pearson and Mr T.
Honniball (Royal WA Historical

IONOSPHERIC PREDICTIONS FOR AUGUST
Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 8.78
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Society); VHF Group members, Dr Wal­
ly Howse, VK6KZ, Jack Sullivan, 
VK6ZFO and Tom Berg, VK6ZAF.

The opening date is 14th October, 
1979 as part of the WAY 79 celebrations. 
The display themes are: (a) Wireless Hill 
— Historical development, (b) Broad­
casting — Radio and Television, (c) Fly­
ing Doctor Radio—Uniquely Austral­
ian Invention, (d) Military Radio— 
Development, (e) Amateur Radio, (f) 
Space Exploration, (g) Electronic/Com- 
munication Devices.

Mr J. O'Sullivan, VK6ZFO, has been 
appointed honorary curator of the 
Museum and Mr P. Green Armytage 
senior lecturer in design at WA Institute 
of Technology as display consultant.

The WA VHF group, in addition to 
collecting further items for display, has 
encouraged the formation of an infor­
mal sub-group of members but in­
cluding others interested in the 
museum project.
AMATEUR STATION FOR SYDNEY 

SCIENCE MUSEUM
The Museum of Applied Arts and 

Sciences, in Sydney, will shortly be 
heard on the amateur bands. An 
amateur station, featuring both HF and 
VHF facilities, has been donated to the 
museum by Dick Smith Electronics Pty 
Ltd, together with aerials, coax cables, 
etc. It will be on show to the public in 

the musuem's building in Harris St, 
Ultimo, only a short distance from 
Sydney's central railway station.

The station will be manned by 
volunteer amateur operators and the 
installation will be supported by a dis­
play showing the evolution of amateur 
radio in Australia, and its contribution 
to present day society.

The museum would be happy to in­
spect items of historical value that may 
be loaned or donated. Anyone in­
terested is asked to contact Mr J. Sergei 
at the Museum or on phone (02) 
211 3911.

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.I.A.

14 ATCHISON STREET, 
CROWS NEST, N.S.W. 20«5
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Novice study package covers theory and code
NOVICE AMATEUR RADIO LICENCE STUDY PACKAGE by 
Roger Davis and Len Whyte, published by Ann Davis 
Publications. This package consists of; THE NOVICE STUDY 
GUIDE, THE ELEMENTARY RADIO COURSE, THE 
INTERMEDIATE RADIO COURSE, LEARNING THE MORSE 
CODE, and three tape cassettes, INTRODUCTION TO 
MORSE CODE, and two MORSE PRACTICE LESSONS.

THE NOVICE STUDY GUIDE by 
Roger Davis. Soft covers, 72 pages 
200mm x 260mm of duplicated material 
with stapled binding. Mostly text, with 
a few block diagrams and circuits. Price 
$2.40 plus 60c postage. (A professionally 
printed and bound version is in 
preparation.)

While basically a study guide, this 
does contain some technical text. It 
starts with exam application details, 
such as autographed photograph, birth 
certificate, where to apply etc.

The next 10 pages constitute a deriv­
ed syllabus, intended for both instruc­
tor and student. It details the subjects 
which need to be covered and dis­
cusses the depth of study required.

The study guide proper, which 
follows, is intended to be used with the 
"Elementary Radio Course" and 
"Intermediate Radio Course" in the 
companion volume.

It is divided into 24 "units", as the 
basis for 24 lessons or classes. Most un­
its consist of questions appropriate to 
specified chapters in the companion 
volume, and which are designed reveal 
to the student how much he has — or 
hasn't — learnt. A few, as already men­
tioned, consist of both text and 
questions. The answers to the more dif­
ficult questions are given at the back of 
the book.

Finally there is a set of "sample 
questions" in the style of a conven­
tional exam, consisting of 50 theory 
questions and 30 regulation questions.

THE ELEMENTARY RADIO COURSE 
by Roger Davis, and THE 
INTERMEDIATE RADIO COURSE by 
Len Whyte. One volume, 201 pages, 
150mm x 230mm, soft covers, many cir­
cuits and diagrams. Price, $4.80, plus 
60c postage.

The Elementary Radio Course oc­
cupies the first 43 pages of this volume 
and consists of a mixture of theory and 
simple practical projects. In fact it starts 
by describing how to build a crystal set.

There are several other practical 
projects and exercises designed to 
demonstrate such basic principles as 
magnetism, induction, current flow, 
etc, as well as another crystal set and 
one transistor set. These are interspers­
ed with chapters ranging from the 
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structure of matter to the philosophy of 
fault finding.

These subjects are well presented, 
but I feel bound to criticise the 
drawings. Most are freehand, and 
below the standard expected in a 
professional publication.
The remaining 158 pages are occupied 
by The Intermediate Radio Course. This 
is a much more detailed study which 
provides a logical continuation and ex­
pansion of the Elementary Course.

It deals with many subjects in 
greater depth than is strictly necessary 
for amateur licence study, and this is 
where the study guide will prove in­
valuable. In cass this creates the impres­
sion of a "heavy" approach, we would 
emphasise that this is not the case.

The writer has adopted an easy style, 
and attempts to explain each subject in 
a "commonsense fashion" (to use his 
own words). This is not always easy, but 
he appears to have done a good job.

And, happily, the drawings in this 
section are of a higher standard, 
though suffering from over-reduction 
in a few cases.

To sum up the package thus far: A bit 
rough in patches, but technically ac­
curate and comprehensive. It should 
provide an excellent starting point for 
any prospective amateur, with the ad­
vantage that it is geared to the 
Australian scene.

LEARNING THE MORSE CODE by 
Roger Davis. A 16 page booklet, 140mm 
x 215mm. INTRODUCTION TO MORSE 
CODE (C90 cassette) and MORSE 
PRACTICE LESSONS (2 x C60 cassettes). 
Total cost, $10.50.

The booklet gives the bakground to 
Morse code, describes the author's 
"sound only" method of teaching, plus 
general advice on how to study and 
how to approach the examination. The 
"sound only" method consists of 

1978

THE
TEUR RADIO 
LICENCE 

bviCE
DY

presenting the letters directly in their 
sound form, shunning any attempt to 
learn them from the printed page.

The tape presents the alphabet divid­
ed into four groups, with each letter 
presented in spoken form (di-dah) and 
as keyed on an oscillator, with the letter 
being identified AFTER the sound.

When the student has mastered each 
group he moves on the next one, but 
continues to study the previous groups. 
The whole of side "A" is devoted to 
letters only. (Incidentally, although the 
booklet refers to sides "A" and "B", the 
cassettes were not so identified. In ad­
dition, side "B" of cassette two com­
menced with a repeat of the introduc­
tion on side "A".)

Side "B" deals with figures, punctua­
tion marks, start and finish signs etc, 
followed by exercises involving all the 
letters, figures etc presented to that 
point. Cassettes two and three are prac­
tice tapes.

While it is impossible to fully evaluate 
any code teaching system unless one 
has actually used it, starting from 
scratch, this system does appeal as be­
ing completely logical and well 
presented, requiring only application 
on the part of the student to make it a 
success.

To sum up: As with the text books, 
there are a few rough edges which 
need to be smoothed out, but these are 
minor and do not effect the accuracy or 
effectiveness of the course as such.

The whole package — Morse course 
and theory — should provide the 
prospective amateur with most, if not 
all, the information and guidance he 
needs to reach the novice standard. It is 
also good value for money. While in- 
idividual items are available at the 
prices quoted, the complete package is 
being offered for $18.00 posted to 
anywhere in Australia, even where 
postage may be well over $2.00. (PGW)
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YAESU FT901 transceiver: 
A very advanced design

The Yaesu FT901 series transceiver is a unit of very advanced 
design, covering all the HF amateur bands, and available with a 
variety of fitments and options. While intended primarily for base 
station operation, it nevertheless has the potential for mobile work.

The FT901D is the basic unit and the 
optional fitments featured are: Curtis 
electronic keyer; Memory unit; DC-DC 
converter; CW filter and AM filter.

The FT901DM has all the above 
accessories built in, with the exception 
of the CW and AM filters.

Both versions are rated at 100 watt 
power output (or 180W PEP input), the 
transmission modes available being 
USB; LSB; CW; FSK; AM and FM.

Overall dimensions — 342mm(w), 
154mm(h)., 324mm(d). Weight 18kg.

The power amplifier uses a pair of 
6146B's driven by a 12BY7. Solid state 
techniques are used in all other sec­
tions, with 375 semiconductor devices 
noted in the manual.

Hand press-to-talk microphone, 
power cord and plugs to fit various 
accessory sockets are supplied with the 
transceiver, together with a 64-page in­
struction manual. This sets out the tun­
ing procedure and offers a brief func­
tional description illustrated by a circuit 
diagram and photographs of the 
various circuit boards and assemblies.

The unit is well engineered and solid­
ly constructed. The front panel is eye 
catching, reminding one at first glance 
of an aircraft cockpit layout. There are 
38 separate controls (knobs and 
switches) an analog dial, digital 
readout, multi purpose meter, 
microphone socket, headphone outlet 
and 11 LED indicators on the panel.

In addition, the rear panel offers no 
less than 19 sockets providing for 
antenna, Morse key, external VFO, 
FSK)170Hz shift), transverters etc. Provi­
sion is also made for access to VOX 
controls and 25/l00kHz crystal 
calibrator switch through a small 
removable panel on the top cover.

The transceiver initially used for this 
review as a basic FT901D; later a similar 
unit fitted with the memory unit was 
checked.

On-air tests were carried out over 12 
days during different periods of the day 
and evening and varying propagation 
conditions. All bands except 1.8MHz 
were used, the modes being SSB, AM, 

FM, FSK(receive) and CW.
The results left little to be desired. 

Contacts made included Europe, 
United Kingdom, USA, New Zealand, 
Pacific Islands, interstate and local call 
areas. All reports on signals transmitted 
were readible 5 even at low signal 
strength reports. Without exception, 
reports on SSB, AM and FM 
transmissions remarked on the ex­
cellent quality of the audio and 
absence of adjacent frequency splatter. 
Going on the reports, speech processor 
did not adversely affect audio quality.

The performance of the receiver was 
considered to be well up to 
specifications stated, with the reject­
width IF filter controls proving smooth 
in operation and adequate in dealing 
with interference encountered in all 
modes. The audio peak frequency 
(APF) control gave an extremely high 
degree of filtering for CW signals.

The VFO is a modified Colpitts type 
oscillator, which generates a 5.0- 
5.5MHz signal. Separate crystal os­
cillators for each band produce a 
heterodyne signal for the phase locked 
loop (PLL) mixer. A voltage controlled 
oscillator (VCO) 8.9975kHz higher than 
the operating frequency generates the 
heterodyne signal.

Frequency stability was found to be 
excellent and, although no laboratory 
type checks were made, it was equal to 
all requirements for amateur com­
munication.

The frequency readout is designed to 
indicate carrier frequency and there 
will be a 3kHz difference between USB 
and LSB. To ensure accurate frequency 
calibration of dial and digital display it 
is desirable to check each band and 
mode in accordance with the instruc­
tion manual. Ultimate accuracy will be 
dependent on the operator's ability to 
recognise the exact zero beat point 
with the 25/100kHz marker signal when 
checking the calibration. There are 
separate adjustments for the analog dial 
and the digital readout. A WWV receive 
facility is also available.

Other features of the FT901D include 

a 10 second timer to protect the PA 
tubes during tune up procedure, which 
should be done in accordance with the 
instruction manual. There is a 
microphone gain threshold control, 
available to inhibit triggering on noise 
ambient with VOX operation. Noise 
blanker, FM squelch control, RF 
attenuator, clarifier, monitor facility for 
speech and CW sidetone all adequately 
serve their respective roles.

The memory unit is a useful device in 
several ways, but split frequency opera­
tion, net control or contest operation 
seem to be its main use. Cross band 
operation is not possible, due to the 
necessity to retune for each band. In­
dividual operators will devise their own 
procedures. The memory unit is op­
tional fitment available for the FT901D.

Some points, which in no way 
affect performance, did nevertheless 
jar somewhat at first encounter: The 
dial is rotated anti-clockwise to tune 
higher in frequency; all other controls 
relevant to frequency change are 
clockwise oriented. Although not so 
marked, the digital display reads fre­
quency in MHz; other related controls 
refer to bands as 160, 80, 40, 20, 15, 10; 
the band switch control even shows 
segments 10A; 10B; 10C; 10D. It would 
be more uniform if the bands were 
shown in MHz i.e. lower band edge 
frequency 1.8 to 29.5. Also if MHz, kHz 
and Hz were shown under the ap­
propriate sections of the frequency 
readout display.

SUMMING UP:
To sum up, the Yaesu FT901D may 

well be considered by some as over­
developed — and therefore over­
priced — for routine amateur band 
"nattering". It is, indeed, a complex 
piece of equipment.

On the other hand, it must have a 
strong appeal to the amateur who is a 
specialist or who simply aspires to all 
tne refinement that modern solid-state 
technology can provide. To such 
prospective buyers it would offer an 
impressive array of facilities, plus the 
proved performance of vacuum tubes 
in the high power RF stages.

The units reviewed were supplied by 
Dick Smith Electronics. Their price tag 
on the FT901D is $1275, with $149.50 ex­
tra for the memory unit and $75 extra 
for the DC/DC inverter. (PJH-VK2APQ)
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DICK SMITH for AMATEURS
Dick has an enormous range of amateur equipment, and it's growing daily! Call in today and have a look 
around. You're under no obligation! Dick Smith Electronics — the professional amateur suppliers.

New FULLY LEGAL
ANTENNA ROTATOR

Handles most beams 
with ease. Supplied 
with fully approved 
power supply (Cat. 
M-9560) and large, 
easy-to-read control 
box.

IHCRiDIBU BABCAWS!

* Massive disc brake
* Fits up to 2" o.d. mast
* Rugged construction
* Completely waterproof
* Suitable for Wilson System

COMPLETE UNIT - 
Rotator, control unit and 
approved power supply:

$148”
MULTI QT6 2m TRANSCEIVER
2 special priority positions to monitor 
your favourite cahnnels • Large 23 ch. 
capacity * Provision for external VFO

XXXX SPECIAL
APOLLO LINEAR

Rotator & control box without 
power supply: Cat D-5000 .. . $122.00 
Additional mast clamps (if
required): Cat D-5001 ...............$12.50 NOW REDUCED TO

100
OFF

ONLY

Cat D 300916950
Some xtals 
available 
for only 
S4.75 pr. 
Check at 
a store!

• Full 200W SSB ‘40-10M
IF preamp Cat D 2544 

Only 3Wdnve
* RF actuated - no messy control wires!
Originally $229.50 Save $100 !
NOW REDUCED TO ONLY $199.50
Don't miss out — Stock strictly limited.

WE BELIEVE THIS IS THE ONLY APPROVED ROTATOR IN ITS CLASS IN AUSTRALIA!
BARGAIN ROTATOR CABLE: 4 core cable for only 35c/metre. Sure, you'll need
two lengths - but you get the equivalent of an 8-core cable. Parallel wires to the 
motor for minimum voltage drop — or use spare wires to control antenna changeover 
relays! Ideally suited to above rotator. Cat. W-2040 ...................... ............... 35c/metre BELOW COST!
FOR MORSE CODERS:
Economy Key
Yes, that's the right price. Only $1.80 
for a bargain key that's ideal as a 
first key. Excellent value for money, 
Cat D 7105

LEARN MORSE.

M80

Quality r
budget Nye Viking?

key New magnificent precision 
built key Pro quality 
hours of relaxed operation. 
Introductory price

Here's value: two 
cassettes recorded 
with easy-to-learn 
Morse. Starts off 
simple, goes to full 
novice standard. 
Completely aural 
course — no printed 
matter to slow you 
d°-!$— 9Q

Cat D-7106

Hi-Mound deluxe
When you want a REAL morse key, here's the 
Hi-Mound. It's probably one of the best hand 
keys on the market»- and at the budget price 
from Dick one of the best value keys around.

Cat D-7104

New! Wilson HF antennas
SYSTEM ONE BEAM SYSTEM TWO BEAM
* 5 element
*10dBgain! $KJ fz
* 8m boom mJ
* 8m longest element ■ ■■ W
* 5-6m tu"lin9 radius D.433o

♦ 4 element
« 8.5dB gain
* 5.6m boom
• 8m longest element
• 5m turning radius

320
Cat D 4332

BOTH ANTENNAS 50 OHMS IMPEDANCE, SWR LESS THAN 1.5:1 
HUGE POWER RATING - KILOWATT PLUS . . .
Maximum strength and minimum wind resistance
Optional recommended toroidal balun for either system: Cat D-4334 .. $19.95

FK-2 IC keyer was $82, now 
$32.00! Way below cost to 

clear them out. They work 
perfectly, but no g'tee 

or return at this price!

$32Cat D 7102

Morse trainer
Kit contains all parts to build Cat K-3472 
this practice oscillator. Battery ----
operated, ideal project. ■ 1*1

«..Jew EH
BUILT-UP ' 
As pictured. 

Cat D-7110 .

KEYER KIT $T7
Complete kit inc. paddle. Case Mi 50
is undrilled, plain 
panels See E.A. 
March '78.
Cat K 3470.
PADDLE only: 
Cat D-7103 ..
........... $17.50

No-hands mobile
Safety and ease of 
operation for all 
mobilers. Headset 
mic/earpiece suits 
most rigs - 600 ohm 
mic, 8 ohm 'phone. 
Wire to suit your 
rig (plug extra).

Banish TVI
FOREVER!
The ULTIMATE in low-pass 
filters!

Precision built, 4 section filter. Massive 
power rating - 5000W PEP on SSB. 
Maximum attenuation is on TV channel 
2- 75dB Insertion loss is less than 0.5 
dB, has SO-239 connectors. 52 ohms.

WHY TAKE 
CHANCES?

Cat D-7086

HEW! Tetra tower sections
Dick Smith really is the complete amateur store: Now you 
can even buy your tower from us!
Introducing: the Wilson Tetra Tower system: 
You can buy one section at a time, or you can 
buy a complete mast. Each section is 3.5 metres 
long when assembled, yet is supplied in a 
carton only 1 metre long. No need to hire a truck! 
You can assemble as many 3.5m sections as you 
like - 4 give you a 1 4m mast, (45'4") etc etc.

Cat D-4336$595°
PER SECTION

Accepts a 2" o.d. mast at top. Extremely strong 
(will support the system one at 68 ft suitably guyed)
It's the painless way to buy a world-class tower.

Tower top 
& rotor plate 
option: 
Cat D 4338
........... S29.50

* SEE OUR OTHER DOUBLE ADVERT. FOR FULL LISTS OF STORES AND DEALERS

DICK SMITH ELECTRONICS



YAESU
YAESU from DICK SMITH

WHEN YOU REALLY CONSIDER THE ALTERNATIVES - THERE ARE NONE!

Fabulous FRG-7
Communications Receiver

* 0.5 to 30MHz continuous reception
* Wadley loop circutiry for stability
* Mains or 12 volt operation - portable.
* BFO for sideband or CW reception
* 0.7uV sensitivity (for 10dB signal/noise)
* 2 IC's, 22 transistors and 16 diodes
* Comes with full instructions plus guide

EXCLUSIVE?
With every FRG-7 from Dick 
Smith or dealers, you receive 
this exclusive 6 page guide to 
short wave listening — written 
by Arthur Cushen, MBE — 
world famous short-wave
correspondent and broadcaster.

only
350
Terms available

♦ NOW: A short wave antenna kit for the FRG-7 receiver 
J (and any other shortwave receiver.

See the review in MAY 1978 EA

Designed specifically for Dick 
T by a short-wave expert, this 

antenna kit needs no soldering, 
is complete and ready to 

j£. assemble and has full instruct- 
ions. Get the most out of your 
receiver with a good antenna.

$

Dlc,< smith
VALUE! Cat K-3490

THE INCREDIBLE FT101E.... WORLD'S TOP 
TOP SELLING HF TRANSCEIVER -

Why settle for less ?

The complete 160M-10M HF amateur radio just add 
antenna and either 240V or 1 2V (yes, it has an inbuilt DC- 
DC converter!). Rated at 260W PEP and the in-built RF 
speech processor makes it sound even better.
These units are so popular, we probably don’t have to tell
you about all their fabulous features 
store and we’ll be happy to anyway!
Cat D 2860 .........................................

but call into D. S.

$895.00

APPLICANTS

Impartial tests * prove the FT-101E receiver section 
is far superior to the TS-520S:
Minimum detectable level: I 
Intermodulation distortion: I 
Dynamic range: I

(» QST May 1978 comparison)

FT-101E 8dB MORE SENSITIVE
FT-101E 4dB BETTER
FT-101E 12dB BETTER

WHY NOT BUILD YOUR WHOLE STATION AROUND 
THE FABULOUS FT 101E?

(Left) The QTR24 world clock. Work out 
at a glance what the time is in all time 
zones. Every ham should have one.
Cat X 1054 ..................  S33.00

(Right) YD-844A desk microphone. 500 
ohm/5Ok switch makes this ideal for all 
Yaesu transceivers. Complete YOUR 
base station with a Yaesu microphone.
Cat C 1116 $44.50

HOW'S THIS FOR THE ULTIMATE STATIOH?

Cat D-2854
FL 2100B HF
LINEAR AMP VTTV
Time proven reliability! The 2100B is 
world famous for it's GUTS! 1.2kW 
of muscle — the ideal match for the 
FT 901D or the FT 101 E. Best value 
linear amp available today!
Cat D-2546

Easy terms available 
on all Yaesu transceivers 
to approved applicants. 
Ask at vour store!

FT-901 D - ALL MODE
ALL HF BAND TRANSCEIVER | Xm i V

Tomorrow's transceiver today . . All mode operation - yes, even FM! This beautiful 
Yaesu has to be seen (and heard) to be believed. It’s got features others just dream of! 

Basic unit: S1275 . . Add the optional memory unit (Cat D 2858 © S149.50) and 
the DC DC converter (Cat D 2856 © $75.00) and still pay less than $1500.00 . .

The acc plug features switchable 12V coupled to the band switch. Use our co-ax relay 
(Cat D-5210) to automatically switch antennas. WHY PAY MORE?

$Q9Q
FTV-250 - 2 M 
TRANSVERTER

FULL 2M operation when used with the 
FT-901D. SSB & CW for DX & OSCAR 
enthusiasts — FM for local work . . . 
Covers 144 to 148MHz, all solid state. 
Also suits the fabulous FT-101 E 
Why miss out on some of the hard-won 
bands. Remember: use them or lose them!
Cat. D-2894



All rigs pre delivery

KENWOOD TS-520S 
SSB transceiver
TS-520S features: • 160 thru 10 meter 
coverage • Optional DG-5 frequency 
di$play (on top of unit) • New $peech 
proce$$or with audio compression 
amplifier • Built-in AC power supply
(DC-DC converter, optional) 
attenuator

RF

789.00

$ KENWOOD
SM220 station monitor
AT200 antenna tuning unit
T3820S HF transceiver with digital display 
$P820 matching speaker plus filters for TS820 
VF0820 matching VFO for TS820 series
DS-1A dc/dc converter for TS820S/TS520S
T$520$ HF transceiver 160-10m
VFO5208 matching VFO for T85208 transceiver
SP520 matching speaker for T$520S
DG-5 digital display for T5520 series
TV506 6m transverter
TV502 2m transverter
TV502S 2m transverter
TS700SP 2m all-mode transceiver
VOX 3 VOX unit for TS700 series
TR3200 70cm fm portable transceiver
TR7400A 2m digital mobile fm transceiver
TR7500 2m synthesised fm transceiver
R-300 general coverage communications receiver
MC-50 desk microphone
MC-35S ptt hand mic, high Z
HC-2 Ham world clock
TL922 HF linear amplifier

$335.00 
$185.00

$1279.00
$66.00 

$179.00
$79.00 

$789.00 
$155.00
$39.90 

$206.00 
$236.00 
$245.00 
$290.00 
$899.00
$25.00 

$229.00 
$499.00 
$399.00 
$260.00

$58.00
$20.00
$34.00 

POA

checked f
ICOM

IC701 HF solid-state 160-10m transceiver 
IC701PS matching pwr supply/speaker

IC202E 2m ssb portable transceiver, 3 watts
IC502
IC22$
IC211
IC245

6m ssb portab e transceiver, 3 watts 
2m fm synthesised mobile transceiver 
2m all-mode ac/dc transceiver 
2m fm digital mobile transceiver 
ssb adapter for above

RM3 remote controller for IC701/211 245
BC20 nicad pack incl charger for portables 
IC$M2 condenser electret microphone (base) 
IC50L 6m 10w linear amplifier

accessories

$1180.00
$245.00 
$219.00
$219.00 
$299.00 
$785.00 
$465.00
$142.00 
$169.00
$59.00 
$56.00 
$98.00

DAIWA HAVE RELEASED A NEW RANGE OF QUALITY ANTENNA TUNERS
METER

newVLF CONVERTER

WITH CROSS-NEEDLE SWR/PWR
MODEL CNW-217
Freq coverage 1.8 thru 30MHz
Input power . 10Ow CW, 200w pep
Input impedance : 50 ohms unbalanced 
Output impedance : 10 300 ohm unbalanced
Price $179.00

NEW

$99.00

$139.00

TRAP DIPOLES
RAK Midy VN 80-10m trap horizontal, 23m 
RAK AL48DXN 40/80m trap dipole

TRAP VERTICALS
NAGARA V4Jr 40 10m, 5.2m high, no guys
NAGARA V5Jr 80-10m, 6.7m high, no guys

long $103.00
$62.00

PROCESSORS & COMPRESSORS
RF440 Speech processor, phasing type, 6dB gain
RF550 Speech processor, crystal filter type

MORSE KEYS

$125.00
$165.00

MODEL CNW-417
1.8 thru 30MHz
200w Cw, 500w pep
50 ohms unbalanced 
10-300 ohms unbalanced
$219.00

HK702
HK7O8
HK706
MK701

deluxe key with marble base 
economy key 
operator's key 
sideswiper manipulator

EK103Z electronic keyer 
IC KEYER (Palomar)

$38.00
$21.00
$25.00
$43.00

$165.00
$149.00

New device opens up the world of Very Low Frequency radio

Gives reception of the 1750 meter band at 160-190 KHz 
where transmitters of one watt power can be operated 
without FCC license

Also covers the navigation radiobeacon band, standard 
frequency broadcasts, ship-to-shore communications, and 
the European low frequency broadcast band

The converter moves all these signals to the 80 meter amateur 
band where they car be tuned in on an ordinary shortwave 
receiver

The converter is simple to use and has no tuning adjustments 
Tuning of VLF signals is done entirely by the receiver which 
picks up 10 KHz signals at 3510 KHz. 100 KHZ signals at 3600 
KHz. 500 KHz signals at 4000 KHz.

The VLF converter has crystal control for accurate frequency 
conversion, a low noise rf amplifier for high sensitivity, and a 
multipole filter to cut broadcast and 80 meter interference

All this performance is packed into a small 3 x1’2 x 6 die 
cast aluminum case with UHF (SO-239) connectors

The unique Palomar Engineers circuit eliminates the complex 
bandswitching and tuning adjustments usually found in VLF 
converters. Free descriptive brochure sent on request

89.00 Call for yours today.

Head Ofiice and Mail Orders

MICROPHONES
VM-1 noise-cancelling, dynamic, low Z
VM-2 desk mic with pre-amp, dynamic, low Z

$9.50
$29.80

SWR/PWR METERS
VC2 twin meters, 3 150MHz with calibration chart $34.00
Oskerblock SWR200 3 200MHz, 

2/20/200/2000 watts
SW410A VHF-UHF, quality direct reading

$75.00
$105,00

SW210A 1.8 thru 150MHz, 20/200w, direct reading S85.00
SWX777 professional 1 8 thru 30MHz, 

direct reading

ANTENNA CHANGE-OVER RELAYS
CX-2L 1.8 thru 1 70MHz, 1 OOw pep max 
CX-2H 1.8 thru 450MHz, 200w pep max

$131.00

S45.00
S59.00

JAYBEAM ANTENNAS
88/70 88 el for 70cm. 18.5dBdgain
48/70 48 el for 70cm, 1 5.7dBd gam 
PBM18/70 18 el, 70cm, 14.9dBd gain 
D8/70cm twin 8 el for 70cm, 1 2.3dBd gain 
5Y/2M 5 el 2m, 7.8dBd gain
8Y/2m 8 el 2m, 9 5dBd gain

DISCONE ANTENNA
GDX-1 80-480MH? commercial discone

PARABOLIC DISHES
Daiwa PBA-1200 70cm and 1.2GHz, complete

SCALAR
M22T ’4 wave 2m mobile whip, top only
M25 5/8 wave 2m mobile whip, top only

base for above

VALVES
6JS6C 
6146B 
6KD6
5728

for FT101 series 
for Kenwood, Uniden 
for early Yaesu linears 
for Yaesu linears

$99.00
$76.00
$69.00
$59.00
$35.00
$45.00

$79.00

$249.00

$7.00
$17.50 
$4.00

$12.00
$13.00
$13.00
$55.00

bankcard DINERS club

TRADE-INS ACCEPTED
Direction: Russell J. Kelly

Peter D. Williamsw z—M Pater D VIV IVOin Ph (03) 699.6700

68 Eastern Road TLX 30566

Sth Melbourne Vic* 3205
Ad.l.id. 43.7981 Cnberr. 82 3581 Perth 446.3232 Brisb.n.\38.4480

Hobart 43.6337.
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COAXIAL SWITCHES
CS201 2 position, high pwr, up to 500MHz
CS401 4 position, high pwr, up to 500MHz

LOW PASS FILTERS (DAIWA)
FD30M 32MHz Fc, 1 Kw, 3 stages, good quality
FD30LS 32MHz Fc, 200w, 3 stages, good quality

NOISE BRIDGES
Omega TE7-01 up to 100MHz
Palomar up to 100MHz

QM70 PRODUCTS
CONVERTERS: (

TRANSVERTERS:

LINEARS:

2m ANTENNAS

(28MHz IF)

(144MHz IF) :

432MHz 
144MHz 
1296MHz 
432MHz

High pwr, "SCORPION", 
28MHz IF
2m/432MHz
2m 70w pep max

$24.00
$49.90

S33.00
S20.00

$44.00
$79.00

$59.00
$59.00
$70.00
$59.00

$225.00
$125.00
$129.00

The RINGO RANGER ARX 2 is a 2M gain omni 
directional antenna with three half-waves in phase and a 
one eight wave matching stub The Ringo Ranger gives an 
extremely low angle of radiation for better signal cover 
age It is tunable over a broad frequency range and 
perfectly matched to 52 ohm coax. Price $49. R

IN
G

O

Sydney customers
Our Sydney Area Dealer is:

CUSTOM COMMUNICATIONS 
TELEPHONE: 632.3744

Who will be happy to supply the VICOM
Product Range including quality ICOM
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Expansion of short-wave bands predicted at WARC 79

In September next year, the World Administrative Radio 
Conference will be held in Geneva. At this meeting, it is expected 
that the international short-wave bands will be expanded to double
their present frequency ranges.

At the present time, around 2400kHz 
is set aside for international broad­
casting in the bands ranging from 6- 
25MHz. Two-thirds of this is in the 
range 6-17MHz, which is by far the 
most useful band for the international 
short-wave stations. The 21 and 25MHz 
bands are used mainly during periods 
of high sun-spot activity.

It is expected that over 140 countries 
will attend the conference in Geneva as 
against 90 attending 20 years ago, and 
an indication of the interest many 
countries have in international broad­
casting can be gauged from these 
figures.

The BBC recently made known their 
plans for the expansion of the short­
wave bands, while a conference held 
last year between 14 of the major Euro­
pean broadcasters came up with a 
similar pattern of expansion. It seems 
that the international bands will be 
doubled in size and a new band created 
around 13MHz.

As far as the short-wave listener is 
concerned, the most disturbing news is 
the announcement that the present 60- 
metre band (5MHz band) could be 
used for international broadcasting. 
This band, between 4750 and 5060kHz, 
is widely used for broadcasts 
throughout Africa, Asia and Latin 
America and is one of the main areas of 
low frequency reception which short­
wave listeners enjoy. The use of un­
limited high-powered transmitters on 
this band would result in chaos. The 
idea has recently been squashed by 
non-aligned countries (at a meeting in 
Algiers) who are not in favour of the 60- 
metre band being allocated to inter­
national broadcasters.

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.

The following international short­
wave bands are proposed: 3900-4060, 
4750-4995, 5005-5060, 5740-6200, 7100- 
7500, 9400-9900, 11500-12025, 13600- 
14000, 15100-15700, 17500-17900 and 
21450-21850kHz. Only the 11 metre 
band would remain unchanged.

From the DXers point of view, the 
main points are the proposed elimina­
tion of amateurs from the 41 and 75- 
metre bands, the introduction of a new 
22-metre band, and the allocation of in­
ternational broadcasting to the 60- 
metre band.

Readers should also be aware that on 
November 23, stations throughout the 
world, except in the Americas, will 
adopt a new plan for medium-wave 
broadcasting in which stations will be 
separated by 9kHz instead of 10kHz as 
at present. This will make 120 frequen­
cies available on the medium-wave 
band.

TESTS FROM UGANDA
Radio Uganda has been heard testing 

to Eastern Europe on 9730kHz from 
0410GMT. The station was heard play­
ing recorded English pop music with an 
announcement after each third record. 
The announcement confirmed that the 
test transmission was to Eastern Europe 
and that reports from listeners should 
be sent to: Chief Engineer, Uganda 
Broadcasting Corporation, PO Box 
2038, Kampala, Uganda. There was 
severe sideband interference from 
Duetsche Welle on 9735kHz during our 
reception.

The World Radio Handbook 
Newsletter reports that the present 
schedule of Radio Uganda is: Home 
Service relays on 6030kHz at 0900-1100, 
1300-1415, and 1700-1730GMT; to East 
and Central Africa 1415-1600 on 6030 
(1415 Swahili 1500 English, 1530 
French); and to South Africa 1608-1650 
(English) and 1740-1755GMT (Shona) on 
9515kHz.

Further tests from Radio Uganda
ELECTRONICS Australia, August, 1978

have been noted on 15325kHz when 
the transmissions are directed to North 
America. The broadcast was observed 
befWeen 0300-0400GMT, and an­
nouncements were given in English and 
French requesting reception reports, as 
was the case in the test transmission to 
Eastern Europe. (This information, from 
the "New Zealand DX Times", was 
reported by John Mainland and Bryan 
Clark of Wellington.)

RADIO AFGHANISTAN
The recent coup in Afghanistan has 

resulted in that country's radio service 
reverting to the name of "Radio 
Afghanistan" instead of "Ariana Afghan 
National Radio and Television". The 
broadcasts from Kabul have been heard 
on 4775kHz with English at 1300GMT. 
The program mainly consists of political 
talks with some popular music up to 
1330GMT.

Radio Afghanistan is using 11820kHz 
for the broadcast to Europe and has 
been heard with English at 1900- 
1930GMT. The BBC Monitoring Service 
reports that, following requests from 
listeners in Europe, the transmission 
from 1000-1300GMT has been moved to 
the new time of 1630GMT. The 
languages used are Arabic 1630-1700; 
Russian 17001730; Pushtu 1730-1800; 
Dari 1800-1830; German 1830-1900; and 
English 1900-1930GMT.

US GOSPEL STATIONS
There are three gospel stations 

broadcasting on short-wave from the 
United States: WYFR, WINB and KGEI. 
WINS uses only one transmitter and its 
schedule is not subject to variation, but 
the other two broadcasters make fre­
quent changes to their operating 
schedule.

Station KGEI in San Francisco, 
California, is now using three frequen­
cies in the 31-metre band and these 
have been heard during our evening 
listening period. A broadcast in Russian 
has been noted on 9530kHz at 
1200GMT, while Japanese is broadcast 
at 0800GMT and Russian at 0900GMT 
on 9555kHz. At 1000GMT a further 
frequency change is made to 9580kHz 
for an English transmission, and at 
1100GMT the program is in Chinese.
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SPECIAL PURCHASES
GARRARD Model SL65B

RECORD CHANGER AT

(RECOMMENDED

SUPPLIED WITH SHURE

A precision automatic and manual record­
playing unit fitted with Garrard Synchro-Lab4 
pole shielded motor to provide constant speed 
conditions for the 1072 inch aluminium turntable.

LESS THAN 1/3 LIST PRICE -

RETAIL PRICE $110.00) S35.00
M75-6s MAGNETIC CARTRIDGE AND DIAMOND STYLUS.

Also available with ceramic cartridge and $30 
AH changers new in original cartons

Send S.A.E. for full specifications

The low resonance tubular pickup arm is counter-balanced with a 
resiliently mounted weight to permit light sensitive tracking, and the 
slide-in cartridge carrier enables styles inspection and the interchange 
or replacement of cartridges to be carried out simply and quickly.

Fine stylus force adjustment and bias compensation are both 
calibrated for accurately setting the arm to give optimum playing con­
ditions for the chosen cartridge.

BASE 8< PERSPEX COVER FOR GARRARD OR

The fluid-damped level-type cue and pause control ensures gentle 
lowering of the pickup to the surface of the record.

A short spindle is supplied for single record play records.
Precision engineering is reflected in the styling of the SL65B, which is 

elegantly finished in black and silver.
POST AND PACKING EXTRA Send SAE for details
NSW $3.75 vic.. SA & Qld $5.75
Tas.. WA & NT $7.00 (Reg post $2.00 extra)
B S R. UNITS S29 50 EXTRA PLUS FREIGHT

NEW STANDARD PM-403 W-24 WATT STEREO AMPLIFIER AT LESS THAN TRADE PRICE
MANUFACTURED BY STANDARD RADIO

$59.00
NSW $3.50
VIC., QLD, SA $5.00
WA, TAS. $6.50

plus post & packing

(Reg. post $2.00 extra)

CORPORATION — A MAJOR JAPANESE ELECTRONIC MANUFACTURER.
SPECIFICATIONS:
Continuous power 12 watts R.M.S. per channel at 8ohms. (24 watts) at 1KHz
Harmonic distortion at 1KHz 0.5% to 10 watts
Power bandwidth 20-20,000Hz at 8ohms
Frequency response 15-40,000Hz
Signal to noise ratio Aux. 70db Mag. 60db.
Bass control ±10db at 100Hz Treble control +10db at 10,000Hz
Input sensitivity Mag. 2.5mv, Cer, 150mv. Aux 100mv, Tape 500mv.
• TAPE MONITOR SWITCH • LOUDNESS CONTROL • SPEAKER SELECTOR SWITCH
• HEADPHONE JACK • SEPARATE BASS & TREBLE CONTROLS • BALANCE CONTROL 
Dimensions 137t" by 8" by 4" high SUPPLIED IN WALNUT FINISHED CABINET WITH 
OPERATION INSTRUCTIONS & SCHEMATIC DIAGRAM
READ REVIEW ON THE STANDARD PM-403W AMPLIFIER IN NOV. 77 ISSUE OF E.A.

Send SAE for full specifications.SPECIAL PACKAGE OFFER
STANDARD PM-403W AMPLIFIER — TWO GOODMAN-FOSTER SPEAKER KITS AND GARRARD SL65B CHANGER 

WITH SHURE MAGNETIC CARTRIDGE $155.00.
(Cabinets for speakers and changer not supplied.) Freight and packing extra per rail or air freight.

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 
Ocodensers and inductance innabond. speaker fabric and plans pf cabinet. Cabinet 
dimensions 23" x 13" x 10" CABINENTS AVAILABLE.

Post & packing extra NSW $2.70; VIC. SA. QLD. $4 70: WA $5 70. 
(REGISTERED POST $2 00 EXTRA IF REQUIRED) cabments available

NEW MAGNAVOX — MV50 — 50 WATT SPEAKER SYSTEMS 
As featured In Feb. 1976 issue ot Electronics Today

Complete kit of parts (less cabinet) comprising Magnavox 10-40 10" bass unit. 
625 mid range 6” two XJ3 dome tweeters, crossover network, innabond. speaker 
silk and plans of cabinet.COO 00 traight extrâ per rail or air freight.
* Cabinet available.

B S R. STEREO PLAYER MODEL
LESS THAN Vz LIST PRICE P-128B $39.00 WITH SHURE 

M75CS MAGNETIC CARTRIDGE
PROFESSIONAL SERIES

Auto or manual operation 3 speed 11 W diecast 
turntable 4 pole shielded motor. Slide-in cartridge 
carrier. Counter-balanced pick-up arm. Fine stylus 
force adjustment & bias compensation. Damped 
lever type cue & pause control Diamond styles 

Post and Packing extra.

NSW $2 75. VIC. SA & QLD $4 75: Tas WA & NT S6.00 (reg post S2 00 extra)

SHURE MAG. CARTRIDGES
PER KIT

rev./min. Finished in black with

830 System also available.

NEW STANDARD B.S.R. C123 
RECORD CHANGERS 

New Shure M75-6 Magnetic 
Cartridges with diamond stylus

$25.00 Incl. spare LESS THAN
cartridge and stylus |% LIST PRICE|

Fully automatic turntable plays up to six 
records automatically and single records 
automatically or manually as required. 11" 
turntable. Bias compensation. Cue & pause 
control. Record speeds 331/3. 45 and 78

GARRARD M.82 
$60.00

TRANSCRIPTION 
CHANGER

---------- --------silver trim. Player and changer spindles supplied. 
Fitted with ceramic cartridge. Post & packing extra NSW $2.70; Vic., Qld.. SA 
$3.70; WA $4.70 (registered post $2 extra if required).

Spare cartridge and stylus for above $3.50 (list price $10.00).

Supplied with Pickering Cartridge with 
Diamond Stylus. Post & Packing (Reg 
post) NSW $3.60. Vic.. SA. Qld $4 74, 
Tas. $5.50. WA & NT $5.80.

$12.50 POST FREE

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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Station WYFR, with studios in 
Oakland, California and transmitters at 
Okeechobee, Florida and Scituate, 
Massachusetts, has been heard on 
several new frequencies. Broadcasts on 
5985kHz are noted to closing at 
0500GMT, while on 21525kHz an 
English program is heard up to 
2100GMT.

LATIN AMERICAN SIGNALS
The past winter has again provided 

interesting signals from Latin America 
around 0400 onwards, and again from 
1000GMT.
COLOMBIA: La Voz de Maria Radio 
Kennedy, operating on 4775kHz, has 
been heard at our listening post south 
of Invercargill, closing at0400GMT after 
a Catholic religious service.

"La Voz del Llano" has been received 
on 6115kHz at 1000GMT by Harry 
Weatherley of Melbourne. Following 
station identification in Spanish, the 
sound of dog barks and other farm 
noises were heard as the broadcast 
opened. Doug Berndt of Queensland, 
reporting in "DX Post," states that this 
frequency is generally well received in 
his area, with Radio Union from Lima 
being the dominant station.
ECUADOR: La Voz de las Caras on 
4795kHz has been tuned after 0400GMT 
when the Bolivian station on the fre­
quency closes. The signal from Ecuador 
was received in our location up to 
0520GMT.
PERU: Radio Atlantida has been heard 
by Brian Dodgson of Melbourne on 
4790kHz. This station closes at 
0600GMT. Radio America in Lima has 
been received by Robert Yeo in 
Melbourne at 0855GMT on 9595kHz, 
according to "ADXN".
DOMINICAN REPUBLIC: Radio Televi­
sion Dominican has been heard on 
5970kHz. Peter Bunn, reporting in 
"ADXN" states that the signal was 
heard at 1030GMT, with news in 
Spanish at 1100GMT. In New Zealand, 
this transmission has been logged dur­
ing the afternoons, with best reception 
around 0430GMT.

SOFIA'S NEW OUTLETS
Radio Sofia, Bulgaria, is using several 

new frequencies for its English broad­
casts and one of these is 11750kHz. This 
frequency has been used by the BBC 
since 1932, when it was registered as 
GSD. Transmissions from London are 
thus blocked during two periods by the 
signals from Bulgaria. As well, during 
our afternoons Radio Pakistan has also 
been noted on the 11750kHz.

The new schedule for broadcasts in 
English from Radio Sofia includes a 
broadcast to the British Isles 1930- 
2000GMT on 9700 and 11720kHz; and 

2130-2200 on 11750 and 15125kHz. 
Broadcasts to North America are 0000- 
0100 on 15330kHz and 0430-0500GMT 
on 11750kHz.

RADIO STENTOR
The new Bolivian station, Radio Sten- 

tor at La Paz, was first noted on 6125. 
Recently, however, John Campbell of 
Newcastle, NSW, while listening near 
Invercargill, heard them on the new 
channel of 6173kHz. In the opening an­
nouncement at 1100GMT, Radio Sten- 
tor gave its frequencies and said that its 
transmitter was built in Bolivia. This 
could be the cause of the unstable 
reception.

Swedish listeners have reported the 
frequency as high as 6183kHz when 
heard around 0300GMT.

The frequency of 6173kHz suffers 
some interference from the Philippine 
Broadcasting System on 6170kHz. Peter 
Bunn of Melbourne reports that Radio 
Nacional in Caracas, also on 6170kHz, 
opens at 1000GMT and could also cause 
interference to Radio Stentor.

Cleyton Howard, host of HCJB DX Party 
Line broadcast from Quito, Ecuador to 
Australia and New Zealand. Transmis­
sion times are at 0900CMT on Monday, 
Thursday and Saturday on 6130, 9745 
and 11900kHz.

BUCHAREST SERVICE
Radio Bucharest in Romania is heard 

well during our afternoons for its 
English transmission to North America. 
Several new frequencies have been 
noted in the broadcast 0400-0430GMT. 
Two of these channels are 11705 and 
11840kHz and the former provides 
good reception. Reception on the 
latter frequency is poor. Other fre­
quencies in use at this time are 5990, 
6155, 9570, 9690, 11705, 11840 and 
11940kHz.

NIGERIAN REGIONAL SERVICE
The Nigerian Broadcasting Corpora­

tion regional station at Jos has been 
noted opening at 0430GMT on 
5965kHz. The program is in English and 
the frequency is given as 5.9 short-wave 
during the opening announcement.

At 0445GMT, Trans World Radio at 
Monte Carlo commences transmission 
in German and blocks the frequency to 
0515GMT.

LISTENING BRIEFS 
EUROPE

DENMARK: Copenhagen has been 
heard on 9710kHz at 2055GMT with 
their interval signal. According to John 
Mainland of Wellington, NZ a station 
announcement in English has been 
heard at 2108GMT and then follows a 
program in Danish.
FINLAND: Helsinki has been observed 
on some new frequencies and their 
transmission to Australia and New 
Zealand is now carried on 17840kHz 
0930-1000GMT. This transmission, in 
English, replaces the old frequency of 
17785kHz. A broadcast in English to 
North America on 11800kHz is giving 
good reception 2300-2330GMT, while 
the same program is available on 
15265kHz. English to the United 
Kingdom 2130-2200GMT has been 
observed on 15270kHz.
SWEDEN: Radio Sweden has vacated 
11800kHz (now used by Finland) and is 
using 15205kHz at 2300GMT for the 
broadcasts to North America. In this 
area, the frequency is blocked by Radio 
Australia.

ASIA
GUAM: KTWR, Agana continues to be 
received on new frequencies. The early 
evening broadcast is now on 11780kHz 
from 0900GMT. At 1100GMT, the sta­
tion leaves 11780kHz and moves to 
11775kHz. At the same time, 17855kHz 
comes into operation. The frequency of 
11775kHz is used after All India Radio 
closes. ®

( “Retailers”

EXTRA PROFIT 
X 1 TRAFFIC

-I .4 4 VOLUME
7 ’«*,.* . . A

TO YOUR ESTABLISHED RETAIL STORE 
ANO GET THE BEST OF BOTH WORLDS!

Our Authorised Sales Centre programme is a proven 
way to increase retail sales and profits. Choose the 
famous Tandy products you want to add to your 
line—and keep your own identity! If you have a 
successful store (hardware, furniture, appliance, 
jewellery, photo, chemist, etc.) in a town of under 
20,000 contact us NOW. A minimum investment 
covering inventory and start-up costs can begin a 
rewarding association with Tandy, a leader in 
home entertainment and electronics!

Call or Write to: 
A.S.C. Area Director Mr. Ed Epps, 

280-316 Victoria Road, Rydalmere, N.S.W. 
Phone (02) 638 4333
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AUDIO LEADS
AUDIO LEADS CTED EQUIPMENT “

Soanar’s extensive range of audio 
leads covers practically every 
requirement for stereo/mono record, 
playback, etc.
Full 1.8 metre lead lengths fitted with combinations 
of the popular connecting, plugs and sockets.

• DIN • RCA • MINI • PHONO
Enable virtually any brands of equipment to be 
inter-connected.

Electronics Pty Ltd

SALES OFFICES 
VICTORIA: 89 0661
N.S.W.: 78 0281

S. AUST.: 51 6981 
QUEENSLAND: 51 5421 
W. AUST.: 381 5500

I See them at your local 
_| hi-fi or electrical store. 
y Trade enquiries welcome

MADE

PLAYBACK 
AMPLIFIERS 
MUSICAL INSTRUMENTS 
HEADPHONES

This pack contains —

Part No.: AS37

Description: 1.8M
Stereo RecorO/Play back

A+R SOANAR ELECTRONICS GROUP
Hong Kong Australia Japan
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New Products

Stereo & mono microphones from Technics
A new line of Technics microphones has been in­
troduced recently to the Australian market. Using 
the electret principle, they combine good 
appearance and good performance with a 
modest price structure, giving them an instant 
appeal to the enthusiast market, as well as to 
professional users.

The modern electret microphone is 
an adaption of the time-honoured 
capacitor or condenser microphone, 
which was widely used in professional 
circles, but which required the provi­
sion of a large polarising voltage and an 
outboard preamplifier.

In an electret microphone, the 
diaphragm — a high polymer plastic 
film — is given a permanent charge by 
exposure to a strong electrostatic field, 
thereby obviating the need for a high 
DC polarising voltage. Furthermore, 
with modern technology, the 
preamplifier, complete with its 1.5 or 
3V supply, can be built right into the 
microphone assembly. As a result, the 
electret microphone becomes a self- 
contained unit with an output voltage 
high enough, and an output im­
pedance low enough, to work straight 
into practical lengths of ordinary 
shielded microphone cable.

The one distinguishing feature of an 
electret mic. is a switch to turn off the 
the preamplifier when the microphone 
is not in use. Even so, the drain is so low 
that there is no great penalty for forget­
ting to do so. More important is the 
usual instruction to remove the battery 
when the microphone is being stored 
away, to minimise the risk of the cell 
rupturing and causing corrosion.

The special nature of the diaphragm 
and the very simple preamplifier im­
pose some limitations on the ultimate 
performance of electret microphones 
but they are nevertheless well up to the 
needs of quality speech, public address 
and advanced home recording. And 
they are fully competitive with dynamic 
microphones in the equivalent price 
range.

The Technics RP-3210E, on the left of
the group pictured, contains two elec­
tret units and two preamplifiers, being
intended primarily for use with stereo
recorders or stereo amplifier systems.

On display: the 
new range of 
Technics electret 
microphones. The 
RP-3210E on the 
left is a single unit 
stereo mic con­
taining two elec­
tret capsules.

The polar diagram, as published, in­
dicates that the individual units are not 
highly directional but, being set 160 
degrees apart, they give good sensitivi­
ty respectively to tne left and right, with 
ample froptal overlap.

Frequency response is quoted as 50- 
12000Hz, although it must be added 
that the curve shows a progressive 
taper through —3dB at 200Hz, —10dB 
at 100Hz, and —16dB at 50Hz. Output 
impedance is quoted as 600 ohms and 
sensitivity —70dB (OdB = IV/ubar at 
1kHz).

The RP 3210E comes complete with 
mic. holder, a fold-up desk stand, Vain 
adaptor, and 3m of cable terminating in 
twin jack plugs. Recommended retail 
price is $45.00.

Second from the left is the RP-3540E, 
a unidirectional mono mic with LED 
battery indicator. Its rated response is 
somewhat wider at 40-14000Hz, the 
bass response being level at 200Hz and 
tapering through -8dB at 100Hz and 
-12dB at 50Hz. Output impedance is 600 
ohms and sensitivity the same as for the 
stereo mic at -70dB. Inherent noise is 
quoted as 30dcB, wind noise at 45dB 
and maximum sound pressure level at 
120dB. Fitted with 5m of cable, and with 
folding desk stand, the recommended 
retail price is $50.00.

Third from the left is the RP-3500E, 
suggested by the manufacturers for 
close-up work. Fitted with a somewhat 
more elaborate windshield, it has a 
wind noise rating of 48dB and a max­
imum sound pressure level of 122dB.

The directivity pattern and frequency 
response curves are very similar to 
those for the RP-3540E, but the sen­
sitivity is marginally higher at —68dB. 
Recommended retail price is $45.00.

On the right of the group is the RP- 
3330, which sells for a modest $25.00. 
Shorter and lighter than the other 
mono units, its figures are: response 50- 
12000Hz; inherent noise 30dB; wind 
noise 50dB; sensitivity —78dB; max­
imum sound pressure level 120dB. The 
directivity pattern suggests good 
pickup from the front 190-degree sec­
tor, with pickup to the rear attenuated 
by up to 20dB.

Supplied complete with mic holder, 
collapsible desk stand, 3/s-inch adaptor 
and 3 metres of cable, the RP-3330 
would appear to be a good choice for 
anyone who wants the most 
microphone for the least money.

For further details inquiries should 
be directed to Technics dealers or 
direct to Haco Distributing Agencies 
Pty Ltd, 57 Anzac Parade, Kensington, 
NSW. Tel (02) 662 1222._____________

THE “ELECTRONICS AUSTRALIA”
LOG BOOK

FOR: RADIOAMATEURS, 
DX LISTENERS, 
CB OPERATORS. $2.95

From “ELECTRONICS Australia”, 57-59 
Regent St, Sydney OR by mail order from 
PO Box 163, Beaconsfield 2014. Price in­
cludes postage.

ELECTRONICS Australia, August, 1978 117



DON’T MISS THIS HANDHELD 
DIGITAL MULTIMETER 

THE ME-522

AC mA

DIGITAL MUC

ohm-
OCmA —

INPUT

AC V. max 600
DC V-

Specifications
Display: Liquid Crystal Display
Maximum indication: 1999 or -1999
Polarity: Automatic, negative polarity indication.
Zero adjustment: Automatic
Overrange indication: (1) or (-1) is displayed, in the first digit 
position.
Sampling time: 300 mSec
Battery voltage indication:
Operating temperature: 0 to 40°C (32° to 104°F) less than 80% 

RH
Accuracy temperature: 23° + 10°C (73.4° + 50°F) less than 

75% RH
Power source: Single 9 V transistor battery (NEDA 1904 or s 

—006p)
Power consumption: Approx 15mW
Battery Life: Zinc Carbon 150 to 200 hours.
Insulation voltage: Between the case and the input terminal 

and external input power jack; AC 1500V 
for one minute.

Size: 95mm (W) x 155mm (D) x 45mm (H); 3.74in.(W) x
6.10in.(D) x 1.77in.(H)

Weight: 300g (10.56oz) (excluding batteries)
Accessories: Test lead (red)................................................ 1 pc

Test lead (black)............................................ i pc
Operator’s manual .................................... 1 copy
Battery............................................................. i set
Spare fuse (Located battery 

compartment) ........................................ i pc

Electrical Specifications
DC Current Measurement

AC Voltage Measurement

Range Accuracy Resolution Input R. Voltage 
drop (in FS) Circuit protection

200m A
±(0.8% of 

rdg+ idgt)

0. Im A 1 K

200m V

20mA f°r 1 
u minute

2mA 1 M A 100 2 60mA ££1

20mA 10 m A 102 MmA minute

200 mA ± ( 1 % of rdg 

+ Idgt)

100/« A 1 2
1 A Fuse

1 A 1 mA 0.122 120mV

AC Current Measurement
Range Accuracy Resolution Input R. Circuit protection

200 mV

± (0.5% of rdg 

+ 0.3% of F. S 
+ Idgt)

100// V

I0M Q

A C350 V rms 

for 1 minute
2 V 1 m V

20 V lOmV

200 V 100 mV 650 V rms 
for 1 minute600 V 1 V

Frequency response |40 H Z - 1 K H Z

DC Voltage Measurement
Range Accuracy Resolution Input R. Circuit protection

200 m V

±( 0.25% of rdg 

+ 1 dgt)

100 a* V

I0M2

D C ± 500 V 
or AC350Vrms 

for 1 minute

2 V 1 mV

20 V lOmV

200 V lOOmV DC± 1100 V 
or A C650 Vrms 

for 1 minute1000 V ± (0.496 of^rd^ 1 V

Frequency response 40 H Z ~ I KHZ

Range Accuracy Resolution Input R. Voltage 
drop (in FS) Circuit protection

200// A ±(l% of rdg

+ 0.3% of F. S

+ Idgt)

0. Im A 1 K2

200 mV

Xie
2 mA 1 M A 100 2 “mA minute
20mA 10// A 102 '™"-* minute
200 mA ± ( 1 .2% of rdg 

+ 1.3% F. S
+ 1 dgt)

100// A 1 2
1 A Fuse

1 A 1 mA 0. 122 120mV

Resistance Measurement
Range Accuracy Resolution Test current Test power Circit protection

200 2 ±(0.2596 of rdg + ldgt) + 0.2 Q 0.1 2 1 mA Lo DC±30mA
A C30mA 

for 1 minute2 K2
±(0.25% of rdg 

+ Idgt)

1 2 1 mA
Hi

20 K 2 102 100// A
DC± 100 V

A C 100 V rms 
for 1 minute

200 K 2 100 2 1 m A Lo

20 M2 ±(0.896 of rdg + I dgt ) I0K2 0. Im a Hi

AVAILABLE FROM
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NEW PRODUCTS

Soar 31/2-digit DMM has LCD readout
A new portable digital multimeter with 31/z-digit liquid crystal dis­
play has just been released by Soar Corporation of Japan. It offers 
longer battery life, higher resolution, improved accuracy and ad­
ditional ranges compared with earlier models, at a very attractive 
price.

The new Soar model ME-522 digital 
multimeter is physically similar to the 
earlier model ME-521 reviewed in our 
February 1978 issue. The external 
dimensions are the same, 95 x 155 x 
45mm, and the panel layout is almost 
identical. However a close inspection 
soon shows that the new meter is 
significantly different from 
its predecessor, and improved in quite 
a number of ways.

The most obvious difference is that 
the new meter has a liquid-crystal dis­
play in place of LEDs. This makes the in­
strument much easier to read in con­
ditions of high ambient lighting, as well 
as providing a drastic reduction in 
power consumption. In fact the total 
power consumption of the ME-522 is 
only 15 milliwatts — so that its 9V 
battery (916 type) has a typical life of 
between 150 and 200 hours!

The LCD panel used has digits of 
around 8mm high, and with a good 
contrast ratio, making them clearly 
readable at all normal viewing dis­
tances. It also has a special "BATT" 
legend which is normally invisible, but 
becomes visible when the battery is 
reaching the end of its life.

The display of the ME-522 is 3Vz 
digits, compared with the 3 of the 
earlier model. This gives greater range 
overlap, and hence a higher average 
resolution. In addition the new meter 
has a fifth position on the range switch, 
giving an extra measuring range on all 
five modes.

The most sensitive range in both the 
DC and AC voltage measurement 
modes is now a nominal 200mV range, 
giving 100uV resolution in both cases. 
The next three ranges have nominal 
fullscale readings of 2V, 20V and 200V, 
with the final range designated 1000V 
for DCV and 600V for ACV. Input 
resistance in both modes is 10M on all 
ranges.

Rated accuracy on the four lowest 
DCV ranges is +0.25% of reading + 1 
digit, and for the highest range it is 
+ 0.4% of reading +1 digit. These are 
significantly better than the earlier 
model, and excellent figures for a low 
cost portable instrument.

Rated accuracy on all ACV ranges is 
+0.5% of reading +0.3% of full scale 
+ 1 digit, which is again better than the 
earlier model. Frequency response on 
the ACV ranges is from 40Hz to 1kHz.

The DC and AC (current) modes each 
have five ranges, with the same 
nominal full scale figures: 200uA, 2mA, 
20mA, 200mA and 1A. Minimum 
resolution is thus 0.1uA, an order lower 
than the earlier instrument. Voltage 
drop on the four lowest ranges in both 
modes is 200mV, falling to 120mV on 
both 1A ranges.

Rated accuracy for the three lowest 
DC ranges is +0.8% of reading +1 
digit, and for the two highest ranges 
+1% of reading +1 digit. For the AC 
ranges the correspnding figures are 
+1% of reading + 1 digit, and +1.2% 
of reading +1 digit. Frequency 
response on the AC ranges is again 
40Hz—1kHz.

The five resistance ranges have 
nominal full scale readings of 200 ohms, 
2k, 20k, 200k and 20M. The minimum 
resolution is thus 0.1 ohm, and the max­
imum value measureable is 19.99M — 
both significantly improved compared 
with the earlier model.

Rated accuracy on the three middle 
resistance ranges is +0.25% of reading 
+ 1 digit, with the lowest range having 
the same figure but qualified by a 
further factor of +0.2 ohms. The 
highest range figures are +0.8% of 
reading +1 digit. All of these figures 
are significantly better than for the 
earlier model, and are excellent for this 
class of meter.

It is interesting to note that on two of 
the resistance ranges, the test current 
has been deliberately reduced so that 
the maximum voltage drop produced 
across the measured resistance is 
300mV instead of 2V. This allows these 
"low power" ranges to be used for in- 
circuit measurements around semicon­
ductors, as the 300mV will be insuf­
ficient to forward bias most semicon­
ductor junctions.

The ME-522 is overload protected on 
all modes and ranges, like the earlier 
model. Similarly it uses a 1A fuse to 
protect the current ranges, and the fuse 
together with a spare is located in the 
battery compartment for easy 
accessibility.

Over-range indication is achieved by 
having the three full display digits blank 
out, leaving only the "1" visible.

Incidentally the case of the meter 
appears to be moulded in "Cycolac" or 
a similar high impact resistant plastic, 
making it quite rugged.

The meter comes complete with a 
pair of test leads, a battery and an 
operator's manual. An optional AC 
adapter is available if required.

We were able to examine, test and 
use the sample ME-522 meter pictured, 
and we were most impressed. It gave 
every evidence of being soundly 
engineered, and our impression is that 
the designers have made considerable 
effort to overcome any criticisms one 
might have made about the earlier 
model. The controls are very con­
venient to use, and the ranges now en- 
tirely adequate for all normal 
applications.

Perhaps the only minor shortcomings 
remaining are the restricted frequency 
response on AC ranges, and the lack of 
a tilting foot or bail.

Checked against our known voltage 
and resistance references, its accuracy 
proved to be well within the claimed 
tolerances. Reading stability was good 
too, with very little "bobble". Zero 
stability was good on all ranges and 
modes.

In short, the Soar model ME-522 
seems to us a most impressive little 
meter, and one whose compactness, 
high accuracy and low power con­
sumption should make it very suitable 
for both bench and field. At the quoted 
price of $99.50 plus tax, it seems ex­
cellent value for money.

The review sample came from Radio 
Despatch Service of 869 George Street, 
Sydney, who advise that they have 
good stocks. The ME522 is also available 
from Ampec Engineering Co Pty Ltd, of 
1 Wellington St, Rozelle NSW or P.O. 
Box 18, Strathfield 2135. (J.R.)
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136 VICTORIA RD MARRICKVILLE NSW 2204 PHONE 51 3845

STEREO RECORD PLAYER SAVE 66%SURPRISE PURCHASE 
CLARION

ONLY 
$8.90

FACTORY SCOOP
GARRARD MODEL SL65B 

CHANGER-PLAYER
Twin cone 10W 4 ohms Hi fi car 

speakers 
air suspension, big magnet 

$28.95 pair, P.P. NSW $1.50 
Interstate $2.25

240V 50Hz separate 2-pole motor, 
chrome turntable, 6W dia with plastic 

mat. Chrome tubular pick-up. Gimbal 
mount and rest. Ceramic cartridge 
P.P. NSW $1.25 Interstate $1.60

240V 50Hz • Synchro-Lab 4 Pole Motor • 3 
speeds • 1014" Aluminium Platter • Slide-in 
Head • Magnetic Cartridge • Diamond Stylus • 
Counter-balanced P.U. • Cue and Pause Controls 
• Stylus Force Adjustment and Calibration • Bias 
Compensator • Switch Click Suppressor • Auto 
Set Down • Wow and Flutter better than 0.14% 
RMS • Rumble better than 46dB • Size 14%'' x 
1216" x 4!6" above and 3" below Mounting Plate 
PP NSW $3.75, Vic. SA, Qld $5.75, WA $7.00

ONLY 
$35.00 
SHURE MAG. 
CARTRIDGE 

Base and Perspex Cover 
with hinges, teak or wal 
nut $29.00. Freight NSW 
$4.50. Interstate $6.50.

PLAYMASTER 40 + 40 STEREO AMPLIFIER

GREAT HI-FI 
PERFORMER 
TOP VALUE

$99 95 Complete kit Aug only
Quality components C-core transformer. Easy to build. Full instruction and circuit 
Send SAE for technical specs Freight NSW $3.50 Interstate S5.50.

FM WIRELESS MICROPHONES

GENUINE SANYO 
RECHARGEABLE

NICAD BATTERIES

PRINTED CIRCUIT BOARD
TEXTROLITE SINGLE SIDED 
Polyester Glass 1/16" thick 
Sizes: 14 "x 13"; 16"x 11";

16"x 12"; 24" x 5"; 15"x 8";
$2.75 per sheet

P P. NSW 85c, Interstate $1.20

$27.95
No 1 Unidirectional

$21.50
No 2 Omnidirectional

AA 
Specs: AA,

C 
1.2V —

Charging Rate: 45MA

D 
450MAH 
14/16 Hrs

C and D: 1.2V — 1200MAH 
Charging rate: 120MA 14/16 hrs 

$9.00 
$12.00 
$15.00
$1.00 Interstate $1.60

Size AA: 4 for
Size C 4 for
Size D: 4 for
Add P P NSW

AWA
E TONE 

and 12" speakers

(You can't trip over the mike cable — there isn't any)
FM wireless microphones have an in-built mini transmitter and operate in con­
junction with an FM radio receiver within 88-106MHz freq. Band Nos 1 and 2 
ideal for indoor use + club, board room, etc. Nos 2 and 3 especially designed for 

outdoor use. Specs. Nos 1 and 2. Electret condensor 1.5V at 2.5mA. Field 
strength less than 50UV/M at 50 ft.

SUBMINIATURE models are now available. No3 size 13 x 43 x 10mm. Operating 
radius approx. 800 metres $64.50.

No 4 size 35 x 30 x 10mm Operating radius approx 1500 metres $64.50.

MINIATURE RELAYS 
A1 quality 12V DC 

P-C Board mounting, heavy 
duty contacts, slide-on

For guitar, organ, bass, disco, rock con­
cert

12" 60W RMS. 8 ohms. 40-7000Hz.
Reson, 60Hz, $49.00 P P $4.50 

Interstate $6.50
15" 100W RMS. 8 ohms. 40-5000Hz.
Reson. 60Hz $99.00 Fon.Road. Rail.Air 

Send SAE for full tech, data

FAMOUS MAGNAVOX AUST. MADE LOUDSPEAKERS

plastic contact cover.
30mm

Type M106, 600 ohms 
Type M107. 500 ohms 
Type M111, 450 ohms

P P 75c

30 x 25

2
4
6

PDT $2.95
PDT $3 25
PDT $4.00

NO. 19 RF AMPLIFIER
250 Watts. 4 x 807 valves 

2-8MHz inbuilt supply 
12V DC — 600V, 250Ma 

Fon. Road Rail-Ltmited stock
$30 00

MODEL Imp Watts Reson Freq Hz V.C. Dia Price P.P.
• ‘ 10-40 8 40 45 30-8000 1W" $25 95 $2 50
8-30 8" 8 30 45 30-8000 W $19 00 $225
12WR 12" 8 16 45 30-16000 1" $16,90 $2.00
10WR 10" 8 16 45 30-16000 1" $16.00 $2 00
8WR 8" 8 16 45 30-1 6000 1" $1295 $200
6WR 614" 8 12 45 30-16000 1" $1240 $2 00
6-25 6W" 8 25 45 45-6000 1'4" $16 95 $2 00
XJ3 Dome 8/15 25 1500 2000-20000 1" $ 9 35 $1 30

C-CORE
TRANSFORMERS

MOTOROLA PIEZO-ELECTRIC 
SUPER HORN TWEETER

20 WATT STEREO AMPLIFIER CHASSIS

240V 50Hz • Power transformer included • Circuit • 
Easy to install • Specs • Output 8-16ohms • 10 
watts RMS per ch. • Distortion 0 5% • Freq response 
35-18000Hz • Input sen 500MV • Bass, treble, 
balance, volume controls •

$29.95 PP $2 00. Interstate $3.50.

Model
Model
Model

240V 50Hz primary 
low noise high efficiency 
JT266 0-18V 8A $22 95 
JT235 26-0-26V4A $21 95 
JT249 0-15V
8.5-0-8 5V 4A

for micro processor $23 95 
P.P NSW $2.95 Interstate $3.75

Hi-fi high efficiency. Front or rear moun­
ting Low harmonic distortion, less than 
15% No cross over network required 
No voice coil. High imp over 1000 ohms 
at 1kHz And still above 20 ohms at 
40kHz Power. 4 ohms 100W, 8 ohms 
50W. 16 ohms 25W 
$12 75 ea PP 75c

AWA NEW VALVES PHILIPS ETC.
PORCELAIN EGG 

AERIAL INSULATORS 
1614" x 1" Va" Holes 

10 for $3.99
P.P NSW 90c Interstate $1.30

CABINETS DON'T BE DISAPPOINTED ORDER EARLY PLEASE INDICATE SUBSTITUTES 
SHOULD YOUR PREFERENCE BE OUT OF STOCK

PANEL METERS
Extra good quality. To clear. 

Type MRA85 118x110mm. 1 amp DC. 
10 amp DC, 30 amp DC, 10Ma

$8 50 ea. V-U $9.50
Type MRA70, 85 x 78mm. 1A, DC. 
500mA. 100mA. 50mA, $7.00 ea

Type MRA65, 80mm sq V-U $8.50 
Type MRA52, 60mm sq. 1A. DC. 500V 

DC, $5.50 ea. V-U $6.50
Type MRA45, 1A. DC, 10A. DC. 500V. 
DC. 100mA. $4.50 ea, 50UA, 25OUA, 

500UA, V-U $5.50 ea
Type MRA38. 42mm sq. 10A, DC, 

300V, AC, $3.75 ea. V-U $4.50, 38mm 
sq, 0-1 mA with V-U scale $1.25, 200i/A 
centre zero balance, edgemetre. Scale 

size 35 x 15mm $3.00
P P NSW 75c Interstate 95c

Ideal for amps, power supplies, etc 
Brushed aluminium cover, steel base, 

teak veneered ends. Very attractive Top 
quality

Size: 11%” W: 8’/4" D. 3!6" H 
$4.50 PP NSW 80c Interstate $1.00

ONKYO 
REFLEX 

HORN

80 ohms 12W rugged white plastic 
$9.95 P P 90c

5 DIGIT MINI COUNTERS
Coil. 1 500 ohms. Size 28 x 20 x 44mm 

$1.75; P.P. 60c

1x28 6AS6 6BH8 6CS6 6DQ6 6J6 9BJ11 12BA6 16AB8 5763
1AJ4 6AR5 6BR5 6CQ6 6DM4 6K7G 9JW8 12BH7 17JZ8 6350
1G3GT 6AQ7 6BR7 6CG7 6DL5 6KV8 9AQ8 12BK2 17BF11 6386
1BK2 6AS8 6BQ7 6CL6 6DC8 6K8 11AR11 12BQ6 17Z3 6211
1K3 6AM4 6BV7 6CM6 6DJ8 6K8G 11LY6 12BE6 19AQ5 AZ41
1L4 6AX5 6BY7 6CA4 6E5 6SA7 12AD6 12BZ6 21A6 dy51
1S4 6AU5 6BW7 6CU5 6EM7 6SN7 12AV6 12AF6 32A8 E80F
1T4 6AH4 6BK7 6CK5 6EM5 6S2 12AC6 12CU5 45A5 E88CC
1U4 6AL5 6BJ5 6CZ5 6ET6 6V9 12AB5 12EK6 50BM8 ECF804
1U5 6AB8 6BD7 6CB6 6EW6 6W4 12AE6 12F8 50C5 ECL83
3A4 6AM8A 6BG6 6CG8 6EU8 6W6 12AU6 12FX8A 50EH5 EF804
3C4 6AR8 6BW4 6CD6 6FQ5 6W2 12AC5 12J8 35A5 ECC8013Q4 6AC5 6BQ5 6CV7 6FY5 6X2 12AT7 12K5 35W4 E180F
3Q5GT 6AJ8 6BW8 6CW7 6F5 7R7 12AT6 12S7 75B1 0RP904GK5 6AV6 6BQ6 6CM7 6F12 7V7 12AL5 12X4 85A2 RYP30
5Y3GT 6AW8 6BN8 6CJ6 6F14 7N7 12AZ7 13D3 95A1 0Z4
6AQ6 6BA7 6BH5 6CU8 6GK5 7AN7 12AU7 14BR11 108C1 OA2
6AM5 6BZ6 6BH6 6CB5 6GV8 7GS7 12AX7 15CW5 117Z3 OB2
6AM6 6BE6 6BC8 6CF6 6GH8 7FC7 12AN7 15DB11 150B3 N37
6AD8 6BM8 6BD6 6DR8 6GW8 7DJ8 12AV7 15A5 150C4 QS 150/45
6AK5 6BJ6 6BC4 6DS8 6GJ7 9A8 12AQ5 15A6 922 DM160
6AG5 6BN4 6BW6 6DR7 6HU8 9U8 12BY7 15DQ8 25E5 EN32
6AH6 6BA8 6BX7 6DA4 6JN8 9AK8 12BL6 16A5 5686 EN91/2D21

10 MIXED TYPES $9.50 PP $1.00 or $1.35 ea minimum order
$5.00
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MAIL

Letters to 
the editor

Red face department
There is a small spelling error in the 

article you published in the June 1978 
issue on page 43, describing the con­
struction of an audio sine and 
squarewave oscillator. The bridge os­
cillator concerned is due to Max Wien, 
not Wein as used incorrectly in the arti­
cle.

P. L. Wiesner,
Brunswick, Victoria.

COMMENT: You're quite right, of 
course. A gremlin must have slipped it 
through without anyone noticing.

PIP BUG problem
I am writing to inform you and your 

readers of a minor but irritating design 
bug in PIPBUC, the monitor/debug 
program used in your 2650 
microprocessor projects. Before ex­
ecuting a program, PIPBUG clears the 
PSU register, unless you have purposely 

preset it. This sets the 2650 flag output 
low, and hence puts a "space" on the 
20mA line to the terminal. The effect of 
this is to upset the terminal, which in­
terprets the space as a false start bit.

Even if the program begins sending a 
series of characters to the terminal soon 
after it begins running, this tends to 
cause the terminal to receive the first 
character or two out of step.

The solution, rather than to manually 
preset the PSU to 40 each time, is to 
start each program with a PPSU instruc­
tion, hex code 76 40. This restores the 
20mA line to the correct "mark" condi­
tion within microseconds of the 
program starting to run.

Alan Peek,
Woolwich, NSW.

COMMENT: We ourselves were aware 
of this, and many of the programs on 
our 2650 software record start with a 
PPSU instruction for this reason. But 
thanks for reminding us that we hadn't 
told readers!

LANTHUR
ELECTRONICS

69 Buchanan Ave, North Balwyn, Vic. 3104. 
P.O. Box 162. Ph: 859 4061.

LAMP DIMMER KITS — Will control in­
candescent lamps from full to out. 
Capacity up to 2400 watts. Specify if 
rotary or slider control required. $8.95 
ELECTRIC MOTOR SPEED 
CONTROLLER KITS — Suits all 240v 
brush type motors. Controls down to 
stop without loss of torque. 10 amp. 2400 
watt capacity. $10.95
CABINETS — Suitable above dimmer 
and speed kits. Aluminium $2.95 
Plastic with alum lid $1.95
CRYSTAL EARPIECES — With lead and 
3.5mm plug. 0.95 or 4 for $3.00 
SILICON DIODES — 25 amp 100 piv. 
Stud mount. Fwd or rev. $2.25
 4 for $8.50 
POTENTIOMETERS - Tab mount with 
1” plastic shaft. 10k only._____4 for $1.00

 10 for_$2.00 
TRIMMER COND. — Ceramic base. 
20/150 pf.__________________4 for $0.75
__________________________ 10 for $1.50 
SPEAKERS — Oval 5” x 3”, 16
ohm. $3.25

2 for $5.95
POSTAGE: All above prices include postage.

ROD IRVING ELECTRONICS 499 High St, Northcote 
Vic 3070. Tel: (03) 489 8131

1.90

TTL 1-9 10 up TTL 1-9 10 up TTL 1-9

7400 25 23 7432 45 40 7491 1 00
7401 25 23 7437 50 45 7490 75
7402 25 23 7438 50 45 7492 75
7403 25 23 7440 30 25 7493 75
7404 37 33 7441 1 50 1.40 7496 125
7405 37 33 7442 .70 .65 7497 400
7406 .80 75 7443 2 10 1.75 74107 65
7407 .50 45 7444 2 10 1.75 74121 .60
7408 34 28 7445 1 66 1 39 74123 1.10
7409 34 28 7446 1 50 1.40 74125 125
7410 30 .25 7447 1 25 1.15 74126 80
7411 37 33 7448 125 115 74132 175
7412 30 25 7450 35 32 74137 2 10
7413 54 47 7451 .35 32 74141 135
7414 1.03 95 7454 30 25 74145
7416 60 55 7470 65 60 74150 1.80
7417 .60 55 7472 45 .40 74153 110
7420 30 25 7473 60 «kIve 74154 J.70
7421 30 25 7474p. 65 60 74155 1.50
7423 53 45 ^7475 .65 60 74156 2.10
7425 53 7480 125 — 1.20 74182 2 70
7426
7427
7430

7482
7485
7486

165 1.55
145^35

65 60

10 up

$

95 
.70
70 
70

1.20 
3 50

60 
55

1.05 
1.10
.75 

165 
2 00 
1.30 
1.80

REGULATORS
7805
7806
7808
7812 
uA 78

5v1A 
6v1A
8v1A 
12v1A

$1.30 
$1.30 
$1.30 
$1.30

7815
7818
7824
7905

15v1A

HGCK 5 A adjustable Reg
uA H05KC 5v 5 A $7 90

DIODES & BRIDGES
0A91
OA95 

IN4002 
IN4004 
IN5625

18 
08 
.09 
.50

15 IN4148
16 W02

24v1A 
5v1A

$1.30 
$1.30 
$1.30 
$2.00

( 1.5A 200v Bridge) 
W04 85

Í1 5A 400v Bridge)

$8 50

^6 1A^»%J448

80 75 I

WELLER CORDLESS 
SOLDERING IRON KIT
Model WC 100DK 15W mcl 
batteries, solder, four in­
terchangeable tips, battery 
charger, plus instructions for only

25

74163
74165

1.90
2 50
W0

A 2.00
3.70

CMOS

4001 25 23 4023 25 23 4052 1 20 j,10
4002 25 23 4024 90 85 4053 1 20 1 10
4006 1 40 1 30 4025 40 35 4066 90 85
4007 25 23 4027 80 75 4068 40 38
4008 1 25 1 20 4028 125 120 4069 35 30
4011 25 23 4029 1 90 160 4070 40 35
4012 25 23 4032 too 90 4072 40 .35
4014 135 1.25 4033 too 95 4078 40 35
4015 1 20 110 4034 540 490 4086 1.40 1 30
4016 50 48 4035 2 10 190 4510 1 50 1.45
4017 1.40 1.35 4040 130 1 20 4511 1 50 1 45
4018 1 40 1 35 4042 1.25 1 20 4518 1.50 1.45
4019 75 70 4043 1 50 1 45 4520 145 140
4020 1 60 1 50 4049 60 .55 4523 1 45 1 35
4021 1 40 1 30 4050 60 55 4528 1.20 1.10
4022 1 60 1 50 4051 120 110 4553 7 50 720

4026 2 10 200

$29.50
, IC SOCKETS
I GLVpk’DIL 25

1 14 pm DIL 33 ,
p 16 pm DIL

OPTOELECTRONICS
FND357 jl«

OV 375"cc $1 40 $1 30

5"cc $1.50 $1 40
FN0800,A 

Tec $3 50 $3 30

LINEARS
□A311 85 80

85 
85

uA339 
uA3401

90
90

uA556 $120 $1 10

23
30
33

FPT100 
(Phototrans) 

FPT120A 
(Phototrans) 

PCD820A 
(Opto coupler)

uA741
9368 

RL4136 
LM38O

7912 -12v1A $2.00 
723 14 pin DIL .50 
723 (METAL

KC CAN $1.10

I $3.65 $3.50
(400v10A Bridge)

MDA3401 $475 $4 50
80 (30A 10Ov Bridge)

CB REGULATORS
13 8v è 2A + 
uA78CB VC 

(TO22O) 
uA78CB KC 

(T03)

SCRS &
SC141D 
6A 400v
Open

$130

$140

$150

40
$1 90
$3 90
$1 30

$2 75 $2 60

$3 50 $3 30

TRIACS
$129

Friday night till 7 00 pm

$1.20

$1 30

$1 30

35 
$175 
$3 60 
$1 25

LED RED 
LED GREEN

25 
40

LED YELLOW 45

LM301
LM381
LM382

LM3900

50 
$2 20 
$2 20

95

22
35
40

45 
$1 90 
$2.00

90

Also in stock, multimeters, veroboard, solder, solderwick and soldering irons. 
All components brand new by top companies. Prices current until end 

August.

Mail orders PO Box 135 Northcote, 3070. Minimum 75c post & pack. 
Send SAE for free condensed catalogue.
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READ ALL ABOUT IT ! 'S ram

Dick has an ENORMOUS range of books for amateurs, hobbyists, beginners, professionals . 
The titles listed here are just a small sample — call into a Dick Smith store today and see the lot!
BOOKS FOR CB'ERS
Citizens Band Radio 
Handbook
Hicks — 192 pages 
Complete CB handbook 
with dozens of photos and
diagrams.
Cat. B-1268 .$5.00

BOOKS FOR AMATEURS 
(and aspiring amateurs)

CB Radio Construction Projects
Buckwaiter — 128 pages
Shows you how to build many low-cost 
devices to use with CB radios.

ARRL Handbook 
1978 edition 
— 704 pages
The standard reference 
book for amateurs the 
world over.
Cat. B-2218 . . . $12.75

Cat. B-1220 .$6.25
99 Ways to Improve Your CB Radio 
Buckwaiter — 128 pages
Will help, you improve your CB's perform­
ance, increase your enjoyment of CB.
Cat. B-1256 $5.75
What you need to know 
about CB Antennas
Leo G. Sands — 54 pages 
Improve your rig's per­
formance by ensuring 
your antenna is correctly 
set up.
Cat. B 2326 $3.00

Radio Handbook 
Orr — 1080 pages 
Incredibly comprehensive book on amateur 
communications. Over 30 chapters packed 
with information.
Cat. B-1106..........$23.95
Understanding Amateur Radio
ARRL — 218 pages
Establishes the technical groundwork for all 
phases of amateur radio.

Getting Into Micro­
processors 
Rowe — 80 pages 
A first rate 'hands-on' 
book written for begin­
ners by an acknow­
ledged expert.
Cat. B-2350 . . . $4.50
Programming Microprocessors) 
McMurran — 280 pages 
The most detailed, up-to-date information 
available in this price range.
Cat. B-2348 $9.50

Cat. B-2232 $8.75

CB Radio Antennas 
Hicks — 136 pages 
A useful guide to all CB'ers who wish to 
improve the performance of their antenna 
systems.

Microprocessor/ 
Microprogramming 
Handbook
Ward — 293 pages 
An authoritative, prac­
tical guide to micropro­
cessor construction, 
operation, programming 
and applications.

Cat. B-1257 $6.50
The Truth About CB 
Antennas
Orr & Cowan — 240 pages 
Enables you to build, buy, 
install and adjust efficient 
antennas for strongest 
signals.
Cat. B-2327 .... $8.50

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.

Cat. B-2346 $9.50
How to buy and use Minicomputers and 
Microcomputers
Barden — 240 pages
Covers everything you need to know about 
selecting, buying and programming your own
system.
Cat. B-1276 $13.50

Cat. B-2315 $3.75
ARRL Books
So well known they need no description. 
SSB for the Radio Amateur
Cat. B-2212 $6.75
FM and Repeaters for the Radio Amateur

CB Radio Installation Handbook
Hicks — 178 pages
Gives you step-by-step instructions on how to 
install your own base or mobile station.

Cat. B-2210 $6.95
Specialist Communications Technique
Cat. B-2230 $6.90

Cat. B-1270 $7.95
Hints and Kinks. 9th Edition.
Cat. B-2206 . . . Was $3.75. . . Now $2.99
Radio Amateur's Operating Manual

BOOKS ON SEMI-CONDUCTORS
Questionsand Answers on IC’s
Hibberd — 100 pages
Covers linear and digital IC's, explaining the 
various types, their characteristics and uses.
Cat. B-3012 $3.25
Cookbooks
Contain all the recipes for a 
full understanding of the 
various types of IC's, their 
characteristics and applica­
tions

.CAIOS
C°OKBOOK

CB Radio Servicing Guide /servicin
Sands — 160 pages / guide °
A complete and practical / -
guide to servicing all types ¡Wj9 
of 27 MHz equipment. '
Cat. B-1254.......... $7.50

Cat. B-2208 $6.90

BOOKS FOR MICROCOMPUTER 
ENTHUSIASTS

CB'ers Handy Atlas/Dictionary 
— 64 pages
The most complete CB Dictionary yet, with 
over 1000 listings.
Cat. B-1856 .......... $3.00
Dick Smith's Australian 
CB Radio Handbook 
128 pages
The first book written spe­
cifically for the Australian 
CB scene. Tells you every­
thing you want to know
about CB.
Cat. B-2325 $3.95

An Introduction to 
Microcomputers Osborne 
Takes you from square 
1 through to a thorough 
understanding of micro­
computer technology»

Volume 0 — the 
beginner's book 
Cat. B-2339 .. . $12.00
Volume 1 — deals with 
basic concepts
Cat. B-2340 . . . $12.50
Volume 2 — discusses 
use of real products.
Cat. B-2342 . . . $19.50

ri

CMOS Cookbook
Lancaster — 416 pages
Cat. B-1248 . . . $13.50 f
IC Timer Cookbook 1
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.
Cat. B-1164 $6.25
Transistor Equivalents
Gives equivalents of 
thousands of American, 
European and Japanese
transistors.
Cat. B-4507 $4.90
MAGAZINES! We stock dozens 
of local and overseas electronics magazines. 
Come in to any of our stores and have a browse. 
Unfortunately we cannot supply magazines by 
mail order.

^SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS



Books & 
Literature

NEW BOOKS
Just a few of the thousands in stock. Call in or write. 
Prices subject to fluctuation. Correct at time of going 
to press.

Amateur satellites
OSCAR AMATEUR RADIO SATELLITES, 

by Stratis Caramanolis. Originally in 
German, translated by Colin B. 
Newbury. English edition distributed 
by Radio Society of Great Britain. Soft 
covers, 193 pages, 40mm x 205mm, 
numerous diagrams and 
photographs. Price in UK £3.80.
This book is an attempt to cover as 

many aspects as possible of amateur 
communications satellites (OSCARS, 
and in many respects is the most 
comprehensive treatment of the 
subject we have seen so far.

Chapter 1, Planets and their orbits, 
includes brief historical references to 
the beliefs of early astronomers. From 
this it progresses to the modern 
concept of our solar system, and the 
laws which govern its, behaviour.

Chapter 2, Satellites and their Orbits, 
discusses the mechanics of artificial 
satellites under such headings as: What 
keeps a satellite up, the Mercator map, 
orbital height, period, and speed, etc.

It is not possible to discuss all the 
chapters in detail, but the heading^ are 
as follows: Chapter 3, Anatomy of a 
Satellite; Chapter 4, Satellites as Relay 
Stations; Chapter 5, Fundamentals of 
Telecommunication via Satellites; 
Chapter 6, Telemetry Systems; Chapter

7, Satellites of the OSCAR Series; 
Chapter 8, Operating with Amateur 
Satellites; Chapter 9, Learning with 
AMSAT-OSCAR Satellites. There is also 
a brief description of OSCAR-8, a list of 
abbreviations and symbols, and a 
bibliography.

Two of the chapters, numbers five 
and eight, should be of particular 
interest to the amateur wishing to get 
started in satellite communications.

Chapter 5 is devoted to "budgeting" 
the signal losses and gains involved in 
satellite communications; the losses 
due to distance and frequency, against 
the gains of aerials at both ends. It 
includes a useful chart giving space loss 
attenuation, plus the formula from 
which it is derived.

Much of chapter 8 is devoted to 
methods of calculating a satellite's 
position, using published data, graphs, 
maps, tables, formulas, and devices 
such as "Oscarlocator".

Considering the broad scope of this 
subject the author has done an 
excellent job in fitting so much into 
one modest size volume. Any amateur 
would be well advised to add this to his 
satellite literature or even use it as a 
starting point. Highly recommended.

Our copy direct from the Radio 
Society of Great Britain, 35 Doughty St, 
London, WC1N 2AE, England. (PGW).

ARRL Handbook 1978 edition ........................$12.95
RSGB Handbook

Vol. 1 ........................................................................$21.85
Vol. 2 $18.90

World Radio TV Handbook 1978 edition complete
guide to the World's broadcasting & TV station-
s..........................................................................................$12.95
World DX Guide — Companion to World Radio TV 
Handbook due July/August — Reserve your copy 
now.

American Radio Relay League
A course in radio fundamentals $7.20
AARL Antenna Handbook .......................................$8.20
Electronics Data Book ................ $7.20
FM & Repeater for the radio amateur .............$7.20
Getting to know oscar from the ground up . $5.60 
Hints & Kinks for the Radio Amateur, new ed.$8.00 
Learning to work with Integrated Circuits $4.00 
Radio Amateur's License Manual $5.60
Radio Amateur's VHF Manual............................... $7.20
Single Sideband for the Radio Amateur . . $7.20
Solid State Design for the Radio Amateur $12.80 
Special Communications Techniques for the Radio 
Amateur..............................................................................$7.20
Understanding Amateur Radio...............................$8.80
Coil Winding Calculator: L/C/F Calculator . $4.45

Radio Society Great Britain
Amateur Radio Techniques, Hawker................$8.20 
Guide to Amateur Radio, Hawker.......................$3.25
Radio Data Reference Book, 4th ed. 1977 . $9.35 
Test Equipment for the Radio Amateur — new 2nd 
edition 1978 ................................................................$11.75
VHF-UHF Manual. Evans & Jessop, 3rd ed. $17.00

Recent Popular Titles

SUPER SPECIALS WHILE STOCKS LAST

Amateur Radio Theory Course — Ameco $7.80 
Australian Radio Amateur Callbook 1977 . . $2.85 
Beam Antenna Handbook, Orr...............................$7.80
Be Your Own Television Repairman $2.95
Best of Creative Computing, Vol. 1..................$15.95
Best of Creative Computing, Vol. 2..................$15.95
Building & Designing Transistor Radios, 
Warring ..............................................................................$7.40
Building Hi-Fi Speaker Systems $3.95
CMOS Cookbook, Lancaster ...............................$13.50
Cubical Quad Antennas, Orr ..................................$6.75
Ham & CB Antenna Dimension Charts, Noll $3.90 
Home TV-FM Antennas.......................................... $9.20
Installing TV & FM Antennas, Sands $6.50
Introduction to Microcomputers

PRINTED CIRCUIT
AMINA T£S

175mm 
200mm 
150mm 
230mm 
230mm

X 
X 
x 
x
X

100mm
190mm
75mm

115mm
150mm

x 
x 
x 
X 
X

1.6mm
1.6mm
1.6mm
1.6mm
1.6mm

Phenolic . 
Phenolic . 
Fibreglass 
Fibreglass 
Fibreglass

J
Copper clad 1 oz on one side 

...................................... $0.40 

...................................... $0.65 

...................................... $0.40 

...................................... $0.70 

...................................... $1.00
555
723
741
747

Timer...................
Regulator (DIL). 
Op Amp (mDIP) 
Dual Op Amp ..

7475 Quad Bistable Latch........
7493 4 Bit Binary Counter^....
7495 4 Bit RS LS Register ....
7496 5 Bit Shift Register..........

$0.50 
.70 
.40

1.00 
.65 
.60 
.85

1.00

74164 8 Bit SI PO Shift Register : 
74165 8 Bit SI PO Shift Register
4001 Quad 2 Input NOR Gate. 
4016 Quad Bilateral Switch ... 
1N4148 Diodes.............................
PA60 600PIV 8A Bridge Rectifier 
NSL5053 0.2” Red LED c/w mtg 
2N3055 Transistor c/w washers

$1.40
1.40 

.28 

.65 

.05
4.50 

.25 

.80

Vol. 0 — Beginners Book, Adam Osborne $12.55
Vol. 1 — Basic Concepts, Adam Osborne $12.55
Vol. 2 — Some Real Products, Adam
Osborne ......................................$21.55

8080 Programming for Logic Design, Adam
Osborne..................  ......................................... $11.80
Japanese Radio, Recorder Tape Player — Schematic
Servicing Manual $9.90
Low & Medium Frequency Radio Scrap Book — Ham
Radio Magazine ............................................................$9.85
Magazines — Byte; Interface Age; Kilobaud; Per­
sonal Computing; — each.......................................$4.00
Microprocessor/Microprogramming Handbook, War- 
ri $9.75
Radio Handbook, Orr, New 20th edition $24.40
Reference Data for Radio Engineers $37.50
Servicing Electronic Organs — Tab $13.95
73 Dipole & Long-wire Antennas, Noll.............$6.75
73 Vertical Beam & Triangle Antennas, Noll $7.50
TTL Cookbook, Lancaster $12.25
Transistor Substitution Handbook, 15th ed . $5.65 
Tube Substitution Handbook, 20th ed..............$4.20

RELAYS 12V 1 Changeover Contacts
2A/50VDC 4A/250VAC 27.5 x 13 x 10.5mm high $2.3t>

LOTS MORE DISCOUNT COMPONENTS STOCKED — WRITE FOR YOUR FREE 
COPY OF OUR LATEST ILLUSTRATED CATALOGUE.

PACK AND POST 50c MINIMUM — ALLOW MORE FOR HEAVIER ITEMS.

P.O. BOX 254.
PUNCHBOWL 2I96

MAIL ORDERS BY RETURN

PLEASE ADD 90c per parcel postage (Vic ) 
$1.70 per parcel interstate

TECHNICAL BOOK & 
MAGAZINE CO.295-299 Swanston St., MELBOURNE 3000 Ph. 663 3951
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GENUINE AIRCRAFT CLOCKS 
8-DAY EX RAAF 

$27.50
P&PAS1.60 B$2.50

C$2.70 D$2 70

SENSITIVE ALTIMETERS
Ex RAAF Smiths, $65 each 

p&p $1 m

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated
Dimensions: 6inx5inx5in
Weight: 2kg 
$35

Sperry Artificial Horizon
AN5736 1 Air Operated.
Dimensions: Length 9in;
Diam 4V2in.
$45.

Slip and Turn Indicators
Electric. Type Mk. 12.
24Vdc.
Dimensions: Length 6'/zin.
Diam: 3’¿in.
Weight: 1kg. 
$17.50.
P&P A. $1 60, B $2.50, C. $2.75, D. 
$2.75

POSTAGE KEY:
A: NSW
B: Vic, Qld, SA
C: NT, Tas
D: WA

NIFE CELLS
1.2 volt, fully charged, 4in x 3in x 1 in 4 
AH

$1 50 each p&P 80<

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50
Post $1.10

VALVES 6BM8 $1.50
6GV8 $1.50

CENTRE DRILLS 15'764 x 5/64 
Carbon Steel, $3 dozen 

Post 60c

BRAND NEW CV850 $1.50
65N7GT 95c 1H6G 75c
5U4G 95c 832 $6.00
EF50 75c 6X4 $1.80
5Y3 $2.25 VR65 75c
2X2 75c

P&P 40c

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles Uses 
standard batteries at each phone. Any 
number can be connected together on 
Ing'e line $35 QQ

(2 TELEPHONE SETS)

$2 Cartage to Rail. Freight payable at 
nearest attended Railway Station

ARTILLERY DIAL SIGHTS MK2
Can also be adapted as a Dumpy Level 
or as base for a telescope has full 360? 
5’4" diam. gunmetal rotating circle. Ad­
justable elevation and depression. Has 
top grade %" diam. object lens. F.L. 10" 
with cross hairs, eyepiece, W right angle 
prism — height 10" — weight 3'/zkgs. 
With leather carrying case. Original cost 
$300. Our Special only $27.50
P&P A $1.95, B. $4.25, C $5.90, D. 
$5 90

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'way Stn.

TEN CHANNEL 
VHF TRANSCEIVER

100 to 125 MHz 28 volt DC operated 
AM single crystal locks both TX and RX 
on same channel complete with 
generator. $33.00

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

ZOOM SPOTTING 
SCOPESEX ABC 

MAGNETIC RECORDING 
TAPES W

PROFESSIONAL QUALITY 
5" x 600' $1.50

7" x 1200’ $2.75
P&P A. $1.10, B $2.00, C. $2.25, D 
$2 25.

30 x 30 r*
LENGTH 12’/2”, HEIGHT Z

10” /
WEIGHT 1% lb Z

•ft High grade coated lenses,
i \ Ideal for pistol and rifle ranges

Y or general viewing. Zooms in
Y from very low to high powers

EX-ARMY TWO-WAY 
FM RADIOS

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 $3.50 extra. Harnes $4 50 extra 
$2 Cartage to Rail. Freight payable 

nearest attended Railway Station.

COLLINS INDEPENDENT 
SIDEBAND TRANSCEIVER

TRC/75
Fully synthesised transceiver with am, 
upper, lower and independent sideband 
operation, 1 KHz steps from 2MHz to 
29.999MHz 1 microvolt sensitivity. 
2.5KHz bandwidth ssb. 6KHz bandwidth 
AM 1 RW. PEP max output. Fully 
automatic tuning of both transmitter and 
receiver from remote control unit. 
Complete with automatic aerial coupling 
unit, mic, headset, etc, 400Hz supply

Ideal for amateur use.
PRICE $750

$29 95 Z * Complété with tripods.
Z \ POST: A $1 70, B $2.25, C.

45 x 40 Z I $2.40, D $2.65
St loin Z k TELESCOPES

Weight: 2lb W 25 x 30 $9 95
S47.50 $ P&PA. $1.10

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex­
tends to 8". Only $6.95 each, post 60c.

CONDENSER LENS
diam. 4'^" F.L. 75c. 2’//' diam 2" 

F.L. $1.50 each or $2.50 per pair. P&P 
40c

BINOCULARS
PRISMATIC Coated Lenses. Brand new . 
Complete with case.

8 x 30 $32.50 P&P
7x50 $43.95 A $1.65

10 x 50 $44.95 B $2.75
12 x 50 $46.00 C $3.20
20 x 50 $47 50 0 $3 20

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" 
H" $30.35. W' $43.30, %" $47.60 
P&P A $1.90, B $2.75, C $3 20, D 

$3.95

COLLINS SYNTHESISED 1 

SB RECEIVER
TRC/75 receiver section of transceiver 

specification as above.
PRICE $400

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER

240 volts operated complete with 
Speaker and Amplifier

RCA $275
$1 Cartage to Rail Freight payable at 
nearest attended Railway Station.SMALL CLIP-ON 

POCKET TELESCOPE
1 5X $5.40 Post 60c

MEGGER Battery Operated
No cranking — in vinyl case Ranges. 
Meg Ohm 0-1000 Megs. Centre 20 
meg. Rated voltage 500 volts. Low ohm 
0-1000 ohm OH 1 range 0-1 meg ohm 
on 1k range. AC voltage 0-250 volts. 
$79.50
Post A. $1.60, B $2 50, C. $2.75, D 

$2 75

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army 
Don, 8 perfection condition $35 per 
drum. $2.00 cartage to rail freight 
payable at destination

CB RADIOS
PMG Approved Famous Pony Brand on 27 
Meg.
7 transistor model $55 per set of two 
(hand held).
11 transistor model 1 watt (hand held) 
$72 ea.
5 watt 6 channel $69 ea.
Post A. $1.65. B. $2.75. C. $3.20. D.

$3.20

RECEIVER No. 210
2-16 M/cs $65.
Transmitter No. 11 suits 210 $35.
24 volt Power supply to suit above $15. 
Or complete station with Headphones. 
Mic. Morse Key. Antenna $110.

RCA 77DX MiCROPHONES
PROFESSIONAL QUALITY $75 

P&P A. $1.80, B $3.50, C. $4.55.
D. $4.55

WHIP ANTENNAS
8ft in 6 tapered sections, copper plated 

steel no base $9.50.
Post $1.10

SOLENOIDS
Plunger Type 24V 300MA. Suit electric 
camera control, miniature trains, radio, 
etc.

$2.50 P&P 20c
200 MA 24 volt, Véin push movement, 

$2.50 P&P 20c

KAISE MULTIMETERS
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required.
DC Volts 2.5 to 1000V (20,000 OHMS 
per volt) AC Volts 10 to 1,000V (10.000 
OHMS per volt) DC Current 50 UA 25 
MA 250 MA. Resistance 40 K OHM, 4 
MEG OHM Decibels minus 20 DB plus 
62 DB complete with instructions only 
$23.95 ea, PP $1.05. Multimeter 
similar to above 30,000 OHMS per volt 
$29.50 P P $1 05

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.

MORSE KEY 

$1.75 
Post 40c

MORSE KEY BUZZERS 

$4.25 

Post 60c

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

MAGNESIUM DRY CELL 
BATTERIES

Suits PRC 25 and dozens of other uses.
15 volts long life only $1.50 ea.
P&P A. $1.65, B $2.75, C. $3.20, D.

$3.20

SIEMENS 
Typing Perforator

240 Volt Type with Keyboard $57.50

!
3000 TYPE RELAYS

P.M.G. 200 ohms — 1,500 ohm
Coils $2.50 each P&P 60c

1Leitch Bros.
4 DIGIT RELAY COUNTERS 
50 volt DC. suit slot car Lap counters, 
e,c $1.25 each. P&P 60c

70 OXFORD STREET, SYDNEY 2010
SORRY NO COD

P.M.G. TYPE KEY SWITCHES. 
75c P & P 20c
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INFORMATION CENTRE
k____________________________________________________ /

Avantek
STEREO CASSETTE DECK: I am making 
the stereo cassette deck published in 
the February 1978 issue (File No. 
1/RA/34) as my first hifi project. I am 
rather appallea at the wiring diagrams 
and picture which try to show how to 
do tne wiring to the PCB. I have had 
several experienced people try to work 
it out but the only way they say they 
could do it is to trace the whole circuit 
through.

I am also wondering why the output 
has only two wires and the input has 
four wires. Could you please tell me 
which of the terminals of the 
Playmaster 25/25 stereo amp they go to. 
I know they go to Tape Out sockets but 
which contacts, centre or outer ones.

I would really appreciate it if you can 
help me out in these things. I hope all 
of your projects are not as mixed up 
and unclear as the cassette deck. (G.T., 
Heathmont, Vic.)
• We indicated, at two places in the

Notes & Errata
PLAYMASTER TWIN 25 and 40/40 (April to 
June 1976, File Nos 1/SA/55-58, December 
1976, January 1977, File Nos 1/SA/59,60). In 
those amplifiers with the optional 
loudspeaker protector fitted, the positive 
supply to the protector PCB should be taken 
from the rectifier side of one of the positive 
rail fuseholders rather than from the collec­
tor of T13. This avoids a possible danger to 
the loudspeakers if the fuse associated with 
T13 blows and removes power to the protec­
tor PCB.
ELECTRONIC KEYER (March, 1977, File No. 
3/MS/74): The two 10k resistors at the inputs 
from the paddle are incorrectly placed on 
the PCB, compared with the circuit diagram. 
There is no apparent degrading in perfor­
mance as a result and they may be left as

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.

I
 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.

REPLIES BY POST: Limited to advice concer­
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy 
answers, undertake special research or dis­
cuss design changes. 

article, that this was a challenging pro­
ject. So perhaps it is unfortunate that 
you pick it as your first stereo project. 
The diagrams and text are intended as a 
guide to tracing the circuit of the 
mechanism PCB so that cuts to the PCB 
and interconnections can be made. 
Rather than show all the cables and 
wires, the connections are shown 
numbered, for clarity. We are sorry you 
find it confusing, but persevere and 
you will find the end result worthwhile.

Both the high and low level inputs 
are run in shielded cable because they 
are high impedance. The output (from 
S105C1 and S105C2) is low impedance 
and a relatively high level of about 1 
volt RMS, and therefore does not need 
shielding. The earth return of the out­
put is via the shield of the high level in­
put cable. The outer contacts of the 
four-way RCA connector are con­
nected together, as shown in the 
diagram; these become the earth point 
for the deck.

they are. However, readers who wish to 
adhere strictly to the circuit may reconnect 
the 10k resistors underneath the board.
LOW COST VDU KEYBOARD MODULE 
(April 1978, File No. 2/CC/25). In the overlay 
diagrams on page 53, the E and C connec­
tions to the BC558 transistor are shown 
transposed. The circuit diagram on page 49 
is correct.
WIEN BRIDGE OSCILLATOR (June 1978, File 
No. 7/AO/28): The 2.2uF capacitor con­
nected to pins 2 and 6 of the 555 is shown 
with reversed polarity on the overlay 
diagram. The circuit is correct. The parts list 
should 220k as the first resistor, not 22k, 
while two 470 ohm resistors are required not 
one. Also in order to achieve correct opera­
tion with some 555 chips, the 2.2k resistor 
connected to pin 5 may need to be altered 
in value. Set the pin 5 voltage to 2V DC.

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 AustraliaBox 163, Beaconsfield, 
2014.

GPD-400 Series
Thin Film Amplifier 

5 to 400 MHz

FEATURES:
• Low Cost
• Cascadable
• Low Profile TO-12 (4-leaded

TO-5) Package
• Thin Film Sapphire 

Construction
• Over 6 Octaves of Amplifier 

Bandwidth
• Avantek Silicon Transistor 

Chips

The Avantek GPD Series of TO-12 packaged 
general purpose amplifier modules are the low 
cost answer to wideband, unconditionally 
stable cascadable amplification. Although each 
module costs $30.00 or less, each GPD-400 
Series amplifier provides a guaranteed 5 to 
400 MHz frequency response with +1.0 dB 
typical gain flatness, and a 3dB bandwidth of 
nearly 1 GHz. Each GPD-460 Series module 
can be user-tailored for a low frequency 
response approaching DC.

APPLICATIONS:
The GPD-400 Series amplifier is 
designed for applications requiring 
very broadband amplifiers, 
preamplifiers, isolation amplifiers, and 
IF amplifiers.

99 Alexander St, Crows Nest. 
439 2488

Adelaide 42 6655 Newcastle 69 1625
Brisbane 277 431 1 Perth 325 5722
Canberra 82 3581 Melbourne 598 9207

95 9138
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METAL 
CHASSIS Marketplace

BOXES
CASES

FOR SALE
OLDER HIFI GEAR UPDATED. We can restore your 

valve or solid state equipment to as new condition, or 

modify it to improve its performance, possibly up to 
current state of the art! Allen Wright Electronics, 13 
Wentworth Ave. Sydney. Ph. (02) 233 4833.

PANELS
Big range of 

sizes in painted 
steel and aluminium

SPEAKER BOXES. Hand-made, excellent acoustically 
Write: Sherwood Electronics, PO Sherbrooke 3789

MAKE FRIENDS with your Tape Recorder Join ATRA 
the Australian Tapespondence Club, members in all 
states and overseas. All welcome. SAE to ATRA, Box 
970 GPO Adelaide. 5001

See June Issue Electronics Aust.

WARDROPE & 
CARROLL Eng. 

Pty Ltd
82 OAK ROAD, 

KIRRAWEE, NSW 2232

Phone 521 5833 

PO Box 330, 
Caringbah, NSW 2229

WHAT IS DXING? Southern Cross DX Club inc. (af­
filiated with SA division of WIA) can provide you with 
the answer! Write today enclosing a 20c stamp; and 
also receive in return a sample copy of our monthly "DX 
POST" magazine. Subscription still $5 plus a $1 joining 
fee. Special rates for pensioners and students under 18. 
All enquiries to: Harry Weatherley. PO Box 396, Mt 
Waverley. Victoria 3149

PAGE PRINTERS MOD 15 $30 to $60 READERS $20.
Studio 20 Sales, 367 Bourke Street, DARLINGHURST 
2010 Tel 31 3383

PG 100E PAL COLOUR TELEVISION Arlunya pattern 
generator, as new condition, never used. Complete with 
user manual, etc $6000 o.n.o. Phone (03) 89 3894.

DIGITAL MULTIMETER, Fluke 8000A. Cost $299 Sell 
for $160 Phone (03) 68 4788 bus. hrs. Ask for David 
Mitchell

SPHERE COMPUTER with 20k memory and softwear, 
in good running order $1500 Phone (02)31-3273.

QUANTITY QF10D7 AND QF10X7 Hy-Q Xtal Filters 
new. $20 each. Fleet Electronics, Box 705, Cairns 
4870

AUSTRALIAN RADIO DX CLUB. The Premier DX Club 
of Australia now in its 14th year of national catering for 
the interests of dxers. The monthly magazine covers the 
SW and MW spectrums. For full details write enclosing 
a 30c stamp to Box 79 Narrabeen, NSW 2101 or Box 
67 Highett, Victoria 3190

DISCONE ANTENNA HUB: Machinecf disc and cone 
only $30; complete hub (with insulator and 50 coax skt 
$45. J. L. HARLAND, 83 King Edward Ave, Albion 
3020

VTVM UNIVERSITY complete with HV Probe and RF 
Probe. Hardly used, as new. Bargain $100. Ph. 
(02) 747-6653.

Southwest 
Electronics

M.S.I. 6800 
microprocessor systems 

Shugart mini 
floppy diskettes 

wide range of components 
Philips speaker kits 

and speakers at 
highly competitive prices

Write or call and see us at:

South West 
Electronics

SHOP 6 
TROCADERO ARCADE 
119 HOPKINS STREET 
FOOTSCRAY, VIC 3011 

TEL: (03) 689 3819

MARCONI VTVM MODEL TF1300. AVO Valvetester 
Type VCM163. 5-range portable "Dionic" conductivity 
tester. Advance power supply model PP1 Spec. 100- 
800V unstab.. 0-600V300MA, —200V50MA, 2 x 
6 3V4A VKIAY (062)31 7594

ONE HEWLETT PACKARD Mod 8654A 10-520 meg.
Signal Generator — very little use. Half new price. 
$1000 Fleet Electronics. Box 705, Cairns 4870.

»
FREE SAMPLE LED against 20c SAE 
To see is to buy. Best value in LED 
in Aust. No brag just fact. Quality.
17c ea. $12 a 100. $110 a 1000. 40c P&P 
5mm red well, difused wide viewing angle.

Clips 3c each all quantities. Diggerman 
Electronics. Box 33, Coramba, NSW 2466.

WIRE WOUND RESISTORS 
POWER RHEOSTATS 

"SINGLE UNIT" orders accepted 
Prompt deliveries

RESISTOR RANGE: 3 to 75OW rating 
Values from 0.01

Tolerances to 0.1%. Fixed & Adjustable 
RHEOSTATS: 20-400W in 5 body sizes

Values 0.1 — 100k
Linear & tapered windings

Specialised repetition windings & low ohmage, high 
wattage "Load Bank" units designed to customer 

requirements.
Manufactured in Australia by

HURTLE WEBSTER PTY LTD
11 Spray Avenue, 

MORDIALLOC. Vic. 3195 
Tel: (03) 90 4144, 90 4344

BASIC 
ELECTRONICS

Basic Electronics begins with 
the electron, introduces and 
explains components and cir­
cuit concepts, and progresses 
through radio, audio techni­
ques, servicing, test in­
struments, etc.

$3.00 plus 60c p&p 
Electronics Australia,

Box 163, Beaconsfield, 
NSW 2014.

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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CUSTOM COMMUNICATIONS
| HAM RADIO SPECIALISTS!

WE SELL

KENWOOD 
YAESU 
DRAKE 
‘ICOM

SPECIAL FEATURE 
FREQUENT HAM AUCTIONStSWAN

ATLAS PRODUCT NIGHTS 
FULLY EQUIPPED

HF—VHF EQUIPMENT WELCOME 
ALL LETTERS ANSWERED

RITTY UNITS

S.S.T.V.

NOVICE EQUIPMENT

ROTATORS

CB RADIO & 
ACCESSORIES

WORKSHOP
•REPAIRS 

•TEST EQUIPMENT 
•Do it yourself workshop

PRODUCT TRAINING
& ADVICE

•WE TRADE IN AND 
AUCTION EQUIPMENT

USED TEST INSTRUMENTS 
LEVEL METERS 

OSCILLIATORS, ETC., 
V.T.V.M.

MORSE, KEYS, ELECTRONIC 
KEYERS, MATCHING NETWORK 

HF AND VHF ANTENNAE

OPEN 6 DAYS
BANKCARD 

EASY FINANCE
FT—101Ethru 1OM

TOP TRADE ON USED
HF EQUIPMENT

CUSTOM COMMUNICATIONS
6 ORCHARD LEIGH ST., VENNORA, N.S.W.

681 3544 674 1'719

... we've moved

ELECTROCRAFT PTY. LTD.
have moved to

68 WHITING STREET, ARTARMON 2064.
TELEPHONE 438-4308 438 32266

We have the largest range of 
antenna accessories in Sydney. 

(Check our prices)

TRADE AND WHOLESALE SUPPLIED
drals..................................................................................................$3.81

Caravan Antennas............................................................................ $13.70
FM ANTENNA’S 
Channelmaster 7.el H. Gain............................................................$19.68
Hills FM1 Local.................................................................................. $9.35
Hills 353 3.el Met:............................................................................ $14.23
Matchmaster FMG/2 Semi fringe................................  $18.30
Matchmaster FMG/6 Outer fringe.................................................$40.93

T.V. ANTENNA'S 
Hills outer fringe CA.16 phase array.............................................$45.94
Hills 215 (Australia’s best selling high gain 

8.el antenna at a new low price)............................................$25.20
Hills EFC.3 (The best of the colour 75 ohm 

antennas very high gain, good anti-ghosting...................... $65.00
Channelmaster 3111A 300-75ohm. (Best metropolitan 

Anti ghosting antenna)............................................................ $41.98
Channelmaster 3110 300-75ohm local anti ghosting................. $27.96
Belling Lee plugs.................................................................................. 80c
Belling Lee Coaxial wall sockets.................................................... $1.75
R.F. Amplifiers. Mast-head & Distribution for FM & TV from

16dB Epraft......................... $45.00
25dB Ecraft....................................................................................$53.55

Hills MH1 Masthead 300 ohms...................................................... $61.00

CB EQUIPMENT
'A WAVE SPIRAL TUNED BASE STATION AERIAL. Omnidirectional 
(top view) radiation pattern with excellent ground wave and sky wave 
characteristics. Ideal for “point to point' and Skip communications. 
Sturdy plated base bracket, 4 telescopic radials and vertical radiator. 
Spiral tuning stub at base for quick and easy tuning. SWR of 1.1:1 
possible. Aerial comes complete with SO 239 socket, U-bolt and saddle 
and detailed instruction sheet. $37.75.

SWR & POWER METER. Model ME-11X is SWR & Power Meter with 
Directional Coupler incorporated. For SWR measurement it uses the 
Directional Coupler, comparing the power supplied to and reflected 
from antenna, and this is indicated on the SWR meter. For power 
measurement, the power meter indicates the travelling wave power 
detected by Directional Couplerand its frequency range is determined 
by the figure of Variable Resistor which is for sensitivity adjustment. 
Specifications: maximum handling power 100W — SWR indication 1:1 
to 3:1 — frequency range 3.5 to 150 MHz. $16.20.

BELLING & LEE HELICAL WHIP — Model CB 27/GM/T — specially 
designed to provide maximum performance with reduced length. 
Helically wound on a resilient fibreglass core 76cm in length with com­
plete base, 3.6 m of cable and connector. $18.00.

Please enclose postage with all orders.

WE ARE THE EXPERTS - 30 YEARS 
IN THE ANTENNA BUSINESS
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12 ar 24 Voh Rang«: Primaries 220-240 volts
Ref.

242
12v.
300MA

213

'24v.
150MA 
0.25

TRANSFORMERS

18
70

108
116
115

12
20 10

Wt. 
Gms.

198 
283 
425 
793

1020 
1538 
2268
2722 
5300

Socondory 
Windings
0-12Vat 150 MAx 2 
0-12Vat 0.25Ax 2
0-12V at 0 5Ax 2 
0-12V at 1Ax 2
0-12V at 2Ax2 
0-12V at 3A x 2 
0-12V at4Ax2
0-12V at 6Ax 2 
0-12V at 10Ax 2

50 Volt Rango; Primaries 220-240 volts
Voltages obtainable: 6. 7. 8. 10. 14. 15. 17. 19. 21. 25. 31. 33. 40. 50. or 25-0-25.

15/30 Volt Range: Primaries 220-240 volts.

350 
4 50
500 
720 
900

11 40
15 00
16.80
2490

Voltages
obtainable 3,4,0,0, 0, 0,10,12,15,10,20,24,30, os 12-0-12
or 15-0-15.

Ref. Amps
No. 15V

51 10
30V 

5

wt. 
Gms 
3120

Secondary Taps 3 
and Windings 

0-12-15V at 5 amps isoo 
0-5-0-15V at 5 amps

30 Volt Range: Primaries 220-240 volts
Vortages obtainable: 3. 4. 5. 6. 8. 9. 
15-0-15.

10. 12. 15. 18. 20. 24. 30. or 12-0-12 or

Ref.
112

79
0.5

21
89 10

623 
737

1361 
2600 
5670

Seconder^ Taps 
0-12-15-20-24-30 
0-12-15-20-24-30 
0-12-15-20-24-30 
0-12-15-20-24-30 
0-12-15-20-24-30

600
750

10.20 
12 60
26 10

Ref.
102
103
104
105
106
107

Amps Wt.
737

1304
2495
3176
4100
5444

Secondary Tap*
0-19-25-33-40-50 V
0-19-25-33-40-50 V
0-19-25-33-40-50 V
0-19-25-33-40-50 V
0-19-25-33-40-50 V
0-19-25-33-40-50 V

8 40 
960

12 60 
15.00 
1800 
2640

60 Volt Rongo: Primaries 220-240 volts
Voltages obtainable: 6. 8. 10. 12. 16. 18. 20. 24. 30. 36. 40. 48, 60. or 24-0-24, 
or 30-0-30.

Ref. 
124 
126 
127 
125 
40

Amp*
737 

1361 
2495 
4083 
5670

0-24-30-40-48-60 V
0-24-30-40-48-60 V 
0-24 30-40-48-60 V
0-24-30-40-48-60 V
0-24-30-40-48-60 V

7 80
9 60 

1260
18 60 
2520

Miniature transformar* with screen*: Primaries 220-240 volts

ADVERTISING 
INDEX

Ref. 
238 
212

13 
236 
207 
205 
214 
221 
206 
203 
204

MA
200

100 
330. 330 
500. 500
500. 600 
300, 300
700 (DC) 
1A. 1A 
500, 500

Wt. Gm*.
85 

595
113 
198
566 

1077
623 
737

1304 
822

1417

Volt* 
3-03 
0-6, 0-6

3 50
6 60

0-S. 0 9 
0-8-9. 0*S 
0-15-20, 0-15-20 
0-20. 0-20 
20 12-0 12 20 
0-15-20, 0 1520 
0-15 27 . 015 27 
0-15-27. 0-15-27

350
630
720
5.00
7 80

10 80 
1020 
1440

“All transformers continuously rated, vacuum varnish impregnated and guaranteed.”
Prices do not include postage or packing. Assess postage to your address using weights given and add 10% of postage rate for pack­
ing. Unless quoting sales tax number add 15% to order cost.

DOUGLAS TRANSFORMERS, BOX 23, C00RANB0NG, NSW. 2265.
Personal Callers: 477 Freemans Drive, Cooranbong. Telephone (049) 77 1431.

Come to the ELECTRONICS TOUR of

TOKYO SEOUL TAIPEI
VISIT the THREE ASIAN ELECTRONICS SHOWS and some other 
exhibitions as well.

5—20th October 1978
Buyers of electronic products, importers, retailers and wholesalers, technical or 
private people interested in electronics may now visit the three large Electronics 
Shows in Japan, Korea and Taiwan and another seven exhibitions as well, all in the 
same escorted Tour. Although primarily designed as a trade and see and learn tour, 
interested private people are welcome as there will be complete freedom of choice as 
to visits to shows and functions, trade briefings and receptions, etc.
Cost of economy airfare, accommodation and some transfers, etc, (no meals): $1420 
per person in twin rooms, with $170 extra if single room required. $100 deposit with 
reservation, rest must be paid by 5th September 1978. Details quoted are subject to 
minimum 15 passengers travelling.

For further particulars contact the Tour Organiser/Escort: Steve Colman (02) 
498 1622 or the Travel Agency: Astrid International Tours, (02) 29 7029 or write to: PO 
Box 33, Killara, 2071.

This is our last advertisement in this magazine, so you must act now and ask for 
further details.

SUBSCRIPTION SERVICE
Subscription Rates

$A 17. OO per year 
within Australia.
$A20. OO 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.
Name..................................................................................................

Address...........................................................................................

Postcode................................... Enclosed is.........................for

I

years

A&R Soanar 96, 116
ASP Microcomputers 79
Abacus EDP Services Pty Ltd 87
Ace Radio 120
Adcola Products 69
All Electronic Components 54
Ampec Engineering Co 118
Ampex Australia Pty Ltd

centre spread-colour section 
Applied Technology Pty Ltd 70
Astrid International Tours 128
Audio Engineers Pty Ltd 32
Australian General Electric Pty Ltd 15
Australian Hi-Fi Publications Pty Ltd 26
BSR Hi-Fi 22, 23
BWD Electronics Pty Ltd 7
Bail Electronic Services 100
Bright Star Crystals Pty Ltd 106
Butterworths Pty Ltd 88
C&K Electronics (Aust) Pty Ltd 14
Cash-More Sound Systems Pty Ltd 34
Cerna (Distributors) Pty Ltd 91
Classic Radio 114
Consolidated Marketing Corporation 12
Convoy International Pty Ltd 36
Customs Communications 127
Danish Hi-Fi Pty Ltd 40, 41
Davred Electronics Pty Ltd 61
Deitch Bros 124
Dick Smith Electronic Group

24, 25, 39, 49, 67
92, 98, 110, 111, 122

Diggerman Electronics 126
Douglas Transformers 128
E.D. & E. (Sales) Pty Ltd 54
E&M Electronics 49
Electrocraft Pty Ltd 127
Ellistronics 81
Elmeasco Instruments Pty Ltd 58
GFS Electronic Imports 105
General Electronic Services Pty Ltd 125
Hagemeyer (Aust.) OBC. facing 65
Harman Australia Pty Ltd 28
Hurtle Webster Pty Ltd 126
Instant Component Service 64. facing 64 
International Correspondence Schools 57
JR Components 45
Lafayette Electronics 106
Lanthur Electronics 121
Linear Electronics 123
M.R. Acoustics 94
National Panasonic (Australia) Pty Ltd IBC
Non-Linear Systems (Australia) Pty Ltd 7
Parameters Pty Ltd 95
Pennywise Peripherals 78
Philips 2, 76
Pitt Street Micro Computer Shop 80
Plessey Australia Pty Ltd 35
RCS Radio 97
Radio Despatch Service 97
Radio Parts Group 84
Rod Irving Electronics 121
Royston Electronics 69
S M. Electronics 80
Scalar Industries Pty Ltd 102
Scientific Electronics 102
Scope Laboratories 10
Sontron Instruments 79, 81
Sony Australia Pty Ltd I FC
South West Electronics 126
Sovereign City Electronics 80
Stotts Technical College 63
Superscope (A/asia) Pty Ltd 30
Tandy International Electronics 46, 115
Technical Book & Magazine Co 123
Tektronix 53
Television Replacement Service Pty Ltd 45
Vicom International 112
Vidio Technics 21
Warburton Franki Ltd 18
Wardrope & Carroll Engineering Pty Ltd 126
Wireless Institute of Australia 107
World Record Club 35
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Technics
MK2 Series 
turntables.

perfectionists 
for _ . . 
perfectionists

In 1970 Technics introduced the 
ultimate turntable drive method ... 
the direct-drive principle.
In developing phases our first 
direct-drive turntable was succeeded 
by a whole family of them. A major 
innovation was the quartz phase- 
locked servo electronics featured 
in the SP10 MK2, enabling great 
speed accuracy to be attained 
(±0.002%). Its enormous torque 
and super fast start/stop action 
make it the choice of top 
broadcasting stations both in 
Australia and the rest of the world. 
Two newly released Technics 
models—the SL1300 MK.2 and 
SL1400 MK2 (automatic and 
semi-automatic respectively)— 
are totally quartz controlled drive 
turntables. You won't find any 
belts, gears or idlers in these. But 

you will find our lowest wow and 
Hutter ever (0.025% WRMS) 
and inaudible rumble 
(-73dB DIN B).
Both feature a pitch control of 
±9.9% on normal turntable 
speeds that can be obtained simply 
by the push of a button.
The pitch chosen is displayed in 
digital form by a LED readout. 
All controls are located on the 
front panel of the turntables and 
can be operated even with the dust 
cover down.
Technics MK2 series of turntables 
are just a few components in the 
new Pro. Series from Technics. 
Reliable as they are precise.

™ Technics
hi-fi

T77.11
For a National Technics catalogue, please write to:
National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033



The competition don't like 
the sound of this at all.

For quite some time, other manufacturers have 
been trying to produce tape with the qualities of 
the Maxell UD-XL. At the same time, Maxell have 
been quietly perfecting an even better series.

The UD-XL I and UD-XL II tapes are designed 
to attain maximum performance at the ferric and 
chrome position on your tape deck. Whichever 
tape position you choose, Maxell can give you a 
better performance.
UD-XLITAPE,FORFERRIC(norm.)POSITION(120us)

UD-XL I offers an excellent sensitivity of 1 dB 
higher than even UD-XL. MOL performance is also 
1 dB higher over the entire audio frequency 
spectrum. The result is a new standard in ferric 
tape, with wider dynamic range and less distortion 
than ever before.

How does the UD-XL I compare then, with 
ordinary low-noise tapes?

Sensitivity is higher by 2.5 dB, and MOL 
performance by as much as 6dB.

Yet, for all this UD-XL I requires no special bias 
or equalization. Simply set your tape selector as 
you normally would at the ferric position - but 
there the comparison ends.

UD-XLIITAPEJORTHECHROMEPOSrnON(70us)
UD-XL II tape is such a dramatic improvement 

on most other tape that can be used in this 
position, that comparison is really unfair.

For example, if you’re familiar with conven­
tional chromium-dioxide tape, you’ll know of the 
associated problems of poor output uniformity - 
plus low maximum output level and rather high 
distortion.

UD-XL II tape offers you excellent MOL, 
sensitivity, and an output improvement of more 
than 2dB over the entire frequency range.

Maxell’s unique ‘Epitaxial’ process gives you 
absolute sensitivity and stability, and no drop-out 
problems. What’s more, the shells are moulded in 
diamond cut dies, and made to tolerances 5 times 
greater than the Philips standard. And, like all 
Maxell tapes, UD-XL II has the 5-second cleaning 
leader.

In short, if you’re recording in the chrome 
position, you can now achieve all the advantages - 
with none of the drawbacks.

A prospect we think you’ll find very exciting - 
even if the competition don't.

maxEll
simply excellent

imaxeil

For details on all Maxell Recording Tape write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033 *73/79
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