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If you’ve yearned to escape from those wooden “living
room” stereos, and go all the way with the professionals, 
meet Sony's all-new, rack mounted “studio" look.

From our fantastic new F series of systems, the superbly 
matched F-11. Truly professional in both looks and sound. 
More than just a matched system this rig is totally integrated. 
And that means more than just “look-a-likes”. Components 
are factory planned to work perfectly together.

The PS-11 turntable. A direct drive auto-return, auto-cut 
model with reject. The PS-11 boasts Sony’s proven 
magnedisc servo control system and Sony’s new linear 
torque BSL (brushless and slotless) motor to reduce wow 
and flutter to less than 0.03%WRMS.

The TA-11 amplifier delivers 25 + 25 crisp, clean watts 
RMS, (20 to 20,000 Hz with THD of 0.02%) with loudness 
and muting switches and with line/mic mixing you can be part 
of your music.

And the new ST-11 AM/FM Stereo tuner features' FM 
front end (RF stage) with FET, PLL and IC in the multiplex 

stage and 4 element uni-phase filters in the IF stage. That 
adds up to high sensitivity (1.8 uV) and low distortion.

The new SS-L1 speaker system, designed to give you 
everything the F-11 components can produce. And if you’ve 
read this far you’ll know that’s plenty. With a 20 cm Carbocon 
woofer and a 6.5 cm tweeter combined with Sony’s newly 
designed passive radiator. For clear and mellow, bass 
enhanced sound.

The F-11 components are designed to look their best 
mounted in the new “studio” look rack. To complete that 
professional look why not add a Sony front loading cassette 
deck.

Yes,Sony racks up a system for true Hi-Fi buffs.The F-11.

SONY
Research makes the difference.

GAC.S.9650
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Designed in our laboratory, this 
new audio oscillator is simple to 
construct, has both sine and square 
wave ouputs, and covers frequen
cies from 15Hz to 150kHz in four 
ranges. Full details on p43.
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This simple circuit can be used to 
create steam train sound effects for 
your model railroad; or, by making 
some simple modifications, the 
sound of a propeller driven air
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a phasor gun. Turn to p38 for the 
details.

Grand Instrument Contest No. 2: 
you could win a Trio DM-800 Dip 
Meter in this month’s easy-to-enter 
contest. See p111.
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TO THE BIGGEST ELECTRONICS 
SHOW EVER SEEN IN AUSTRALIA

3rd CONSUMER ELECTRONICS SHOW 
July 13 to 16. This year at the Sydney Showgrounds. 

MANUFACTURERS & COMMEMORATIVE HALLS RAS, SHOWGROUNDS.

SEE IT FIRST AT CES 78
Everything electronic. Stereo 
equipment, CB radios, calculators, 
headphones, tuners, turntables, 
amplifiers, speaker systems, tape 
decks and recorders, closed circuit 
TV, microwave ovens, electronic 
watches, clocks and games, cross
overs, equalizers and new releases 
you may never have even thought 
about!

CES 78 WILL MAKE TWICE AS 
MUCH NOISE AS LAST YEAR!
The response by manufacturers 
has been so great this year that we 
needed as much space as we could 
get. More space than any hotel could 
offer! This July, then, as the major 
electronics show of the year, the 
3rd Consumer Electronics Show 
moves into the RAS Showgrounds 
to occupy more than 80,000 square 
feet of display area. The advances 
in technology in the past 12 months 
have been staggering. It’s no wonder 
that manufacturers have really 
come out in force to show off 
their best!

SOUND OUT WHAT’S AVAILABLE
Kriesler, Philips, Pioneer, Pye, 
Sanyo, Sony, Yamaha... those are 
just a few of the leading 
manufacturers demonstrating 
new releases at the Show.
See Philips’ new ‘Sound Project’, 
new front loading cassette, and 
many other new releases! See Pye’s 
new ‘Diotran’ range of audio 
equipment. See Sony’s exciting new 
turntables and cassette deck. All the 
great names in sound gear from Asia, 
Europe, U.S.A., the U.K., 
Scandinavia and Australia will be 
on hand, all at the same time 
under one roof!
With so much space, it’s easy to 
walk through the CES exhibit halls at 
the Sydney Showgrounds and meet 
the manufacturers. Ask questions, 
compare performance, judge the 
values and make up your own mind - 
who’s the best at CES 78!

CES 78 WILL SWITCH IT ALL ON 
FOR YOU
Thursday and Friday, July 13 and 14 
from 1 pm to 10 pm.
Saturday and Sunday, July 15 and 16 
from 1 pm to 6 pm.

Really worth listening to!

rar ANOTHER 
A“* RIDDELL

EXHIBITION

RP326
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The past 18 months has seen a rising tide of lawlessness in the radio spectrum in 
Australia. Undoubtedly, the problem has its roots in the assimilation of CB style 
radio but it is simplistic to blame CB radio, per se, for what has occurred. One 
could write a book about the way in which successive Australian Governments 
have fumbled what should have been handled with care and forethought.

There's an old saying which suggests that "while the cat's away, the mice will 
play". How sadly true that is. Right now, the administrative "cat" may not be away, 
but it's emaciated, neglected, bemused and powerless. And the "mice" have 
never been more numerous — or more undisciplined!

Disregard of regulations and bad behaviour on air is serious enough but we now 
face the reality of intimidation, destruction and violence by dissident groups.

In our last issue, we carried the story of the deliberate wrecking of the amateur 
Moonbounce equipment at Dapto, NSW. Two separate visits by vandals wrote off 
eight years of dedicated work.

More recently, the Canberra 144MHz amateur band repeater was "knocked 
off" within days of an on-air confrontation in that city. Otner equipment in the 
same enclosure was not touched.

Again, there has been talk in the media about citizens buying and planting 
bugging devices to frustrate neighbouring CBers, and of CB "vigilantes" raiding 
the homes and cars of other CBers who were operating outside the regulations. 
Mostly, it has been in low enough key for the cartoon in our May issue to be "fun
ny" — but no longer!

In the week before we went to press someone planted a high power "beeper" 
on commercial land in Sydney's outer western suburbs, so adjusted as to cause in
terference on the 27MHz CB band.

As it hapoened, it was close to the home of an amateur and the word was passed 
around that he was the culprit. The result was a weekend ot ugly confrontation 
between the unfortunate amateur (and his neighbours), fellow amateurs, mobile 
CBers, self-styled "anarchists" and the police. There followed abusive phone calls, 
intimidation, damage to property and talk of physical violence. Fortunately, the 
more moderate elements managed to "cool it" before the situation got complete
ly out of hand.

One would hope that this most unpleasant event will emphasise to the Govern
ment the need to establish and uphold the law and, to other involved parties, the 
need to respect it. And perhaps one should add: the need for amateurs, CBers and 
citizens to quit the abuse and the name calling and to respect each others' es
tablished legal rights.

If this doesn't follow and trouble continues to foment, it may well force the 
Government into a "get tough" attitude — with amateurs, CBers and tomorrow's 
communicators all being the losers.

— Neville Williams
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News Highlights

Optical fibre pioneer visits Australia
One of the world's leading 

authorities on optical fibre com
munications visited Australia recently 
to deliver a series of lectures to 
Defence Department and Telecom 
engineers at seminars in Sydney, 
Melbourne and Canberra.

He is Dr Charles Kao, Chief Scientist 
with ITT electro-optical products divi
sion in Virginia, USA.

Dr Kao, who was brought to Australia 
by STC Pty Ltd, is tne man who 
pioneered the optical glass fibre com
munications field and who first 
recognised its potential as a wide-band 
communications medium. He has been 
working in the field since 1963, and 
currently holds 26 patents with 12 pen
ding.

Optical fibre communication is a 
technique whereby data is converted 
into pulses of laser light, which are then 
fed through a hair-thin glass fibre. An 
optical detector at the receiving end of 
the fibre "reads" the signal ana feeds it 
to ancillary equipment for conversion 
back into the desired format.

Optical fibres will probably 
revolutionise world communications 

within the next decade. They offer 
several main advantages including 
freedom from electrical interference, 
enhanced security, and greatly reduced 
bulk and weight when compared to 
conventional communications cables 
of the same capacity.

For example, by grouping 10 fibres 
together, 100,000 telephone calls can 
be carried in a cable only 10mm in 
diameter. By comparison, a conven
tional cable capable of carrying the 
same number of calls would be 50mm 
in diameter.

One of the most significant impacts 
of optical fibres will be the huge weight 
savings in ships and aircraft. However 
they are likely to affect every facet of 
communications, including cable TV 
systems, telephone networks, com
puter networks and other data com
munications systems.

Dr Kao's most cogent remarks are 
reserved for the social implications of 
fibre optics. He believes that they have 
the potential to change society by in
creasing the individual's capacity to 
communicate and to retrieve data. Op-

ITT's Dr Charles Kao — optical fibre 
communications pioneer.

tical fibre communications would also 
make many journeys unnecessary.

Japan threatens US semiconductor 
industry, says NS president

A warning that the US semiconductor 
industry will be destroyed within ten 
years unless the Federal Government 
institutes and enforces free-trade rules 
for Japanese-made products was issued 
recently by Charles E. Sporck, president 
of National Semiconductor Corpora
tion, the industry's third largest pro
ducer.

Speaking before the Los Angeles 
Society of Securities Analysts, Mr 
Sporck expressed concern that 
monopolistic Japanese companies, will 
be as successful in dominating the 
semiconductor industry as they have 
been in many other industries. 

"Successful domination of markets
by Japanese companies has weakened
or destroyed the corresponding in-
4

dustry in the US," he said. He cited 
such examples as steel, motorcycles, CB 
radio, hi-fi electronics, TV receivers, 
sewing machines, calculators and 
various passive electronic components. 
The tactic most often used, he observ
ed, is "predatory pricing".

In addition, the Japanese semicon
ductor industry enjoys several business 
advantages that are denied the US in
dustry, according to Sporck. These ad
vantages include:
• 12 per cent import tariff in Japan vs 
a 6 per cent import tariff in the US.
• Japanese firms have easy access io 
the US market because well-developed 
and non-captive marketing 
organizations already exist in that 
country. On the other hand, US access 

to the Japanese market is restricted 
because marketing organisations in 
Japan are limited.
• In Japan, semiconductor industry 
business and technological 
developments are coordinated by the 
Japanese government to minimize 
.duplication. In the US, no such coor
dination exists.
• Large subsidies are provided to 
semiconductor companies for develop
ment work consistent with Japanese 
government policy. No such subsidies 
are available in the US.

Mr Sporck said that Japan should 
lower its tariff on semiconductor im
ports to the same level as that imposed 
by the US, and should equalise its 
trade rules. He further advocated that 
the capital gains tax in the US be 
liberalised to provide incentives for 
companies to invest in innovative 
technologies.
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Alternative energy research ...
Ocean power contract 
to Westinghouse

Westinghouse Electric Corporation 
has received a $US2.9 million contract 
from the US Department of Energy to 
design a system for generating electrici
ty on floating power plants using the 
temperature differences between 
warm surface water and colder, deeper 
water in the oceans.

Under the terms of the contract 
Westinghouse will prepare preliminary 
designs for a commercial scale ocean 
thermal energy conversion (OTEC) 
power system and design a pilot plant. 
The exact size of each will be deter
mined during the design effort, 
although the pilot plant will probably 
be designed to generate 12,500 
kilowatts while the commercial system 
could consist of several modules 
generating about 50,000 kilowatts each.

Another American company study
ing the engineering and economic 
aspects of OTEC is Lockheed Missiles 
and Space Company, which has been 
working under a government contract 
since mid-1974.

The OTEC system involves pumping 
huge amounts of warm surface water 
through heat exchangers, where the 
water's heat evaporates ammonia. The 
ammonia vapour then turns a turbine
generator to generate electricity. Cold 
water is then pumped up from a depth 
of 1,000 metres to cool the vapour and

Lockheed OTEC power concept.

condense it back into a liquid so that 
the cycle can be repeated.

The electricity generated by the 
floating plants would be transmitted by 
submarine cable to mainland power 
networks.

OTEC is considered a form of solar 
energy since it taps heat collected from 
the Sun by the world's oceans. It has an 
important advantage over other solar 
energy processes, however, in that it 
works after the Sun goes down. 24-hour 
operation is possible because ocean 
surface temperatures drop only slightly 
at night.

Methane jet fuel
Lockheed-California Company has 

received a contract from NASA to study 
liquid methane fuel systems for aircraft 
capable of carrying 400 passengers 
10,000km at a cruise speed of about 
1,030km/h.

The study will include a comparison 
of the economics and performance 
characteristics of liquid methane, liquid 
hydrogen and synthetic Jet-A-Fuel. All 
three can be produced from coal and 
are considered alternate fuel can
didates for subsonic aircraft in the 
1990s.

1kW solar cell array
A one kilowatt array of photovoltaic 

cells that converts solar energy directly 
into electrical energy has been built as 
part of a solar energy research program 
by Varian Associates, USA. Headed by 
scientists Larry James, Ron Moon and 
Hugh VanderPlas, the program has 
demonstrated efficiencies of up to 23.3 
per cent for the conversion process us
ing gallium arsenide cells.

New contracts awarded to the com
pany by the US Department of Energy 
call for further efficiency improvement 
and construction of an experimental 
solar conversion, 50 kilowatt power 
plant. The plant, to be ready by early 
1980, will be built in conjunction with 
Pacific Gas and Electric Company at its 
San Ramon substation across the bay 
from San Francisco.

New process converts 
methanol into petrol

Research over the last two or three 
years has indicated that methanol 
(methyl alcohol) may provide a partial 
solution to the world's looming fuel 
crisis — not so much as an alternative to 
petrol (with which it compares poorly 
in properties and performance) but as a 
feedstock for making petrol.

Hopes in this area have now risen 
due to a research breakthrough by 
Mobil Oil Corporation in the US. Mobil 
research scientists have discovered a 
catalyst which, in conjunction with es
tablished oil refining processes, will 
convert methanol into high-grade 
petrol. The Mobil team is now working 
in partnership with the US Department 
of Energy on the design of a pilot plant 
to evaluate the potential of the dis
covery.

The Mobil process may prove attrac
tive to Australia, initially at least, if 
natural gas is selected as the methanol 
source material. Australia is reasonably 
well endowed with natural gas reserves, 
and the prospects for finding more are 
regarded as good.

New colour camera for ENG

Described as the "Rolls Royce of ENG cameras", the LDK 14 ENG/EFP 
camera has recently been released in Australia by Philips, along with the 
lower cost Video 80 ENG camera. Both cameras incorporate a number of 
automatic features and produce broadcast quality results.
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CLOCK MODULES DON T PAY $11.95 IN A RUT?BUILD YOURSELF 
AN ELECTRONIC KIT.

- 78mm

>1050
■“SAVE $1.00

The MA-1002 Clock-on-a-chip 
from National Semiconductor. 
It's top value - dollars cheaper 
than most other sources. Huge 
digits, ideal for building into 
equipment. All you need to 
make it work is a transformer!
Did someone mention a trans
former? We've got the MA1002 
module in a special kit consisting 
of the transformer, setting and 
on/off switches plus data - all 
ready to hook together to go!
You can make this clock up in 
just a few minutes (like about 
30!)Kit: Cat K 3434 .. . S19.75

3 POSITION ANTENNA LAYOVER
Someone is joking: we've seen these advertised for 
$11.95 elsewhere - and we're sure they're not as good 
as ours at just $6.95! Ours have a removable stud to 
allow either end to be used as a male or female connect
or. Ours have a push button to prevent wind or bumps

— letting it down. Don't let a
R” /\i carpark or tree eat yours! S / b Use a layover. Cat D-4506

Here is a listing of all the printed circuit boards 
currently stocked. Boards from both major 
magazines - to help you build the project you 
want. Don't forget, we've also got the comp
onents, just in case you didn't realise ...

ELECTRONICS AUSTRALIA PROJECTS

95

H8215
H-8275
H-8300
H-8302

75cd7 
75111
76>3
76m4

SERVICING?
Whether you're servicing for a living or just a hobby, 
Dick can make life easy for you. His range of service 
aids suits the professional and hobbyist alike. Try 
some of them - you'll be back for more!

CB OUTPUT TRANSISTORS
ARE ALL
6's & 7's!
YEP! 2SC1306's and 7's - have you got your spares?

H-8314
H-8315
H-8316
H-8318
H-8322

76r4
76lm5 
76s7
76pc9
77f1

ELECTROLUBE PRECLENE Highly recomm
ended for cleaning tuners, switches, pots, etc. 
340g pressure can. Cat N 1040..........$3.90 |

2SC1306(2SC2166) Cat Z-2501 
2SC1307 (2SC1969) Cat Z-2502

$4.50 
$6.50

DICK SMITH FREON TF Cleaner, degreaser, 
moisture removing spray. Non toxic, non exp
losive, non flammable. Cat N-1051 .. $2.75

H-8324
H-8325
H-8326
H-8330
H-8331
H-8332 
H-8336 
H-8337 
H-8338
H-8339 
H-8340 
H-8341 
H-8342

77up5 
77dlt7 
77up6 
77b7 
77cc4 
78c2

76/m5
78ut4 
7862
78ek3
78up5
78ps5

Capacitor Discharge Ignition 
Ray master speaker protector 
2 watt audio amplifier 
Raymaster 25/25 & 40/40 (inc. 
f'glass board & printed overlay) 
Reverberation unit 
LED level meter 
650MHz counter prescaler 
Musicolor Mk 3 
Digital frequency counter 
(special fibreglass board) 
Miniscamp computer 
PCB& front panel logic trainer 
Miniscamp memory 
Radar burglar alarm 
Cassette interface 
Stereo cassette deck 
VDU - double sided f'glass 
VDU video modulator 
VDU ASCII encoder 
RCL Bridge 
Electronic Morse keyer 
2650 Mini computer 
Power mate

7/75 
11/75 
3/76

82.00
81.75
81.75

ELECTRONICS TODAY PROJECTS
ACRYLIC CLEAR SPRAY For protection of 
screened or lettered panels, also outside weath
erproofing for aerials, etc. Cat N 1011.82.25

CRC-2-26 Moisture removing spray that leaves 
a fine film of silicone for continuing protect
ion. Ideal for ignitions! Cat N-1060 ... $4.75

FREEZ-IT REFRIGERANT Intermittent 
jarrer! Cools components to -50°C instantly. 
350g can. Cat N-1056 ............................ $3.00

H-8524 
H-8548
H-8552 
H-8654 
H-8560
H-8578 
H-8582 
H-8591
H-8603 
H-8604 
H-8606

ETI111 
ETI313 
ETI413
ETI419 
ETI429 
ETI701 
ETI704 
ETI480 
ETI445 
ETI602

IC Power Supply
Car alarm NowSI.OO 
100 watt guitar amplifier 
100 watt pre-amplifier 
LM380 amplifier 
TV Masthead amplifier 
Crosshatch/Dot generator 
50/100 watt amplifier (f'glass) 
Stereo preamplifier
Mini organ

ELECTROLUBE PCL-2 Printed circuit lacquer 
can be soldered through, but protects copper 
and solder against corrosion. Cat N-1045 $4.60

H-8608
H-8610
H8611

ETI480PS Power supply for ETI480 
50W x 2 orlOOWx 1

ETI583 Gas Alarm
ETI585R Ultrasonic switch - receiver

MATTE BLACK PAINT Ideal for touching up 
scuff marks, etc - or for giving a project a real 
professional finish. CatN-1070 ............$2.20

INSTANT COLD GALVANISE Zinc enriched 
hard coating to stop rust. Many protective 
uses. 400g. Cat N-1063 ..........................$5.00

ELECTROLUBE 2X LUBE PEN Handy pocket 
size spray lubricant. Hard to lose this one - 
really handy. Cat N-1047.................... $2.40 1

cl BEX

The ELBEX time-saver pack will 
save you money! It contains a 
huge selection - 2820 pieces - 
of ISO standard nuts, bolts and 
washers to help YOU with that 
tricky service job. This pack is 
incredible value - the contents 
are less than 2.5c each PLUS 
you get the pack! No service

man can afford NOT to 
have one of these out-

TOTAL B20pcs

TOTAL 540pct

SERVICEMEN 
AND OTHERS 
IN BUSINESS:

4/76 
4/76 
5/76 
7/76 
9/76

1/77 
6/77 
7/77 
6/77 
7/77
3/77 
2/78 
2/78 
4/78 
4/78 
3/78 
3/78
5/78 
5/78

11/72 
11/74 
12/72
9/73 

12/74 
12/74
8/75 

12/76
7/76 
8/76

5/77 
8/77 
9/77

ETI585T Ultrasonic switch r transmitter "

85.25
82.00
82.00
82.50
84.50

84 75
88.50
89.75
83.75
82.00
83.75
83.75

832.50
81.20
84.50
84.75
83.75
85.00
82.00

$2.00

82.50
81.75
82.75 
S150
82.00
82.50
81.75
85.60

82.25
S1.75
81.75
81.50

CAR CORNER
In most cars, electrical noise is a real 
problem. Now you can do something 
positive to rid your car of this pest: 
Dick's new noise filter components.

? Noise

standing packs!

■69”
less than 

-5650 2.5c each!

Spring . j
Washers | • j

TOTAL 200pcs

’E Washers .GTj. <

You owe it to 
yourself to 
read the very 
important 
message to you 
on page 57 of 
this magazine.

WE'VE MOVED!
OUR BANKSTOWN STORE 
IS NOW IN CHULLORA...
Call in today and meet the new manager, Doug Ellis, and his friendly staff. 
There's parking at the rear of the store, too.

^Filter Kit
'■Sq For the real tough 

J jobs. Heavy duty,
JF' with instructions.
I All cars, etc.

Cat A-7950

Also available: Those nearly (—
impossible to get co-ax
filter capacitors. 0.5uF, 4'“
1OO volt, 60 amp. Cat A-7928 U



UPGRADE NOW erfRf 
NEW MODEL!

In dash mounting for top security, 
four speaker facility available (speakers 
not supplied). Take the drudgery out 
of driving - with sound from Dick.

Now with fader control.
It's new - and it's a beauty1 
Great sound for your car with 
stereo cassette, mono/stereo 
fm and broadcast band unit.

EAR& mic í KITSBITS

AM-FM-CASSETTE Cat. A-6480

PROJECT AND KIT BUILDERS:
THIS IS YOUR LIFE!
If you enjoy building electronic 
project kits, come to Dick Smith 
Dick picks the best of the magazine 
projects and turns them into famousdont pay $79*

■ * Dickits. Complete to the last

PROJECT 
ELECTRONIC 
KITS

THE IDEAL INTRODUCTION TO ELECTRONICS
Yes!Find out about the exciting world of 
electronics with one of these simple kits. 
Easy to build, and battery operated so they 
are completely SAFE! All the details are in 
the 'Project Electronics' book (see tv low I.

A CALCULATOR 
IN A WALLET?
It's got to be the best value going! It's a 
liquid crystal calculator, with memory, 
supplied in a wallet, with battery - and 
it's only S24.50! The batteries really 
last - up to 2000 hours - and the whole 
thinq is so thin you can wear it. You'll 
be aole to calculate ad infinitum.

Comfortable, easy to use, fits most CB's - the^ । x -i_____x -xl j x -i j • 
brilliant Dick Smith headset mic. Safer CBing,^( detail, FHOSt With detailed IDStlUCtionS 
at less than half the price of other units on theL partS as per magaZjne articles <0r the 
market (as far as we know!) Cat C 1120 ._______________ । . । • . • .

closest possible electrical equivalent 1
SS’0' C^e^r base * jf SQme parts hard tQ get) _ yQU 

can relY on Y°ur Skit
s'

Continuity tester 
Heads and tails 
Two-tone doorbell 
500 second timer 
Morse practise set 
Buzz board game 
Basic audio amplifier 
Simple AM tuner 
Electronic bongos 
Electronic Siren 
Temperature alarm

CatK 2041 
Cat K 2043 
Cat K 2044 
Cat K 2045 
Cat K 2047
Cat K 2048 
Cat K 2061 
Cat K 2062 
Cat K 2063 
Cat K 2065
CatK 2066

Singing moisture meter Cat K 2067
LED dice
Two octave organ 
Battery Saver

Cat K 2068
Cat K 2072
Cat K 2511

$3.00 
S3.50 
S4.00 
S4.50 
$3.50 
$3.90
S5.50 
S6.50 
$5.00 
$5.50 
S4.90 
$4.90
S5.90 
$8.50 
S3.90

PROJECT ELECTRONICS HANDBOOK
This book contains all the information you 
need to build the above projects, plus tips 
and guides to construction, etc. It's a 
valuable reference of handy circuits (25 in
all) plus the data. 82 
pages, fits your maga
zine binders, too.
Cat B 3652

475
mote*

Cat. Q-3020

$2450
INTERCOMS
2 STATION [=

$1400 ■
i AUDIO OSCILLATOR (See June EA)

A great new kit, easy to build.
J Very handy piece of test gear to | 
Thave around,too.
*Cat K-3469 $25.00|

HOME BURGLAR 
ALARM KIT

Protect your home and property!
Complete kit for your security. Easy 
to install, easy to use, and could 
save you a lot of heartache. If you 
can use a screwdriver and read this 
copy, you can install the alarm. It's 
that simple!

Cat L-5105

NOW! 8 page installation booklet - 
FREE with this alarm system. Written 
for Dick by an expert, tells you all 
you need to know. Available separate
to system: Cat B-6000 S1.50

Cat. F-1020

Communicate!You'U do it Petter with an 
intercom from Dick Smith1 This is ideal 
from the home (kitchen to garage, etc) 
or shops, service stations, etc etc. You 
get a master and slave unit, with connect 
ing lead and battery. Either unit can call 
the other. Outstanding value.

4 STATION
^950^^»

ELECTRONIC MORSE CODE KEYER (See March 

'78 EA). Complete kit, supplied with paddle, 
un-drilled case and plain painted panels.
Kit of parts: Cat K 3470 $37.50

Cat.
F-1040

For the large house, factory, shop, etc - 
a four station system. 1 master unit and 
3 slaves (any can call master & vice versa) 
Quality unit features 'hands free' operat 
ion for speed and efficiency at slaves. 
Complete privacy assured.

Paddle only - Cat D 7103 .. $17.50. PCB only - 
Cat H 8340 .. $3.75 9 volt battery Cat S-3200 $2.00

R-C-L BRIDGE (See March '78 EA) Complete kit, 
supplied with printed, but un-punched panel.
Cat K 3468 ....................
PCB only: Cat H 8339

S34.50
.S4.75

WIN ATRIP FOR TWO TO TOKYO Í

VK POWERMATE (See May’78 EA). Short form kit 
includes all electronic components but not metalwork, 
mains wiring or terminals.
Short form kit: Cat K 3449 ............................... S32.00
PCB only: Cat H-8342 .. .. S2.00 Special 5600uF/ 
40V electrolytic capacitors: Cat R-4570 ........... S3.90
Power transformer: Cat M 2000 $17.32

FLYING
Every purchaser of Yaesu equipment from Dick Smith or participating 
dealers receives an entry form in the fabulous *Win a trip for two to 
Tokyo' contest, flying Qantas and staying in a luxury hotel.
Full details wherever Yaesu/Dick Smith products are sold.

aHNTHS
AUSTRALIA'S AIRLINE TO THE WORLD.

REMEMBER - THE CONTEST
CLOSES IN JULY - AND YOU 
NEED TO THINK ABOUT YOUR 
ENTRY. SO DON'T DELAY!

w
YAESU

Special kits for the following projects are not made 
up, but parts are normally available for these and 
most other magazine projects, unless special comp
onents are required. Ask at our stores for full details.

White & Pink Noise Generator (see April ’78 EA). 
Photo Time (See April ’78 EA) 
LED Chaser (See April ’78 EA)

DICK SMITH ELECTRONICS welcome here

SHOPS OPEN 9AM to 5.30PM 
(Saturday 9AM-12 noon) 
BRISBANE '2 hour earlier

SYDNEY 125 Yo,k Sneet-SYDNEY 291126
147 Hume Hwy, CHULLORA. Ph 642 8922
162 Pacific Hwy, GORE HILL Ph 439 5311
30 Grose Street, PARRAMATTA Ph 683 1133

MAR ORDERS P.O Box 747, Crows Nest, N S W

Mri ROUBME 999 Lonsdale Street, MELBOURNE Ph 67 9834
MtLDVUKNB 656 Bndge Roa(j R|CHM0ND Ph 42 1614

BRISBANE 166 Logan Road. BURANDA Ph 391 6233
ADELAIDE 203Wrrght Street. ADELAIDE Ph 212 1962

2065. Post and pack extra. Dealers across Australia

Many lute' available fr c>m the 
Dick Smith Electronics Centres at

Broadway • Bondt Junction • Chatswood 
Liverpool • Miranda Fair • Mt Druitt • 
Parramatta • Roselands • Warnngah Mall

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

11- 53 Woilonuonq St, F yshwick ACT. Ph 80 4307 
52 Princes Hwy. Wollonuonu NSW Ph 83 1219 
78 Brisbane St, Tamworth NSW Ph 66 1363 
145 Queen St. St Marys. NSW. Ph623 4442 
2 Memwa St. Gordon NSW Ph 498-1398 
44 Biown St. Newcastle NSW Ph.69 1222 
48 McNamara St. Orang.- NSW Ph 62-6491 
18 Russel St. Goulburn NSW Ph 215440 
99 Fitzmaunce St. Wagga NSW. Ph 21 3044 
9 Copeland St. Wagga NSW Ph 21 2125 
385 Mulgiave 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. 
Altromcs 
BP Electronics

1168 Gold Coast Hwy, Palm Beach QLD. Ph 34 1248
239 Musqrave St. Rockhampton QLD. Ph 27 4004
97 Mitchell St, Bendigo VIC Ph 43-1977 
123A Bathurst St. Hobart TAS. Ph 34 8232 
87A Bnsbane St. Launceston TAS. Ph 31 5815.
45 Ashhurner St. Devonport TAS. Ph 24 4216
Ehz. 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



NEWS HIGHLIGHTS Encoder for
Chinese characters

Australian ‘InterScan’ landing system 
chosen by world aviation body

The Australian originated 
"InterScan" microwave landing system 
has been chosen as the new standard 
for world airports by the International 
Civil Aviation Organisation (ICAO).

The new system, to be progressively 
introduced in place of existing aircraft 
landing systems, will mean big money 
for Australian companies because of 
Australian patent rights on the antenna 
design.

Interscan was originated by CSIRO 
and Department of Transport scientists 
in Australia, and subsequently adopted 
and further developed by companies in 
the United States where it is known as 
the Time-Reference-Scanning-Beam 
system (TRSB). In all, the Australian 
Government is said to have backed the 
Australian research effort to the tune of 
$5 million.

Original contracts for the InterScan 
system were let to AWA and Hawker 
De Haviland Australia who built and in
stalled test equipment at Tullamarine 
Airport in 1973, and subsequently at 

BUSINESS BRIEFS:
Overseas Agency for Electronic Products
A new agency is to be set up in London later this year with the express purpose of 
obtaining electronic components for manufacturers and wholesalers in Australia. 
The function of the agency will be primarily to obtain small quantities of parts and 
to fulfil single orders. Enquiries to World Procurement Service, PO Box 3, Avon
dale Heights, Vic. 3034.
Audio Equipment Contract to AWA
One of the most advanced audio recording systems in Australia is being supplied 
by AWA as part of a $2 million rebuild of EMI Australia's Sydney recording studios. 
The equipment will be used to produce records and tapes by Australian artists, and 
includes two Studer TLS 2000 tape lock synchronising systems and four Studer 
A80/VU-16/2 16-track professional tape recorders.
Electronics Store for Wollongong ...
A new electronics shop, called Madjenk Lighting and Electronics, has opened at 
Shop 5, 246 Princes Hwy, Dapto, Wollongong. The shop sells a range of electronic 
components, electrical accessories and microprocessors, and provides a hire ser
vice for all types of lighting for entertainment purposes. Shop proprietoress is 
Rhonda Jenkins.
... And for Northern Melbourne
Rod Irving Electronics is now operating an electronics store in the northern sub
urbs of Melbourne to cater for kit and project builders. The new store is situated at 
499 High St, Northcote. A mail order service is available.
Philips Awarded $3 Million Contract
A $3.1 million contract has been awarded to Philips-TMC by the Metropolitan Fire 
Brigades Board, Melbourne, for a new computer-assisted fire command and con
trol system. The system will involve 49 fire stations, 6,500 alarm interface units in
stalled on private premises, and a central control system incorporating two Inter
data 732 computers. Microprocessor systems in each fire station will supervise 
alarms in the station's own area.
Wrong Price for NEC TK-80 System
On page 75 of the May issue of EA, the price of the NEC TX-80 microprocessor 
evaluation kit was incorrectly stated as $215.00 plus sales tax. We have been ad
vised by Técnico Electronics that this should have read $315.00 plus sales tax.
8 ELECTRONICS Australia, June, 1978

Sydney Airport. An American com
pany, Wilcox Electric Inc, has already 
held talks with AWA and Hawker De 
Havilland, and is hoping for a 
partnership role with the Australian 
companies.

Briefly, the InterScan system works by 
transmitting microwave beams from 
the runway over an approach area 
shaped much like a pie wedge. The two 
beams — one moving side to side, the 
other up and down — locate a plane's 
position in this area by measuring time 
intervals as the beams intercept the air
craft.

The transmitting antennas are com
pletely electronic in operation, and 
have no moving parts.

The concept will allow air traffic con
trol authorities greater flexibility in 
choosing aircraft approach and landing 
paths in all weather conditions, and 
provide more scope for noise abate
ment over sensitive areas of popula
tion.

This ideographic encoder, devised by 
a British University team, could 
revolutionise the translation and prin
ting of the Chinese language and 
enable — for the first time — Chinese 
characters to be transmitted directly by 
telegraphic equipment.

The method the team has devised is 
to put over 4,000 of the most common 
Chinese characters on a grid, around a 
drum. As the drum is rotated a cursor is 
moved horizontally to pinpoint a re
quired character. Photocells read off 
the code for the drum and cursor posi
tion and a stream of binary digits is fed 
into the computer. From this data, a 
receiving decoder can generate printed 
copy, or "paint" on a visual display unit 
perfectly formed Chinese characters.

This new system, in fact, enables any 
picture language to be handled — even 
ancient Egyptian hieroglyphics — by 
simply adapting its characters to the 
drum system.

“Buy Australian” 
says ATDA

The Australian Telecommunications 
Development Association has applaud
ed the recently announced "Buy 
Australian" policy directive issued by 
the Australian Government.

The "Buy Australian" guidelines state 
that wherever possible Government 
Departments must buy Australian made 
equipment and goods and if they have 
to buy from overseas then they will 
have to justify this purchase before a 
committee.

To get approval to import they will 
have to present a case based on other 
than economic grounds. ATDA will be 
looking to a speedy implementation of 
these guidelines and has suggested that 
the Department of Administrative Ser
vices accept responsibility to ensure the 
spirit and letter of the directive is en
forced.



Tape magazine 
service for the blind

A new tape magazine service for 
blind people is to be provided by the 
Royal Blind Society of NSW.

The monthly 90 minute cassette, 
compiled and recorded for the Royal 
Blind Society by journalist-broadcaster 
Max Taylor, will contain material 
selected from magazines and 
newspapers, providing a wide range of 
background information usually un
available to people with visual im
pairments.

Further details may be obtained by 
writing to the Royal Blind Society, PO 
Box 176, Burwood, NSW 2134.

Courses in film 
and television

The Australian Film and Television 
School has advised that it is now calling 
for applications for its fulltime program 
commencing in 1979. Courses offered 
are:
• a three-vear course on all aspects of 

film ana television production; and
• a one-year screenwriting course.

Candidates for the three-year course 
must specify their order of preference 
for one of the following: camera, 
sound, editing or production. Further 
information is available from the 
Recruitment Officer, Australian Film 
and Television School, PO Box 126, 
North Ryde, 2113.

Keeping in touch at DSE

Now that Dick Smith's electronic 
"empire" has grown to eight stores in 
four states, Dick has had to install a 
closed circuit colour videotape system 
to keep in touch with them.

Every week Dick records a 30-minute 
sales talk in which he introduces new 
products and demonstrates their selling 
features, gives news of company 
developments and shows new adver
tising campaigns. Duplicate cassettes 
are dubbed immediately and despatch
ed to Dick Smith branches. There they 

are shown to staff at weekly sales 
meetings.

The system cost $24,000 but, accor
ding to Dick, will save a fortune in air 
fares and time compared with the alter
native of travelling to all eight branches 
and doing the same presentations in 
person.

Dick also intends to use the system 
for in-store demonstrations of elec
tronic construction techniques, such as 
soldering and PC board making.
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Windmill power
for Australia: Pt 1
The potential exists for wind-powered generators to supply a
significant percentage of Australia’s electricity requirements by the by JOHN ANDREWS
year 2000. But how many windmills would we need, how big would 
they have to be, and where should they be sited?

"Large scale commercially viable 
wind systems capable of making a 
significant contribution to electric 
power generation are unlikely to be 
available before the last decade of this 
century. . . . the development of large 
scale windpower generation systems 
does not appear at this stage to merit a 
special research and development ef
fort. "

Senate Standing Committee of 
National Resources.

Report on Solar Energy, 1977

Wind power and other fringe types 
of energy are unlikely to play a signifi
cant part in the Victorian energy 
scene."

Vic. Government Green Paper on 
Energy, March 1977

Struggling uphill against these icy 
blasts, there is no doubt that it will be a 
long tough battle to convince State and 
Federal Governments that energy from 
the winds could make a major con
tribution to Australia's energy needs 
well before the year 2000. The dismissal 
of wind power as a "fringe-type" of 
energy belies a ubiquitous official at
titude: that wind power is uneconomic, 
impractical, suited only for wild 
schemes of well-meaning, but essen
tially misdirected, technological Don 
Quixotes.

But who are the real Don Quixotes in 
this debate? Those who advocate es

calating use of fossil fuels, and in
evitably nuclear power for Australia, to 
meet continued growth in energy con
sumption? Or the growing body of 
responsible scientists and citizens in 
Australia and overseas who see wind 
power as having an important contribu
tion to make in supplying energy to a 
sustainable economy characterised by a 
constant level of energy consumption?

Official Australian pessimism for 
wind power contrasts starkly with 
overseas enthusiasm. For example:
• NASA estimate that it is 
technologically and economically feasi
ble to build 350,000 1.5MW (megawatt) 
wind plants to supply half the US elec
tricity demand by 1985.
• A Danish wind expert, Brent 
Sorensen, has proposed that wind 
power coupled with solar collectors 
could provide all of Denmark's energy 
needs by the year 2050.
• The Swedish Government has decid
ed to invest $A4.5 million over the next 
three years in analysing wind-energy 
potential. 95 per cent of this will go into 
g r i d - a 11 a c h e d systems using 
hydropower as a pumped-storage 
facility.
• Martin Ryle, writing in May of this 
year in the highly respected inter
national scientific journal, "Nature", 
estimates that wind electricity could 
substitute for energy now obtained 
from North Sea oil and gas in the UK as 

those reserves are depleted, at about 
half the cost of meeting this supply 
shortfall from a rapidly expanding 
nuclear-power program as presently 
proposed.

This article will investigate the 
possibility of meeting all Australia's 
electricity needs by the year 2000 from 
wind power plus existing hydroelec
tricity alone, or with an additional con
tribution from solar cells. A particular 
aim of the analysis is to estimate the 
number and size of wind generators 
that would be required, and consider 
where they might be sited. Any usage 
of wind energy for purposes other than 
electricity generation would require 
additional wind generators to tnose 
mentioned in this article.

As a reference case, let us consider a 
wind power system to provide electrici
ty in Australia with settlement patterns 
(i.e. the vast majority living in urban 
areas) and total population maintained 
as at present. But we will assume that, 
by using electricity sparingly and only 
for the purposes for which this high 
grade form of energy is necessarily re
quired, total annual electricity con
sumption could be reduced to half its 
present level.

There is, I think, a lingering belief in 
some people in the alternative 
technology movement that, with 
reduced demand, city people could get 
their electricity from small locally built,
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controlled and sited wind generators — 
one per house, one per block, or even 
one per skyscraper. However desirable 
this may be politically, there are unfor
tunately cogent technical factors 
militating against this form of deploy
ment of wind devices.

In most large cities in Australia, each 
house would need at least a 7 metre 
diameter wind generator to get 
anywhere near the half present de
mand target proposed. If almost every 
house had such a machine (not to men
tion factories and commercial 
buildings), the turbulence created by 
one prop would interfere with the next 
and so on. There would be safety risks 
with whirling blades on top of 20 metre 
high towers; trees and tall buildings 
would shield many propellers; and the 
visual impact of so many wind 
generators so close together would be 
considerable.

Why not then use large "com
munity" wind generators, say a 2MW 
model with 60 metre or greater 
diameter propellers, each supplying all 
or part of a suburb? The problem is 
again the number required to meet half 
today's electricity demand. In Sydney 
or Melbourne, several thousand of 
these large wind plants would be re
quired in each city, each one about the 
size of a jumbo jet turned on edge. 
There would be safety problems, enor
mous visual impact, and the windplants 
would operate at low efficiency 
because buildings and trees lower the 
average wind speeds in urban areas. 

Although siting large wind
generators remote from the main cen
tres of population they supply incurs

energy losses in distributing the elec
tricity generated, another factor will 
usually more than compensate for 
these losses. This factor is the much 
higher mean wind speeds that exist in 
favorable sites — coastal, off-shore, or 
inland mountain ranges — compared 
with urban areas, and hence the con
siderably higher energy density in the 
winds at these locations. The energy in 
wind is proportional to the cube of its 
velocity, so a wind generator at a good 
site, say on the SA coast bordering the 
Great Australian Bight, where the mean 
annua! wind speed is 9 metres per sec. 
(32kmh), would generate approximate
ly eight times more energy per year 
than it would in say urban Adelaide 
with a 4.5 metres per sec. (m/s 
hereafter) average wind speed.

One of Australia's foremost wind
energy pioneers, L. F. Mullett, wrote in 
a paper on wind potential in SA 
published in 1957: "a hill 200ft high in 
open country is a potential site for a 
commercial wind power installation; 
but flat country sites should net be 
selected more than a few miles horn 
the ocean coastline ... a good wind 
site will not be found near vegetation 
stronger than coarse grass". But by 
"good site" Mullett meant an annual 
mean wind speed of 8.5m/s or greater, 
which are indeed limited usually to 
near the coast. Present research in the 
USA is aimed at designing windmills for 
economical operation at sites with 
mean wind speeds of 6.3m/s (23kmh), 
which greatly expands their possible 
areas of application. In particular it 
opens up inland areas of Australia for 
wind-energy collection.

Currently there are two main options 
for distributing wind energy from wind 
generators to point of use. At least in 
the short term the most likely solution 
is to feed wind-generated electricity 
into the high-voltage grid system via a 
DC to AC inverter. Electrical power 
could probably be usefully transmitted 
over distances of several hundred 
kilometres in this manner.

Coupling wind generators at 
different locations into a grid system 
has the additional benefit of smoothing 
out the net input into the grid, since a 
lull in the wind at one location may be 
compensated for by high winds at 
another. However, Sorensen concludes 
for the USA: "The reduction in fluctua
tion of power output seems to be less 
than 10 per cent for windmills located 
at a distance up to 300km from each 
other since wind regions change 
slowly". Insufficient wind data exists in 
Australia for us to know whether the 
same applies here or not.

The second possibility for dis
tributing wind energy is to use the elec
tricity generated to electrolyse water 
(sea water if near the coast, brackish 
water if inland) and produce hydrogen, 
which could then be piped or 
otherwise transported to the point of 
use. Hydrogen can be reconverted 
cleanly to electricity by burning or 
combining with oxygen in fuel cells. Its 
use as a storage medium for wind 
energy is discussed later. Professor J. 
O'M. Bockris of the Institute of Solar 
and Electrochemical Energy Conver
sion at Flinders University of SA argues 
that wind-produced hydrogen could 
be transferred economically to sites of
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Wind power for Australia: How many mills?

high energy use up to 6000km distant 
from a wind belt".

There seems to be a consensus 
among authorities that basic strength- 
of-material limitations place an upper 
bound of 5MW for a single wind 
generator, while the largest at present 
being designed is- Boeing's 2.5MW 
wind-electric plant with blades 90 
metres in diameter. In the calculations 
which follow I shall assume 2MW wind 
plants are used, which means a blade 
diameter of 60m for 6.3m/s sites.

At such sites it appears quite practical 
to design wind generators with a 30 per 
cent load factor, i.e., the actual elec
tricity produced over a year is 30 per 
cent of the quantity that would be 
generated if the machine operated at 
peak load all the time. The load factor 
thus takes into account the variability of 
the wind. Assuming then a 30 per cent 
load factor, we can calculate that the 
total electricity generated by a 2MW 
wind plant is approximately 5.25GWh 
per year (1 GWh = 1 Gigawatt hour = 
106 units of electricity) — about enough 
to supply a town of population 2000, at 
half today's electricity demand.

In the early period of a wind 
power program, when a small number 
of wind generators at various locations 
would be coupled into existing grid 
systems, no additional storage of wind 
energy would be needed, since fluc
tuations in supply from the wind plants 
could be accommodated by varying the 
output from the rest of the generators 
feeding into the grid (fossil fuel and 
hydro stations in Australia). In this 
mode wind plants would serve as fossil 
fuel savers. However, the maximum 
contribution of wind power to total 
electricity supply would be limited to 
10 per cent, otherwise the grid system 
would become too unstable.

If wind power is going to provide a 
major portion of electricity supply, 
clearly storage is necessary. The prin
cipal methods proposed are hydrogen, 
pumped-water storage, flywheels and 
lead acid batteries. The first two are the 
most promising at present, and will be 
considered here.

In pumped-water storage, whenever 
electricity from wind plant fed into the 
grid leads to an excess of supply over 
demand, the surplus electricity is used 
to pump water from the low to the high 
dam of a hydroelectric scheme. When 
the wind drops, water in the upper dam 
can be run back to the lower dam 
through turbines to produce electricity 
and hence supplement supply. Neglec
ting transmission losses, electricity can 
be stored in this way and be 
reconverted back to electricity with an 
overall efficiency of about 70 per cent. 
Pumped storage has been in use for 
many years in several countries to store 
the surplus night-time output of con

ventional base-load power stations; 
some schemes cleverly have a single 
machine which doubles up as pump 
and turbine. Sweden plans to use 
pumped storage for its wind power 
system.

However the potential for using 
pumped storage for wind power in 
Australia does not appear very great. 
The Snowy Mountains hydroelectric 
scheme already has one pumped 
storage unit, Tumut 3, but its maximum 
energy storage capacity is only 10GWh, 
enough to satify naif Victoria's present 
electricity demand for only 10 hours. 
Existing conventional hydroelectric 
capacity could be used to partially meet 
demand during periods of no wind, 
though even at half demand substantial 
storage of wind energy in some other 
manner would be required (see later 
figures for hydro capacity). There is 
limited scope for further pumped 
storage and hydro projects, and there 
would be strong environmental objec
tions to using these potential sites. 
Suitable mountainous areas are also 
located many hundreds of kilometres 
from population centres and wind 
belts, so transmission losses would be 
high.

The conversion of wind electricity to 
hydrogen via water electrolysis and 
back to electricity in fuel cells looks 
more promising tnan pumped storage 
for the Australian situation. Bockris, 
one of the strongest Australian ad
vocates of the so-called hydrogen 
economy, holds that the efficiency of 
converting electrical energy to the 
chemical energy of hydrogen could be 
improved to 85 per cent, while fuel 
cells with hydrogen input could 
generate electricity with an efficiency 
of 65 per cent (the best so far achieved 
is 50 per cent).

In the absence of precise data on 
matching between wind speeds and 
electricity demand I will assume all the 
electricity generated from wind plants 
is stored as hydrogen and then con
verted back to electricity before use. 
This will give an overestimate of the 
number of wind plants required.

On assuming Bockris's optimistic 
conversion efficiencies, the 
5.25GWh/year of electricity produced 
by one 2MW plant would give 5.25 x 
0.85 x 0.65 = 2.9GWh/year at the point 
of use.

Before calculating the number of 
wind generators needed to meet our 
target year-2000 demand, we must con
sider the renewable energy supply 
available in existing hydroelectric 
schemes, especially from the Snowy 
Mountains and Tasmania.

Since Tasmania already supplies very 
nearly 100 per cent of her total elec
tricity demand from hydro plants, we 
need only deal with the mainland situa

tion. Currently, the total mainland elec
tricity production is approximately 
73,500GWh/year, so our goal is to supp
ly half that, ie, 36,730GWh/year.

The contribution from existing 
mainland hydro schemes (mainly the 
Snowy) is 7,350GWh/year; hence if we 
assume it would be possible to use this 
hydroelectricity in an optimum com
plementary manner to wind-generated 
electricity, the remaining demand to be 
met from wind power is 
29,400GWh/year.

With 2.9GWh/year produced by one 
2MW wind generator, the total needed 
to supply half our present electricity 
demand for all mainland Australia is 
29,400/2.9 = 10,000 wind plants. This 
figure compares with the 10,000 wind
mills dotted around Britain at the turn 
of the eighteenth century and the 100,- 
000 that were still operating in Den
mark in the early 1900s. But the latter 
were about ten times smaller than 
2MW machines.

Apart from Mullett's wind analysis for 
SA, reliable data suitable for pinpoin
ting sites for these 10,000 wind plants is 
unavailable. It is therefore impossible 
to say at this stage definitely whether 
enough locations could be found. But 
with wind generators capable of 
operating in a 6.3m/s mean wind 
speed, (allowing inland sites to be used) 
and a very windy coastline stretching 
thousands of kilometres from Gerald- 
ton in WA round to Kingston, south of 
Adelaide, it would seem probable that 
there would not be a shortage of 
physically suitable sites.

Wind plants with 60m diameter 
propellers can be placed as close as 
600m without interfering with each 
other through air turbulence. Whether 
an array (2 or 3 deep) of such plants 
along a particular coastline, or off
shore, is acceptable environmentally is 
a question that would no doubt 
stimulate heated debate.

NASA's contention that 350,000 
1.5MW machines could be built in the 
US by 1985 suggests that, given the 
political will and sufficient financial en
couragement, there would be no 
technological reason why Australian in
dustry could not produce 10,000 2MW 
units by the year 2000. The job-creating 
potential of this new industry would be 
considerable. The most technically 
similar existing Australian industry is 
aircraft production.

While wind power offers one of the 
highest efficiency ways of getting elec
tricity from a renewable source of 
energy, other ways exist of converting 
sunlight to electricity, the use of which 
would reduce the total wind capacity 
needed.

Solar cells in particular offer an at
tractive decentralised means of
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supplementing electricity generated 
from remote wind plants, and their cost 
is falling rapidly. A rough calculation 
for Melbourne shows that 10 square 
metres of solar cells on a house roof 
could collect over a year 30 per cent of 
today's average annual household elec
tricity consumption. The latter includes 
electricity for an all electric water 
heater and if solar collectors were used 
for water heating, 10m2 of solar cells 
could provide 50 per cent of the 
household's yearly demand.

Factory roofs obviously provide 
much greater areas than nouses for 
solar cells. Outputs from these could 
supplement wind electric inputs to in
dustry. Yet even with extensive installa
tion of solar cells, wind power would 
still probably supply the greatest 
proportion in meeting the half-current
demand target set.

Mullett concluded in 1957 from his 
wind study of SA for the Electricity Trust 
of South Australia that economic quan
tities of wind for large scale exploita
tion existed on high country in the 
southern regions of Australia, provided 
wind generators could be built for the 
costs he assumed. None were ever built 
in Australia. Here and overseas interest 
in wind power wained as news spread 
around tne world of stupendous oil dis
coveries in the Persian Gulf.

Almost two decades later, Donald 
Atkinson of Flinders University, a latter- 
day colleague of Mullett (who is now 
retired), used the old wind pioneer's 
data and some of his ideas in a proposal 
to the Ranger Inquiry for large-scale 
wind generation in South Australia. 
Suggesting the use of large lead-acid 
batteries for storage, Atkinson arrived 
at the rough estimate of $250-400 per 
installed kW of wind capacity, in
cluding storage. Such figures would 
make wind power economic today in 
Australia compared to coal-fired power 
stations, the present cost of which is 
about $400-500 per installed kW.

Bockris has done a detailed costing 
of a complete wind-based hydrogen 
scheme, involving 5MW wind 
generators floating ofr-shore and un
dersea storage of hydrogen. His figure 
is $450-900 (1975 prices) per kW, which 
includes the cost of water electrolysis, 
storage, distribution of hydrogen over 
a distance of 1600 km from point of 
production and its reconversion by fuel 
cells to electricity. He estimates the 
cost/kWh of electricity at point of use 
would be 0.79 cents, lower even than 
off-peak electricity rates today (1.31 
cents/kWh in Victoria).

Sorensen has done a detailed com
parison of the economics of wind 
power with other sources such as 
nuclear. His figures, perhaps some of 
the most reliable so far, are 
$US400/installed kW and 1.3

Wind in action — this wind turbine generator, equipped with two 18-metre 
aluminium blades built by Lockheed, supplies the small town of Clayton, New 
Mexico, with up to 15 per cent of its electrical power. The generator sits atop a 30- 
metre tower and is capable of producing 200kW of electricity.

cents/kWh for 1MW wind units 
without storage, and $US600/installed 
kW and 1.7 cents/kWh for the same un
its with storage (1975 prices). He quotes 
$US720/installed kW and 1.4 
cents/kWh for light water nuclear reac
tors. Sorensen's conclusion is that wind 
power is likely to be economic today 
when coupled to a grid system and 
used as fossil-fuel or nuclear-fuel savers 
(ie. when no separate storage is 
needed).

In considering the economics of 
wind power it is essential to keep in 
mind the particular energy priorities of 
the country or area under examination. 
For example Martin Ryle has shown 
very convincingly in "Nature" that over 
the next 10-15 years wind-generated 

electricity offers a far more economical 
and practical means of replacing 
energy now obtained from oil and 
natural gas in the UK, than does nuclear 
power. Comparing wind and nuclear 
power on the basis of provision in both 
cases of 150-hour storage facilities for 
low-grade heat at the point of use to 
reduce peak loadings, Ryle estimates 
the, costs as $US500/installed kW for 
1MW wind generators, and 
$US1250/installed kW for nuclear 
power stations when costs of fuel 
reprocessing and waste-storage are in
cluded. ®

Reprinted from “Chain Reaction" Vol. 3 No. 
3 1978, quarterly publication of Friends of 
the Earth, Australia.

ELECTRONICS Australia, June, 1978 13



Australian firm rebuilds 
colour picture tubes
What happens to old colour tubes when they wear out? After only 
three years of colour TV it may seem premature to raise this point 
but, in fact, a small percentage are already being replaced and this 
trickle will become a stream in a few years’ time. At least one 
Australian company is already re-building these tubes and prepar
ing for the future.

by PHILIP WATSON
The idea of rebuilding colour tubes 

may come as a surprise to many; it cer
tainly did to the author. Rebuilding 
monochrome tubes was one thing, 
since they are relatively simple devices, 
but a colour tube is something else 
again. How is it possible to fit new 
hardware with the necessary accuracy? 
How good is a rebuilt tube? What is the 
life expectancy of the screen, which 
cannot be replaced? And how much 
cheaper is a rebuilt tube?

These, and similar questions, 
prompted the writer to approach the 
company concerned, Thomas Elec
tronics, in the Sydney suburb of 
Riverwood, to arrange a visit to their 
factory and to try to get some answers.

The managing director of Thomas 
Electronics is Mr William Hutchinson, 
who helped found the company in 
1956, as a wholly owned subsidiary of 
Thomas Electronics Inc. of the USA. In 
1961 the local directors purchased the 
Australian subsidiary from the 
American company and in 1963 EMI 
Australia acquired a fifty per cent 
iterest, which it still holds.

At its peak the company was produc
ing 145,000 monochrome tubes a year 
and employed 145 people, many of 
them skilled workers. With the advent 
of colour it was obvious that the de
mand for monochrome tubes would 
run down and, at one stage, the 
number of employees dropped to 22.

Since the company commenced 
rebuilding colour tubes, even though 
in small quantities, its payroll is clim
bing again. It now has over 30 
employees and the number is expected 
to grow steadily as the demand for 
replacement tubes increases.

Even at this stage they are equipped 
to rebuild some 47 types of colour 
tubes being used in Australia. While 
not representing the full range, it 
does cover the most popular types. Of 
those not yet on their list, some hold 
too small a share of the market to justify 
tooling costs. Others must be rejected 
because replacement parts are not 
available from the original makers.

Mr Hutchinson was not only happy 
to answer my questions but also took 
time out to conduct me over the fac
tory and explain the various steps in 
detail. We spent a couple of hours in 
the factory alone, which gives some 
idea of the complexity of the operation.

From the time a faulty tube is booked 
into the factory, until it leaves the fac
tory in rebuilt form, the emphasis is on 
quality control, with at least the same 
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standards being applied as would be 
appropriate for a new tube.

When a faulty colour tube is received 
it is subjected to a series of tests to es
tablish whether it is suitable for re
building. The first test is a visual one for 
scratches or bruises on the glass which, 
if serious, may disqualify it. (Bruised 
glass is glass which has been bumped, 
causing crazing on the surface and 
deep cracks beneath it. These can 
seriously weaken it.)

Next comes a high voltage spark test 
to determine whether the tube is still 
under vacumm since; if not under 
vacuum, it is unsuitable for rebuilding. 
There are several reasons for this. One 
is that the presence of air and moisture 
in the tube can damage the screen. 
Again, since the tube cannot be 
energised, the screen and shadow mask 
cannot be checked for defects.

There is also the question as to why it 
is not under vacuum. It may be that it 
has a leak at the junction between the 
face panel and the funnel of the tube: 
the "frit seal" as it is called. To avoid the 
risk of a customer receiving a tube with 
any such faults, suspect tubes are 
destroyed.

If the tube is under vaccuum it is con
nected to a universal test jig which 
energises the gun and puts a raster on 
the screen, which is then checked for 
burns, discolouration, or blocked aper
tures. The last named is a blockage in 
one or more of the holes in the shadow 
mask, each blocked hole blacking out 
its three associated colour dots.

A certain number of such blockages 
are tolerated even in a new tube, 
depending on the part of the screen in
volved. "New tube" specifications are 
applied to all tubes selected for 
rebuilding. Assuming it passes all tests, 
a tube is ready for the rebuilding 
process proper.

This starts with the tube being "let 
down to air", ie, let down to at
mospheric pressure. This is done by 
what, to the layman, looks like a rather 
drastic procedure; a small hole, about 
l/32in. diameter, is drilled in the neck 
of the tube, using a high speed 
tungsten bit. Immediately tne hole is 
drilled it is coupled to a source of dry 
nitrogen which fills the tube over a 
period of about five minutes. The 
nitrogen prevents the ingress of 
moisture and protects the internal 
metalwork against oxidation. The hole 
is then sealed, the tube possibly going 
into store at this stage.

The next step is to remove the exter
nal metal hardware, such as the tension 
band and associated mounting lugs. 
Some bands are simply wrapped 
around the tube, tensioned, and 
crimped. Others are prefabricated to 
the correct size and are fitted by 
heating until they expand sufficiently to 
slip over the glass. As they cool they 
apply the correct tension automatically. 
Another type of tube, called a "shell 
bonded" tube, has this hardware

This jig can check the cut-off voltage for each gun, the emission of each cathode, 
and produce an enlarged cathode image for a visual check. It also generates a 
raster and patterns for purity, convergence, and other visual checks.

cemented on with epoxy resins.
The shrunk-on bands are removed by 

simply heating the metal again until it 
can be tapped off with a hammer — a 
rather disconcerting operation to 
watch until one remembers that the 
tube is no longer under vacuum. In the 
case of the shell-bonded tubes the 
resin bond is destroyed, the shell 
removed, and surplus resin or other 
material cleaned off the glass.

The tube is then taken to a wash unit, 
a large stainless steel tank containing a 
rotating table with jigs to hold the

Loaded exhaust cart, ready to enter 
oven at right. Note the RF heating coil 
around the neck of the tube.

tubes. The main purpose of this opera
tion is to remove the outside conduc
tive coating (aquadag), using caustic 
soda and other chemicals. This coating 
would probably be damaged anyway, 
during subsequent handling, as well as 
being something of a nuisance, so it is 
best removed at this point and re
applied later.

The next operation is to remove the 
old gun. The tube is set up in a re-neck 
lathe, being held in place with a 
vacuum chuck against the tube face. 
The lower portion of the neck con
taining the gun is cut off and a new 
neck fitted.

The new neck is held in the tailstock 
of the lathe, mated with the cut end of 
the old neck, and the two welded 
together by rotating the assembly while 
gas flames are applied to the junction. 
The neck is then sealed to exclude any 
foreign matter.

Now comes the really tricky part; to 
fit a new gun in precisely the same posi
tion, and having precisely the same 
orientation, as the original gun. Unless 
this is done within acceptable 
tolerances both the convergence and 
colour purity of the tube will suffer.

Prior to the actual fitting, the tube is 
given a vibration treatment. It is held 
face up and vibrated for about four 
minutes with an air-driven vibrator un
it. The purpose of this is to shake loose 
any residual foreign particles which 
have attached themeselves to the 
shadow mask or the walls of the 
envelope. These settle on the sealing 
plug at the end of the neck and are 
removed with it prior to fitting the gun.

The new gun is fitted using essentially 
the same techniques as used to make a 
new tube. All colour tubes are fitted 
with three precision reference flats on 
the outer edge of the face plate; two on
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1

exhaust oven, but might be better
described as a tunnel with a railway
track running through it. On this track
are a number of exhaust carts — 80
were in use for monochrome tube

REBUILDING COLOUR TUBES — Continued

the long side and one on the short side.
The tube is supported face up in a jig 

in which reference pins are mated with 
these reference flats. By this means the 
tube is accurately orientated with 
respect to the other portion of the jig, 
which supports the gun assembly.

The gun assembly consists of the gun 
structure proper, a button base with 
the base pins, and an exhaust tube 
emerging from the centre of the base. 
The gun holder is a sliding support 
which raises the gun assembly into the 
neck of the tube to a precise height. It 
also controls the orientation of the gun, 
relative to the screen and shadow mask.

The height of the gun in the tube has 
to be maintained within 0.25mm and 
the orientation within 0.5°. Axial align
ment is maintained by the original neck 
of the tube, which is left long enough 
to enclose the new gun.

Thus positioned, the base button of 
the new gun is welded to the tube neck 
by a complex system of gas flames. The 
usual method is to rotate the jig and 
tube while stationary gas flames are 
applied to the neck. However, Thomas 
have developed and are using an alter
native method: holding the tube 
stationary while the gas flames rotate. 
This arrangement is a little slower, but 
maintains a higher order of precision.

Discussion of this process, and the 
tolerances involved, raised the in
evitable question: just how good is a 
rebuilt tube in this respect? Mr 
Hutchinson was quite emphatic that 
the tubes which they rebuild are at least 
as accurately aligned as a new tube — 
and in many cases better.

He quoted, as one example, a par
ticular tube which, when new, normally 
requires the addition of small perma
nent magnets cemented to the tube 
funnel to obtain acceptable purity. As 
rebuilt by Thomas, these tubes very 
seldom require any magnets for the 
same performance.

Another natural question at this 
point concerns the guns, particularly 
their origin. In the case of 
monochrome tubes, guns have been 
manufactured on the premises in a 
large, controlled environment area.

However, it is not practical to 
manufacture the colour guns locally, 
and these are imported from various 
overseas sources — generally the same 
sources as those from which the 
original tube manufacturer purchased 
his guns!

The only part added locally is the 
getter wand, which is welded to the 
gun just prior to use. Getters 
deteriorate if exposed to the at
mosphere for more than a few hours 
and they are supplied in sealed con
tainers packed with siiica-gel. 

Having fitted the gun, the next step is
to exhaust the tube and seal it off. This
16

is a long and involved procedure, re
quiring a lot of complex equipment. In 
fact, it would seem that this is one of 
the most difficult parts of picture tube 
production, whether new or rebuilt.

The main problem is to remove all 
the "occluded" gas, retained in or on 
solid material inside the tube. While 
always a problem, it is aggravated in a 
colour tube. Apart from the shadow 
mask itself, Mr Hutchinson pointed out 
that more modern tubes now have in
ternal magnetic shields and black 
matrix coatings on the screen, both ad
ding significantly to the materials which 
can harbour gas.

The only practical way to extract such 
gas is to heat the tube and its internal 
hardware to the highest permissible 
temperature during the exhausting 
process. Because the operation takes 
several hours, a lot of equipment is 
necessary to handle a reasonable 
number of tubes per day.

The equipment is known as an in-line

A tube is "let down" by drilling a hole 
with a tungsten drill. Dry nitrogen is 
then introduced to protect the screen.

Left: A tube in a re-neck lathe, held by a vacuum chuck. Kight: Close-up showing 
a new neck in the tailstock being joined to the old tube. Note the band of red hot 
glass above the gas burners, which are fed and timed automatically.

production in the Thomas plant — 
which are propelled slowly through the 
tunnel by a chain.

Each cart carries a complete exhaust 
system, consisting of a mechanical ex
haust pump in conjunction with an 
oil diffusion pump. It also carries a 
jig to support the tube in a base down 
position, an RF heater coil around the 
neck of the tube, plus provision for 
connecting power to the heater pins, 
and controlling this power. Each cart is 
fitted with a hood over the tube to 
provide more even distribution of heat.

In use the jig lowers the tube so that 
the glass tube protruding from the base 
engages what is called an "O" ring 
gripper assembly, which connects the 
tube to the vacuum pump system.

The oven is electrically heated on a 
graduated basis so that the tube is slow- 
iy raised to a peak temperature of 400°C 
at the centre of the picture tube face.

From this point the temperature is 
gradually reduced until, when the tube 
leaves the oven, it is down to 120°C. The 
whole operation takes about four 
hours.

At appropriate times during this 
process, other operations are per
formed. One is to energise the RF 
heater coil, which heats tne gun to a 
dull red. This helps to outgas the metal 
and assists in converting the cathode 
material to an active form.

At the same time a series of voltages 
are applied to the heater to perform 
the major conversion function. The 
cathode material is predominantly 
barium carbonate, but containing 
strontium carbonate and calcium car
bonate. It is converted to barium oxide 
and free barium diffused throughout 
the oxide coating.

The exhaust cycle is terminated at a 
suitable point in the cooling cycle as 
the tube approaches the end of the 
oven. There is a heating element 
around the small glass tube emerging

Left: A tube in a re-neck lathe, held by a
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Our range of NEW and REBUILT colour 
tubes is larger than everStocks of new tubes are available for most locally manufactured and imported colour receivers. Contact us for all your tube requirements, both new and rebuilt.

THOMAS ELECTRONICS
OF AUSTRALIA PTY. LTD.

N.S.W. Thomas Electronics of Australia Pty. Ltd., 12 Larkin St., RIVERWOOD 53-0721
VIC. Thomas Electronics of Australia Pty. Ltd., 131 Burwood Rd., HAWTHORN 818-0294
QLD. Gradwell & Co. Pty. Ltd., 244 St. Paul’s Tee., FORTITUDE VALLEY 52-4881
S.A. Radio Electric Wholesalers Pty. Ltd., 510 South Rd., KURRALTA PARK 297-7999
W.A. Simon Holman & Co. Pty. Ltd., 10-12 Southport St., LEEDERVILLE 381-4155
TAS. W. & G. Genders Pty. Ltd., HOBART, LAUNCESTON (also DEVONPORT and BURNIE).
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Now.Two 3-way
40 watt speakers with 

nine tonal choices
Save about $50 per hour 
while you assemble them

ADDRESS

NAME

ELCOMA
Philips Electronic Components and Materials 
P.O. Box 50, Lane Cove, NSW 2066
Please send me full details and brochures on your 
loud speaker kits and a list of retailers who stock them.

Even if you didn’t know them by number, you probably 
heard about the Philips AD12K12 MK11 Speaker Kits.

Because they are now a no.1 best-seller.

And here is the compact AD8K30, 8" 3-way compact 
system, with fine electronic and acoustic components 
(1” domed tweeters, 5” mid-range, super 8” bass 
drivers). Brilliant clean sound, with a frequency response 
closely following the ideal Bruel & Kjaer curve for hi-fi 
equipment measured in an actual listening room, using 
the “Third Octave Pink Noise Method”.

Plus 9 combination tonal choices to adjust to the 
acoustics of your own listening-room.

You can assemble the AD8K30's in about two hours.
You will get a professional result and save about $100 
per pair over a comparable system.
Phone or send coupon now for full details of this and all 
our kits.

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS
Sydney 427 0888 • Melbourne 699 0300 • Brisbane 277 3332
• Adelaide 45 0211 • Perth 65 4199

Electronic Components and Materials PHILIPS
BA EL 4
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REBUILDING COLOUR TUBES — Continued

from the tube base and this is energis
ed. The glass tube melts and collapses 
inwards under atmospheric pressure, 
thus sealing the tube.

The picture tube is removed from the 
jig and transported by conveyor belt to 
the next station. Here the getter is 
flashed, using an RF heating coil, to ab
sorb any remaining gas.

As the tube leaves the exhaust cart its 
vacuum would be in the region of 5 x 
10-6mm of mercury (mm Hg). After 
getter flash it would be into the 10-7 
region and after a few hours of use 
would go even higher, probably ap
proaching the 10-8 region.

The reason for this last improvement 
is that the electron beam excites the 
molecules of gas in the screen, which 
are released and absorbed by the still 
active getter.

After getter flash, the tube is given a 
high voltage spark treatment. All the 
base pins are grounded and an EHT 
voltage is applied to the final anode at 
various levels up to 60kV. This results in 
a certain amount of sparking within the 
tube as minute foreign particles are 
destroyed. The device is commonly 
called a "spot knocker".

The next step is an ageing process. 
This occupies about 50 minutes, during 
which time a series of voltages are 
applied to the heater, G1 and G2. The 
heater, in particular, is treated quite 
harshly. For a 6.3V heater there is a "hot 
shot" test consisting of between 10 and 
12 volts (depending on the type of 
cathode) applied for one minute. This is 
followed by a "run out" voltage test of 
between 9 and 9.5 volts applied for 30 
minutes.

The tube is now given a series of 
leakage tests. About 200V is applied 
between heater and cathode, 450V 
between G1 and all other elements, 
and 1000V between G2 and all other 
elements. This is followed by the 
application of a high voltage (around 
29kV) to the final anode and 6KV to the 
focus electrode.

Performance parameters are tested 
next. The cut-off voltage of each gun is 
checked, followed by an emission test 
for each gun. The tube is then de
gaussed, and put through a normal 
purity and convergence adjustment 
sequence. Particular attention is paid to 
the white field uniformity and dynamic 
convergence performance. There is 
also a beam landing check, using a 40 
power microscope.

This is followed by an inspection for 
blemishes due to blocked apertures &c. 
As mentioned earlier, new tube 
specifications are applied to the rebuilt 
tubes.

The specifications are, in fact, quite 
complex but, as an example, they 
provide for one high contrast blemish, 
up to .05in. (1.27mm) within the "A" 

zone: an area 11in. x 8in. (280mm x 
203mm) in the centre of a 26in. (64cm) 
screen, 9in. x 7in. (228mm x 178mm) for 
a 22in. (53cm) screen, and so on 
proportionally.

Assuming the screen passes the visual 
checks, the cathode surfaces of all 
three guns are examined. This is done 
by applying appropriate potentials to 
the various gun electrodes so that an 
enlarged image of the cathode surface 
appears on the screen. The cathode is 
examined for unactivated areas 
which, if present, could shorten 
cathode life.

If it passes this test it is given a gas 
ratio check to ensure that the vacuum is 
being maintained. After this test, the 
tube is held for a minimum period of 24 
hours before further tests and 
processes are performed. After this 
period it is given another gas ratio 
check.

This completes the testing for the 
time being, the next step being to fit 
new metal hardware systems, each re
quiring different jigs and fitting 
techniques. The face of the tube is then 
hand polished.

Only one process now remains to 
complete the tube; to re-apply the 
aquadag coating removed at the begin
ning of the process. Before this is done, 
however, two more tests are applied.

One is another visual check for 
screen blemishes, such as might be 
caused by particles of foreign matter 
which have appeared in spite of 
previous precautions. The other is a 
further emission check for all three 
guns.

The tube is then spray masked, load
ed onto rotating tables, and a new 
aquadag coating sprayed on. It then 
passes through a drying tunnel and is 
labelled with the type number &c.

Finally the tube is boxed but, even

Fitting a new gun. The tube is held in a 
precision jig while rotating gas flames 
weld the gun to the neck.

here, precautions are taken to ensure 
reliable service. The tubes are packed 
with the anode button up, as they are 
normally fitted to a set. This puts the 
getter wand at the bottom, where it is 
least likely to shed foreign particles or, 
if it does, where these are least likely to 
cause trouble.

The rebuilt tube is given the same 
warranty as a new tube: namely, one 
year. In practice, it is generally con
sidered that any tube which lasts for six 
months is unlikely to suffer from 
mechanical failure, and will simply 
wear out. For monochrome tubes 10 
years would be a typical forecast, while 
colour tubes, due to the heavier beam 
current and generally more arduous 
operating conditions, should last from 
five to seven years.

A natural question which arises in 
regard to the rebuilt tubes concerns the 
life of the screen: the one part that is 
not replaced. According to Mr 
Hutchinson, overseas statistics indicate 
that this suffers very little wear.

The screen in a new picture tube will 
suffer a very slight drop in output dur
ing the first 100 hours of life, after 
which it stabilises. Experience to date 
suggests that the light output may drop 
by about 10% over 10 years of typical 
use. In fact, very few people keep the 
same set for this length of time.

How does the cost of a rebuilt tube 
compare with that of a similar new 
tube? Exact prices vary, but a 
reasonably accurate general com
parison puts the rebuilt tube at about 
naif the price of a new tube. This is on 
an exchange basis and assumes that the 
old tube is suitable for rebuilding.

How well has the Australian trade t— 
and public — accepted the idea of a 
rebuilt tube? Extremely well, according 
to Mr Hutchinson. Almost invariably, 
the trade recommends rebuilt tubes to 
their customers, by reason of the sub
stantial saving in cost and. almost in
variably, this advice is taken.

In fact, it is not unusual to find that, it 
the required rebuilt tube is not im
mediately available, the customer will 
elect to wait a few weeks until one is 
available, rather than buy a new tube.

Which is a nice note on which to 
finish. Both the technical and commer
cial aspects of the whole process prov
ed most intriguing. Nobody could fail 
to be fascinated by the varied complex 
processes involved in picture tube 
produce, or to be impressed by the 
stringent quality control which the 
makers regard as essential.

On top of that, at a time when so 
many Australian electronic firms have 
been forced to the wall by overseas 
competition, it is most encouraging to 
find firms like Thomas who have been 
able to hang on and prepare 
themselves for a comeback. The fact 
that they appear to have won the con
fidence of the trade is particularly 
significant, because such confidence 
has to be earned. ®
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Forum
Conducted by Neville Williams

A SORRY TALE OF ONE INVENTOR

Having carried two lengthy articles recently about patents and the 
role of patent attorneys, we are not about to devote yet more space 
to what is essentially a rather prosaic subject. However, it has 
thrown up other quite different problems which face inventors and 
their would-be sponsors — what happens beyond the patent stage.

Let me begin by saying that the situa
tion on which the following remarks 
are based is not a hypothetical one, 
which could develop sometime, 
somewhere. It involves real people 
whom I know or know of, and who 
have been involved in negotiations 
quite recently. There I must draw the 
line, however, because I am under 
obligation not to mention names or 
identify the invention in any way.

It is sufficient to say that the inventor 
involved in the particular situation has 
an engineering background, plus a mix 
of ambition, curiosity, initiative and a 
tendency to question the sacred 
precepts of his profession — very much 
the formula for an innovator, rather 
than a 9-to-5 conformist engineer.

Some years ago, he came up with a 
way-out idea and a theory which, while 
revolutionary, seemed to have con
siderable potential. He set about 
producing a prototype and 
demonstrated, to his own satisfaction, 
that it was indeed workable.

However, his prototype was crude 
and, clearly, a lot of time, effort and 
money would be needed to develop 
and upgrade it. Being short of the last- 
named commodity, he took out the 
necessary patents and set out in search 
of financial backing.

Unfortunately, the story, at this point, 
falls into an all-too-familiar pattern and 
I digress from the particular to the 
general:

Inventors, typically, are highly 
enthusiastic about their respective 
brainchildren and intent on presenting 
them in their very best light. They tend 
to minimise possible problems and see 
only the time when their creations will 
have found universal acceptance. Their 
names will have gone down in history 
and their sponsors will have been 
repaid manyfold for their generosity!

But sponsors are typically much more 

pragmatic. They insist on interjecting 
with "yes, but........" and interposing 
nagging questions about immediate 
and long-term costs, the possibility of 
failure, alternative options, competi
tion and so on.

To an inventor, the would-be spon
sor looks like an unimaginative cretin, 
shepherding money that he probably 
didn't earn anyway, and denying the 
community the chance of sharing in 
something they rightly ought to have!

But to the "cretin", the inventor is a 
typical "crackpot" enthusiast who has 
an interesting idea but is so blind to the 
attendant problems as to be a 
thoroughly impractical partner.

So they go their separate ways and, 
after a few such experiences, the inven- 
tor becomes discouraged and 
perchance convinced that he is being 
deliberately frustrated by vested in
terests, lurking somewhere in the 
background.

"Vested interest" is the oldest story 
in the book and, while there may be 
some cases where it operates, I would

"Charles? Oh, he's down in the base
ment as usual, working on that stupid 
closed circuit television idea!" (from 
Radio-Electronics). 

judge them to be very much in the 
minority. By far the most common 
pattern is for inventors to over-sell their 
idea, to resent criticism and to dismiss 
rather than examine the hazards, 
thereby effectively destroying their 
own credibility. Combine that with 
notable caution on the part of potential 
backers and a breakdown in 
negotiations is not only possible but 
probable!

For many hopefuls, the story ends 
right there.

In the case which I set out to relate, 
the particular inventor went through all 
this but was challenged rather than dis
couraged by lack of support. He dug his 
heels in, kept working on a shoestring 
budget and carried the development of 
his idea to a stage just short of 
marketing. What he needed then was 
backing to set up a full-scale commer
cial operation.

Accordingly, he approached a poten
tial backer, who expressed interest and 
sent along a couple of qualified experts 
to evaluate the proposition.

There the trouble started all over 
again: phase two!

The experts were reasonably im
pressed but felt that the prototype 
needed to be critically and in
dependently scrutinised in terms of 
basic theory, engineering approach 
and as a proposition for full scale 
production. As part of this, the^ 
prototype should be tested in, and ex
posed to, the possible rigours of on-site 
usage, to show up any weaknesses.

They suggested that its place in the 
market had to be examined and defin
ed and special attention paid to the 
"human engineering" side — how it 
might be used, or abused, or mis
understood by the target users.

Unfortunately, earlier experience 
had made the owner of the invention 
defensive to the point of being totally 
uncooperative.

He was an engineer himself, and had 
spent years studying and developing 
tne project. Why should his work need 
to be questioned and examined so 
critically by outsiders? But, if it had to 
be done, it would be done on the spot 
under his personal surveillance.

The same applied to the proposed 
on-site tests. They could be simulated 
in his workshop and under his supervi
sion.

As for design and marketing, he'd 
been planning this for years. What the 
public needed and wanted was beyond 
argument!

And so it came to a classic impasse.
The inventor believed — and 

presumably still believes — that his 
project is virtually complete and that 
he, personally, has all the skills 
necessary to guide it on to the market. 
His share of the sales revenue should 
be proportioned accordingly: the 
"lion's share".

But the experts said that, in all con
science, they could not advise their 
principal to put up the very large
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amount of money involved unless the 
project was thoroughly tested and 
proven beforehand. And that meant 
bringing independent judgement and 
expertise to bear on everything from 
basic theory to marketing strategy.

Because the inventor won't wear this, 
their advice to their principal has had to 
be "back off". This, in the full 
knowledge that there are other 
prospective backers.

Let me hasten to add that the experts 
involved have no vested interest in the 
matter whatever, and what was told me 
was related in sorrow rather than anger.

One of them outlined to me the 
nature of his reservations and the steps 
that would be necessary to clear them. 
They sounded logical enough to me.

His observations, paraphrased from 
memory, may provide food for thought 
to any inventors who may find 
themselves in a parallel situation:

"Unless he changes his attitude, the 
story is going to be repeated until he 
runs out of potential backers.

"By insisting on doing everything his 
way, he could lose the lot and end up 
with nothing.

"If that happens, he may well be seen 
as yet another (Australian) martyr to 
vested interests!"

"Is this an unusual story?" I asked.
"Unfortunately no, and that's why I 

wouldn't mind you telling it, provided 
you don't identify the project or the 
people.

"Inventors should patent their ideas 
and they should certainly reap a reward 
if those ideas are put to use. But inven
tors often fail to realise that the 
successful launching of an idea or a 
product involves skills which they may 
lack — and those skills also have to be 
rewarded.

"In short, an inventor's prime ex
pectation should be to negotiate terms 
which will ensure a proportionate 
reward for his idea and the work he has 
put into it.

"At that point, he may be well ad
vised to back off and enjoy the rewards 
or royalties and let the production and 
marketing specialists take over."

Well there it is: something different 
to chew on!

FIRES IN TV RECEIVERS
By way of a welcome change from in

ventors and their problems, a letter 
from A. W. in Casuarina in the 
Northern Territory draws our attention 
to a reference wnich he noticed in a 
several weeks old copy of a local paper, 
apparently the N. T. News.

From the reference, it would appear 
that Darwin's Chief Fire Officer, Mr 
Holtham had implied that TV and radio 
sets were a potential cause of house 
and caravan fires in a climate as hot as 
Darwin. He was particularly concerned 
about sets which had not been 
tropicalised and others in which circuit 
boards tended to overheat. When sets 
are not in use, they should be turned

You won’t want 
to miss this .. .

27 DO-IT-YOURSELF PROJECTS 
FROM ELECTRONICS AUSTRALIA

You can’t afford to miss out on this exciting new book from “Elec
tronics Australia”. Here are just a few of the projects it contains: 
loudspeaker protector, digital metronome, active filter, drill speed 
control, variable power supply, wiper control unit, tach and dwell 
meters, CDI, digital clock... plus many more. Get your copy now!

Use this handy order form ।

I To: Electronics Australia, PO Box 163, Beaconsfield 2014. 1
* Please send me...........copies of “PROJECTS & CIRCUITS NO. 2”
1 at $3.60 each. (Price includes packing and postage.)
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I
• ADDRESS..................................................................................................  
I 
g............................................................. STATE.............. POSTCODE............ .
y I enclose a cheque/postal order to the value of $......................... 1
* * w He as m m w ess « ■ * er ar W 8» ■■ W
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FORUM — Continued

off and the plug removed from the 
power point.

A letter to the editor from one 
"Doubting Thomas" sought to question 
the Fire Officer's opinion, wanting to 
know how many fires had been caused 
positively by TV or radio receivers, and 
whether he could name receivers on 
the market which did or did not exhibit 
the particular problems. Further, 
whether any competent Darwin dealers 
or servicemen were prepared to back 
up Mr Hotham's ideas.

Our correspondent's opinion is clear 
enough when he remarks: "Some 
enterprising tech, (which I am not) 
could make a mint with a can of CRC!"

I would welcome comment from 
people on the spot, but there seem to 
be three things mixed up in Mr 
Hotham's suggestions.

To me, "tropicalisation" would 
signify measures that I imagine would 
now be routine, to inhibit the ingress of 
moisture and the growth of fungus on 
wiring and components. Is some radio 

and TV equipment still prone to this in 
areas like Darwin?

Heating is really another matter but I 
would be surprised if any components 
could normally reach a temperature 
sufficient to start a fire. For sure, 
Darwin is hot, but is it any hotter than 
peak summer temperature further 
south?

As for withdrawing the power plug, 
the only likely safety factor would be in 
those few receivers where operating 
the ordinary receiver "off" switch 
leaves some circuitry alive, ready for in
stant picture.

To change the subject yet again, one 
of the most remembered of the topics 
discussed in these columns in recent 
times appears to be that of noise pollu
tion, particularly as evidenced by the 
use of excessive sound levels in places 
of public entertainment. The number 
of times people comment on the dis
cussion seemingly indicates the reality 
of it to the average citizen.

With that in mind, we reproduce 
below a brief article which was sub
mitted along with one of the letters 
mentioned in the February issue, from 
D.C. of Beacon Hill, NSW. You may find 
it of interest:
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Don’t let this happen to you!---------------------
LOUD MUSIC: I am sure those who go to rock concerts, or anywhere there is loud music, do 
so primarily to have a good time. But have you considered what loud music does to you? 
NOISE LEVEL: An average rock concert will reach a noise level of 110 decibels. A decibel is 
the term by which we measure loudness. Every increase of 10 decibels means that the sound 
is twice as loud. (The mathematicians among you will realize that the decibel scale behaves 
logarithmically.) Thus a sound of 100 decibels is twice as loud as a sound of 90 decibels. &c. 
FOUR TIMES LOUDER: A loud shout, from a third of a metre, will reach a noise level of 90 
decibels. That means an average rock concert will be four times louder than a loud shout. Can 
you cope with it?
TEMPORARY DEAFNESS: Everyone undergoes what is called a temporary threshold shift 
after listening to loud music. In other words you cannot hear as well for two to three hours 
after listening to loud music (longer in certain cases). However, your hearing normally recovers 
after this time. The problem is that, if you continue to subject yourself to excessive levels of 
rock music each week you greatly increase the risk of incomplete recovery and therefore per
manent damage to your hearing.
HOW YOU HEAR: In the cochlea of your inner ear there are approximately 24,000 tiny fibres 
which variously vibrate, when they feel a particular pitch, and pass the message to the brain. 
As you get older, these hairs gradually lose their sensitivity and you begin to lose your ability 
to hear as many sounds as you could when you were younger. Generally the hairs which pick 
up the high pitched sounds are the ones which lose sensitivity first.
WHY THE LOSS IN SENSITIVITY?: It was once thought that the hairs lost their sensitivity 
quite naturally as one grew older. However, a Dr Samuel Rosen of Columbia University, New 
York City, discovered an African tribe in which the average 75 year old man could hear as well 
as an average 25 year old Australian or American.
NEAR PERFECT HEARING: What is different about the African tribe in comparison with peo
ple in Australia or the United States is that they live in a quiet environment (no heavy traffic, 
no planes, rock concerts, jackhammers, etc.). It should be noted that the Mabaans.the tribe 
studied by Doctor Rosen, do not have loud dancing ceremonies which are characteristic of 
some other African tribes. When Doctor Rosen examined members of the Mabaan tribe he 
also found that they had an ample blood supply to the ear. In Australia, as we grow older, 
blood supply is often retarded and, as one result, the hairs by which we hear no longer function 
properly.
WHOLE BODY AFFECTED: Did you know that loud sounds affect not just your hearing but 
your whole body? For example your heart increases, the pupils in your eyes dilate, some 
of your blood vessels get smaller, your adrenalin activity increases and the cholesterol content 
in your body rises. (Cholesterol is a fatty substance which can clog blood vessels.) So not only 
does loud music contribute to hearing loss it affects the health of your entire body.

REFERENCES
Berland. T. The Fight for Quiet Prentice-Hall. 1970.
Welch, B. L. & A. S. Physiological Effects of Noise Plenum Press. New York. 1970
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Advance into the new era of 
precise electronic measurement
ARDMM 10

El!STRL mULT/mETER

A compact highly accurate Multimeter for the Scientist, Technician, Tradesman, 
Electrician and Advanced Hobbyist. • SIMPLE 2 SWITCH OPERATION

• EASY READ DIGITAL DISPLAY • 1% ACCURACY

Features:
• Large % ” (9.5mm) LED Numerals
• Automatic Decimal Point
• 3 Digit 0-999 Display
• Instantaneous Non-flashing Readout
• Zero Locked
• 7 MEGOHM Input Impedance.
• 12 Separate Measuring Ranges
• Over-range Indication
• Overload Protected
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OR THE A + R ELECTRONICS BRANCH IN YOUR STATE
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A+R Electronics
A MEMBER OF THE A4-R-SOANAR ELECTRONICS GROUP

30 Lexton Road.Box Hill.Vic.,3128.Australia.
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Hi Fi News

THE FUTURE FOR 4-CHANNEL RECORDS & RADIO

PART TWO: THE CASE FOR THE SQ SYSTEM

Behind the scenes, at an industry level, quite intensive debate is 
going on aimed at determining, once and for all, a universal stan
dard for “surround” sound. The decision will affect not only recor
dings, but stereo broadcasting practice. This article advances the 
claims of one of the two main contenders — the CBS/Sony “SQ” 
system.

by BENJAMIN B. BAUER*

No less than a dozen different quadraphonic schemes sur
faced during recent years — some intended for records, 
others for broadcasting, and still others for both purposes.

In this latter category is the SQ (stereo-quadrapnonic) 
system adopted by CBS and EMI among other record labels, 
and used for quadraphonic broadcasting by hundreds of 
radio stations in the US and other countries. It is one of a 
number of systems that are competing to become the stan
dard accepted by the United States Federal Com
munications Commission (FCC), the government agency 
which has jurisdiction over broadcasting rules in the US.

Confronted with a divergence of opinions about the 
merits of different quadraphonic schemes, the FCC ordered 
its own laboratory to evaluate the quality of reproduction 
obtained with the various systems. After a series of com
prehensive listening tests extending over nearly a year, the 
FCC laboratory issued its report (No. 2710-1) in August 1977. 
The US weekly "Television Digest" headlined the story "SQ 
shines in FCC FM Quad Study".

A comparative test conducted by any system's sponsor 
tends to be supportive of his own interests. And this is why 
the FCC tests are so important. The FCC laboratory has no 
vested interests. It is chartered to ensure the "public in
terest, convenience and necessity" of programmes 
transmitted over the US airwaves. Thus, its motivation is only 
to determine the facts in an objective and unbiased manner.

The FCC used the following procedure in comparing five 
systems: for the idealised "discrete" (4-4-4) system, a 
12.7mm, 38cm/s, four-channel tape recorder was cnosen on 
which a master tape containing five diverse musical selec
tions was played. Another tape with localisation signals was 
also provided.

The four matrix systems were a "4-3-4" from RCA and 
three "4-2-4" matrix-with-logic systems, H from the BBC, SQ 
from CBS and QS from Sansui. Each matrix system com
prised an encoder and a decoder.

For quadraphonic preference tests, the encoders received 
inputs from the master tape and fed the encoded outputs 
directly to the decoders. Tne decoded signals, as well as the

‘Benjamin B. Bauer is managing director of CBS 
Technology Centre, Stamford, Connecticut. The article is 
reproduced by arrangement with “New Scientist”, London. 

original master tape signals, were compared in a pairwise 
manner with each other on a random A-B basis.

Listeners were seated in a swivel chair between four 
loudspeakers and provided with a box with two push
buttons labelled "A" and "B". Each could switch between 
any two systems presented anonymously until he was able to 
establish and make note of a preference. Then he went on 
to hear the next pair of signals.

Some 40 men and women participated in these tests — 
music students, high-fidelity enthusiasts, engineers and just 
ordinary music lovers — a cross-section of a typically 
knowledgeable, interested audience. The tests required 
each subject to audit and vote on upwards of 150 paired 
comparisons. To avoid fatigue, the test for each auditor was 
divided into four half hour sessions extending over two days.

The results of the tests were as follows. Coming within two 
percentage points (48:52) of the idealised system as 
represented by the master tape, SQ won easily over the 
other matrix systems: by 58:42 per cent preference votes 
over H, 61:39 per cent over 4-3-4, and 77:23 per cent over 
QS.

The FCC was very concerned with systems compatibility, 
ie how satisfactorily the various quadraphonic programmes 
"fold" into stereo and mono sound. •

The following procedure was used: to produce stereo 
pairs, the left channels as well as the right channels of the 
four-channel master tape were connected together while, 
with the matrix systems, the stereo outputs were taken 
directly from the encoders. The five sets of stereo signals led 
to the switching system whereby they could be applied to 
the front loudspeakers pairwise, via the A-B box.

Mono preference tests were performed in a similar 
manner using a summation of tne stereophonic signals 
applied to one of the front loudspeakers. The listeners were 
asked to express not only preference between A and B, but 
also the degree of preference.

In the stereo and mono experiments, the SQ system led all 
others. The FCC report does not provide a single rating 
number. One way, however, of obtaining an estimate of 
preference is by distributing the "equal" votes evenly 
between the system pairs. When this is done, it it seen that 
the preference for SQ over the other matrix systems, as well

Continued on page 25
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Satellites keep track 
of Earth resources

This “photograph”, taken by an orbiting satellite 804km high, 
shows the centre of Reading, a small town in southern England. 
The image is made up from over seven hundred million tiny digital 
“picture elements” which have been pieced together by a new im
age processing system developed at Britain’s Harwell 
Laboratories. STUDIO A

The new image processing system is 
the main theme of this month's front 
cover. Designated HIPS (for Harwell 
Image Processing System), it was 
developed to process the vast amount 
of information received in digital form 
from Earth orbiting satellites.

The system is now being used to 
solve pattern recognition problems to 
help scientists gain more information 
from remote sensing devices employed 
on the satellites. Typical remote sensing 
devices include cameras, infra-red 
scanners, and radar.

Actually, a mini-computer forms the 
heart of the HIPS system. It controls all 
of the data processing, communicates 
with the operator, and organises the 
transfer of data to and from the input 
and output devices. These include 
magnetic tape and disc units, a 
keyboard/printer, and a digital colour 
monitor for displaying the resultant im
ages. The latter can be seen quite clear
ly in our front cover photograph.

In addition, the computer is linked to 
a "flying spot" scanner that can convert 
images on photographic film into a 
digital pulse train. The computer can 
then store this image for subsequent 
retrieval, or for further processing.

The picture of Reading (shown 
above) covers an area of 226 sq 
kilometres and is shown using only in
formation contained in the near infra
red part of the spectrum. If you look 
closely at the bottom of the picture, 

you will notice a thin line running from 
east to west. This is the M4 motorway 
and is clearly visible to the 804 km high 
satellite despite the fact that it is only 90 
metres wide at its widest point.

Various colours were chosen by the 
scientists to represent different Earth 
surface textures. In this particular ex
ample black was chosen to represent 
water, blue for high density urban areas 
(at centre of picture), and red and 
magenta for other urban areas.

Various rural areas are revealed in 
green, yellow, white and cyan.

One recent application of the com
puter has been to interpret pictures 
received from the Landsat series of 
satellites. These American launched 
satellites "photograph" every part of 
the Earth's surface once every 18 days. 
The images — each covers 298 sq 
kilometres — are recorded in only 25 
seconds, effectively instantaneously in 
relation to any changes taking place.

One field where data from such 
photographs will be valuable is in 
agriculture, where the satellite can 
monitor crop development. With this 
information, farming tasks can be 
planned ahead and carried out at op
timum points in the growth cycle.

The system will also allow more ac
curate national and global forecasts to 
be made of crop yields, and could even 
allow detection of illegal drug crops 
such as marihuana. ®
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Just for the record

The Oaly 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.

I AMPEX the professionals
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Philips Television Cassette Recorder. 
A remarkable new product that 
offers 2% hours recording on 
one videotape cassette.

We live in an age that offers us a fantastic array 
of technological marvels. Sophisticated products that 
entertain and instruct us through the mediums of 
sound and vision. All of which we can enjoy in the 
comfort of our own homes.

And now Philips introduce the remarkable 
Television Cassette Recorder — the ultimate 
addition to your home entertainment centre.

Here’s how it works.
The Philips Television Cassette Recorder 
works along the same lines as a 
conventional music cassette recorder.
But, in addition to sound, it records colour 
pictures. And it can be connected to any 
colour television receiver to play back 
cassettes up to 214 hours duration.

Direct Recording.
We all have our favourite programmes 
which we would love to see again and 
again. With the Philips Television 
Cassette Recorder it’s now possible. 
Simply press a button and the machine 
will record your favourite programme 
directly as you watch it.

Parallel Recording.
You know how it happens. You want to 
watch a programme on one channel and 
somebody else in the family has picked

For free brochure on the Philips as? loss (e> 
Television Cassette Recorder or name 
of nearest retailer, write to:
Philips Consumer Products Division, P.O. Box 308, Clayton, Vic. 3168 
Name...

Address

Postcode

PHILIPS
367 1083

We want you Iphiups 
to have the best

out a show on another. But with the 
Philips Television Cassette Recorder, a 
peaceful solution is at hand. You simply 
turn your TV to one channel, then 
select the other channel on the 
Recorder and set it to record. 
So as your family enjoys their 
programme, yours is being 
recorded simultaneously on 
cassette — even though it’s 
on a different channel.

Unattended Recording.
Another fantastic feature of the Philips 
Television Cassette Recorder is that it 
can be pre-set up to 3 days in advance, 
to record any programme at any given 
time. So, if you’re out for the evening or 
away at the weekend, you don’t have to 
miss out on your favourite show. It’s just 
a matter of selecting the right channel 
and setting the timer on the Recorder to 
the commencement time of the 
programme.

Some technical information.
The Philips Television Cassette 
Recorder allows you to record from any 
Australian television channel — UHF or 
VHF. And it’s equipped with automatic 
fine tuning. Like audio tapes, the video 
tape cassettes that the recorder uses 
may be erased and re-recorded time and 
time again.

Conversely, if you wish to retain 
the taped programme, you can replay 
your Philips videotape cassettes up to 
500 times. As an optional extra, there 
are also video cameras available for 
connection to the Television Cassette 
Recorder. Ideal for making/your own 
home movies.

It’ll change the way you 
look at TV

(The recording of television programmes 
is permissible only where copyright or 
other rights of third parties are not 
infringed. This advertisement should not 
be taken as authorising the recording of 
copyright material.)



HI Fl NEWS — Continued

as over the master tape, in the stereo mode is approximately 
60:40 per cent. In the mono mode SQ is preferred to 4-4-4, 
4-3-4 and H by 55:45 per cent and is ahead of QS by ap
proximately 70:30 per cent of the votes cast.

According to the FCC tests, CBS can say that SQ is virtually 
indistinguishable from "discrete" in quadraphonic 
reproduction, and is preferred over the other matrix 
systems. As for stereo and mono listeners, SQ wins over the 
other systems by a significant margin.

The SQ stereo disc has been designed so that pressings 
from the extreme left signals modulate the left (or inner) 
groove-wall, and the extreme right signals modulate the 
right (or outer) groove-wall. The centre signals result in a 
simultaneous modulation of both groove walls, equally and 
in phase, resulting in lateral modulation. In reproduction 
from this disc, the loci of the stylus motion naturally follow 
the groove profiles, resulting in the replication of the 
modulating signals.

Channel independence, or "separation", so essential to 
good stereo, depends on the precise orthogonality between 
the left and right modulations. A further requirement is a 
precise electrical coincidence, or in-phase relationship, 
between the left and right channels for the lateral modula
tion of the centre signal. With good channel separation and 
the proper in-phase relationships, the stereo signals are 
sharply and tightly formed at or between the loudspeakers.

To retain the advantages of the stereo disc for the SQ 
record, we assign unaltered the stereo disc modulations to 
the front quadraphonic channels, which, in the main, repre
sent the front stage of the concert hall.

The side and back channels are formed by superimposing 
new modulations upon stereo's regular ones. This superim
position is achieved through the action of the matrix en
coder. The variable which differentiates the side and the 
back channels in SQ from the front ones is the electrical 
phase dimension. This means that complex coefficients must 
be used in the matrix, resulting in elliptical or circular stylus 
loci.

While the centre-back location is irrelevant in most 
musical performances, some programme producers insist 
on being able to use it. The reproduction of the centre-back 
soloists had always posed a problem with matrix 
quadraphony. However, CBS solved it by splitting the 
centre-back signals into octave bands and applying these 
alternately in suitable proportions to the left-back and right- 
back encoder inputs with the aid of a circuit named the 
"London box", which helps to fuse the resulting signals into 
a somewhat spread, but centre, image.

Played in the stereo mode, the SQ record behaves as any 
stereo disc. The front-stage signals are identical to those of
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Notice how you can hear the CBS salesman circling 
round the room?

stereo. The phase-shifted images corresponding to side and 
back sounds or to the ambience are somewhat spread in 
space and shifted towards the leading loudspeakers.

When relayed through an SQ decoder, the front-stage 
sounds are displayed unaltered over the front loudspeakers 
as with the conventional stereo disc, retaining their full 
separation and phase integrity, while the in-quadrature 
back signals are reproduced, also fully separated over the 
back loudspeakers.

The only loss of separation is between the front and the 
back signals. But then it becomes rather simple to provide 
an effective logic circuit to augment this front-back separa
tion. The performance of the modern SQ decoder in this 
mode may be judged by the FCC tests; within 48:52 per cent 
vote, compared with a four-channel master tape.

The SQ recording code, it has already been stated, is 
characterised by the preservation of established high- 
fidelity stereo criteria; ie total front-channel separation and 
the in-phase relationship of the centre-front signals. For 
quadraphony, we add to this the imperative of equilevel 
transmission of the four corner signals in the monophonic 
mode. These are obviously the necessary criteria for 
stereophonic and monophonic fidelity and compatibility. 
The developers of other matrices, however, have been quite

New JVC receivers
Three new AM/FM stereo 
receivers announced by JVC incor
porate what is virtually a graphic 
equaliser in lieu of the usual tone 
controls — a "first" on the 
Australian market. Frequency 
segments centre on 40, 250, 1000, 
5000 and 15,000Hz. Illustrated on 
the right is the IRS600 Mkll; others 
are the IR-S400 and the IRS300. 
Altogether, IVC is currently releas
ing 58 new audio products, in
cluding amplifiers, tuners, turn
tables, speaker systems, cassette 
systems, headphones, 
microphones, &c.

have built-in graphic eqalisers

ELECTRONICS Australia, June, 1978 25



OUR SECOND BEST 
IS BETTER THAN MOST 

OTHERS’ FIRST BEST.
TDK’s AD (Acoustic Dynamic) is one of the world’s finest cassette tapes 

but not the best cassette tape made by TDK.
Our SA (Super Avilyn) has the edge but that’s only if you’re using the 

special bias/equalisation setting on your tapedeck.
However, if you’re using the normal or standard setting, you’ll have to 

settle for AD — second best.
Chances are you won’t find anything better or with more consistent sound 

quality for decks with normal tape selector settings (or no selector switch at 
all). In other words, even if you don’t own extravagant equipment, with AD 
you can still hear extravagant sound reproduction.

You see, because of AD’s superior dynamic range at the critical high end, 
you’ll hear any music that features exciting “highs”, with amazing brilliance 
and clarity you won’t get from any other tape.

But there is something else you should hear before you try TDK’s AD. 
The price.

Unlike other so-called “super premium” cassettes, AD’s price is down-to- 
AD sound even better).
comparison between ours and what 
consider to be their best. So try the 
second best cassette 
we’ve ever made — AD.

Available in: C45
C60
C90

Cl 20

I OlC AD
(Acoustic Dynamic)

SOLE AUSTRALIAN AGENTS:
CONVOY INTERNATIONAL PTY LTD

4 DOWLING ST WOOLLOOMOOLOO 2011
TEL 357 2444 TELEX AA23111 ci p
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3-HOUR COLOUR 
VIDEO CASSETTE

A compact, lightweight 3-hour video 
cassette recorder has been introduced 
by Akai Electric Co, Ltd of Japan. Iden
tified as VHS-format VS-9300, it uses 
only 35 watts of power for normal 
operation, weighs 13.9kg and measures 
453mm(W) x 147mm(H) x 314mm(D).

Economical half-inch tapes in 1, 2 and 
3-hour lengths will be available soon, 
and recorder models will be available 
for NTSC, PAL and SECAM standards. It 
connects to a normal TV set via the 
antenna terminals.

Having its own in-built TV tuner, the 
VS-9300 can record the program being 
viewed or any other available program. 
It can also be used with a video camera 
for on the spot recordings.

incorporated in the front panel of 
the VS-9300 is a digital timer, adjustable 
in minutes, which makes it possible to 
set the recorder as much as 24 hours in

advance of a given program. The 
recorder switches on and then switches 
itself off again after the designated 
period.

Also on the front panel are eight 
push'-buttons for the electronic tuner, a 
three digit counter with memory to 
locate designated parts of the tape, and 
a tracking knob to correct any picture 
distortion during replay.

There are switches to select recor

ding sources and viewing modes, a 
microphone jack and the usual array of 
tape transport facilities.

An interesting feature is an in-built 
thermostatic system which is intended 
to combat low temperature conditions 
leading possible to condensation on 
the tape and the mechanism.

HI Fl NEWS Continued: The future for 4-channel records, &c
unconcerned about these criteria.

In its latest "CCIR" version, Sansui's QS has 7.7dB front
channel separation and a 20° centre-front phase error. In 
mono mode it causes the side-back channel signals to be 
attenuated by 7dB. These characteristics may have con
tributed heavily to its last-place ranking in the FCC 
preference tests.

The H matrix has a slightly higher (8.8dB) front-channel 
separation than the Sansui system, a 48° centre-front phase 
error (now reduced to 30°), and a 3.6dB relative loss of back- 
channel signals in the mono mode. While the H matrix has 
the claimed advantage of transmitting the centre-back 
signal satisfactorily in mono mode without the need for an 
attachment (such as the SQ "London box"), the phase 
relationship of the centre-back signals is 90° in stereo, caus
ing them to spread and shift towards the leading 
loudspeaker with a resulting dis-symmetry of the stereo im
age.

Since the centre-back location is by and large irrelevant in 
musical performances, this claimed advantage of H is quite 
immaterial. The 48° phase error for centre-front signal was 
not, however, causing it to spread and shift and resulted in 
somewhat fuzzy and dis-symmetrical solo sounds.

The developers of H matrix initially claimed that it would 
not require logic for satisfactory quadraphonic perfor
mance, perhaps as a result of the BBC laboratory's practice 
of fixing the listeners head in a restraining headrest during 
the tests. Head motions of course play a vital role in direc
tional perception. Subsequently, tne BBC researchers 
reckoned that this artifact was not representative of home 
listening conditions, and proceeded to equip the H matrix 
with a logic system. Thus, the raison d'etre for the H matrix 
disappeared.

Because considerable publicity has been accorded 
recently to the 45J matrix sponsored by the UK's National 
Research Development Corporation, it is proper to review 
the facts known about this effort.

For years the spokesmen for NRDC have maintained that 
the Ambisonics matrix system would best all systems, but 
they have held the technical information about it close to 
the vest. The first concrete data about Ambisonics appears 
to have surfaced in "New Scientist" (vol 69, p 222) where 
Adrian Hope reported that public demonstrations of Am
bisonics had been "short of disastrous".

Hope also made reference to the NRDC British Patent 
BP1 369 813. CBS obtained a copy of this patent, assuming 
that here, at last, reliable information about Ambisonics 
would be given. We discovered to our chagrin that the 
system described in the patent is not, by the usual standards, 
stereo-compatible — since each of the two transmission 
channels between the signal transmitter and "receiver", or 
decoders, carries equal "omnidirectional" and "azimuth" 
signals which differ only in phase.

Furthermore, the performance diagrams in the patent 
lead the reader to believe that the decoded signals have 9dB 
of adjacent-channel separation, while analysis shows that, in 
truth, the separation is only 3dB.

We understand that experiments now in hand are 
directed to a new, different NRDC "45J" system using three 
broadcast channels which form a 4-2V2-4 type operation. 
Further, H and 45J, according to BBC, are similar in design, 
and we have recently heard that a compromise has been 
reached between BBC and NRDC. Apparently, both 
matrices are currently back on the drawing board.

Since the introduction of SQ six years ago, CBS has seen 
new matrix proposals popping up like toadstools after rain 
to the tune of great promise of performance proffered wit’ 
academic finality, only to find that they fell short of th 
promise because certain basic hi-fi principles wer 
neglected by their proponents.

We have watched with dismay the confusion among 
equipment manufacturers, retailers and the public, resulting 
from constant contradictory claims of the various matrices 
and so-called "discrete" systems' proponents. But we could 
do nothing because no matter what we said it was "our 
word against theirs".

CBS believes that the FCC report changed all that. 
Adherence to principle proved to be a realistic guideline. 
Because of it, the catalogue of SQ records built up during 
the past six years already exists in the compatible 
monophonic/stereophonic/quadraphonic SQ mode.

To start such an investment anew, for a still different 
quadraphonic system, especially one inferior to SQ, would 
simply be madness. And, since recording and broadcasting 
go hand-in-hand, CBS anticipates that SQ will be accepted 
as a universal quadraphonic standard.

Next month: The British alternative
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The world’s 
best cartridge?

“Quite simply, it rendered the best 
tracking performance we have seen to date. Sound quality 
of the Stanton 881-S is neutral. It does not sound 
spectacular — one forgets about the cartridge when it is 
playing. When you come right down to the nitty-gritty, 
there can be no better comment than that"

"Electronics Australia", January, 1978.
“There is more detail at all frequencies, 

and stereo images have exceptional stability, even in 
complex, high level passages. There is also less tendency 
to become fatiguing, with an absence of the 'grittiness' 
that afflicts more modest cartridges to a greater or 
lesser extent". «Hi_F¡ Buyer's Guide", September, 1977.

“This is not a cartridge for the 
showman; ^ is a cartridge for the music lover, for 
the purist. "Stereo Magazine", Winter 1978.

“This is one of the most neutral and 
uncoloured cartridges we have listened to. It sounds as 
flat as its frequency response curve implies and has an 
impressive freedom from audible tracking distortions of 
any kind. It provided a revelation when listening to some 
of our older, well-worn discs, providing a freshness in their 
sound that we had not suspected was there."

"Popular Electronics", December, 1977

“in general, the sound of the Stanton 
881-S is completely neutral. It injects no coloration, 
emphasis, or de-emphasis into any part of the frequency 
spectrum, and it has a notable freedom from 
audible tracking distortions of any kind. Since it is 
so easy to forget that there is a cartridge in the 
reproducing chain, this is the kind of cartridge we 
prefer to use when listening to records for musical 
enjoyment, rather than as a means to uncover flaws 
in cartridge performance."

"Stereo Review", November, 1977.
“Records heard via the Stanton 

sound bright, clear, and detailed with an especially 
smooth high end. Sharp, quick transients, such as 
those found on direct-cut discs from Telarc, 
Sheffield, and Umbrella are taken in stride and 
reproduced with a stunning sense of presence. The 

stereo image is vivid, plausible, and stable. In the 
short time that we have known the pickup it has 
become one of our favourites,"

"High Fidelity", October, 1977.

And remember, you can't get the best out of your 
Stanton Cartridge unless you use a genuine Stanton Stylus.

sraNTon
Sole Australian Distributors

/\l\j\j\l\l\l\l\H «-ERPYA INDUSTRIES^
Head Office, W.A.: 156 Railway Pde., Leederville 6007. Phone 381 2930.

N.S.W. Office: 100 Walker St., North Sydney 2060. Phone 922 4037.
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 347 7620.
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HIFI NEWS — continued

HiFi—Audio
shows in 
four cities
Three-day Australian HiFi shows, devoted 
specifically to audio equipment, will be held in 
four capital cities: Sydney (June 30-July 2); 
Brisbane (August 4-6); Melbourne (September 1 - 
3); Adelaide (September 8-10). The emphasis 
will be on top-line equipment, with full 
demonstration facilities. Question: What's better than a grand piano? Answer: One 

that can play itself — with the aid of a Pianocorder!

The respective venues will be: 
Sydney (Chevron Hotel); Brisbane 
(Parkroyal Motor Inn); Melbourne 
(Southern Cross Hotel); Adelaide 
(Hotel Australia). The shows will be 
open in each city on the Friday (12 
noon-10pm); Saturday (10am-10pm); 
Sunday (10am-6pm). This should give 
audiophiles the opportunity to visit the 
shows as many times as they wish.

A major attraction at each venue will 
be Superscope (Australasia) Pty Ltd 
demonstrating for the first time the 
"Pianocorder" Reproducing System — 
hailed in America as "the world's first 
recording and reproducing piano com
pletely controlled by computer 
programmed cassette tape".

Heart of the Pianocorder Reproduc
ing System is an electronically- 
controlled keyboard mechanism that 
can be built into a standard piano. 
Playback performance is controlled by 
a computer-programmed cassette tape 
that commands which keys to play and 
how fast and hard they should be 
struck. Logic circuitry in the cassette 
recorder transfers the programmed in
formation to a bank of solenoids that 
control the piano keys and pedals, 
closely simulating a human perfor
mance.

Superscope state that there are about 
30 million pianos in homes around the 
world, most of them bought originally 
for learning purposes, and most of 
them under-utilised. Provision of a 
"Pianocorder" unit would allow many 
more people to gain enjoyment from 
the instruments.

Superscope, as an introductory offer, 
will be giving free to every purchaser 
100 pre-programmed cassettes, worth 
$795. The cassettes contain perfor

mances by Paderewski, Rachmaninoff, 
Saint-Saens, Gershwin, Grieg, Debussy, 
Waller, Morton, Joplin, Shearing and 
others.

Approximately 80 brands from 
around the world will be seen and 
heard at the Audio Shows including 
Hitachi, TEAC, Celestion, Marantz, 
Beyer, Altec-Lansing, dbx, Armstrong, 
Optonica, BIC, AMW, Linn-Sondek, 
Gale, Onkyo, Ferrograph, Electro
Voice, Dindy, Bose, Nexus, JR, Aztec, 
EEI, Tandberg, Sonab, Naim. Lux, Am- 
cron, Sugden, Chartwell, Rappaport, 
plus many others.

The latest Beyer microphones should 
make an impression on home recor
dists, professional recordists and per
formers. They have been available 
overseas for some time, but have only 
recently become available in Australia.

Of more broad appeal will be the 
range of Beyer headphones, which en
joy an enviable reputation for both 
quality and durability an innovation on 
show will be a large scale infra-red 
transmitter, capable of covering prac
tically any room or hall. The quality is 
said to be good enough for use in 

From Auriema: The 3BX from dbx — a dynamic range expander with separate 
channels for low, mid and high frequencies. It connects into the tape loop of a 
normal hifi amplifier or receiver.

studios and the whole system is 
remarkably noise free.

Sharp will, of course, be displaying its 
controversial microprocessor con
trolled cassette deck No. RT3838H, 
along with the full range of Optonica 
hifi equipment. Included will be the 
ST1515H budget tuner that clearly out
performs its price!

Marantz will be at the Shows, eager 
to demonstrate the new "DC" series of 
amplifiers. All the series have THD 
specifications of 0.05%.

In addition, three new turntables will 
be on show — the 6110, 6170 and 
6350Q. The first is a low-priced belt
drive model, while the last two utilise 
direct-drive.

Following the acquisition by Inter
national Dynamics of the distribution 
rights for Epicure products, two of the 
latest speakers from this company will 
be on display at the 1978 Australian Hi- 
Fi Audio Shows: the EPI Model 120 and 
the Epicure Model 400 Plus. The 
Epicure philosophy is that no speaker 
should have more than two drive units 
— a tweeter and a midrange/woofer — 
because any advantage is cancelled by
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HIFI NEWS — Cont.

the added phasing problems.
Rotel's latest (and best) cassette deck, 

the RD30F will be making its first 
appearance in the Shows. As is usual 
with Rotel, superfluous frills have been 
eliminated to allow more money to be 
allocated to the transport and basic 
electronic circuits.

Speaking of Rotel, their new RZ-8 
mixer provides echo and rhythm effects 
as well as mixing facilities for vocal, 
guitar, disc and tape sources. Pre
cueing is possible without affecting the 
program being played.

Altec's impressive range of 
loudspeakers, including the Santana II, 
Stonehenge II, Fifteen, Seventeen and 
Three, will be set up so that showgoers 
may audition them in the demonstra
tion rooms. If audiophiles like high ef
ficiency sound and/or are looking for 
speakers which are capable of soaking 
up power and dispersing a staggering 
amount of sound, then they should be 
sure to head for the Altec display.

Visitors should also take time out to 
look over the complete range of dbx 
"dynamic range expanders" on the 
Auriema stand, from the smallest 
domestic model to the full studio 
system.

Keep your eye open also for the Nex
us Loudspeaker Protector.

Tandberg equipment is possibly 
better known in Europe than it is in 
Australia, although it has many 
adherents in this country. There will be 
a comprehensive line-up of current 
models from Tandberg, including the 
TCR-222, a three-motor cassette deck, 
with in-built 12 watts RMS amplifier 
and the TCD-330. The 330, apart from 
its sleek, sophisticated (and con
venient) styling, features electronic 
logic circuit operation, three heads, 
three motors, azimuth alignment con
trol and automatic tensioning.

Electro-Voice is now on the 
Australian scene with a vengeance, 
promoting a line of speakers that are 
based on a theory proposed by 
Australian engineer A. N. Thiele. The 
entire "Interface" range, so-called, will 
be demonstrated at the shows.

Concept Audio Pty Ltd, will be show
ing several new products, including 
NEAL cassette decks, Ferrograph tape 
recorders, Armstrong's 600 series 
(amplifiers, tuners and receivers), plus 
the superb REGA turntables. They will 
also be displaying accessories such as 
the PIXALL record cleaner, the full 
range of Empire cartridges and, from 
Onhfe Research Inc. in Japan, the 
Dynavector moving-coil cartridges. 
From the Dynavector company comes 
the model DV505 bi-axis, inertia con
trolled, dynamically balanced tonearm.

Getting back to loudspeakers, the ex
tremes are represented by an
Australian-made system created by
Chadwick Audio Furnishings, and a

From Sharp comes this Optonica ST-1515H tuner for AM and FM-stereo broad
casts. It features a 220mm dial and a large flywheel knob for easy tuning, plus 
separate signal and tuning meters. Muting and blend switches minimise incidental 
background noise, while a phase-locked loop system is provided for stereo 
decoding. Performance specifications are excellent.

revolutionary no-cone, no-enclosure, 
omnidirectional unit designed by 
Professor Jose Bertagni of Bertagni 
Electroacoustic Systems.

"Geostatic" speakers are rectangular 
sheets of special polymer "board" 
which are about 9.5cm thick. The sheets 
are surrounded by an aluminium frame 
and covered by a black foam grille at 
the back and front and look like elec
trostatic speakers. In actual fact, the 
drive units are dynamic in nature, but 
here the similarity to the standard 
dynamic cone speaker ends.

In the wake of the news that A.B.E.

Audio Video have taken over the 
Australian distribution of Akai 
products, A.B.E. advise that they will 
nave a brand new range of Akai 
products at this year's Australian Hi-Fi 
Audio Shows. Two new cassette decks 
will be on display, the GXC-709D and 
GXC-725D. Both decks feature the Akai 
ADR system, which is claimed to 
reduce inter-modulation distortion; in 
both decks the heads are designed so 
that the azimuth never needs realign
ment. The GXC-725 deck has three 
heads. The new range of Akai receivers 
will also be at the Shows. ®

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.

FAST DESOLDERING 
safe with 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.

02-709 5293
03-848 3777

In a range of sizes from 
your wholesaler or 

ROYSTON
ELECTRONICS RE475

Australian Film and Television School

STUDENT ENROLMENT 1979
Applications for placement in 1979 are now being called.
20 places offered annually for 3-year full-time course in film and television production, 
and 4 places annually for 1-year screenwriting course.
3-year course: Applicants should have some experience (amateur or professional) in 
film and/or television, or any of the visual or performing arts, and be prepared to 
submit supporting material with their applications.
1-year course: For writers of some experience, usually with some work already 
published or performed.
Closing date: July 5, 1978.

Enquiries and application torms:RECRUITMENT OFFICER, 
AUSTRALIAN FILM AND TELEVISION SCHOOL, 

PO BOX 126, NORTH RYDE, NSW 2113 
(02) 887 1666
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"On the rare occasions when we come across a product as out
standing as the Marantz... 1250 (Integrated Stereo Amplifier), we 
make an extra effort... to find a weak spot. Try as we might, we could
not fault the amplifier. No test, either by measurement or by use, 
revealed any respect in which it fell short of its potential... we couldn't
find any limitations."

"Best 
buy."

“As well as being 
the most powerful inte
grated amplifier to bear 
the Marantz name, the... 1250 
has the distinction of including a unique 
tape recording capability unlike any other we have seen... 
it is possible to record a program from one source on one recorder, 
another program from a different source on (a) second machine and 
still listen to a third program through the speakers!.. .We suspect that 
the true appeal of the... 1250 will be to the advanced tape recordist, 
who will appreciate its remarkable... flexibility."

“The operating controls have a smoothness and positive ‘feel' 
that are consistent with the image of quality associated with a 
top-end amplifier from one of the most highly respected names in the 
industry. There are no unwanted noises, switching transients, or 
the like when anything is pushed or turned.. .for all practical purposes 
it is a noise-free amplifier."

“... (considering that) most integrated amplifiers whose electrical 
performance compares with that of the... 1250 not only lack its 
complete operating flexibility but are more expensive, (then) it... 
appears that the... 1250 is something of a ‘best buy' for those in the 
market for a powerful state-of-the-art amplifier... distinctly different 
from its competition." . TT , , ,

-Hirsch-Houck Laboratories, 
quoted in Stereo Review, January, 1977.

WE SOUND BETTER
The Marantz 1250 Integrated Amp delivers a massive 125 Watts of power, minimum RMS at S Ohms, 20-20,000 Hz, with no more than 0.1% Total Har
monic Distortion. In Laboratory tests, however, Hirsch-Houck found that at rated output.. THD was essentially less than 0.04%. from 20 to 20.0(X) Hz 
(approaching 0.01% over much of that range).This distortion did not change significantly at lower power levels.' ©1977 Marantz Co., Inc., 20525 
Nordhoff St,, ChatswQrth. CA 91311. Prices and models subject tochange without notice.
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Richard Allan ‘Maramba’ loudspeakers
The Richard Allan ‘Maramba’ loudspeaker system is a two-way 
system with a passive radiator augmenting the response below 
120Hz. Frequency response is rated at +3dB over the range 80Hz 
to 20kHz and power handling capacity is quoted as 30 watts peak 
programme.

After looking at a photograph of the 
Richard Allan Maramba system, one 
may not realise that it is a quite com
pact system. The enclosure is relatively 
tall and narrow, with a volume of 39.5 
litres. Enclosure dimensions are a 
modest 250 x 600 x 220mm (W x H x D).

Teak or walnut veneer is applied to 
four sides of the enclosure plus the rear 
panel. The acoustic foam front panel 
can be supplied in Brown or Charcoal 
colour. Mass of the system is specified 
as 9.5kg.

The foam front panel is easily peeled 
off to reveal the driver units. We have 
reservations about the foam fronts used 
on many loudspeaker systems. They 
certainly merge easily into the average 
decor but they afford only minimal 
protection to the drivers. What a young 
toddler could do to a system with foam 
front does not make for pleasant 
cogitation.

We were unable to remove the 
drivers from the cabinet, without resor
ting to butchery, so we cannot com
ment on details of the driver construc
tion or crossover network. However, at 
one stage we investigated a serious leak 
in one enclosure's rear connector pan
el, so we can state that the enclosures 
are filled with an acoustic damping 
material.

The woofer is a nominal 200mm 
diameter unit with a polyurethane roll 
surround and an effective cone 
diameter of 150mm. Free-air cone 
resonance is quoted as 28Hz. The 
passive radiator has the same overall 
dimensions and roll surround but a 
cone made of what appears to be 
polystyrene foam. Crossover from the 
woofer to the 25mm soft dome tweeter 
is at 6kHz.

The connector panel referred to 
earlier is recessed and has a two-pin 
DIN socket parallelled by a pair of jack 
sockets. Jack plugs are supplied.

Impedance measurement of the 
system reveals the main bass resonance 
at 100Hz. Minimum impedance 
modulus is seven ohms, occuring 
between 7 and 8kHz. As such, the 
Maramba is unlikely to cause em
barrassment to the amplifier.

While efficiency of the system is

typical of today's loudspeakers, power 
handling seems quite modest at a rated 
30w peak programme. Indeed, we in
advertently damaged one of the bass 
drivers when testing the systems for 
rattles, using moderately loud bass 
tones. Possibly, the unit was inherently

faulty but the end result appeared to be 
loose turns on the voice coil.

Frequency response of the system 
appears quite smooth over the whole 
range from 80Hz up the limits of 
audibility. Below 100Hz, the response 
tapers at a rate of 6dB per octave. In 
practice, the bass response appears 
adequate on popular music but organ 
and orchestral works can show up the 
diminishing response below 70Hz.

Discretion must be exercised in 
applying even modest bass boost.

otherwise the system begins to take on 
a "one note bass" characteristic.

Performance In the treble register 
was more satisfying. However, by com
parison with several of our "yardstick" 
loudspeakers the treble rendition on 
most music seemed "less open" and 
more "restrained". These admittedly 
vague and subjective terms should not 
be thought of as outright criticism but 
rather as differences which may or may 
not be preferred.

If you have an amplifier or receiver 
with power rating up to 30 watts per 
channel and a preference for light

orchestral music, the Richard Allan 
Maramba system could be the one for 
you. If you like Wagner operas or 
Jefferson Airplane at ear-splitting levels 
then see a psychologist or consider 
another loudspeaker system!

Enquiries regarding price and other 
information on Richard Allan 
loudspeakers may be obtained from 
the Australian distributors, Radio Parts 
Group, 562 Spencer Street, West 
Melbourne or 1103 Dandenong Road, 
East Malvern, Victoria. (L.D.S.)
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WHAT GOES IN 
MUST COME OUT.

Ortofon professional cutter head type DSS 732 in 
action.

Latest from Ortofon is the M 20 Super—a unique 
magnetic stereo cartridge, based on our exclusive 
world-patented Variable Magnetic Shunt (VMS) 
principle.

When it comes to perfection in recorded sound the principle is as 
simple as this;

What goes in must come out.
Which means that the response from the groove of your favourite 

record should be as close as possible to the sound of the original master 
tape.

With this in mind, we at Ortofon concentrate our activities in two 
areas only: the production of sophisticated cutting equipment for 
making master records—and the manufacture of the finest pick-up 
cartridges to play the discs which they produce.

Most of the major record companies use Ortofon cutters. And 
because it is only natural that the manufacturer who knows most about 
making the records should also know most about playing them, our 
cartridges for many years have been the choice of professionals and 
discerning music lovers throughout the world.

Ortofon do not make turntables, amplifiers or loudspeakers. We put 
all our experience into developing advanced products to cover the two 
most critical sectors in sound reproduction: the cutting and the 
playback of records.

For us accuracy in sound is more than just a slogan.
It’s our reason for being in business. ■ rortofon

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

accuracy in soundDistributed in New Zealand by—
AWA NEW ZEALAND Ltd. P.O. Box 1363, AUCKLAND, Telephone: 76 0129;
WELLINGTON, Telephone: 85 1279; CHRISTCHURCH, Telephone: 89 0449. t
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JVC SEA-20 Graphic Equaliser
Used in conjunction with a room analyser or similar measurement 
system, a graphic equaliser can provide notable improvements in 
sound reproduction. For those with access to such facilities, con
sider the JVC SEA-20 graphic equaliser reviewed here.

The SEA-20G splits the audio spec
trum into seven bands with centre
frequencies of 60Hz, 150Hz, 400Hz, 
1kHz, 2.4kHz, 6kHz and 15kHz. Each 
band can be boosted or cut relative to 
the others by a slider control. The con
trols have detent positions which 
enable the response to be varied in ap
proximate 2dB steps over a range of 
+ 12dB.

Normally, a graphic equaliser such as 
this is connected to the "tape monitor" 
terminals of a stereo amplifier. If the 
system comprises a cassette or tape 
deck, this is connected to "tape 
monitor" terminals on the equaliser. 
The equaliser has unity gain so that it 
can be switched in or out of a system 
with no change in overall system gain, 
provided all controls are centred.

As well as the tape monitor terminals 
mentioned above the SEA-20 has. a 
duplicate set of four terminals which 
enable enhanced cassette or tape 
recordings to be obtained with tne 
equaliser controls.

Dimensions of the SEA-20 are 390 x 
103 x 267mm (W x H x D) including 
knobs, rear terminals and feet. Mass is 
3.4kg.

Styling and presentation of the unit 
leave little to be desired. Perhaps the 
slider knobs are a little tiny and they 
lack indexing marks so that it is difficult 
tc determine their exact setting by 
sight. The power switch is up for off 
which may upset those who think the 
opposite is correct.

Inside, the circuitry is accommodate 
on five PC boards. This seems a little ex
travagant when the job could have 
been done with a minimum of two.

We are not entirely happy with the 
power connection and earthing 
arrangement in the SEA-20. The mains 
cord is a two-core flex with moulded 
two-pin plug similar to that used with 
shavers and similar double-insulated 
appliances. However, the mains wiring 
in the unit is not double-insulated and 
earthing of the chassis is via the signal 
cable shields to the main amplifier. 

On test, however, the JVC SEA-20
performed very well. All specifications
were confirmed: Signal-to-noise ratio
with respect to a signal level of 500mV
RMS was 100dB unweighted. With the
same reference level, separation

between channels was 79dB at 100Hz, 
62dB at 1kHz and 36dB at 20kHz. Fre
quency response was 6Hz to 40 kHz at 
the -1dB points.

All the above measurements were 
taken with controls centred and rele
vant inputs terminated with 4.7k 
resistors.

Harmonic distortion was very low.

With all controls centred and a signal 
level of 500mV, distortion was around. 
.004 per cent over the range 10Hz to 
20kHz. This is approaching the 
measurement limits of our Sound 
Technology 1700B Analyser. Even for 
odd and extreme settings and close to 
maximum output levels the distortion 
was quite low. The highest measure
ment was 0.2 per cent. Normally, we 
would expect distortion to be no 
higher than 0.02 per cent.

We found no sign of instability at any

control setting, using square wave in
put signals. In short, the SEA-20 causes 
negligible deterioration of signal quali
ty while its control facilities offer con
siderable scope for improvements in 
sound quality.

While we are impressed with the 
SEA-20, this does not extend to the 
owner's manual. This does little to 
enlighten the user as to how to get the 
best from his system. Instead, it rambles 
on about how the various band con
trols can be used to boost certain in
struments. In truth, a room analyser 
must be used, as discussed in the "Hifi 
News" pages in February 1978 issue of 
this magazine. As a less precise method, 

the "Stereo Review" SR12 test disc 
which has a series of warble tones, 
might be used to obtain useful results. 
This was reviewed in the "Lighter Side" 
pages in our March 1978 issue. Any 
other approaches could more easily 
lead to confusion and dissatisfaction.

Recommended retail price of the 
SEA-20 is $169. Further information can 
be obtained from retailers or from the 
Australian distributors, Hagemeyer 
(Australasia) B.V., 59 Anzac Parade, 
Kensington, NSW (L.D.S.) ®
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Project for a wet weekend? 

A SIMPLE 
CRYSTAL 
CHECKER
The crystal oscillator/checker described here can be built up in a 
few hours of work and with not too much expenditure. Intended for 
the “ham” shack or the enthusiast’s test bench, it is one of those 
items which, every now and again, can generously repay the effort 
involved in building it.

by IAN POGSON

In the days of "home brew" amateur 
equipment, and particularly in the era 
of post-war surplus crystals, no "shack" 
was complete without some kind of a 
crystal tester, used to verify the fun
damental frequency of "rocks" and 
their degree of activity — if any! And, 
of course, if an amateur had ideas of re
grinding crystals, a bench checker was 
indispensible.

In those days crystal checkers in

variably used thermionic valves but, bv 
the time a power supply was includeo, 
together with the kind of meter then 
available, and a possible L/C tuning cir
cuit, it added up to a fair amount of 
bulk.

Nowadays, needs and ideas have 
changed and one could hardly justify 
that much bulk for what is essentially a 
very simple piece of gear. But, for
tunately, available bits and pieces have

ABOVE:
The prototype 
crystal checker 
would not look 
out of place in any 
amateur "shack". 
How you build it 
up is not critical, 
however, and the 
logical course 
would be to use 
the "bits" on 
hand.

AT LEFT:
There is plenty of 
room inside the 
box to accom
modate a 9-volt 
battery, if desired, 
but many may 
prefer to operate 
the checker from a 
bench supply. The 
usual 13.8V would 
seem to be ideal. 

also changed and one can now make 
up a basic crystal oscillator/checker 
from a handful of unpretentious com
ponents including, perhaps, a few from 
the oddment box.

In building up the prototype pic
tured, we had four possible uses in 
mind:
• To sort through oddment crystals 

which most long-term amateurs 
seem to have collected. Some 
crystals work, some don't. Some 
have their frequencies clearly mark
ed; some are receiver types, offset 
from the marked frequency, and 
others carry only long-since- 
forgotten military channel numbers.

• To check on modern crystals, which 
are beginning to accumulate from 
CB and other similar activities.

• To use with suitable crystals to 
provide marker or calibration fre
quencies for tuneable recievers.

• To provide steady signals for check
ing tuneable receivers or transceivers 
for frequency drift.

In fact, we had intended to build up a 
crystal checker for some time for just 
these purposes — without having quite 
got around to it! What fanned the spark 
was a two-page article by Fred Brown 
W6HPH, in the February '78 issue of 
"QST" entitled "A Universal Crystal 
Oscillator". Very appropriately, it was 
presented as "a weekend project".

Essentially, it uses the time-honoured 
Pierce circuit, requiring no supplemen
tary L/C circuit, but built around a FET 
— a field effect transistor. According to 
Fred Brown his original unit operated 
with every crystal that he coula lay his 
hands on, ranging from the lowest at 
50kHz to the highest fundamental 
mode available at 25MHz.

What better commendation?
In place of the 2N4220 J-Fet originally 

specified, we have suggested a 2N5485, 
or similar. Sockets to accomodate all 
likely crystals are connected in parallel, 
and wired in the drain-to-gate circuit,
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along with the appropriate isolating 
capacitors and the gate "leak" resistor.

The original circuit called for two 
chokes in the drain supply lead, a 
2.5mH RF choke and one of 150mH 
wound on a miniature toroid. This 
looked like a potential problem in an 
otherwise simple design as, indeed, 
would have been an equivalent induc
tor in a potcore.

Fortunately, it transpired that a 1.8k 
resistor could be substituted for the 
larger choke with only one obvious 
penalty — more resistance in the drain 
circuit. While this may inhibit the os
cillator somewhat with a sluggish crystal 
and a low supply voltage (say 9V or less) 
it was certainly no liability when the 
unit was connected up to a bench 
supply in the 12V to 15V range.

To make the Pierce circuit more 
compatible with medium frequency 
and low frequency crystals, it is 
desirable to provide a means to in
crease the amount of capacitance 
between the drain and source or 
"earth". While this can be effected with 
two separate toggle switches, as in the 
QST design, a rather neater scheme is 
to use a 3-position toggle wired so that, 
in its neutral position, it discards the ad
ditional capacitors, leaving only the 
capacitive output coupling network 
between drain and source.

In the process, we have increased 
slightly a couple of the capacitor values, 
again aimed at prompting ready oscilla
tion with old and perhaps sluggish 
crystals. The added capacitance may 
decrease very slightly the apparent 
crystal frequency but this will be of no 
consequence for most purposes.

When the system is oscillating, the RF 
is rectified by the 1N4148 diode and the 
resulting DC is applied to the metering 
circuit; the component values are 
chosen to suit the particular movement 
specified.

A shunt diode across part of the 
metering circuit allows the meter to 
come up to about full scale but 
prevents it from being heavily 
overloaded. The effective compression 
at the top of the scale prevents it from 
showing up differences in high orders 
of "activity", but it is nevertheless a 
convenient arrangement, readily dis
tinguished active from inactive crystals, 
without the need for a meter sensitivity 
pot.

Other sensitive meter movements 
could doubtless be pressed into ser
vice, given some fiddling with the 
resistor values. We did not try to ex
plore all the possible options, reckon
ing that the average amateur would be 
able to make adequate arrangements to 
suit the bits he happened to have on 
hand.

The output terminals shown on the
circuit would facilitate connection to a
digital frequency meter, if available,
while a wire connected to the active
terminal could be used to carry the
signal into a receiver or transceiver. In
fact, you can expect a fair amount of

2NS4BS OUTPUT

SOCKETS SWITCH SWITCH
PARTS LIST
OSCILLATOR
7 Zippy box 150mm x 90mm x 50mm
1 Miniature edge meter, approx. 

400uA FSD, scale 0-10
1 Crystal socket to suit old style Wn. 

spacing holders
1 Crystal socket to suit FT243 holders
1 Crystal socket to suit HC6/U holders
1 Crystal socket to suit HC25/U holders 

(not used on prototype)
2 Banana socket terminals (1-red, 1- 

black)
1 Miniature toggle switch SPDT
1 Miniature toggle switch SPDT centre 

off
1 DC input panel socket 2.5mm
1 Miniature tap strip 12prs tags
1 Transistor 2N485 or similar
2 Diodes 1N4148 or similar
1 2.5mH RF choke

RESISTORS (V2W)
1 1k
1 1.8k \
1 15k
1 470k

CAPACITORS
1 68pF polystyrene
1 82pF polystyrene
1 390pF poystyrene or ceramic
1 560pF polystyrene
2 .001 uF greencap
1 .0015uF greencap
1 ,047uF greencap
10.1uF greencap

MISCELLANEOUS
Hookup wire, solder, screws, nuts.

Above is the complete circuit of the 
new crystal checker and, at left, the 
layout of. components on a piece of 
tagboard. Another private weekend ex
ercise might be to layout and produce 
from it your own printed circuit board, 
using techniques described in our 
December issue, last.

natural radiation from the unit at both 
the fundamental and the low order har
monics such that, with a sensitive 
receiver, no direct connection should 
be necessary.

As mentioned earlier, no provision 
has been made for an in-built power 
supply. The checker could be operated 
from a 9V battery or a modern plug
pack power supply, with ample output 
from most crystals. In fact, it will still 
work with many crystals down to 6V. 
However, it likes more volts rather than 
less volts and something in the range 
12V to 15V is to be preferred.

So much for the circuitry.
The layout and presentation is quite 

different from the "QST" project, in
volving parts and methods which are 
appropriate to this country. The "Zip
py" box used ensures a neat end-result, 
offering enough room inside for a self- 
contained battery supply. As in 
miniature tape recorders, &c, the 
power plug and socket used offers the 
option of either an internal or external 
supply.

Having completed the unit, we did 
what Fred Brown apparently did, trying 
our stock of oddment crystals. The 
limits of those available were 100kHz to 
14MHz but there was no reason to 
believe that Fred Brown's experience 
would not have been duplicated, had 
we had a wider range to choose from. 
We did, however, come across two or 
three "duds", which isn't surprising 
after thirty or forty years in a military or 
private "junk box"!

One final point: Some of the wartime 
crystals were used in equipment where 
they oscillated at their tnird, fifth or 
seventh overtone and were marked 
with that frequency. If plugged into a 
Pierce circuit, they will oscillate at their 
fundamental frequency — an ap
proximate third, fifth, or seventh of the 
marked overtone. Only rarely will they 
turn out to be an exact fraction, a 
typical discrepancy being about 0.1%.
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by GREG SWAIN

Would you like to create steam train sound effects for your model 
railroad? Or how about an electronic siren, or the sound of a 
propeller driven airplane, or even a phaser gun? In this article, we 
give you some simple sound effects circuits based on the recently 
released SN76477 from Texas Instruments.

Actually, I'm not too sure what a 
phasor gun is supposed to sound like. 
However, the noise generated by the 
space war/phasor gun sound syn
thesiser circuit which we built up from 
Tl's application notes is certainly quite 
weird. Listening to it, one can readily 
imagine an outer space battle between 
starships using esoteric weapons.

By varying a single control pot, 
various "Space War" sound effects can 
be generated. Wind the pot right 
down, and the output sounds just like 
an electronic siren.

But it's with the model train 
enthusiasts that we're betting this pro
ject will really hit the spot. The simple 
circuit shown can realistically simulate 
the "chuffing" sound of a steam train 
or, bv varying the control pot, the 
sound of a propeller driven aircraft. 
Best of all it should only cost a few 
dollars to build.

All the circuits described are based 
on the Texas Instruments SN76477 com
plex sound generator chip. This is a 28- 
pin bipolar FL device wnich provides 
noise, tone and low frequency based 

VCO EXTERNAL PITCH
SELECT VCO CONTROL CONTROL

complex sounds. The device is 
programmed to produce specific sound 
effects by means of external com
ponents, either resistors, capacitors or 
direct links to a +5V rail or to earth.

A wide variety of sounds can thus be 
generated by the SN76477 simply by 
varying the external component con
nections to the device. With this in 
mind, we have taken a somewhat un
usual approach with this particular 
project.

What we have done is to produce a 
general purpose printed circuit board 
(code number 78n6, 104 x 84mm) 
which will accommodate the SN76477 
device and its associated audio 
amplifier and power supply. Then, by 
adding appropriate components to the 
board, readers may build whichever 
sound synthesiser suits their re
quirements.

The circuit which we have chosen to 
feature is the steam train/propeller 
plane sound synthesiser. However, by 
referring to the accompanying table, 
readers can just as easily construct the 
siren/space war sound synthesiser or

Creating your own sound effects is easy 
with this general purpose board.

the gunshot/explosion synthesiser — 
all on the same pcb!

More about building these circuits 
later on.

Perhaps the main advantage of the 
general purpose board is that it will also 
allow readers to experiment with the 
chip to create their own special sound 
effects. You could for example, use the 
circuits given as a starting point and by 
adding components or varying compo
nent values, synthesise new sounds.

In order to provide a guide to those 
readers who do wish to experiment 
further, it may be as well at this point to 
take a look at the internal circuitry of 
the SN76477 device. A brief guide on 
how each of the various chip functions 
can be controlled or disabled will also 
be provided.

Fig. 1 shows the block diagram of the 
SN76477. As you can see, its essential 
components include a super low fre
quency (SLF) oscillator, a voltage con
trol oscillator (VCO), a noise oscillator 
(actually a clock), a noise generator and 
noise filter, a mixer, and an envelope . 
generator and modulator circuit. Also ’ 
contained within the chip are various 
logic circuits for envelope selection 
from the mixer (envelope logic) and for 
short duration sounds.

The SLF is normally operated at a 
frequency somewhere between 0.1 and 
30Hz. The actual frequency is deter
mined by the SLF control resistor on pin 
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20 of the device and the capacitor on 
pin 21. Increasing either of these com
ponents decreases the SLF frequency.

The SLF feeds a 50 per cent duty cycle 
square wave to the mixer, and a triangle 
wave to the external VCO/SLF select 
logic. This triangular waveform is fed 
straight through to control the VCO 
when pin 22 is high (taken to + 5V). 
Alternatively, the VCO can be con
trolled by an external oscillator con
nected to pin 16. The higher the 
voltage, the lower the frequency of the 
VCO.

The range of the VCO, that is the 
maximum frequency to the minimum 
frequency (corresponding to the 
minimum control voltage and the max
imum control voltage respectively), is 
internally set at approximately 10:1. By 
adjusting the VCO control resistor (pin 
18) and capacitor (pin 17), the minimum 
VCO frequency can be determined ac
cording to the following equation: 
VCO frequency (Hz) = 0.64/RC, where 
R is the resistance in ohms, and C is the 
capacitance in farads.

(Note: the above equation can also 
be used to set the SLF frequency.)

A pitch control (pin 19) can be used 
to vary the duty cycle of the VCO out
put to produce different "tones". If no 
adjustment is desired, then a 50 per 
cent duty cycle can be obtained by 
leaving pin 19 high ( + 5V). Output from 
the VCO is fed to both the mixer and 
the envelope select logic.

The block labelled noise oscillator is 
actually an on-chip clock which con
trols the rate of the noise generator. 
The latter generates noise in the form 
of a long pseudo-random binary se
quence which is filtered to reduce high 
frequency content, and then fed to the 
mixer.

TRAIN/PROPELLER PLANE SOUND SYNTHESISER
2/MS/-

Use the circuit above to create sound effects for your model raiload.

Pins 5 and 6 are the noise filter con
trol inputs. Increasing the RC time con
stant on these pins reduces the high 
frequency content of the noise 
waveform.

It should be noted that the noise os
cillator requires a 39k resistor to ground 
at pin 4. This value should not be ad
justed unless, of course, the noise 
generator circuitry is not required, in 
which case it may be deleted. Pin 3 is an 
automatic override of pin 4 for connec
tion of an external clock.

The mixer logic selects one, or a 
combination of, the inputs from the 
SLF, VCO and noise filter, and feeds the

resultant waveform to the envelope 
generator and modulator. Mixing takes 
place according to the following truth 
table:
Pin 27 Pin 25 Pin 26 Output

0 0 0 VCO
0 0 1 SLF
0 1 0 Noise
0 1 1 VCO/Noise
1 0 0 SLF/Noise
1 0 1 SLF/VCO/Noise
1 1 0 SLF/VCO
1 1 1 Inhibit

where 0 denotes connection to earth 
and 1 denotes connection to +5V.

PIN GUNSHOT/EXPLOSION SIREN/SPACE WAR

1 +5V +5V
3 earth —M
4 39k to earth —
5 330k/68k to earth —
6 390pF to earth —
7 680k to earth —
8 0.68uF to earth —
9 22k to +5V, momentary 

contact switch to earth
earth

10 3.3k to earth —
11 47k to earth 150k to earth
16 — —
17 — 0.22uF to earth
18 — 3.9k to earth
19 — +5V
20 — 200k pot to earth
21 — 1 uF to earth
22 — +5V
23 0.01 uF to earth —
24 330k to earth —
25 +5V earth
26 earth earth
27 earth earth
28 earth earth

Follow the wiring diagram below when wiring up 
the steam train/prop plane sound circuit.
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Cat K-3411 $119.50

Cat. K-3468 $ 34.50

Cat K-3410 $95.00

Cat. K-3290 $ 21.50

$ 59.90Cat. K-3140 Cat. K-3O1O $ 69.00
$ 19.50

$ 24.75 $ 62.95
$ 11.50

A simple kit — which could save your car.
Cat. K-3250 $ 11.50

$ $17.5C
$ 29.50

Cat. K-3447 $115.00
Cat. K-3230 $ 29.95

$ 25.75

$ 97.50Cat. K-3436 $ 99.50

$ 27.95
Cat. K-3424 $ 15.50

$ 39.50

$ 25.00

$ 24.50

$ 85.00 Another fascinating aspect of computers.Cat. K-3050 $ 15.95
Cat. K-3466 $ 95.00

» ALL DICK SMITH KITS LISTED ABOVE ARE COMPLETE TO THE LAST NUT AND BOLT AND INCLUDE DETAILED INSTRUCTIONS

was 
save

$ 89.50
$ 99.50
$ 10.00

amplifiers.
Cat. K-3438

communicate.
Cat. K-3460 .

ETI 480 PS POWER SUPPLY
(See ETI December 1976)
Runs 1 x 100 watt on 2 x 50 watt ETI 480

80 M.
Cat. K-31 34

EA 2650 MINI COMPUTER
(See E.'A. May 1978)-----------
Incredible value. Break into this exciting field 
now!

ETI CROSS HATCH/ DOT GENERATOR 
(See ETI August 1975)
A brilliant kit — keep your TV colour correct!

RADAR INTRUDER ALARM
(See ETI July 1977)
Don’t take a chance — build this kit and be 
safer.

ETI 480 50 WATT POWER AMP MODULE
(See ETI December 1976)---------------------------
Modular amplifier, easily extendable to 100

PLAYMASTER TWIN 25 (See EA May ’76) 
Same impressive appearance, same impressive perf
ormance - just a little less power and a lower price.

Cat. K-3465 .....................

PAPER TAPE READER

R-L-C BRIDGE
(See E.A. March 1978)
Ideal project for the beginner. Very handy too

MQ.YJQE TRANSVERTER
(See E.A. April 1976)
Use your old 27 MHz transceiver to get onto

$ 4.50

TRANSISTOR TESTER 
(See E.A. August 1976) 
Checks most transistors easily and quickly.

Cat. K-3270 .....................
CAR ALARM 
(See ETI November 1974)

DIGITAL LOGIC TRAINER
(See E.A. July 1977) 
Want to learn logic? Here’s a brilliant way!

7 DIGIT FREQUENCY METER 
(See E.A. March 1977)
A must for any laboratory or workshop.

VIDEO MODULATOR for use with VDU 
(See E.A. April 1978)
Allows above VDU to be used with any

CASSETTE INTERFACE
(See E.A. April 1977)
Use any cassette player to communicate with 
your computer.

ETI 701 TV MASTHEAD AMPLIFIER
(See ETI August 1971)
Poor TV reception? This simple project could 
cure it!

LOW COST VIDEO DISPLAY UNIT 
(See E.A. February 1978)
Mates with a mini-computer — easy way to

4 amps range.
Cat. K-3448

Cat. K-3020

building time.
Cat. K-3280

Cat. K-3442

Cat. K-3080
CB POWER SUPPLY

IT’

BY DOING -

MORSE KEYER

Cat. K-3470

AMPLIFIER

DONT JUST SIT THERE
BUILD SOMETHING!

S EASY WITH A DICK SMITH KIT - AND THINK OF ALL 
THE MONEY YOU SAVE AND THE FUN YOU HAVE 

IT - YOURSELF.

Looks and sounds so good your friends will never 
believe you built it yourself. Kit features:
* Simplified construction - most components 

mount on a fibreglass PC board which has a 
component overlay printed on the top side.

* 20 page instruction manual - exclusive to 
Dick Smith - enables even the beginner to 
build this amplifier successfully.

* Exclusive bronzed-anodised front panel with 
professional looking knobs to match.

PLAYMASTER 40/40 STEREO

(See E A December 1976)

MUSICOLOR M KI 11 COLOUR ORGAN 
(See E.A. September 1976)
Turn your music into light! Kit has all the 
features of the Playmaster amplifier kits.

DRILL SPEED CONTROL Mk 2
(See E.A. July 1976)
A must for the home handyman. Suitable for 
all 240V ’universal’ brush-type motors up to 
3 amps rating, e.g. drills, saws, mixers.

Run your CB as a base station. Rugged design 
gives 1 3.8 V @ 2 Amps continuous — up to

CAPACITOR DISCHARGE IGNITION
(See E.A. July 1975)
Save on petrol — end ignition troubles! Kit 
includes pre-wound coil — saves you tons of

watt version.
Cat. K-3440 ...................................

ETI 601 MINI ORGAN
(See ETI August 1976)
Play your favourite tune in style!
Cat. K-3430 ...................................

(See E.A. April 1978)
Perfect morse code — electronically generated.__

t 47 sn ETI HIGH POWER STROBE
..................... (See ETI August 1971)

SPRING REVERBERATOR A real blast. Ideal for parties, discos, etc.
(See E.A. May 1976) Pro mode|.
For the budding musician — or the professional Cat. K-3150

ETI 480 100 WATT POWER AMP MODULE 
(See ETI December 1976)

standard TV set. 
Cat. K-3462 ...................................

ASC11 KEYBOARD ENCODER
(See E.A. April 1978)
Uses our standard keyboard.
Cat. K-3464 ...................................

100 watts for $25.00? Unreal!

100 WATT GUITAR AMPLIFIER 
(See ETl December 1972)
Power for the people. Why waste money on
anything else!

SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS i



Sound effects

The system enable logic provides an 
enable/inhibit function for the chip 
output. When pin 9 is low, the output is 
enabled; when pin 9 is high, the output 
is inhibited.

Pin 9 also controls the one-shot logic 
for momentary sounds, such as gun
shots and explosions. The one-shot 
logic is triggered by the trailing edge of 
a pulse, that is when pin 9 is taken from 
a nigh to a low logic level. This may be 
accomplished by means of a momen
tary contact switch, or by a square wave 
input at pin 9.

The duration of the one-shot is 
determined by the RC time constant at 
pins 23 and 24. The maximum duration 
that can be achieved is around two 
seconds.

About the only parts of the circuit 
that we haven't considered so far are 
the envelope select logic, the attack 
and decay control logic, and the on- 
chip amplifier. We will now consider 
each of these in turn.

Pins 1 and 28 control the envelope 
select logic, which determines the 
envelope for the output from the mix
er, according to the following table:

Pin 1 Pin 28 Output
0 0 VCO
0 1 Mixer only
1 0 One-shot
1 1 VCO with one-shot

Attack and decay of the one-shot 
envelope is determined by the attack 
control resistor (pin 10), the decay con
trol resistor (pin 7), and the at- 
tack/decay timing capacitor (pin 8). The 
attack time in seconds is simply the RC 
time constant of the attack control 
resistor and the attack/decay timing 
capacitor.

Similarly, the decay time is the RC 
time constant of the decay control 
resistor and the attack/decay timing 
capacitor.

The on-chip amplifier is designed to 
interface with additional amplifier 
stages. It requires an external summing 
resistor (10k) from pin 12 to pin 13, and 
is designed to provide a low impedance 
output. The gain of the amplifier may 
be varied by a resistor on pin 11.

Power supply requirements for the 
SN76477 are straightforward. The 
device is designed to accept a 9VDC 
supply (either battery or mains derived) 
to pin 14, and to regulate this down to 
5V to supply the various on-chip func
tions. This regulated voltage also 
appears on pin 15 of the device. Pin 2 is 
the supply earth.

So much then for the internal 
workings of the SN76477 sound 
generator IC. Let's now turn our atten
tion to building some simple circuits, 
and the way in which we have im-

Here is an actual size reproduction of the PCB pattern.

plemented the general purpose pc 
board.

As may be seen, the pattern has been 
designed so that the IC occupies a cen
tral position on the board. Running 
down either side of the IC are the + 5V 
and earth rails, the latter the one 
nearest to the edge of the board. Solder 
pads are provided at regular intervals, 
so that chip programming is simply a 
matter of inserting the appropriate 
components between the IC pins and 
the +5V or earth rails to achieve the 
desired sound.

Note that we have made use of the 
regulated + 5V appearing at pin 15 of 
the IC to provide the +5V rail.

We have also made provision on the 
board for a simple audio amplifier and 
for the power supply components. The 
audio amplifier is one suggested in Tl's 
application notes and contains just two 
transistors (a BC639 and a BC640), 
employed here as a complementary 
pair. This arrangement should provide 
sufficient power output for most pur
poses.

This simple circuit can be used to 
power the sound synthesiser.

However, there is nothing to stop 
you from feeding the chip output into a 
more powerful amplifier system if you 
so wish. Just connect a 10k resistor 
between pins 12 and 13 as described 
previously, and feed the IC output from 
pin 13 directly into your amplifier. In
put signal levels into the amplifier can 
be adjusted by the gain resistor on pin 
11.

Another option is to use a 9V battery 
in place of our mains power supply. 
This should preferably be bypassed 
with a 100uF electrolytic capacitor, 
which can be soldered onto the board 
in place of the 1000uF unit used in the 
mains supply.

Very few additional components are 
required to program the chip to build 
the steam train/propeller plane sound 
synthesiser — just four resistors, two 
capacitors, a pot and a few wire links in 
fact. The way in which we wired up the 
board is shown in the component 
overlay diagram.

What if you want to build the 
siren/spacer war sound synthesiser, or 
the gunshot/explosion synthesiser? For 
both cases, just refer to the accom
panying table and program the IC ac
cordingly.

One final note, and that concerns 
availability of the SN76477 IC. The 
device used in this project was an ad
vance sample supplied through Texas 
Instruments' local office and, at the 
time of writting, not generally available 
in Australia. However, Tl has assured us 
that'sufficient stocks will be imported 
and made available to dealers by the 
time this article appears in print. ®
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CENIA AUSTRALIAS 
SEMICONDUCTOR 
SPECIALIST

ANNOUNCES

O'S

siUc®N vaLLey
mail order division

RO. Box 898 
Crows Nest, NSW 2065

This new mail order 
division of Silicon Valley 
offers a full range of semi
conductor products with 
off the shelf availability. 
The range consists of over 
2500 line items of semi
conductor products from 
the industry leaders. 
Motorola, Harris, Texas 
Instruments, AMI, 
Precision Monolithics,

silic®N vaLLey 
mail order division

PO. Box 898 Crows Nest, N.S.W. 2065.
Telephone:02 439 2965

Silicon Valley - the retail 
division of Cerna Electronics.
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Sprague, Solid State 
Scientific, Unitrode, 
Signetics, and many more. 
Through Cerna Electronics. 
Silicon Valley is able to 
offer prime products, fully 
warranted, fully specified 
of current production and 
backed by comprehensive 
data including handbooks, 
specification sheets and 
application notes.



New, simple design runs from 9 V supply:

Wein bridge sine and 
square wave oscillator
This new audio oscillator is simple to construct, covers frequencies 
from 15Hz to 150kHz in four overlapping ranges, and runs from an 
external power supply or an unbuilt battery. In the important mid
band region, distortion of the prototype was less than 0.05 per cent. 
Both sine and square wave outputs are available.

by DAVID EDWARDS

One of the most useful pieces of 
equipment on an experimenter's 
bench, apart from the ubiquitous mul
timeter, is usually some form of audio 
oscillator. In the past, we have 
presented a number of designs for such 
instruments, including designs both 
simple and complicated.

The unit described in this article is 
fairly simple, but still designed for 
serious work. Performance wise, it is 
quite respectable, with a nominal max
imum output of 1V variable down to 
zero with a potentiometer and a preset 
divider. It has quite low distortion 
figures. As you can see in the accom
panying graph, between 20Hz and 
20kHz distortion is less than 0.1 per 
cent, with a minimum distortion cen
tred about 1kHz of about 0.04 per cent. 
Yet at the same time it is low in cost.

Only four low cost transistors are 
required for the basic oscillator, along 
with a thermistor (negative 
temperature coefficient resistor). A 555 
timer is used as a Schmitt trigger to

provide a square wave output. The unit 
has been purposely designed to run 
from a 9V supply rail, allowing the use 
of a single 9v battery, or one of the now 
commonly available "plugpack" power 
supplies.

Use of a plugpack, rather than an in
built mains supply, is not only cheaper 
but avoids the problems of magnetic 
induction from the transformer field 
into sensitive portions of the circuit. In 
addition, a single plugpack can be used 
to power several units (not at the same 
time of course), leading to a further 
reduction in cost.

The new instrument has been design
ed as a companion for the RLC Bridge 
described in the March 1978 issue. As 
you can see in the photographs, the 
unit is mounted in a plastic "zippy" 
box, with a black front panel having 
white lettering.

Turning now to Fig. 1, we can discuss 
the operation of the basic Wein bridge 
oscillator circuit. A frequency selective 
network is used to apply positive feed

back to a high gain amplifier. This 
nerwork is formed by R1, C1, R2 and 
C2.

At a particular frequency, this 
network has a "pseudo-resonance", 
where a signal applied to R1 at the out
put of the amplifier is transmitted back 
to the amplifier input without any 
phaseshift, and with a minimum of 
attenuation. In fact, if R1 is made equal 
to R2, and if C1 is made equal to C2, this 
frequency is given by the reciprocal of 
2piR1C1, and the feedback transmis
sion loss falls to a minimum of 3.0.

For a feedback amplifier to produce 
sustained and steady oscillations, there 
must be positive feedback with zero 
phase shift at a particular frequency, 
while at the same time the overall loop 
gain must be unity. We can achieve 
these conditions in the present case by 
applying negative feedback to give the 
amplifier a gain of 3.0.

This is the purpose of the network 
formed by R3 and the thermistor. The 
thermisor serves a second purpose in 
this case though, and that is to stabilise 
the amplitude of the oscillations. If the 
thermistor was replaced by a fixed 
resistor equal in value to 2R3, the cir
cuit would oscillate, but the oscillations 
would continue to increase in 
amplitude until clipping occurred.

This is obviously undesirable. The 
thermistor acts to prevent this however, 
because as the output signal rises the 
power dissipated in the thermistor in
creases, and its temperature increases. 
This causes the resistance of the ther
mistor to reduce, (it has a negative 
temperature coefficient), so that the 
the amount of negative feedback is in-

Use this photograph of the completed 
unit as your guide in the choice of 
knobs. Make a pointer for the frequen
cy dial with a piece of perspex or clear 
plastic.
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R PORTABLE DRTR ERSE
communication - video - computer

The BWD 540 is a versatile 100MHz DUAL TRACE 
Computer-Communications Oscilloscope. It has a 
5mV to 20V/div. sensitivity range plus 1mV at 25 
MHz on Ch. 1.
5nSec max sweep speed with delayed trigger or sweep 
and it operates on 117 or 235V AC 48 to 440Hz or 
24V DC power.

A BWD 701 VIDEO LINE SELECTOR adds Precision 
Video Monitoring with a sensitivity range from 25mV 
to > 100V, a flat response to 10MHz within 5% 
(40MHz-3db) 10 turn line selector with digital read
out, 2 or 4 field selection,sync tip or back porch 
clamping, chrominance filter, variable line trigger 
delay, two preset lines, a video monitor output: and 
it consumes only 1.5 watts.

Add a BWD BP3 BATTERY PACK and you have 
Complete Portability.
Of special interest for communications is the phase 
corrected X-Y facility enabling trapezoidal modul
ation patterns for linearity and phase to be made 
with carriers to 100MHz and modulation to 0.5MHz.

Add BOTH Options and the BWD¡540 becomes a completely 
Portable, Computer- Video-Communications oscilloscope of 
unprecedented versatility.
For measurement on land, at sea, or in the air, you will find the 
performance, compactness and light weight of the BWD 540 and 
its options a most economical answer to your measurement 
problems.

BWD Oscilloscopes AUSTRALIAN Made to Measure
N.S.W. Amalgamated Wireless (A'asia) Ltd., Sydney. Ph. 888 8111

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

QLD.
S.A.

Warburton Franki (Brisbane) Pty. Ltd., Phone 52 7255
Protronics Pty. Ltd., Adelaide. Phone 51 4713

W12
W.A.
TAS.

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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creased, and hence the gain is reduced.
The thermistor also ensures reliable 

starting of the oscillator, because when 
there is no oscillation, there is 
minimal power dissipation in the ther
mistor, so that the gain of the amplifier 
is quite high. As the signal level then in
creases, the thermistor acts to stabilise 
the amplitude. With the thermistor 
specified, and the value of R3 used, the 
final output amplitude is just a little 
over 1VRMS.

Turning now to the main circuit 
diagram, we can discuss the circuit in 
more detail. TRI and TR2 form a 
differential pair, with the output taken 
from the collector of TRI. TR3 amplifies 
this signal further, while TR4 buffers the 
signal at the collector of TR3. Positive 
feedback is applied from the emitter of 
TR4 to the base of TRI via the Wein 
network, while negative feedback is 
applied to the base of TR2 via the ther
mistor.

The base of TRI is held at half the 
supply voltage by the two 1.8k resistors, 
and since 100 per cent de feedback is 
applied via the thermistor, this fixes the 
output DC voltage at half the supply rail 
also. Switch S1 is used to select one of 
four pairs of capacitors, to give the four 
frequency ranges provided, while 
ganged potentiometer P1 provides the 
frequency selection within each range.

1k stopper resistors are included in 
series with the two sections of P1 so 
that overlapping of the ranges is ob
tained by about five per cent. The 
stopper in series with Pla is formed by 
the series parallel combination of the 
100 ohm and 1.8k resistors.

High frequency stability of the
amplifier is ensured by the use of RC
step circuits connected to the collec
tors of TR1 and TR3. The bias supply
and the collectors of TRI and TR2 are
isolated from the main supply line by a

ABOVE: This is the circuit diagram of 
the oscillator, which uses only four 
transistors and one 555 timer.

BELOW: Use this diagram as a guide 
when assembling the PCB, and when 
completing the wiring.
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quality you can rely on

REAL POWER LINEUP

N-501
2^A suspension move
ment . — 0.05m A/1 mV 
resolution.
Double protection — fuse 
& Si diode
Constant 1 MD input impe
dance (ACV) - RF-diode 
rectified current direct to 
movement.

AX-303TR
44 meter movement — 
Si diode protection against 
pulse input.
Measures hFE (0-1000) by 
using the extra connector.

BX-505
Fast-response, 24^A move
ment — fuse & diode pro
tected with high resolution 
factor. (0.4>/A/scale division) 
Revised scale marking — 
intermediate reedings readily 
determined.

CAM-250D
Clamp meter
Economical and multi-func 
tion. Single motion core 
arm.
Compact yet provides 4 
ranges on ACA and 2 
ranges on ACV.

PDM-500C
Performs as low resistance 
ohmmeter besides insulation 
tester.
Measurement, scale calibre- 
tion end battery check ere 
all operated by pushbutton 
switches.
Has constant voltage im
pressed irrespective of the 
value of resistance checked.

Sanwa Electric Instrument Co., 
Ltd. can meet your every mar
keting requirement for multi- 
testers with an extensive quality 
range of more than 20 models. 
Currently exporting to more 
than 100 countries, we offer 35 
years technical experience as 
Japan's top manufacturer and 
innovator in this field.

(N-501 )
• ±DCV 0-60m 0-0.3-1.2-3-12-

30 0-120-300-1,2k-30k (w/HV 
probe) »±DCA 0-2p 0-0.03- 
0.3-1.2-3-1 2-30m 0-0.12-0.3- 
1.2-12A »ACV 0-3-12-30-120 
-300-1.2k ±2.5% Freq. 20Hz 
to 50kHz «ACA 0-1.2-12 »a 
X 1 - X10- X100- X.1 k- X10k- X 
100k (max. 200M) Batt. 1.5V 
X1 & 9Vx1 »dB—20 to+63 
(AX-303TR)
• ±DCV 0-0.3-3-12-30-120- 
300-1200 «ACV 0-6-30-120- 
300-1200 • ± DCV 0-60^-3m-

30m-0.3-12 «0 x1-x10-x1k- 
x10k (max. 20M)
(U-60D)
• DCV 0-0.1 -0.5-2.5-1 0-50-250
-1k-25k (w/HV probe) • DCA 0- 
5O/r2.5-5O-5OOm • ACV 0-2.5- 
10-50-250-1k »0 x1-x10- 
X100-x 1 k (max. 5M)
(BX-505)
• ±DCV 0-0.12-3-12-30-120-
300-1200-30k (w/HV probe) 
• ÌDCA 0-30^-3m-30m-0.3-12 
• ACV 0-6-30-120-300-1200

• ACA 0-12 *0 X 1-x10-X 1k-
x 10k (max. 20M)
(CAM-2500)
• ACA 6-30-60-300 »ACV 300
- 600 • kn 0-50k • Batt. 1,5V X1 
(PDM-500/C)
• V/O rated 500V/10OM
• Scale range O-O.1-100-2OOM 
(1st effective scale range under
lined) »a 0-1000 «Power 
source AM or UM-2X3

□ WARBURTON FRANKI
ADELAIDE 356-7333. BRISBANE 52-7255 HOBART 23-1841, MELBOURNE 699-4999.PERTH 65-7000, SYDNEY 648-1711. WELLINGTON, NZ 69-8272 sanwa
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PARTS LIST
SEMICONDUCTORS
2 BC549 or similar NPN transistors
2 BC559 or similar PNP transistors
7 555 timer IC

CAPACITORS
7 lOOOuF 16VW axial lead elec

trolytic
5 IOOuF 16VW radial lead elec

trolytics
7 2.2uF tantalum
2 luF polyester
2 0.1 uF polyester
2 0.01 uF polyester
2 0.001 uF polyester
7 470pF polystyrene or ceramic
7 100pF polystyrene or ceramic

RESISTORS (all VaW unless noted)
7 22k, 7 47k, 7 18k, 7 15k, 2 10k, 7 

4.7k, 7 3.3k, 7 2.2k, 2 1.8k, 3 1k, 7 
470 ohm, 7 330 ohm, 2 220ohm, 3 
100 ohm, 7 33 ohm

7 dual 10k linear potentiometer 
11k linear potentiometer
7 RA 53 thermistor

MISCELLANEOUS
7 2 pole 4 position rotary switch
7 3 pole 3 position rotary switch
7 case, 197 x 60 x 112mm
4 knobs
3 terminals, 2 red, 7 black.
4 rubber feet
7 Eveready 2362 or sirpilar battery 

and suitable connecting clips
7 front panel (see text)
7 A&R PS309 or similar 9V plugpack
7 2.1mm DC input jack socket and 

metric screws to suit

1 printed circuit board, coded 
78ao6, 101 x 76mm

Rainbow cable, shielded cable, 
printed circuit board pins, machine 
screws and nuts, scrap aluminium, 
perspex, solder

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.

Fig. 1: This circuit shows the basic prin
ciples of the oscillator, whose frequen
cy is determined by the RC network.

ABOVE: Graph showing how the BELOW: The internal layout of the 
distortion of tne prototype varies with prototype can be seen in this picture, 
the oscillator frequency. Note the battery clamp.

100uF/100 ohm RC combination.
Switch S2c is used to apply power to 

the 555 only in the square wave posi
tion, so that "glitches" do not appear 
on the sine wave output. This also has 
the advantage of reducing the current 
consumption in the sine wave mode.

The 555 is used as a Schmitt trigger by 
applying the sinewave signal to the two 
trigger inputs. This signal is AC coupl
ed, and two inputs are biased at ap
proximately 1.5V by the 220k and 47k 
resistors. The 2.2k resistor connected to 
pin five is used to lower the input 
thresholds to 2V and 1V, so that an ap
proximately even duty cycle square 
wave is obtained.

Switch S2a is used to select either the 
sine or square wave signal, with the 
latter being attenuated to a 1V RMS 
level by the 3.3k resistor in series with 
pin 3. A coupling capacitor is provided, 
with a 1k potentiometer used as an out
put level control. To faciliate the 

generation of millivolt-level signals, a 
fixed divider is provided across the out
put terminals, to give a nominal signal 
of 30 mV maximum.

Filtering of the supply line is provid
ed by a lOOOuF capacitor. A 100uF 
capacitor is used to remove glitches 
from the supply line to the 555, and a 
100 ohm resistor inserted in the 
negative lead of the plugpack input 
reduces the effects of mains ripple to 
insignificant levels.

Construction of the unit is quite sim
ple, and should be within the 
capabilities of even inexperienced con
structors. Most of the components are 
mounted on a single printed circuit 
board, measuring 101 x 76 mm, and 
coded 78ao6.

Commenced construction by fitting 
all the hardware to the case. The front 
panel of the prototype was made from 
photosensitive aluminium, but we 
nope that commercial panels will be
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ELECTRONIC COMPONENT CLEARANCE

69CEa

Capacitors

SOiMM 
MU'

276-1532
Resist Ink 

Solvent

Our normal 
retail priceTbs

25$.

I here s now 114 Tandy Stores in Australia, but if there's noi one dose to where you live you can order by mail
Mail orders to Tandy Electronics P 0 Box 229. Rydalmere. 2116

minimum order accepted 2 50—ADD SHIPPING & PACKING EXPENSES 2 50 to 4 99 send 80c*5 00 to 14 99
send 1 50« 15 00 to 49 99 send 2 50*50 00 to 99 99 send 5 00* 100 00 and over send 8 00

WE WILL SHIP ANYWHERE IN AUSTRALIA FOR THE ABOVE EXPENSES'

IC Test Clips
Our normal 
retail price

MS399

TARISI

Leads 
Axial

276-059

ÍTÜH mats' 
LAURnK

5rnuW'

Our normal 
retail price 
m

Silicon Controlled 
Rectifier

4 ampere, 30 volt sensi-
tive gate. 276-1079

□ur normal 
retail price

Our normal 
retail price ,_

276-1531
Etch-Resist 

Lacquer

Our normal 
retail price 
4^69-ea

16 pin clip attaches to IC chip for simultan
eous hands free testing of all leads. Moulded 
plastic body, non-corrosive contacts.

276-1951

TRANSISTORS
Cat. No. Typ. Roy. Sale Save
276-117 Power transistors 2.95 0.99 1.96
276-9554 ASZ15 4.95 2.99 1 96
276-9555 ASZ16 4.95 2.99 1 96
276-9559 BD139 099 0 49 0 50
276-9560 BD140 0.99 0.49 0.50
276-9562 BF337 129 0.59 0 70
276-9563 BFY50 0.99 0.49 0.50
276-9564 BRY50 0.99 0.49 0.50
276-9565 BFW10 1.99 0 99 1 00
276-9567 BD238 1.19 0.49 0 70
276-9568 2N301A 1.95 0.99 0.96
276-9570 2N3053 0.95 0.49 0 46
276-9575 BPX28 3.95 1 99 1 96

LIMITED STOCK

Miniature Electrolytic

save
£63%

CM. No. I ~ uF [ WVDC
272 1001 
272-952 

272-956

5
10

220 i

16
16

Reg. Each?
49c 
49c

Low Cost 
Voltage 

Regulator
Our normal 
retail price 

h«a

Type 723 TO-5 case. 275-009

Etchant-Resist 
Sensitizer

Photo sensitizes PC
boards. 276-1562

Developing Solution
Fixes photo-sensitive 
surfaces after light 
exposure. 276-1561

Our normal retail price
Semiconductor 
Reference Book

With a cross-reference/ 
substitution listing of 
over 36,000 types. 176
pages. 276-4001

: ysaw
Our normal 
retail price 1V

Our normal 
retail price

Mini-Audio Amplifier Chassis
Gain: 1mV input for 100mW output into 8- 
12 ohms. Response up to 15,000 Hz. 
Requires 9V battery. 2771240

Hobby Motor
12,000 R.P.M. at 12 Volt. 2.2x2.85cm (7/8x
1 1/8"); shaft,-19 cm (078"). 273-217

Plug 
Adapter Set

Phone Jacks

n m -274 356

jack coupler shielded type. 274-298.Cat. No. Sale

276 1720

0.50
0.25
0.25

Our 1977 
Cat Price 
X3»-ea

Our normal 
retail price

Our normal 
retail price wa 2 99

Our norma! 
retail price

■bsa

Our normal 
retail price 

haa 
50c

•tnclosed 3-cond'ictorclosed circuit type 274-376
•Subminiature closed circuit type. 274-275
•Miniature dual ‘ ..........................

Shielded Plug 
Adapters

LIMITED
STOCKS

Our Normal Retail Price W V S
QQC Our 1977 
W v Cat. Price

Stereo-to*Mono Headphone Adapters
Stereo jack to ultra mini 274 362

274-376
274 275
274 298

Phase-Lock Loop
Type LM 565 Gen Purpose 14 pin DIP.

276-1630

20-Medium Current Diodes
Similar to IN5400/IN5401. Values up to 
3 amps minimum of 15 PIV. Axial leads.

Rocker Switch
DPDT Type 275-030 LIMITED STOCK

Our normal 
retail price

50
Pk/2

bakelite type

Phçjio to subminiature 274-354 
Subminiature to Phono 274-355

Tie Down 
Tèrminal Strip

2.5cm Matched Knobs
Four black knobs with

' aluminium inlay, for 
63cm shaft. 274 1552

Our normal 
retail price

Multi-Digit LED 
Redout Display
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available in due course. The battery is 
clamped to one end of the case with a 
small piece of scrap aluminium, while 
the PCB is simply screwed to the bot
tom of the case using additional nuts as 
spacers.

Use the combined overlay diagram 
and wiring diagram to aid in 
placements of the components. 
Remember to ensure that the elec
trolytic capacitors and transistors are 
oriented correctly. The output coupl
ing capacitor and attenuator resistors 
are wired between the front panel 
components as shown.

Use shielded cable as shown to con
nect the sine and square wave signals to 
the function switch (S2). The shield of 
the cable carrying the square wave 
signal is used to make the earth con
nection to the COM terminal. 
Remember to earth the front panel 
itself to this point also.

Use rainbow cable for the remaining 
connections to the front panel, and to 
the power input socket and the battery 
terminals. Keep these leads as far as 
possible away from the output ter
minals.

Once construction is complete, 
operation can be checked using some 
sort of audio level indicator. A CRO is 
ideal, with an audio millivoltmeter the 
next best thing. If necessary, an audio 
amplifier can be pressed into service, so 
that you can listen to the output.

Check operation over all frequen
cies, and in both sine and square wave 
positions. Do not forget to check for

If you make your own printed circuit boards, then this full sized reproduction can 
be used as a drawing guide.

correct operation using both the inter
nal battery and the external plugpack.

Calibration of the completed unit is 
quite simple. If you have access to a 
frequency meter, simply set the dial at 
the correct point while the oscillator is 
producing about a 3kHz tone.

You can then check accuracy on the 
remaining ranges, padding the ap
propriate capacitors if necessary. The 
actual scale calibrations were deter

mined experimentally, and were made 
using a potentiometer supplied by Dick 
Smith Electronics, marked "JP-7G" and 
"B10k". For maximum calibration ac
curacy, readers should endeavour to 
use the same type of pot.

On an instrument of this type, 
however, accuracy of calibration is not 
essential, and any 10k dual ganged 
linear pot should give accepable per
formance. ®

This full sized reproduction of the front panel can be used directly, or copied.
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Circuit Function

184

1.85

1.04

I.C.No. Circuit Description Price

1.35

2 10

2.30

2.35

55

.70,

1 12 
1.12

5.05
180

50
.85

1.04
1.75
1.50
1.50

.91 

.85 
99

38 
.38
38

.93 
1.88

93 
1.68

Price 
3 10

.91
75

JUNE KNOCKOUT SPECIALS SPELL 
POWERFUL SAVINGS FOR YOU

GRAB A LOAD FROM THIS GREAT 
SELECTION OF BATTERY HOLDERS. 
2 CELL TO 8 CELL.

POWER PACKED NI-CAD 
RECHARGEABLE BATTERY UNITS

C./M.O.S.
I.C. No.

LOOK AT THESE 
SEMI CONDUCTORS

TP4001 AN Quad 2 input nor gate 
TP4007AN Dual complementary pair plus 

inverter
TP4011 AN Quad 2 input nand gate 
TP4012AN Dual 4 input nand gate 
TP4013AN Dual D type flip flop with reset 
TP4015AN Dual 4 stage shift register 
TP4016AN Quad bi-lateral switch 
TP401 7AN Decade counter/divider 
TP4018AN Presettable divide by‘N‘ 

counter
TP4022AN Divide by 8 counter with 8 

decoder outputs
TP4023AN Triple 3 input nand gate 
TP4024AN 7 stage ripple counter 
TP4027AN Dual JK type flip flop with reset 
TP4028AN B.C.D. to decimal decoder 
TP4043AN MOS tri level nor and latch 
TP4049AN Hex. buffer/converter 

(inverting)
TP4050AN Hex. buffer/converter (non 

inverting)
TP4051 AN Single 8 channel multiplexes 
TP4304AN Schmidt trigger hex 
TP4306AN Dual Schmidt trigger 
TP4581 AN Arithmetic aru (4 bit) 

(MC14851)
TP4582AN Arithmetic cla. (MC14582)
Audio Amplifiers

SN76001N S,4.5-15V. Output 1 -2 watts, 8 
ohm

SN76005N S, 9-34V. Output to 5 watts, 15 
ohm

SN76023N S, to 28V. Output to 8 watts, 8 
ohm

UPC1025H S, 13.2V. Output to 4.5 watts, 8 
ohm (UPC1001H)

Linear
I.C.No. Circuit Description

LM381 Dual low noise pre-amp
SN72301AP G.P. op. amp. (LM101 A, 

LM301A)
SN72555P Timer (NE555)
SN72709L High performance op. amp 

(uA709)
SN72709P High performance op. amp (8 dil)
SN72710
SN72723L Voltage regulator (A723C) 

(LM723)
SN72723N Voltage regulator (14 dil.)
SN72741L Frequency compensated op.

amp (uA741)
SN72741P Frequency compensated op. 

amp (8 dil) (LM741)
SN72747N Dual 72741 1 4 dil (uA747)
SN72748N Extended bandwidth G.P. 

(uA748)

Price
38

1.59
38

1.25
1.16

WACK DOWN THOSE IGNITION 
NOISES WITH OUR SUPPRESSORS.
SC1 L-shaped spark plug interference suppressor 
— 50c
SC1 /a Straight spark plug suppressor — 50c
SC1 /b L-shaped waterproof spark plug 
suppressor — 60c
SC1 /c Straight waterproof spark plug suppressor 
- 50c
SC2 In line distributor suppressor — 40c
SC4 1 mfd 150 volt for dynamo, heater, motor, 
petrol pump, screen wiper etc. suppression — 40c 
SC5 3 mfd 150 volt generator suppressor — 40c

BH3 
BH4 
BH5 
BH6 
BH7 
BH8 
BH9 
BH10 
BH11 
BH12 
BH15

Side by side 1015 2 cell — 
Square type 1015 4 cell — 
Long type 1015 4 cell — 
Square type 1015 6 cell - 
Side by side 1035 2 cell — 
Side by side 1035 4 cell — 
Side by side 1035 6 cell — 
Side by side 1050 6 cell — 
Side by side 1015 3 cell — 
Vertical 1050 4 cell — 
CBers holds 8 penlight cells 
side by side -

36c 
42c 
42c 
60c 
54c 
60c 
72c 
78c 
42c

$1.05

NC1 (fits UM3 batteries) $2.95

NC2 (fits UM2 batteries) $3.95

NC3 (fits UM1 batteries) $4.25

I*

4 .

Mail Order 
Instructions 
Minimum P + P $1.00 
Orders over $9.99 
must include 
additional postal 
charges (see right).

9Oc

ADDITIONAL POSTAL CHARGES
Order 
Value

$5-$9.99 
$10-$24.99 
$25-$49.99 
$50-$99.99

$100 
or more

Charge 
Nil 

$0.50 
$1.50 
$2.50

$4.00

GRAB A TIGER BY THE TAIL AND 
YOU’LL STILL FIND IT HARD TO 
BEAT THE POWER OF A NI-CAD

Penlight 
C Size 
D Size

Dry 
Battery 
code

Nominal 
Capacity 

(mAH)

Discharge
A»9- 
(V)

Final' 
(V)

UM-3 140
(0.2C Discharge) 1.25 1.00

UM-2 1200
(0.2C Discharge) 1.25 1.00

UM-1 3500
(0.2C Discharge) 1.25 1.00

Standard Dimension (mm)
Dry Charging

Battery Current Dia. Height Approx.
code (mA) (9)
UM-3 45 14.5 50.0 25
UM-2 150 26.0 50.0 70
UM-1 350 33.0 61.0 155

LET THE SOUND OF SAVINGS 
POUND IN YOUR EAR 
EXCLUSIVE LASER SH-11 2 
ONLY $5.85 
Specifications 2V 
Dynamic Speakers, 
Frequency response 20- 
18000 Hz, Impedence 
8ohm, Max. power 
300mW, Cord 6 foot 
straight.

$1.45
$3.20
$7.00
$2.50

UM-3
UM-2
UM-1

Sanyo N2M

YOU WON’T BLOW A FUSE AT THIS

FH7 -
Square 
mounting 
panel for 
holding 3AG 
fuses.
Mounting 
hole 16mm dia.

PRICE
FH1 -
Panel 
Mounting to 
hold l’A” x 
’A" 3AG 
fuse.
Mounting 
hole 16mm dia.

FH2 -
Panel 
Mounting to 
take 20 x 
5mm fuse. 
Mounting 
hole 13mm dia.

THIS ONE’S A 
KNOCK-OUT KIT 9A Suitable for learners who need to make a success with their first project.

LOOK ONLY 60 CENTS EACH

ATTENTION PERSONALSHOPPERS
We’re open 9 a.m. - 5.30 p.m. Weekdays

£ $ $ $

8.30 a.m. — 12.30 p.m. Saturdays
Did you know that Davred have over 4000 different 
components and products ex stock? Our research 
and design department is constantly coming up 
with new kitsets specially designed for novices 
through to the professional and the latest products 
from around the world are arriving weekly. Many 
more are

COMPLETE 8 + 8 WATT STEREO 
AMPLIFIER ONLY $32.50

This is the kit assembled by the year 9 
and 10 from Ashfield Boys High School at 
the last Royal Easter Show. Their display, 
part of the Education Exhibit, was awarded 
1 st prize as the best Government Exhibition. 
If it’s good enough for them, it must be for you.

manufactured in our 
own plants keeping 
the price low for you.

OFF

CUSTOMERS - FOR PROMPT AND 
EFFICIENT SERVICE CALL INTO OUR 
CONVENIENT SYDNEY SHOWROOM OR 
MAIL YOUR ORDER WITH REMITTANCE TO 
OUR SUPER MAIL ORDER DEPARTMENT.

+S? Davred Electronics Pty Ltd
_______ The new breed in electronics service

104-106 KING ST, NEWTOWN, SYDNEY 
AUSTRALIA. P.O. BOX 317, NEWTOWN 
NSW 2042. TELEPHONE 516-3544 J
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Extra channels for 
the ICOM IC22S
One of the useful features of the ICOM IC22S two-metre 
transceiver — presumably one which the makers did not foresee — 
is the fact that the channel selection system can be extended to an 
external unit so that it is no longer limited to the 22 positions on the 
front panel. In this and a subsequent article we will discuss some of 
the ideas already suggested, and their implementation.

by PHILIP WATSON

The channel selection system in the 
IC22S is a novel one. The front panel 
switch no longer selects crystals, as it 
did in the earlier models, but selects 
groups of diodes fitted to a matrix 
board, one group for each channel.

The matrix board provides eight 
possible diode positions for each 
channel, each position representing a 
column in a binary numbering system. 
For example, the first diode represents 
1, the second 2, then 4, 8,16, 32, 64, and 
128.

For any particular frequency the 
diodes are fitted to various positions (or 
columns) so as to add up to a certain 
number ("N"). This number is derived 
from a formula supplied with the set:

N = Desired frequency — 144.4
025

If we feed (say) 147.4MHz into this 
formula we get an "N" figure of 120, 
and this is made up by fitting diodes to 
positions 64, 32, 16 and 8. For 146MHz 
"N" is 64, which can be provided by a 
single diode.

It did not take amateurs long to wake 
up to the fact that the eight matrix 
board connections could be brought 
out of the set and, using various simple 
switching systems, used to extend the 
number of channels to the limits im
posed by the set itself. A common lead 
(actually a 9V rail) is the only other con
nection needed.

To make this idea even more attrac
tive, there is a 9-pin socket on the back 
of the set, which is almost redundant. 
Something of a carryover from earlier 
models, it uses two pins to bring out a 
connection to the discriminator, to 
facilitate "tweaking" the receiver 
crystals. This connection is still provid
ed, but most users are happy to discard 
it.

Another point is that, although the 
switch is numbered 1 to 22, it has 23 
positions and similarly, there are 23 
positions on the matrix board. For some 
strange reason, neither has been con
nected.

The switch 
assembly mounted 

underneath the 
transceiver. 

Although the sim
ple panel shown 

may be adequate 
in some cases, a 

small metal or 
plastic box would 

make a more 
robust arrange

ment.

The natural reaction is to wire in the 
23rd position, then use this for the ex
ternal switching system, leaving the 
other 22 positions wired for the most 
popular channels.

Once the matrix board connections 
are brought out, a number of options 
are available as to the best way to per
form the switching, eg:

Close-up of the cable connections to 
position 23 on the matrix board. See 
also the accompanying circuit diagram.

(a) Eight diodes selected by eight 
switches (toggle, slide, etc);

(b) Eight diodes and a three-section 
BCD thumbwheel switch;

(c) Eight diodes and a DIL socket into 
which can be fitted preprogrammed 
plugs and/or a DIL eight position 
switch;

(d) A second matrix board (possibly 
fabricated from two pieces of 
Veroboard), a multi-position switch, 
and a group of diodes for each posi
tion.

None of these ideas is necessarily 
original or the only ones possible, and 
several articles have been published on 
the subject. ("73" October 1977 and 
January 1978.) The main purpose of this 
article is to deal with the mechanical 
aspects of the ideas, particularly in 
regard to locally available hardware.

Regardless of which scheme is ul
timately selected, the first thing to do is 
to modify the set. Those who hesitate at 
this point may be reassured that the job 
can oe done simply and neatly, and in
volves nothing that would prejudice 
the set's resale value. If necessary the 
modifications could be removed 
without trace.

Disconnect all external cables from 
the set (microphone, power cord etc) 
and remove the top and bottom covers. 
Unsolder the speaker leads at the 
speaker to allow the bottom cover to
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IF YOU WANTTO LEARN ABOUT ELECTRONIG. 
TODAY’S AIR FORCE IS ON THE RIGHT WAVELENGTH.

©
As a Radio Technician 
you’ll be trained to repair and 
service all types of radio 
equipment, navigation aids, 
radar and advanced 
telecommunications 
equipment. Basic 

computer principles 
are also taught.

It’s a fast moving, 
different kind of 
apprenticeship with 
plenty of action. And 
you really get looked 
after. Good pay. 
New friends. New 
places. Sporting 
activities. Your own 
recreation club.

How old: You 
must be no younger 
than 15 and no older 
than 17, this coming 
January.

What do you 
need: You must have 
completed or be in 
the process of 
completing the 10th 
year of formal 
schooling (doing well 
in mathematics and 
science with a 
physics content) and 
meet our selection 
requirements.

What will you earn: In the first year 
you’ll earn in excess of $64 a week, with 
annual increases thereafter. When you’ve 
successfully completed your initial 
training, you’re on full adult pay.

What to do: To 
find out more about
your future as an 
Apprentice in 
Today’s Air Force 
phone 
Adelaide 223 2891, 
Brisbane 226 2626, 
Townsville 71 3191, 
Hobart 34 7077, 
Melbourne 61 3731, 
Perth 325 6222 
Sydney 212 1011, 
Newcastle 2 5476, 
Wollongong 28 6492, 
Wagga, 211100, 
Canberra 47 6530, 
or mail the coupon to 
the Air Force 
Apprenticeship 
Counsellor, GPO 
Box XYZ in your 
nearest capital city.
Please tell me more 
about being an apprentice 
Radio Technician in 
Today’s Air Force.

Name

Address

State...............  Postcode

Date of birth
AFAP9.FP.38

YOURFUTURFS
IN TOMY’S AIR FORCE

Auth. by Director-General Recruiting, Dept. Defence
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be put to one side.
Select a piece of 10 conductor rain

bow cable about 23cm long; preferably 
the narrow variety, about 12mm wide. 
Since only nine conductors are needed, 
peel one off but do not discard it. 
Removing it will save space and prevent 
confusion, and it is an ideal type of wire 
to complete the connection between 
switch position 23 and position 23 on 
the matrix board.

Unless you have a double jointed 
soldering iron, access to switch position 
23 is difficult without removing the 
front panel. Remove the four counter
sunk screws, two top and two bottom, 
which hold the panel to the body. The 
volume and squelch knobs pull off, and 
the channel selector knob has a grub 
screw which fits an Allen Key. (The se
cond smallest in the writer's kit.)

The panel is still anchored by wires 
but can be moved to one side. The pan
el meter can be lifted out of the panel. 
Having connected the wire to the 
switch contact the writer was able to 
coax the wire into the existing cable, 
using a pair of tweezers to pull it 
through each tie point. This makes a 
very neat job. At the matrix board 
solder the other end of the wire to the 
vacant number 23 pad, which is quite 
obvious.

Next wire the length of rainbow 
cable to the matrix board. Eight of the 
wires connect to the eight pads of the 
23rd position which normally connect 
to cathode (bar) side of the diodes. The 
ninth one connects to any one of the 
anode (arrow) pads, which are slightly 
offset towards tne end of the board. We 
used the one on the "D7" strip.

Fan the wires out as shown in the 
photograph and direct the cable 
towards the front of the unit. Subse
quently it is turned under the board 
towards the rear. This retains the ability 
to lift the matrix board and turn it over 
for modification or maintenance.

Wiring the rainbow cable to the nine 
pin socket is easier if the socket is 
removed. Assess the length of cable 
needed and trim it accordingly before 
removing the socket. Then undo the 
three screws, one at the side and two at 
the rear (behind the spec, plate) and lift 
out the complete socket assembly.

Disconnect the two leads to the 
socket and remove the small capacitor 
bridging them. The active (hookup 
wire) lead can be rolled up and taped 
out of the way. Connect the nine wires 
to the socket, in logical order, and fit 
the socket back in place. The whole 
unit can now be reassembled and no 
more work need be done on it. Note 
the colour code before replacing the 
cover.

Of the options listed (a) is un
doubtedly the simplest and cheapest.
Assuming that a table of frequencies
versus switch positions is available, it is
quite simple to select a particular fre
quency, either on one's own initiative,
or as suggested by another operator.

Genera/ view of the modifications to the IC22S. The cable attached to the matrix 
board is dressed towards the front of the set, then turns under and runs along the 
edge of the chassis to the 9-pin socket at the rear.

Underside view of 
the switch bracket, 

showing cables 
and diodes. The 
screws securing 

the two terminal 
boards also fix the 

unit to the 
transceiver's 

mounting bracket.

It is far less satisfactory if one has 
ideas about scanning the band in a 
search for activity. Even using the table, 
such an operation would be tedious to 
the point of impracticability. Also, it is 
not easy to recall the frequency to 
which the switches are set by looking at 
them, and too tedious to back-track 
through the table.

Provided these limitations are ap
preciated, the scheme is a perfectly 
practical one. But, because of them, it 
seems worthwhile to consider the 
cheapest practical switches, otherwise 
the cost of eight toggle switches may 
approach that of three thumbwheel 
switches and this scheme (b) at least 
minimises these restrictions.

(We considered the use of a DIL 
switch but considered that its small size 
was a disadvantage in this application. 
For anything but occasional resetting it 
is far too "fiddly" for the average user.)

We made up a simple version of (a) 
based on subminiature slide switches 
(DPDT) which sell for around 35c each, 
according to how many you buy, and 
where. (It is often as cheap to buy 10 as 
to buy eight.)

These switches are intended to 
mount behind a rectangular cut-out in 
the panel, but cutting such holes with a 
neat finish is difficult for the home con
structor. An alternative is to cut one 
large rectangular hole to take the eight 
switches side by side, mounted from 
the front.

A minor problem with these switches 
is to find suitable mounting screws. 
They are fitted with tapped holes, but 
the thread is foreign and screws are not 
readily available. In any case the front 
mounting alters the requirement. We 
used some small self tapping screws 
(No. 3), enlarging the holes sligntly with 
a 3/32in drill, which also served to drill 
the pilot holes. (A slightly smaller hole, 
as from a number 42 or 43 drill might be 
better.) Also, to permit the switches to 
sit flat on the panel, we filed the ex
trusions from the rear of mounting 
lugs.

The outboard unit was built on a sim
ple angle bracket bent up from a scrap 
of aluminium. It measures 110mm x 
65mm x 35mm and bolts to the set's 
mobile mounting bracket which, in 
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Electronics is where it’s all happening
...if you’re into it you’ve got it made!

It’s the world’s fastest growing industry... 
with new discoveries...new products every day. 
And, every day, there are more jobs...bigger 
salaries.. .better opportunities.. .for people 
who are trained.

You can be part of this boom now by training 
with International Correspondence Schools. 
Learn to design, build, install, test, control and 
maintain modern electronic equipment...from 
your own colour TV or hi-fi set to a digital 
computer.

Your career opportunities are limitless.. .in 
broadcasting, industry, the military, aerospace 
programs, medical science and communications. 
With your enthusiasm and ICS tuition, a well paid 
job and a secure future in electronics is well within 
your grasp.

How do I get into it? ICS have put together a 
FREE Electronics Career Folder. It tells you all 
about the many courses open to you including 
Communications and Broadcasting, Industrial 
Electronics, Computer Servicing and Audio/Radio 
Servicing...courses endorsed by the Television and 
Electronics Technicians Institute of Australia. 
Post the coupon and the career folder will be on its 
way to you without obligation. Don’t wait another 
minute...progress won’t. The big developments 
in electronics are happening now and the demand 
for skilled people is growing all the time.

Special Colour TV repair course.
Colour TV is booming all over Australia, beyond the 
expectations of all the manufacturers, resulting 
in a shortage of qualified people to fill the 
service gap.

You could make a successful career in this 
growing field with the help of the ICS School of 
TV Servicing. You can benefit by this course - all 
you need is the enthusiasm to learn and enjoy 
rewarding work.

Your ICS course could be a start of an exciting 
new career or you can use your new-found 
knowledge to earn extra money in your spare time.

This special course is endorsed by the 
Television and Electronics Technicians Institute 
of Australia.

Send the coupon today. It could be the first 
step in an exciting new future for you.

Find out how you can be where it’s all 
happening - in Electronics. Fill in the coupon 
and post today!

ICS Home Study 
...your passport 

to success in life!
Your invitation to join the thousands of 

| successful ICS graduates.
I To: International Correspondence Schools
I 400 Pacific Highway, Crows Nest. NSW. 2065

18-20 Collins Street, Melbourne VIC. 3000 °
182 Wakefield Street, Wellington. N.Z.

YES!
Please send me, entirely without obligation, a copy of the: 
□ ICS Electronics Career Guidance Kit 
□ ICS Colour TV Servicing Career Guidance Kit.

I MR/MRS/MISS

ADDRESS

POST CODE

PRESENT OCCUPATION___________

Take the first step - 
Fill in and mail this coupon today!

____ AGE

ICS!
PKB 54430
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ICOM IC22S — Cont.

turn, is bolted to the bottom cover of 
the set. This latter arrangement makes 
fitting the set to the car a simpler 
operation.

Having done it this way, the writer 
would recommend a better approach 
for the reader. A box, rather thad a 
bracket, is neater and provides better 
protection for the wiring and com
ponents. It can be mounted in the same 
way. A good choice appears to be one 
of the small plastic "Jiffy" boxes, such 
as the UB4 which measures 100mm x 
53mm x 41mm.

The idea of mounting the switch unit 
on the set is, of course, only one ap
proach, aimed mainly at mobile opera
tion. For fixed station operation the 
unit may be mounted in any con

venient position, some distance away if 
necessary.

To avoid the tedium of calculating 
"N" each time a new channel is 
suggested, we have reproduced a table 
giving the binary combinations for all 
channels, 25kHz apart, between 
144.4MHz and 147.975MHz. This infor
mation may be used either to fit diodes 
to the internal board, or to set the ex
ternal switches.

Note that, although the table implies 
operation down to 144.425MHz, this 
figure is unlikely to be reached. In fact, 
the makers guarantee operation only 
between 146 and 148MHz. The writer's 
set goes down to 144.7, which appears 
to be typical. On this basis the system 
provides for about 130 channels.

In our next article we .will describe 
the use of thumbwheel switches and 
perhaps discuss some of the other op
tions. ®

ICOM IC22S CHANNEL PROGRAMMING CHART
MHz OCTAL BINARY MHz OCTAL BINARY MHz OCTAL BINARY

144.400 0 00002030 145. 60? 60 33 1 13333 146.800 140 01100000
144.425 1 00000001 145. 625 61 30 1 10331 1 46.825 14 1 01100001
144.450 2 00000010 145. 650 62 33 1 100 13 1 46. 353 142 01100010
144.475 3 00000011 145.675 63 03110311 146.875 143 01 1000 1 1
144.500 4 00000100 145.702 64 03 1 10130 146.900 1 44 01100100
144.525 5 00000 ! 0 1 145.725 6 5 03110101 146.925 145 01100101
144.550 6 000001 10 145. 750 66 00110110 1 46.950 146 01100110
144. 575 7 000001 1 1 145.775 67 33110111 146.975 147 01100111
144.600 10 0000 1003 145.800 70 00111030 147.000 1 50 01101000
144.625 11 00001001 145.825 7 1 00111001 147.025 151 01101001
144.650 12 00001013 145.850 72 001 1 10 10 147.050 1 52 01101010
144.675 13 0000 10 1 1 145.875 73 00111311 147.075 1 53 01101011
144.700 14 00001100 145.900 74 00111100 147.100 1 54 01101100
144.725 15 0000 110 1 145.925 75 00111101 147.125 1 55 01101101
144.750 16 0000 1110 145.9 50 76 00111110 147. 150 1 56 01101110
144.775 17 0000 1111 145.975 77 00111111 147.175 1 57 01101111
144.800 20 00010000 146.000 100 01000000 147.200 1 60 01110000
144.825 21 00010001 146.025 101 01000001 147.225 161 0 111000 I
144.850 22 00010010 1 46. 050 102 0 10000 10 147.250 162 01110010
144.875 23 000100 1 1 146.075 103 0 100031 1 147.275 163 01110011
144.900 24 00010100 146.100 1 04 01033100 147. 300 164 01110100
144.925 25 00010101 146.125 105 01000101 1 47.325 165 01110101
144.950 26 000 10 1 10 146.150 106 01030110 147.350 1 66 01110110
144.975 27 000 10 1 1 1 146.175 107 0 1000 1 1 1 147.375 167 01110111
145.000 30 0001 1000 146.200 1 10 0 1001 300 1 47. 400 170 01111000
145.025 31 000 1 130 1 146.225 1 1 1 01001001 147.425 171 01111001
145.050 32 0001 1010 146,250 1 1 2 01001010 147.450 172 01111010
145.075 33 000 1 1011 146.275 1 1 3 01001011 147.475 173 01111011
145. 100 34 00011100 146.300 1 14 01001100 147.500 174 01111100
145.125 35 00011101 146.325 1 1 5 0 1 0'0 1 10 1 147.525 175 01111101
145. 1 50 36 0001 1110 146. 350 116 01001110 1 47.550 176 01111110
1 45. 175 37 000 111 11 146.375 1 17 01001111 1 47. 575 1 77 01111111
145.200 40 00 100000 146.400 1 20 0 1013003 147.600 200 10000000
145.225 41 00100001 146.425 121 01010001 147.625 20 1 1000000 1
145.250 42 00100010 146.453 122 01010010 147.650 202 100000 1 0
145.275 43 00 10001 1 146.475 1 23 01010011 147.675 203 100000 I 1
145.300 44 00100100 146.500 124 01010100 147.700 204 10000100
145.325 45 00100101 146.525 125 01010101 147.725 205 10000101
145. 350 46 001001 10 146.550 126 01010110 147.750 206 10000 1 1 0
145.375 47 001001 1 ! 146. 575 127 01010111 147.775 20 7 10000111
145.400 50 00101000 146.600 1 30 0101 1003 147.800 2 10 10001000
145.425 51 00101001 146.625 131 01011001 147.325 21 1 1000 ! 001
145.450 52 00101010 146.650 1 32 31011013 147.850 212 10001010
145.475 53 001010! 1 146.675 1 33 31011311 147.875 213 10001011
145. 500 54 00131133 146.700 1 34 01011100 147.900 2 1 4 10001100
145.525 55 00101101 146.725 1 35 01011131 147.925 215 10001101
145. 550 56 001011 10 146.750 136 01011113 147.950 216 10001 1 10
145. 575 57 00101111 146.775 1 37 01011111 147.975 217 10001 1 1 1

This chart should prove useful to all IC22S users, whether they add external 
switching systems or not. The binary column gives the combinations of diodes re
quired for the matrix board, or the combination of external switches when these 
are used. The octal column is for the system to be described in the next article. 
(Computer program by )ohn Wightman, VK2YBY.)

Tech-crarT
PROFESSIONAL SOUND PRODUCTS 

BY BOGEN

DUAL CHANNEL (STEREO) 
POWER AMPLIFIERS
± 1dB 20 to 20,000 Hz 
75 or 160 watts per channel

1/3 OCTAVE GRAPHIC EQUALIZER
• 24-active filters provide up to 14dB 

or attenuation at 1/3 octave 
increments

• Filter bypass switch

MIXER AMPLIFIERS
• +28 dBm rated output. Less than .5% 

distortion
• Up to 8 channels expandable to 24 

with extenders

COMPRESSOR/LINE AMPLIFIER
Can be used as a compressor/limitor, 
mixer amplifier or line amp. +18 dB o.p. 
2 input channels.

FOR FURTHER INFORMATION:

AUDIO TELEX COMMUNICATIONS PTY. LTD.

SYDNEY MELBOURNE
54-56 Alfred Street, 828 Glenferrie Road,

Milsons Point 2061 Hawthorne 3122
Telephone: 929-9848 Tpleohone: 819-2363

BRISBANE
Audio Telex Comm., 
394 Montague Road, 
West End 4101
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q.°.q| The Serviceman
Lightning — what can we do about it?

Misfortune, it seems, is always just around the corner. Following 
my recent story about a customer whose colour TV set was stolen I 
heard from a friend whose colour set — and a lot of other things — 
had been struck by lightning.

There is an old saying that lightning 
never strikes twice in the same place — 
to which one cynic was moved to reply 
that this was only because, after the 
lightning strikes the first time, the same 
place isn't there any more!

Be that as it may, lightning strikes are 
no joke. Maybe we tend to lump them 
in with music hall gags about trips to 
the dentists, slipping on a banana skin, 
and mothers-in-law, but the truth is 
that they can be very frightening things 
in reality. Why, then, do we treat them 
so casually?

Even as a child I tended to be 
somewhat blase — or perhaps fatalistic 
— about storms. I reckoned there was 
nothing you could do to stop them, and 
very little to avoid them, so you might 
as well accept them.

Granted, I didn't go flying kites in 
them, like Ben Franklin, but I did enjoy 
them. I would stand at the window and 
watch the rain pelt down — hoping it 
would turn to hail — listen to the rolls 
and cracks of thunder and, above all, 
keep an eager lookout for a bolt of 
lightning snaking down from the 
clouds to demolish some unfortunate 
tree or flagpole.

Not so my grandmother, who had 
her own way of dealing with 
thunderstorms. At the first faint roll of 
thunder she would embark on a ritual 
of closing doors to eliminate draughts, 
and covering mirrors. Then she would 
find the darkest corner of the darkest 
room in the house, settle herself in a 
chair, and throw her black apron over 
her head.

I never could work it all out. From 
other sources I eventually learned that 
draughts were supposed to encourage 
fire balls (if such things actually exist), 
while mirrors were supposed to attract 
lightning. I could never work out that 
last bit either. One theory suggested 
that it was the metal backing that 
created the risk, while another claimed 
that it was the optical reflection. 
Neither impressed me very much.

As for the apron over the head, well 

that can only be described as an 
ostrich-like reaction; as long as she 
couldn't see the lightning she could 
pretend it didn't exist.

Which is a good trick if you can make 
it work.

All of this brings me to the current 
story. I was prompted to tell it because 
I'm afraid we all tend to be much too 
blase about this subject, fondly believ
ing that it always happens to the other 
bloke.

No, it didn't happen to me, and it did 
happen to another bloke. But when the

Three sections of 
the amateur aerial 
damaged by the 
lightning strike; 
the loading coil 
(note the black 
scar), all that was 
left of the S0239 
socket, and the 
steel rod where it 
had melted.

"other bloke" is someone one has 
known for years and, in addition, can 
produce the physical evidence of what 
was destroyed, the whole thing 
suddenly becomes very real.

Like myself, my friend has been "in 
radio" for most of his life. Professional
ly, he is now high up in one of our large 
TV retail outlets. And for relaxation he 
turns to amateur radio; a clear indica
tion that it is "in the blood".

The storm struck the southern sub
urbs of Sydney at about 3.30 in the 
afternoon, and was a particularly 
violent one. At about 4 o'clock my 
friend received a distraught phone call 
from his wife, describing a most 
frightening experience.

In simple terms she explained that 
the house had been struck oy lightning, 
with the immediate result that it had 
neither power nor telephone. She had 
to drive to the nearest public telephone 
to make the call.

Later, she described the experience 
in greater detail. The house is fitted 
with some large windows, covered by 
aluminium fly screens. She described 
the fly screens as ",.. seeming to light 
up", though whether this did, in fact, 
happen, or whether it was simply an 
optical effect due to the extreme 
brightness of the flash, is difficult to say.

Another disturbing experience was 
that she felt that her hair was standing 
on end and, when she looked at the 
family cat, she discovered that its fur 
was, in fact, doing just that. She 
described it as looking exactly like 
some of the humourous cartoons of 
cats which we all tend to accept as ar
tistic licence.

Again, there is no way of knowing 
the true cause of this. One suggestion is 

that it was due to a powerful elec
trostatic charge in the immediate vicini
ty of the flash. Alternatively, it could 
have been a simple nervous reaction; a 
perfectly understandable one in the 
circumstances and one which could 
just as easily affect poor old puss as it 
did my friend's wife.

Not that my friend stopped to worry 
about such details at that time; he 
simply jumped in his car and headed 
for home. Quite apart from the fact that 
his wife was obviously upset, there 
were the practical considerations of 
organising for power to be restored 
and assessing other possible damage.

Among other things, he was con
cerned for the fate of $1000 worth of 
amateur radio transceiver, connected 
to a commercial vertical aerial on the 
roof of the house.

As he stepped from his car outside 
his home it seemed that his worst fears 
would be realised; about 30cm was mis-
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sing from the top of the aerial. With 
that kind of energy playing around, he 
dared not think what might have 
happened to the transceiver.

Happily, a quick visit to the shack 
revealed no signs of damage although, 
at that stage, he had no power with 
which to test anything. He was relieved 
to note, however, that the power plug 
to the transceiver had been left out of 
the power point.

Thus partly reassured, he turned to 
the more immediate domestic needs. 
One obvious result of the strike was a 
large black patch on the kitchen wall 
immediately above one of the stove 
switches.

He checked the fuses first and found 
that all but one, that for the hot water 
system was blown although, as he put 
it, "vapourised" would have been a 
better word.

He replaced the light fuses and the 
lights came good. Thus encouraged, he 
replaced the power fuses and this cir
cuit also held up. With power restored 
he checked the refrigerator and freezer 
and found both intact, but a second 
refrigerator had not been so lucky. It 
was working but when he opened the 
freezer compartment he was con
fronted with a charred mass, which had 
been the air circulating fan.

Next he tackled the stove switch. Ap- 
Carently an active and neutral wire had 

een touching, separated only by the 
asbestos insulation. They were now 
welded together, the probable result of 
the lightning surge having broken 
down the insulation, leaving the 240V 
to finish the job.

Temporary repairs put the stove back 
in working order, in time for the even
ing meal. The only other fault with the 
stove was the failure of an indicating 
lamp for one of the hotplates.

He was also able to confirm that the 
amateur transceiver had not suffered 
any damage, but the aerial was another 
matter. It wasn't delivering any 
worthwhile signals, although the 
reason would have to wait until he 
could get up on the roof at the 
weekend.

In the meantime another casualty 
had been discovered. The TV set would 
no longer work on channel 2. The set 
uses a varactor type tuner, and it 
transpired that one of the ICs in the 
tuner had packed up. His firm's own 
workshop put that right.

There was more to come. The 
booster element in the hot water tank 
had failed. This was rather strange, 
since the fuse was still intact. It is dif
ficult to be sure why this happened, 
without knowing whether the booster 
element was actually in operation at the 
time or not. If it was it seems likely,that 
the element was about to fail anyway 
and the surge on the line was the last 
straw, the element failing before the 
fuse could go. Significantly, it was later 
discovered that tne council's tone sen
sing off-peak switch had also failed.

ATTENTION
ALL SERVICEMEN IN BUSINESS:
Colour TV reliability caught us all off guard. TV sets can only get more 
reliable — and service turnover from this area can only get worse.

ALL RENTERS IN BUSINESS:
You, as a small colour TV renter (black and white is already dead) 
are going to find your profit gap continually eroded by the national 
rental companies.

ALL RETAILERS IN BUSINESS:
There is no profit margin left in retail sales of colour TV sets. (We know: 
our final stock holding of colour was sold off to staff below cost!) 
Because of your relatively small buying power you (even if you belong to 
a buying group) will always miss out on the good deals. Remember, good 
deals occur many times when a manufacturer is desperate for cash. 
Naturally, the manufacturers will go to the large department stores or 
discount stores first — an obvious source of ready cash.

SO HOW DO ALL OF YOU STAY IN BUSINESS?
Basically, by doing what YOU still do the best. And that is: 
Service customers — with products that the big chains never 
sell well — because their staff always let them down.

PRODUCTS SUCH AS:
* Home computers
* Programmable video games
* Electronic do-it-yourself kits 

— speaker cabinets 
— stereo amplifiers
— tuners
— and dozens more

* Install-yourself burglar alarms
* Install-yourself home & office intercoms
* Component Hi Fi
* Hi Fi Accessories
* Radar detectors
* Do-it-yourself engine tuning equipment
* Car Stereo
* PA Equipment & pop group gear
* Other kits
* CB radio
* Metal detectors
* Hobby products
* and many, many more

If you want to do something positive about your future in this 
business, why not contact us?
WE HAVE THE PRODUCTS OF TOMORROW - THAT YOU 
CAN SELL TODAY!

Contact GARY JOHNSTON 
on (02) 439 5311 
DICK SMITH ELECTRONICS^
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ELUSTRONICS
289 LATROBE STREET, MELBOURNE 3000 

PHONE: (03) 602-3282

LINEAR CMOS T.T.L. L.P.S.
311 75« 4001 25c 7400 30c 74LS00 30c 2N3055 90c
339 75« 4002 30c 7405 33c 74LS04 45c 2N3054 60c
330 $1.30 4005 $1.40 7406 95c 74LS21 30c AD 149 $1.00
555 Me 4007 30c 7411 33c 74LS32 45c 2SO200 $1.00
741 40c 4014 $1.40 7417 95c 74LS38 45c AYS110 80c
3095 50c 4015 $1.40 7421 30c 74LS42 $1.10 AY6139 45c
3401 85c 4017 $1.40 7441 $1.45 74LS123 $1.35 AY9139 45c

THE ABOVE are just a few of the semi conductors we have in stock — 
All are at very competitive prices.
Sinclair Digital Multimeters $67.50.
Arlee 200 H Multimeters 20,000— per volt, $12.95 ea.
12V, DC 5 digit counters, $2.00 ea.
240V Prim, 115V Sec. at 95VA, $7.50 ea.
100 mixed 16 W resistors, $1.50 per pack.
100 mixed disc ceramic capacitors, $2.00 per pack.
50 mixed electrolytic capacitors, $2.50 per pack.
56OOuF 40V electrolytic capacitors, $1.60 ea.
WE INVITE YOU to call in and browse around our self-service store and 
see for yourself the large range of components we have in stock.

YOU KNEW US AS ELECTRONIC DISPOSALS — 
NOW GET TO KNOW US AS ELLISTRONICS.

® VOLKSMETERS!

With LCD Display —
Excellent Readability in Direct Sunlight!

LM-300
Full three digits
$QC AA* (Plus Sales Tax 

W if applicable)

FEATURES

• Measures DC volts, AC volts, ohms 
and current.

• Automatic polarity, decimal and 
overload indication.

• No zero adjustment and no full scale 
ohms adjust.

• Large LCD display for easy reading 
without interpolation.

• Size: 1.9” H x 2.7" W x 4.0" D.
• Parts and labor guaranteed for one 

year.

Standard AA-size batteries provide up to 20 hours of operation.
Rechargeable NICad batteries and charger unit available as optional equipment.
•Batteries not included.

Non-Linear Systems, (Australia) Pty Ltd
61 Lothian Street, North Melbourne, Victoria 3051, Australia. 

Telephones: (03) 329-9951 — (03) 329-9377 Telex: 34082.
NSW: Radio Despatch Service,
869 George Street, NSW 2000. Phone: (02) 211 0816.
QLD: L. E. Boughen & Co,
30 Grimes Street, Auchenflower, QLD 4066. Phone: (07) 36 1277.
SA: Protronlcs,
174-180 Wgight Street, Adelaide 5000. Phone; (08) 51 4713.

THE SERVICEMAN

The phone had suffered a burnt out 
printed board and, subsequently, the 
P&T technicians discovered that the 
cable buried in the street outside had 
also been damaged. (Phones belonging 
to two neighbours had also failed, 
while another neighbour had suffered 
a stove failure.)

So the final list was the amateur 
aerial, the TV tuner, the stove switch, 
the refrigerator, the hot water element, 
the off-peak tone sensor, the phone, 
and the fuses.

My friend was also advised, by an 
electrical engineer, to have his house 
wiring tested for both insulation and 
leakage and earth wire conduction. He 
subsequently engaged an electrician 
who checked and passed all circuits.

At the weekend he climbed on to the 
roof and tackled the aerial. It is a Hi- 
Gain model 18AVT/WB five band 
trapped vertical. It consists of a mould
ed base on which is supported a 30mm 
diameter tube, about 2m long, on top 
of which is a 28MHz trap coil. This is 
followed by two more trap coils, 
21MHz and 14MHz, separated by short 
lengths of tube, then a longer section 
(about 1.5m) which, with a set of 
radials, resonates at 7MHz.

Above this again is a 3.5MHz loading 
coil (30mm x 33cm) and a stainless steel 
rod about 3mm diameter and about 1m 
long. Overall, the aerial is about 6.5m 
high.

Inside the moulded base is a small RF 
choke, connected between the aerial 
and the metal bracket on which the 
structure is mounted. It is intended that 
this be earthed and, in fact, my friend 
has gone to a good deal of trouble to 
provide a heavy duty earth wire to the 
nearest water pipe. The base is ter
minated in an S0239 UHF socket, which 
mates with the popular PL259 UHF 
Plug.

The purpose of the choke is to 
provide a DC path to earth, while 
isolating the aerial from earth at RF. 
This, in turn, is to prevent the ac
cumulation of static charges on the 
aerial, which can damage delicate 
front-end devices and also generate 
noise.

One cause of the poor performance 
was quickly obvious. As he dis
connected the plug from the S0239 
socket, the inside of the latter came 
away as a heap of black powder, while 
further investigation revealed that the 
RF choke was a mass of charred insula
tion.

None of the traps had suffered, but 
the 3.5MHz loading coil had a black 
scar on the outer plastic covering, 
through which could be seen blacken
ed insulation on the winding. And, as 
already mentioned, about 30cm of the 
stainless steel rod above was missing. 
(This has not been found, in spite of a
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careful search of the gutters and sur
rounding garden.)

My friend replaced the damaged 
socket, and was able to wind a new RF 
choke. The loading coil was a write-off, 
and was replaced, but a new rod was 
fashioned from a car radio aerial.

Naturally, the cost of all the repairs 
added up to a tidy sum; one which 
would have made a nasty dent in the 
bank account had my friend had to 
meet it all. Fortunately, most of the 
items were covered by insurance, in
cluding the refrigerator, the hot water 
element, and the cost of having the 
electrical system tested.

The amateur aerial was not covered, 
and there is some doubt as to whether 
the transceiver would have been 
covered, had it been damaged. This 
point is being investigated and, if 
necessary, an additional policy will be 
taken out to cover it.

This would seem to be the first lesson 
to be learned from this story; the need 
to ensure that insurance policies carry 
the necessary "storm and tempest" 
clauses to cover such an eventuality, 
and that they cover any unusual devices 
or appliances, such as amateur 
transceivers.

One of the puzzling aspects of this 
incident is the wide variety of items 
damaged by what appeared, super
ficially, to be a single stroke of light
ning; the one that struck the amateur 
aerial.

In fact, such a suggestion is hard to 
accept, but the alternative would be to 
assume that there were four separate 
and virtually simultaneous strikes; one 
to the amateur aerial, one to the TV 
aerial, one to the power mains, and one 
to the buried telephone cables.

In support of this is the now generally 
accepted theory that lightning strikes 
are multiple affairs; a series of rapid 
pulses rather than a relatively long 
single pulse. However, I have always 
assumed that this happened at the same 
strike point.

On the other hand, what we call fork 
lightning does appear to be several 
simultaneous strikes in the same area. 
Granted, they may not be truly 
simultaneous, but the difference would 
be academic.

Also, we may be able to rule out the 
TV aerial being struck. This incident 
may have amounted to no more than a 
substantial static charge on the aerial, 
sufficient to damage an IC, particularly 
as these devices are rather sensitive.

Which leaves us with the idea of a tri
ple strike. But even if we accept this, I 
must confess to being puzzled by the 
fact that the buried telephone lines 
were struck. I have always tended to 
believe that buried cables were virtual
ly immune to lightning strikes, so how 
did this happen?

Did the strike occur some distance
away, where the cable was exposed? If
so it might well have found the weakest
spot in the insulation, while damaging
the instrument at the same time. Or

could it have been caused by a massive 
electrostatic charge around the 
building? (remember poor old puss, 
with its hair on end.)

Quite frankly, I don't know the 
answers and I doubt whether answers 
would be possible at this late stage. In 
fact, the problem with all lightning 
strikes is that, because they are un
predictable, and extremely rapid, very 
little useful data can be obtained from 
them.

A question of more immediate im
portance is what one can, or should, do 
to protect valuable equipment, par
ticularly radio and TV sets, from this 
awesome force.

In the early days of radio the fear of 
lightning striking the aerial was con
siderable, and many people would not 
buy the new tangled devices for this 
reason. To counter this, various 
schemes and devices were 
recommended to the prospective 
customer on the basis that they would 
not only protect the set but turn the 
aerial into a lightning conductor 
providing additional protection for the 
building.

The most popular arrangement was a 
knife switch (SPDT) which was used to 
connect the aerial to either the radio or 
the earth. The switch was supposed to 
be left in this latter position whenever 
the radio was not being used. As a 
further precaution the switch was often 
fitted with a spark gap, but these were 
usually so crude as to be virtually 
useless.

The switch idea was sound enough in 
theory, but failed in practice simply 
because people forgot to use it. This, 
coupled with the waning popularity of 
outdoor radio aerials, led to its eventual 
demise. The problem was raised again 
with the advent of TV and, to a lesser 
extent, amateur and other communica
tion systems.

But the trend these days is to make 
aerials capable of being earthed in the 
DC sense, thereby providing con
tinuous automatic protection. The TV 
aerial is a classic example, since it can 
be mounted on an earthed metal mast. 
The only snag is that one sees very few 
earthed TV masts!

The amateur aerial in this story is 
another example; the makers had ob
viously gone to a lot of trouble to 
provide a DC path without impairing 
the RF performance. Thejfact that my 
friend had provided an earth wire may 
well have saved not only his 
transceiver, but perhaps the building as 
well. In which case the damaged aerial 
was a small price to pay.

All of which adds up to a rather 
sobering story; one which, hopefully, 
may shatter our complacency. It is easy 
to laugh at our grandparents and their 
quaint ideas but, while they did the 
wrong things, at least they did them for 
the right reason. Now that we know the 
right things to do, let us not ignore the 
reason for doing them. ®

Dual Trace, Triggered Sweep

• 1 30mm CRT
• DC 10MHz 10mV
• Automatic sweep . 

lAuTO FREE RUM

«Dispi.iv modes <CH1 CH2 DUALI

10MHz
CSI562

Better than 3J

C.rt».iin' TVppiAC ntHuii

Intensity Less than 5Vpp
modulation

Phosphor P31
Powe- AC 100 120 220 240V

50 60Hz. 20W
Dimensions W260 xH190x D375

Weight 8 Okg
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ADD SUB)
• Full sensitivity X-Y operation
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wave I

Intensity More than 20Vpp
modulation

Phosphor P31
Power AC 100 120 '220 240V
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Dimensions W260 x H190 x D385

Weight 8.4 kg
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E I J • 130mm mesh PDAW W . DC 30MHz 5mV
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• Trigger modes (AC LF-Rej 
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Input R.C 
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DC to 30MHz < -3dBl 
5mV'div to 5Vzdiv

1M<t. 24pF
11 7 nsec 
Better than 3% 
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Available from
leading Electronic
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PARAMETERS^
Sydney: 439 3288 Melbourne: 90 7444
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Microprocessor control 
of model trains
This article should be of interest to both model railroaders and 
microprocessor enthusiasts. In it, details are given of how a SC/MP 
processor can be used to control a model train layout which in
cludes two locos, as well as signals and points.

by STEPHEN DART*

The object of thé system is to control 
a small demonstration layout, il
lustrated diagramatically in Fig. 1. Two 
trains travel in opposite directions 
around the track taking turns at using 
the main loop.

One signal is placed at either end of 
the passing track, and two more 
halfway round the main loop. The 
turnouts for the passing loop are con
trolled by solenoid type point motors. 
Insulating gaps are inserted into the 
tracks at the points shown.

The insulating gaps divide the track 
into six separate sections, and each of 
these sections is connected to a detec
tor circuit which can tell the computer 
whether or not a loco is on the section 
of track.

The program takes the layout 
through a set sequence of conditions 
that can be repeated (i.e. it ends where 
it started). The program can be altered 
to run different sequences, including 
timing movements.

SIGNAI 3

The program simply steps through a 
data sequence. First a pointer to the 
data sequence is initialised (my se
quence started at X'0080), and then the 
state advance sub program is called.

The sub program sets up a pointer to 
the X'0500's for I/O purposes. The first 
byte in the data sequence is obtained 
and written to the signals. The second 
byte in the data sequence is obtained 
and written to the throttle.

If the third byte is zero, the end of 
the sequence has been reached and 
control returns to the main program. If 
the byte is positive, control jumps to a 
double delay. If neither of the above 
conditions has been met, the sub 
program continually reads the six 
detectors until the byte matches the in
put.

When a match has been obtained, 
the program jumps to obtain the next 
byte for the signal.

At the end of the sequence, when a 
zero is found in byte three, control 

returns to the main program, which 
reinitialises the appropriate pointers 
and repeats the sequence.

Generation of a data sequence is 
summarised in Fig. 2. Byte 1 contains 
the data for the signals, each signal re
quiring two bits of information, coded 
as shown in the table. Only the four 
least significant bits of byte 2 are used.

These four bits of information allow 
the train to be parked, braked, and 
accelerated in one of two directions.

Byte 3 is made zero at the end of the 
sequence. If a delay is required, byte 3 
is made positive (bit 7 = 0). Two delay 
instructions are then generated, before 
a new group of instructions are fetch
ed.

If byte 3 is negative, (bit 7 = 1), it is 
compared with the status word 
generated by the six track detectors, 
Only when a match is achieved is the 
next group of instructions fetched and 
executed.

The first byte of the data sequence is 
X'F7 which sets signals 1, 3 and 4 to red 
and signal 2 to green. The second byte 
of the data sequence is X'03 indicating 
an acceleration in reverse.

The third byte of the data sequence is 
X'EF, which corresponds to a delay. The 
remainder of the sequence can be 
analysed in a similar manner.

I very quickly became bored with this 
first sequence. I have plans for further 
sequences:
1. Operate both trains in the same 

direction, allowing the faster one to 
run continuously while the slower 
loops once at a time. This simulates 
express/local operation.

2. Dance sequence for demonstration
FIG. 1

This is the layout used for the prototype system. A figure of eight loop could be 
added to promote visual interest. *5/84 Grosvenor Street, East St. Kilda, Vic. 
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purposes utilising mostly time delay 
instructions
The hardware required to implement 

the signal, turnout and train control 
was all assembled from low cost readily 
available components, as detailed 
below.

The basic data to be utilised by the 
computer has to be acquired from the 
layout itself. Many methods for finding 
the location of a locomotive are known 
to model railroaders. Most would be 
familiar with twin-transistor (TWIN-T) 
current flow detection, as shown in Fig. 
3.

When there is no engine present the 
capacitor charges through the 3.3k 
resistor and the output is pulled to the 
positive rail (rise time 1/10 sec.). If an 
engine is present, current flows 
through the diodes and transistors. 
One of the transistors will be forward 
biased causing the capacitor to dis
charge and the output to go to the low 
state.

The current required to operate a 
model train (0.1 to 1 amp) forces the 
use of diodes to bypass the bulk of the 
current. The diodes and transistors I 
used seem to be well matched for this 
purpose, giving positive detection even 
when very small currents are applied.

The voltage that moves the model is 
usually full wave rectified DC. During 
the part of the cycle when the AC wave 
crosses zero, the output would rise to 
the high state. A small 4.7uf capacitor is 
used to smooth this "noise" that would 
otherwise create havoc with any logic 
attached.

The 15k resistor was an implementa
tion modification to the circuit. The 
output from the transistors during con
duction is around + 0.5V. While + 0.5V 
would register as a low state, —0.5V 
caused the processor to halt unex-

The circuitry shown below is used to 
control the speed and direction of the 
train, and provides a parking facility as 
well.

CALL ROUTINE (HELD IN R.O .M. IN DEDICATED SYSTEM)

0000 0B NOP
□001 C4 □□ START LDI X'OO
0003 37 XPAH 3
0004 04 IF LDI X' 1F
0006 33 XPAL 3 P3 POINTS TO PROGRAM
0007 04 00 AGAIN LDI X'OO
0009 36 XPAH 2
0D0A C4 B0 LDI X'80
0000 32 XPAL 2 P2 POINTS TO DATA LIST
000D 3F XPPC 3 CALL PROGRAM
000E 90 F7 □MP AGAIN REPEAT SEQUENCE

PROGRAM FOR FOLLOWING DATA SEQUENCE

0020 C4 05 ENTRY LDI X'05
0022 35 XPAH 1
0023 C4 00 LDI X'OO
0025 31 XPAL 1 P1 POINTS TO PERIPHERAL ADDRESS
0026 C6 01 LOOP LD @1(2)
0028 C9 03 ST 3(1) WRITE TO SIGNALS
002A C6 01 LD @1(2) GET THROTTLE DATA
002C C9 02 ST 2(1) WRITE TO THROTTLE
002E C2 00 LD 0(2) GET STATUS DATA
0030 98 14 JZ RETURN IF ZERO END OF SEQUENCE
0032 94 0A OP DELAY IF POSITIVE JUMP TO DELAY
0034 C2 00 NOMAT LD 0(2) GET STATUS DATA
0036 El 01 X0R 1(1) XOR WITH READ OF STATUS
0038 9C FA JNZ N0MAT IF NO MATCH TRY AGAIN
003A C6 01 LD @1(2) ADVANCE POINTER
003C 90 EB JMP LOOP JUMP TO NEXT SET OF COMMANDS
003E BF FF DELAY DLY 255 DELAY
0040 8F FF DLY 255 DELAY
0042 06 01 LD @1(2) ADVANCE POINTER
0044 90 EO JMP LOOP JUMP TO NEXT SET OF COMMANDS
0046 3F RETURN XPPC 3 RETURN TO CALLING ROUTINE
0047 90 D7 JMP ENTRY JUMP TO NEXT SET OF COMMANDS

DATA SEQUENCE FOR MY PARTICULAR LAYOUT

0080 F7 03 EF
0083 EF 03 F7
0086 FF 03 FB
0089 FF 05 DF
ODBC FD 09 OF
00BF FD OB FD
0092 FD 02 F7
0095 BF 02 EF
009B FF 02 FE The author's program and data
0098 FF 04 FD sequence is reproduced above. Only 90
009E FF 08 00 bytes of memory space is required.



E. D. & E. (SALES) PTY LTD, Now Trading as ALL ELECTRONIC COMPONENTS
K

COME TO THE PEOPLE WHO
K

SPECIALISE IN KIT SETS
MAJOR STOCKISTS OF ALL GENERAL 

RADIO AND ELECTRONIC COMPONENT
PARTS YOU NAME IT WE WILL QUOTE

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

WIRE FROM IO-3S 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
S1
S2
S3
S4
S5
S6
S7
S3
S9

- ETI 484 Compressor Expander
- ETI 482. 50 watt per channel Amplifier
- ETI 482A. Preamp Board
- ETI 482B. Tone Control Board

TE26 - E.A.
TE27 - E.A
TE28 - E.A
TEW - E A

- ETI 
- ETI 
- ETI

415. Graphic Equalizer
410. 50 watt Amplifier
480 100 watt Amplifier

- ETI 4M Pt. Power Supply lor Above 
- ETI 443. Expander Compressor

S10 - ETI 444, Five Watt Stereo 
SI1 - ETI 422B. Booster Amplifier 
S12 - ETI 438. Audio Level A 
S13 - ETI 440. 25 watt Stereo 
S14 - ETI 420. Four channel 
S15 - ETI 420E. SO Decoder

TE30 
TE31 
TE32

- E.A

TE33 -
E.A 
E.A.

S16 -
SI7 -
S18 -
S19
S20 -

ETI 423. Add-on Decoder Amplifier

TE34 -
TE35 -
TE36 -
TE37 -
TE38 -
TE39 -

E.A. 
E.A. 
E.A 
E.A. 
E.A

ETI 
ETI 
ETI 
ETI

S2I - ETI
S22 ETI

S23 - ETI
S24 - ETI
S25 - E A

422. 50 Watt per channel Amplifier
426. Rumble Filter
429. Simple Stereo Amplifier
416. 25 Watt Stereo Amplifier
417. Over Led Distortion Monitor
410. Super Stereo Sound Source 

Width Control
425. Integrated Stereo System
427. Graphic Equalizer

TE40 - E.A. 
TE41 - E.A

R F Impedance Meier 
Antenna Noise Bridge 
1968 Transistor Test Set 
1971 Transstor (F.E.T.)

Tester
1977 Digital Logic Trainer 
24 Digit Volt Ohm Meter 
Simple Funebon Generator 
Direct Reading Capacitance

Meter
1963 3" C R O.
1966 3 C R O
1968 3 C.R.O
C R O. Electronic Switch 
C.R.O. Wide Band Pre Amp 
C.R 0 Calibrator 
Direct Reading Ohm Meier 
Function Generator

WARNING SYSTEMS

A15 -
A16 -
A17 -
AI8 - 
A19 - 
A20 -

E.A.
E.A.

E.A.
E.A.

A21 - E.A.

Variwiper
Tacho for Tune-ups
Ignition Analyser Tachometer 
¿robe Adaptor for Ignition Analyser 
1975 C.O.I Capacitor Discharge Ignition 
Mams Supply tor Car Cassettes 
Automatic Heavy Duty Battery Charger

GUITAR UNITS
Gl 
G2
G3
G4

- ETI 447.
- ETI 413.
- ETI 424.
- ETI 408.

G5 - ETI 413.
G6
G7
G8
G9

- ETI 410.
- E.A
- E A 
- E.A

R6
R7

- ETI 711P. Power Supply 
- ETI 707A. 144MhZ Converter

R9 - ETI 
RIO - ETI 
R11 - ETI

S26 -
S27 -
S28 -
S29 -
S30 -
S31 -
S32 -
S33 -
S34 -

E.A. 
E.A. 
E A
E.A.

EA

E A

Playmatter 
Playmaker 
Play matter 
Playmaker 
Playmatter 
Pla y matter 
Play matter 
Musicolour 
Muucoiour

10 * 10
128 40 watt
132 40 watt 
136 13 waft
137 3 waft
143 12.5 watt 
Twin 25 watt 
II 1000 w ch
III 1000 w ch

WS1 
WS2 
WS3 
WS4 
WS5 
WS6 
WS7 
WS8 
WS9

- ETI 583.
- ETI 066.
- ETI 528.
- ETI 702.
- ETI 220.
- ETI 219.

Gat Alarm 
Temperature Alarm 
Home Burglar Alarm 
Radar Intruder Alarm 
Wailing Siren 
Hee-Haw Siren

- ETI 313. Car Alarm
- ETI 518.
- ETI 503.

Stereo Dynamic Nàte Filter

AUDIO TEST UNITS
AT1
AT2
AT3
AT4
AT5
AT6

- ETI 441.
- ETI 
- ETI 
- ETI

128.
112.
102.

Audio None Generator 
Audio Millivoll Meter 
Audio Attenuator 
Audio Signal Generator 
A.F Tone Burtt Generator 
Laboratory Solid State A.F

Generator

TEST EQUIPMENT
TE1 
TE2
TE3
TE4
TE5 
TE6
TE7 
TE8
TE9

- ETI 134 True RMS Voltmeter
- ETI 133. Phase Meter
- ETI 533c. Digital Display 1976 Display
- ETI 129. RF Signal Generator
- ETI 130. Temperature Meter 
- ETI 706 Marker Generator
- ETI 709
- ETI 122.

R.F Attenuator 
Logic Tetter

- ETI 124. Tone Burtt Generator
TE10 - ETI 123.
TE11 - ETI 116.
TE12 - ETI 533.
TE13 - ETI 117.
TEI4 - ETI 117.
TE15 - ETI 704.
TEI6 - ETI 120.
TE17 - ETI 121.
TE18 - ETI 111.

C Moi Teller 
Impedance Meter 
Digital Display 1975 Display 
Digital Voltmeter 1975 Display 
Digital Voltmeter 1976 Display 
Cross Hatch Dot Generator 

Logic Probe
Logic Pulser
Digital Frequency Meter 

1975 Display
TE19 - ETI 111. Digital Frequency Meter

TE20 - ETI 
TE2I - ETI 
TE22 - ETI 
TE23 - ETI 
TE24 - ETI 
TE25 - E.A

222.
113.
107.
108.
109.

1976 Display 
Transistor Tester 
7 Inpul Thermocouple Meter 
Wide Range Voltmeter 
Decade Resistance Box 
Digital Frequency Meter 
SWR Re Hectometer

TELEPHONE 
662-3506

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

Audio Phaser
2 x 200 watt Bridge Amplifier 
Spring Reverb Mixer 
Reverberation Unit 
100 watt Guitar Amplifier 
A D U lor your Guitar 
PM 125 50 watt Guitar Amplifier 
PM 134 21 watt Guitar Amplifier 
PM 138 20 watt Guitar Amplifier 
Waa Waa Unit 
Fun Box 
Sustain Unit
PM 135 12 watt Guitar Amplifier

PREAMPLIFIERS AND MIXERS

WS10 - ETI 506.
WS11 - ETI 305.
WS12 - ETI 582.
WS13 - E A.
WS14 - EA
WS15 - E.A.

Door Monitor
Electronic Thief Trap 
Infra Red Intruder Alarm
Automatic Car Alarm System 
House Alarm
Electronic Siren 
1976 Car Alarm 
10 G fu Radar Alarm

PHOTOGRAPHIC
PH1
PH2
PH3
PH4
PH5
PH6
PH7
PH8
PH9

- ETI 586 Shutter 
- ETI 548. Photogr. 
- ETI 514B. Sound
- ETI 532. 
- ETI 509 
- ETI 505. 
- ETI 513. 
- ETI 512.
- ETI 515.

d Timer 
Strobe 

I Flath Trigger

PHIO - ETI 540.
PH1I - E.A.
PH12 - E.A.
PH13 - E A

Photo Timer
50 Day Timer
High niwered Strobe 
Tape Slide Synchronizer 
Photographic Process Timer 
Slave Flash
Universal Timer
1970 Stroboscope Unit 
Sync-A-Slide 
Auto Trigger for Time

Lapse Movies

MODEL TRAIN UNITS
MT1 - ETI 541.
MT2 - E.A.
MT3 - E A.
MT4 - E A
MT5 - EJ.

Model Train Control 
1974 Model Train Control 
1971 S.C.R P U T Control Unit 
Electronic Steam Whittle 
Electronic Chuffer

AUTOMOTIVE UNITS
A1
A2
A3
A4
A5
A6
A7
A8
A9

- ETI 317.
ETI 081.

- ETI 316.
- ETI 240.

ETI 239.
- ETI 312.
- ETI 301.
- ETI 502.

A10 -
A11 -
A12 -

AI3
A14 -

ETI 302.
ETI 303.
ETI 309.

E.A 
E A

Rev. Monitor 
Tachometer 
Transistor Assisted Ignition 
High Power Emergency Flasher 
Break Down Beacon 
Electronic Ignition System 
Vari-Wiper 
Emergency Flasher 
Tacho and Dwell Meter 
Brake Light Indicator 
Battery Charger 
1970 C.O.I Capacitor

Discharge Ignition 
High Efficiency Flasher 
Dwell Meter

R12 -
R13 -
R14 -
R15 -
R16 -
R17 -
R18 -
R19 -

R20 -

ETI

708. Active Antenna
710. R.F Power Amplifier 
7M. Novice Transmitter 
703 Antenna Matching Unit

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

EA

1967 All Wave 7
240 Communication! 
110 Communications 
160 Communications 
130 Communications
AH Wave I C 2

Receiver 
Receiver 
Receiver 
Receiver

P1
P2
P3
P4
P5
P6
P7
P8
P9

- ETI 445. Stereo Preamplifier
- ETI 449 Balance Mic Pre-Amplifier 
- ETI 414. Stage Mixer - 16 Channel

R21 - 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

- ETI 427.
- ETI 414.
- ETI 419.
- ETI 401.
- ETI 485.

PIO - E.A.

P1T - EA

TUNERS
T1 
T?
T3
T4

Graphic Equalizer 
Master Mixer 8 Channel 
Mixer Preamplifier 
F.E T 4 Input Mixer 
Graphic Equalizer
PM 127 Control Unit 
Simple Mixer lor Pick

Up 8 Microphone 
PM 145 Mixer

ETI 062. A M Tuner 
- ETI 740 FM Tuner
- E A 
- E A

PM 138 Tuner
PM 146 AM-FM Tuner

VOLTAGE CURRENT CONTROLS
V1
V2
V3
V4
V5

V6

- ETI 481.
- ETI 525.

E A

E A

- E A

POWER SUPPLIES

12 voit to ‘40 VDC 100 watt Inverter 
Drill Speed Controller
S.C.R Speed Controller
Stage (etc.i Auto Dimmer 2 K.W
Stage (etcì Auto Dimmer 

4 K.W 8 6 K W
1976 Speed Control

PSI
PS2

PS3
PS4
PS5
PS6
PS7
PS8
PS9

— ETI 132. Experimenters Power Supply 
- HI 581. Dual Power Supply IHigh 

Powered Version)
- HI 712. CB Power Supply
- ETI 
- ETI 
- ETI 
- ETI 
- E A

PS10 -

PS11 -
PS12 -

131. Power Supply
119. 5 Volt Switching Regulator Supply
105.
111.

E A 
E.A.

E.A.

or

Laboratory Power Supply
I C Power Supply 
D C. Voltage Reference 
1976 Power Supply 
Dual 30-2 0-30V (. 6A or 

0-60V (t 3A
Dual Pos and Neg 30V i. 3A 
CB Power Supply 
Dual Regulated Supply

RECEIVERS TRANSMITTERS
R1
R2
R3
R4

495

- ETI 711. Remote Control Transmitter Switch
- ETI 711R. Remote Control Receiver
— ETI 711D. Remote Control Decoder
- ETI 711B, Single Control
- ETI711C. Double Control

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

Deltahet Solid State Mk2 
Communications Receiver 

Fremodyne 4 Complete Kit 
Fremodyne 4 RF Section 
PM 138 Tuner-Receiver 
Mos Fei 52Mhz Converter 
2-6Mhz Converter 
8-19Mhz Converter 
lOOKhz Crystal Calibrator 
I Mhz Crystal Calibrator 
V.H.F Power Match 
Short Wave Converter 

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

COMPUTER & DIGITAL UNITS
C1
C2
C3
C4
C5 
Ct

C7
C8
C9

- ETI 633. Video Synch Board
- ETI 632M. Part I Memory Board V D U.
- ETI 632P.
- ETI 632A.

ETI 632B.
- ETI 632C.

Part I Power Supply V O L 
Part 2 Control Logic V D U 
Pari 2 Control Lotic V D U 
Part 2 Character Generator

VDU
- ETI 632. Mother Board me. P S 
- ETI 632U. (U A RT ) Board 
- ETI 631-2. Keyboard Encoder

CIO - ETI 631. A Sch. Keyboard Encoder 
liess keyboard)

C11 - ETI 670. Hex Display
C12 - EA
C13 - EA

Educ-8 Computer 
Cassette-Tape Interface

MISCELLANEOUS KITS
Ml ETI 604. Accentuated Beat Metronome
M2 - ETI 546. G S R Meter
M3 - ETI 549. Induction Balance

Metal Locatoi
M4 - ETI 547. Telephone Bell Extender
M5 - ETI 602. Mini Organ
M6 - ETI 544. Heart Rate Monitor
M7 - ETI 044. Two Tone Doorbell
M8 - ETI 043. Heads or Tails
M9 - ETI 068. LE D Dice Circuit
MIO - ETI 539. Touch Switch
MI1 - ETI 529. Electronic Poker Machine
M12 - ETI 236. Code Practice Oscillator
M13 - ETI 218. Monophonic Organ
MI4 - ETI 701 Masthead Amplifier
MI5 - E.A. 1 C Volume Compreuor
MI6 - E.A. Geiger Counter
M17 - E.A Electronic Anemometer
MI8 - E.A. 240 Volt Lamp Flasher
M19 - E.A. A C Une Filter
M20 - E.A. Bongo Drums
M21 - E.A. Keyleu Organ
M22 - E.A Auto Drums
M23 - E.A Electronic Roulette Wheel
M24 - E.A. Video Boll Gome
M25 - E A Digital Metronome
M26 - E.A Voice Operated Relay
M29 - E.A. Gas Detector

ALL ELECTRONIC COMPONENTS
The Family Business

118 LONSDALE STREET, MELBOURNE 3000
TELEPHONE

662-3506
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Model trains

These diagrams illustrate various 
segments of the train control system. 
Power supply and mechanical con
struction details have not been 
specified, as these will no doubt vary 
from layout to layout.

pectedly. The resistor was employed to 
limit the pull-down current. No further 
problems have been experienced.

Signal decoding requires only three, 
two input nand gates. The circuit is as 
shown in Fig. 4, which also includes the 
lamp drivers. The lamps were 12V 
grain-of-wheat incandescent bulbs.

The easiest way to operate a solenoid 
point motor is to discharge a large 
capacitor across the coil. The following 
scheme utilises a relay to alternatively 
charge one capacitor while the other 
discharges through the solenoid. Refer 
to Fig. 5 for the circuit diagram.

The 4.7uf capacitor stops the relay 
from shuddering at 50Hz, which it 
otherwise does when operated by rec
tified AC. The diode-resistor combina
tion allows the large capacitors to 
charge to a full 12 volts without ex
cessive loading on the supply.

The remainder of the diodes are pre
sent to combat back emf from the 
various coils.

The throttle (see Fig. 6) is divided into 
three sections: speed, direction and 
power. Speed is controlled by the 
charge on a capacitor which can be in
creased or decreased to simulate 
acceleration and braking. A third con
trol is used as a parking brake; while 
engaged, the locomotive cannot move.

The reversing stage uses one op-amp 
and two opto-couplers. The op-amp 
provides the negative of the speed 
voltage and the opto-couplers select 
either the positive or negative voltage. 
The power stage was mounted on a 
heat sink.

The address decoding circuitry 
shown in Fig. 7 includes the RDS and 
WDS control lines as inputs so that the 
decoded address line is pulsed at the 
right instant. On this model, only three 
peripherals were required, but this sim
ple scheme can be expanded to allow 
for six. The devices all reside in the 
500s. 501 is the detector, 502 the throt
tle, and 503 the signals.

The address decoding was mounted 
on Veroboard. The route select control 
line was connected to the reverse bit of 
the throttle port (I ran out of 74C175's). 
All the logic operated from the com
puter's 5 volt supply. The earth of the 
chassis was attached to the earth of the 
trains' power pack which supplied +12 
and —12 for the electro-mechanics and 
signals.

Further construction details are left
to individual constructors, as they will
no doubt vary fom one layout to
another. ®

BYTE 1 BYTE 2 BYTE 3

NOT USED
0 OFF0

GREEN0 0 YELLOW
RED

SIGNAL 
INDICATION

SIG. 4 SIG. 3 SIG. 2 SIG.-l DETECTOR NUMBER

1 = LOCO NOT PRESENT 
0 = LOCO PRESENT

FIG. 2
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ntinuing Education Series

Part 1 : DC Electronics- 
electrical fundamentals, theory and 

practice—

the fast, easy, low-cost way
to learn electronics!

HEATH

Schlumberger

These three basic programmes provide an excellent overview of 
contemporary electronics—they'll provide you with the fundamentals 
you need to follow your interests wherever they may lead you. The 
programmed learning text is clearly written, with technical material 
fully explained as it is introduced. Built-in quizzes let you test your 
knowledge at each step. The records give you a "personal’' outline of 
text material and additional information, and electronic parts are 
included for use in the experiments. Each course leads logically into 
the next, and when you complete all three, you’ll have a thorough 
knowledge of basic electronics.

2.
3.
4.
5.

Electron Theory 
Voltage 
Resistance 
Ohm's Law 
Magnetism

6.

8.

Electrical 
Measurements 
Network 
Theorems 
Inductance and 
Capacitance

Includes all texts, records, 56 parts for 20 
experiments. Average completion time, 20 
hours.

1.
2.
3.
4.
5.
6.

Part 2: AC Electronics- 
sine waves, inductive and capacitive 
reactance, impedance, phase shift, 

transformers and filters
AC Fundamentals 
AC Measurements 
Capacitive Circuits 
Inductive Circuits 
Transformers 
Tuned Circuits

Pert 3: Semiconductor Devices— 
transistors, zeners, SCR's, FET's, digital and 

linear IC's, LED's, opto-electronics
1.
2.
3.
4.
5.

6.

Fundamentals 
Diodes
Zener Diodes 
Special Diodes 
Bipolar Transistor 
Operation

8.
9.

10.

FET's 
Thyristors 
IC's 
Opto-electronic 
Devices

Programme EE-3101 $65.00
Heathkit Experimenter/Trainer

For the Heathkit DC, AC and Semiconductor 
programs—helps you perform each project 
quickly and easily. And after you finish the 
programs, it's ideal for "breadboarding" your 
own design projects. Has solderless bread
boarding sockets, 2-range variable sine and 
square wave signal source, dual-variable power 
supplies for positive and negative voltages 
(both variable over 1.2 to 16 volts, 120 mA, 
both regulated and short-circuit protected). 
Built-in 1 k and 1 00k linear potentiometers. 
Center tapped power transformer secondary 
provides 30 V rms, 50 Hz for line experiments.
Kit ET-3100 $114.00

NOW AVAILABLE/
ELECTRONIC CIRCUITS
Programme EE 3104- S81.00

Heathkit Digital Design Experimenter/ 
Trainer
Use it to perform all the experiments in the 
Heathkit Digital Techniques Programme, also to 
develop projects, build and test prototypes, 
verify circuit operation, check digital IC's. Has 
solderless breadboard sockets, four binary data 
switches, 2 "no-bounce " switches to pulse 
logic circuits, 3-frequency pulse clock genera
tor, 4 LED’s for visual indication of logic states. 
Three regulated power supplies: +12V, 100 
mA current limited; — 12 V, 100 mA current 
limited; +5V, 500 mA,overload protected. 
Accommodates up to eight, 14 or 16-pin dual
in-line IC's, also 24, 28 and 40-pin DIP'S.
Kit ET-3200 $132.25

Includes all texts, records, 1 6 parts for 8 
experiments. Average completion time, 1 5

Bipolar Characteristics

hours.
Programme EE-3102 $65.00

Includes all texts, records and 27 parts for 11 
experiments. Average completion time, 30
hours.
Programme EE-3103 $65.00

Digital Techniques Program—For the advanced experimenter, technicien, hobbyist or engineer.
Learn digital fundamentals, circuit design, TTL, ECL, CMOS, PMOS, NMOS 
integrated circuits; SSI, MS! and LSI; ROM's, PLA's; microprocessor theory

1.

2.

3.

4.

5.
6.

8.

9.

Introduction: techniques and uses, binary 
numbers, digital codes.
Semiconductor Devices for Digital 
Circuits.
Digital Logic Circuits: AND gates, OR 
gates, NAND / NOR logic, etc.
Digital Integrated Circuits: TTL, ECL, 
CMOS, nMOS, pMOS, how to choose.
Boolean Algebra.
Flip-Flops and Registers: latches, D&JK 
flip-flops, storage registers, applications.
Sequential Logic Circuits: binary, BCD, 
modulo N, up/downcounters, dividers, 
shift registers.
Combinational Logic Circuits: encoders, 
decoders, exclusive OR, comparators, 
multiplexers. ROM's, PLA's.
Digital Design: combinational and 
sequential circuits, procedures.

10. Digital Applications: counters, 
computers, microprocessors.

Update your knowledge of electronics with this 
program in digital fundamentals. Provides a 
solid background with particular emphasis on 
circuit design. Covers the latest integrated 
circuits; ROM sand PLA's; even 
microprocessors. Helps you learn to design 
digital circuits for virtually any application. 
The program assumes a prior knowledge of 
electronics fundamentals, either completion of 
the Heathkit basic electronics programs or 
equivalent knowledge. It can be successfully 
completed by technically-oriented people with a 
math or science background.
The program includes all texts, records and 44 
parts for 24 experiments. Av. completion time: 
40 hours.

Programme EE-3201 $81.00
ORDER BY COUPON NOW OR COME TO OUR SHOWROOM
Please rush me the programme of my choice. My cheque for 
$ is enclosed plus $2.50 for package & post.

Name
Address

P/Code

■ Send tO: W. F. Heathkit Centre.
g 220 Park St., South Melb. 3205. Phone: 699-4999

□ Programme EE-3101 

□ Programme EE-3102 
□ Programme EE-3103 

Kit ET-3100

□ Kit ET-3200

[3 Programme EE-3201

□ Programme EE-3104
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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.

Shorted turns tester fitted to multimeter
This shorted turns tester has been in 

use by me for many years now. I have 
built it into my multimeter and it has 
proved to be very handy for service 
work.

Unlike the shorted turns tester as 
described in Electronics Australia for 
July, 1972, this tester does not require a 
reference coil. My tester will test all 
coils with ferrite cores, as well as open 
coils. Yoke windings, line oscillator 
coils, width coils, etc., may be tested 
satisfactorily.

The amount of meter deflection is 
dependent upon the type and brand of 
coil being tested. On some coils, such 
as line oscillator coils, the meter may 
deflect hard full scale. On the other 
hand, EHT coils may not deflect the 
meter very far. Even the slightest 
amount of meter deflection indicates a 
good coil. However, a coil with shorted 
turns will not give any meter deflection 
at all. With a little experience in its use, 
it becomes quite easy to use.

The circuit can be built on a small

piece of Veroboard, particularly if small 
components are used. The meter may 
be any suitable type with a sensitivity 
up to 1mA, together with the ap
propriate shunting resistor across it, as 
shown dotted on the circuit. The .01 uF 
capacitor is open to experiment and

may be made as high as 0.22uF to give a 
good overall deflection on the meter. I 
tried BC108 transistors at first but these 
appeared not to be satisfactory. The 
BF115s do the job very well.

(By Mr R. W. Schilling, 14 Drayton 
Street, Nanango, Qld 4315.)

A poor man’s paddle for an electronic keyer
If you want to duplicate my simple 

design, here are the necessities: Two 
hand keys, preferably identical to each 
other, some strong cement that will 
hold the keys together, a base to mount 
the keys on (metal, wood, etc.) and a 
little time to assemble the unit.

First remove the knobs from the keys. 
If the bases of the hand keys are rough, 
sand them down lightly so that the glue 
will have more surface area to adhere 
to. Take a small amount of glue and 
spread it on the base of one of the keys. 
Then take the other key and press tne 
two bases together so that the levers 
are facing in the same direction. After 
the glue has set, apply a small amount 
of glue to the material you are using for 
a base. (I used an old metal ashtray 
turned upside down.) Then press the 
keyer assembly to the base and hold 
until the glue has set.

Now all you need is a common 
ground line. Attach a wire from a ter
minal on one key to a terminal on the 
other. The last step is attaching the pad
dle to the keyer. Just hook the ground 
wire from the keyer to the common

wire that goes between the keys. Then 
attach the remaining wires (one for 
each dot and dash contact) to the 
remaining terminals. The way in which 
these are connected will determine 
which side of the paddle will produce

dots, and which dashes. If the bare 
paddles are too small for your fingers, 
glue two poker chips, or some other 
suitable pieces, on the paddle tips.

(By Howard Goldstein, WB2IWX, in 
"QST".)
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¡WyAESU from DICK SMITH
WHEN YOU REALLY CONSIDER THE ALTERNATIVES - THERE ARE NONE!

Fabulous FRG-7 Communications Receiver
See the review in MAY 1978 E.A

EXCLUSIVE TO DICK SMITH! Complete guide tells

only

350
A truly remarkable set — receives all bands from 0.5 to 30MHz 
with outstanding stability. Uses the world-renowned Wadley Loop 
circuit for exceptional performance. When you consider that 
receivers of this calibre have been selling in the $1000 — $2000 
price range (and more) you can really appreciate the bargain that 
the FRG-7 is!

you how to listen to the world with your YAESU FRG-7. 
Written by world short-wave authority, ART CUSHEN, MBE. 
It’s FREE with every FRG-7 from Dick Smith.

♦ Listen to the world: sensitivity better than 0.7uV for 10dB S/N
* Operates from mains power or 12 volt batteries
* Has beat-frequency oscillator for SSB & CW reception
* State-of-the-art circuitry: 2 ICs, 22 transistors and 16 diodes!
* Comes with full instructions.
EASY TERMS AVAILABLE TO APPROVED APPLICANTS

YAESU FRG-7 COMMUNICATIONS RECEIVER - YOU WON'T BUY BETTER UNDER $1000 OR MORE

Why settle for less ?

Cat D 2860 $895.00

EASY TERMS AVAILABLE TO APPROVED APPLICANTS
■ FT301 SOLID STATE SYSTEM

THE INCREDIBLE FT101E.... WORLD'S TOP 
TOP SELLING HF TRANSCEIVER -

The complete 160M-10M HF amateur radio — ¡ust 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 — but call into D. S. 
store and we’ll be happy to anyway!

Why not build your station around the FT-101E?
YD-844
Desk microphone, 
add that touch of 
class! Now reduced 
to only $39.00
Cat. C-1116$39

FL2100B
Time proven highly 
reliable FL2100B 
1.2KW linear amp
lifier now only $540 
Cat. D-2546 $540

YO-100
Monitor-scope with 
in-built 2 tone 
generator — makes 
tuning 8< testing 
so simple
Cat. D-2862 $270

QTR-24
Check the time any
where in the world 
at a glance! Runs for 
a year on a 1,5v 
battery.
Cat. X-1054 $33

FT-901D - THE ULTIMATE HF TRANSCEIVER.
You’ve seen the ads, but why pay over $1500 for every 
option, some of which you may never use?

■ FP-301
■ Matching P/S for FT-301.

FT-901D Cat D 2854 . 
PLUS

$1275 FT-901D Cat D 2854 . 
PLU$

FT301
All solid 
state 160M- 
10M 200W 
HF transceiver 
just add 12V 
and antenna!
Cat. D-2870 
$995

YO-301
Monitor scope for FT-301

■ 13.5v @ 25 A. Makes an ideal Can be used as a general 
| bench P/S too! purpose CRO too!

$1275 | Cat. D-2872 $170 Cat. D-2882 $355

DC-DC Converter Cat D-2856 . . . $75 DC-DC Converter Cat D-2856 . . $75
ONLY $ 1350 I PLU$

Memory Unit Cat D-2858 . . . $149.50
ONLY $ 1499.50 I

■CALLING ALL NOVICES
Why Pay more ?

BASIC UNIT 
Cat. 0-2854

$1275
EASY TERMS AVAILABLE TO APPROVED APPLICANTS

! Yaesu FT301S §7in00 g Cat 0-2880 */ IU

Incredible all 
solid-state 20W 
PEP HF rig. 
Highly effective 
rejection tuning 
to virtually 
eliminate adj. 
channel interfer
ence. Full SSB/ 
CW/AM/FSK. 
Ideal mobile or 
base station

DON'T GET CAUGHT ! Some firms are advertising equipment at prices that are 2-3 months out of date, and you might get 
a shock when you find out how much you will actually have to pay. Avoid the hassle. Dick has Yaesu equipment in stock 

NOW at these low, low prices! YOU CAN BE ON THE AIR TONIGHT !



WIN A TRIP FOR TWO TO TOKYO
YES! Every purchaser of fabulous YAESU equipment receives an entry form in the xhv
Dick Smith — Yaesu 'Win a trip for two to Tokyo' competition. ^8^
Buy Yaesu, use your head and you could be jetting your way 
to Tokyo . . . _______

anNrns totalvalue 
$3000AUSTRALIA’S AIRLINE TO THE WORLD.

You'll stay at a luxury Tokyo hotel, and visit the amateur's 
paradise — Akihabara You'll be taken on a guided tour of 
the incredible Yaesu-Musen factory — the home of Yaesu. 
It's the amateur's dream of a lifetime — and it could come 
true for YOU!

Full details including conditions of entry are available at 
your nearest Dick Smith store or participating dealer. 
Contest closes July — so to be eligible call in now and 
find out how YOU could win this incredible trip.

Now, more than ever, it pays to buy Yaesu from Dick!
SEE THE 
REVIEW 
IN JUNE 
E.A.

FT 7 INCREDIBLE NEW HF SOLID 
STATE TRANSCEIVER 80M-10M.
Ideal novice or mobile rig!
Cat D 2866 now only $515 I

Operate the FT-7 from the mains with 
our fully approved power supply.
Cat M-9545 ................................... $39.50

Dick has an enormous range of 
accessories for amateur use - and 
the list is growing daily!
Call in and discuss your 
requirements today.

FL 110 20W-200W LINEAR 
AMPLIFIER suits the FT-7 and 
FT-301 S — no tuning required!
Cat D-2884 ................................ $210

EASY TERMS AVAILABLE TO APPROVED APPLICANTS

FT 227R FULLY SYNTHESIZED 2M 
FM TRANSCEIVER - Best value 
around by far! See review March E.A.
Cat D-2890 ...................................... $335

YC-500S FABULOUS HIGH QUALITY 
500 MHz FREQUENCY COUNTER -
As reviewed in April EA! — 240V or 
12V operation.
Cat D-2892 ......................................$380

XXXX SPECIALAPOLLO LINEAR
was *29950 Cat. D-2544

now 4QQ50
। * Full 200W SSB *40—1OM IOO
■ * In-built RF pre-amp
| * Only 3Wdrive
| *RF actuated — no messy control wires!
■ Originally $229.50 Save $100 !
■ NOW REDUCED TO ONLY $199.50
■ Don't miss out — Stock strictly limited.

AVAILABLE SHORTLY I
FRG-7000 Digital readout communic
ations receiver. 250 KHz—30MHz 
coverage. Check at a store for details!
Cat D-2848 ......................................... $695

SHOPS OPEN 9AM tn 5 30PM 
Saturday 9AM 12 nomu

BRISBANE 1 2 Hum parhpiDICK SMITH ELECTRONICS
SYDNEY 125 Y°'k S"eet. 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

MAIL ORDERS P.O Box 747, Crows Nest, N S W

MCi 399 Lonsdale Street. MELBOURNE Ph 67 9834mCLDVUKRC 656 Bf Road R|CHM0ND Ph 42 1614
BRISBANE 166 Logan Road, BURANDA Ph 391 6233

ADELAIDE 203 Wright Street. ADELAIDE Ph 212 1962 

2065 Post and pack extra. Dealers across Australia.

Broadway • Bondi Junction • Chatswood 
Liverpool • Miranda Fan • Mt Druitt • 
Parramatta • Roselands • Warrmgah Mall

¡WOULD YOU BUY A TV SET 
■WITHOUT A WARRANTY?
■Of course not! Then why would you buy your 
■ FT-101 E etc. without a warranty? To save a few 

^dollars? Remember, one service call could wipe 

■out any such "saving''



Microcomputer 
News & Products

32k & 64k ROMs
Intel Corporation has announced its 

release of 32k and 64k bit mask 
programmed ROMs, with a matching 
pin-compatible 32k bit EPROM coming 
shortly. The devices form part of a new 
range of edge-enabled, nigh density, 
single 5V supply ROMs specifically 
designed to meet the needs of 
microcomputer program storage.

The mask-programmed devices have 
type numbers 2332 and 2364 respective
ly, and are organised as 4096 x 8 and 
8192 x 8 to provide optimum matching 

for byte-organised systems. They 
provide 300 ns maximum access time 
and are directly TTL compatible on all 
inputs and outputs.

They also feature a separate output 
enabling function to eliminate bus con
tention problems.

Pin compatible with the 2332 will be 
the new 32k bit EPROM, the 2732, again 
organised as 8192 x 8 bits.

Edge enabling is used to provide 
faster access time and lower power

PROGRAM 2708 EPROMS 
YOURSELF FOR $167.10^0
• 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, +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

consumption than fully static opera
tion. Typical currents from the single 5V 
supply are 20mA when active and 9mA 
during standby.

Further information on the new 
devices is available from AJF Systems & 
Components, 29 Devlin Street, Ryde, 
NSW.

Analog interface
Analog Devices, Inc. has produced a 
new analog output interface subsystem 
specifically designed to form part of a 
microcomputer using the Intel SBC-80 
board. Called the RTI-1201, the sub
system provides four 12-bit digital-to- 
analog output channels with either 
voltage or current output, and four 
digital output channels with 300mA, 
30V drive capability.

Each of the digital-to-analog conver
sion channels may be used as either a 
12-bit channel requiring two bytes of

input data, or as an 8-bit channel re
quiring a single byte. Each channel has 
its own latch registers, while there is a 
separate parallel RAM to allow the 
processor to "read back" the data 
currently in the DAC registers.

Analog Devices will shortly be 
marketing similar units for Texas 
Instruments and Motorola systems.

Further information is available from 
the Australian agents, who are 
Parameters Pty Ltd, 68 Alexander St, 
Crows Nest, NSW 2065.

Octal CMOS latches
National Semiconductor has 

developed CMOS versions of the 20- 
pin octal microprocessor interfacing 
devices now becoming industry stan
dard. The CMOS devices incorporate a 
new feature: the ability to drive highly 
capacitive loads, and to drive a standard 
TTL load.

The MM74C373 is an 8-bit latch, 
while the MM74C374 is an 8-bit positive 
edge-triggered latch.

Both devices will operate from supp
ly voltages between 3 and 15 volts, and 
have a low Tristate off current of about 
5 nanoamps. Typical output source 
current capability is 20mA.

The improveo output capability is 
due to tne use of an NPN emitter 
follower in the output stage, along with 
a P-Channel FET.

DSE also has OP-80A
Dick Smith Electronics has advised 

that they also have stocks of the Oliver 
OP-80A photoelectric reader kit for 
punched paper tape, as reviewed in our 
May issue. From DSE the cost of the kit 
is $95, including sales tax.

Computer clubs
Currently we know of six organised 

computer hobby clubs or groups, as 
listed below. Details of other clubs will 
be published if we are advised of their 
formation or existence.

CANBERRA. The Microprocessor 
Special Interest Group (MICSIG), which 
although affiliated with the Canberra 
branch of the Australian Computer 
Society also welcomes non-ACS 
members, both hobbyist and 
professional. Meetings are held at 
7.30pm on the second Tuesday of the 
month in Building 9 at the Canberra 
College of Advanced Education. 
Further information from the 
Convenor, Peter Harris, PO Box 118, 
Mawson, ATC 2607.
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SYDNEY: The Microcomputer 
Enthusiasts Group (MEGs). Meetings 
are held at 8pm on the first and third 
Monday of each month at the WIA cen
tre, 14 Atcheson Street, Crows Nest. 
Mail address P.O Box 3, St Leonards 
2065.

MELBOURNE: The Microcomputer 
Club of Melbourne (MICOM). 
Meetings are held at 2pm on the third 
Saturday of each month at the Model 
Railways Hall, Glen Iris (opposite 
railway station). Contact is Roger 
Edgecome on (03) 836 1077 (bus hours).

HOBART: The Tasmanian Amateur 
Computer Society (TACS). Meetings 
are held at 7.30pm on the first and third 
Tuesdays of the month in the Com
puter Studies area of the Rosny 
Matriculation College, Hobart. Further 
details from the secretary, Clive Myers, 
on Hobart 65 2252.

NEWCASTLE: Newcastle Microcom
puter Club. Meetings are held at 7pm 
on the second and fourth Mondays of 
the month in room G03 of the 
Engineering building at the University 
of Newcastle, Shortland. Further infor
mation from Brian Hill, 5 Kalinda Street, 
Blacksmiths, NSW 2281, or telephone 
71 1088.

NEW ENGLAND: The New England 
Computer Club. Membership is by no 
means limited to students, and en
quiries are invited. Enquiries C/- The 
Union, University of New England, Ar- 
midale, NSW 2351.

(TliCRDCDniPUTER

GETTING tNTO

INWUCESSUS GETTING INTO

MICROPROCESSORS
This book will help you find out what the revolu
tion is all about. ..
Available from newsagents, electronic suppliers and also "Electronics 
Australia", 57 Regent St, Sydney. PRICE $4.50 OR by mail order from 
“Electronics Australia", PO Box 163, Beaconsfield 2014. PRICE $5.10.

VOICE RECOGNITION
Talk to your computer (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.

MICRO COMPUTER 
_______SECTION_______  

PITT STREET MICRO 
COMPUTER SHOP, 

375 Pitt Street, 
Sydney

Tuesday, 12-6 pm 
Wednesday, 12-6 pm 
Thursday, 12-8 pm 

Phone: 235 7229 OR 560 6677
PO BOX 105, 

MARRICKVILLE 2204

BYTE SHOP
Melbourne: 17 Arawatta St., Carnegie 3163. Phone: (03) 569 7867, 568 0642 

Canberra: Cnr. Colbee Crt. & Townshend St., Phillip, 2606. Phone (062) 82-2523

SYSTEMS Z80, 8080, 6800 and 6502 based.

MEMORY RAM — 8, 16 & 32K
ROM — 4, 8, 16 & 32 utilizing 2708 or 2716.

INPUT/ 
OUTPUT

5” mini floppy, 8” Persei dual floppy, 8” IBM 
compatible floppy; cassette; VDUs; Keyboards; 
paper tape readers: printers; monitor.

SPECIAL
PURPOSE

Prototyping boards; digital to analog converters, 
data acquisition, PROM programmer, speech 
recognition, speech synthesizer, music 
synthesizer, interfaces built to your requirement.

HARDWARE Transformers (suited to S100 bus supply), bridge 
rectifiers, low profile IC sockets, special 
components, S100 sockets and guides.

SOFTWARE BASIC and FORTRAN IV, Macro Assembler, 
Assembler/Disassembler, Disc operating 
systems. Word processors, Inventory, Data Base 
Management.

KILOBAUD 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
v J
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Available in kit form, we review the ...

Heath H8 home 
computer system
The Heath H8 Digital computer system has now been released in 
Australia. Based on the 8080A CPU central processing unit, it has 
provision for 64k of memory. A companion video terminal is also 
available, along with an audio cassette recorder, the complete 
system forming a self-contained home computer station.

by DAVID EDWARDS

Comprehensive software routines 
are available for the H8 system, in
cluding a BASIC interpreter, a console 
debugger (BUG-8), a text editor (TED- 
8), and an assembly language (HASL-8). 
We will leave the discussion of these till 
later in the article, and concentrate first 
on the system hardware.

The H8 computer unit measures 406 x 
445 x 165mm, and weights 9.5kg. As will 
be apparent from the photographs, it 
has a sloping front and is fitted with an 
eight digit LED display and a 16-key 
keyboard. Four status LEDs are includ
ed on the left-hand side of the display. 
The power switch is fitted to the rear 
panel, however, and is rather in
convenient to operate as a result.

Internally, there is a mother board, a 
front panel board, and provision for 
seven memory or I/O boards, plus one 
bus expansion board. The unit supplied 
for review was fitted with three 8k RAM 
boards and one serial I/O board, as 
well as the CPU and PAM-8 monitor 
board.

The unit is normally supplied with 
only 4k of RAM, and without the serial 
I/O board. Normally, it comes in full kit 
form, and is assembled by the user.

The panel monitor, PAM-8, resides in 
a 1k ROM, and has the following 
features:
• Memory contents display and altera
tion;
• Register contents display and altera

tion;
• Program execution control (both 
breakpoint and single instruction 
operation);
• Self-contained bootstraps for 
program loading and dumping;
• Port input and output routines.

Instruction codes are entered via the 
keyboard and displayed via the displays 
in octal notation, with 16 bit numbers 
being treated in offset octal notation 
(i.e. 11111111 11111111 is coded as 377 
377 and not 177777). Codes are entered 
as three consecutive octal digits, 
without the use of any terminating key:

As a result, all leading zeros must be 
entered. A cancel key is provided to 
enable erroneous keystrokes to be re-

The mother board is at the bottom of the case, and 
is fitted with PCB sockets.

Internally, the VDU is dominated by the cathode ray tube and the 
keyboard assembly.
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entered, an audible indication being 
provided for each keystroke. The 
decimal points of the displays are used 
to indicate the display mode (memory 
address, memory alter, register display 
and alter).

The load and dump routines are in
tended for use with an audio cassette 
recorder, or with a paper tape punch 
and reader. Programs can be loaded 
and dumped with a single keystroke. A 
tape transport control facility is provid
ed, along with error checking routines.

The cassette recorder provided is a 
self-contained 110V unit, which is 
powered from a convenience socket on 
the rear of the computer chassis. Three 
cables are provided to interconnect it 
with the H8 unit.

The H8 can be used as a stand-alone 
computer, with data and programs 
entered via the keyboard, and results 
and outputs displayed on the LED dis
plays. It uses the 8080A CPU chip, and 
can therefore be used with a large 
range of 8080 compatible software. The 
reference manual supplied with the 
system includes a listing of the instruc
tion set, as well as a section on basic 
computer fundamentals.

The companion H9 Video Terminal 
has 305mm (dia.) cathode-ray tube, a 67 
key ASCII keyboard, and can com
municate through a standard 20mA, EIA 
or TTL serial interface, or through a 
parallel I/O interface. Overall dimen
sions are 397 x 527 x 318mm, and the 
weight is 14.5kg.

The baud rate is user selectable to 
one of the following values: 110, 300, 
600,1200, 2400, 4800 or 9600. Characters 
are displayed using a 5 x 7 dot matrix, 
allowable characters being upper case 
alphabetic, numerals and punctuation.

A total of 960 characters can be dis
played, the normal mode being 12 lines 
of 80 characters. A plot mode is also 
available, which has 48 lines of 20 
characters. Other features include 
automatic scrolling, cursor controls, 
erase to end of page, short form (four 
12 line columns of 20 characters), 
automatic line carry-over, built in audi
ble bell, transmit page.

The operation manual supplied with 

the unit contains full details of the 
various options and controls, including 
detailed instructions for any alterations 
that may be required.

Four software routines are supplied 
with the H8 system. The first of these is 
the BUG-8 Console Debugger, which is 
designed to allow machine language 
programs to be entered and debugged 
from the video terminal unit.

BUG-8 contains facilities to perform 
the following major functions:
• Display and alter the contents of a 
selected memory location;
• Display and alter the contents of any 
8080 register;
• Insert and execute breakpoints;
• Execute programs;
• Execute programs one step at a 
time;
• Load and dump programs to and 
from tape storage.

Memory locations and memory and 
register contents can be displayed as 
either bytes or words, and in octal, 
decimal or ASCII format. No provision 
is made for hexadecimal format.

A text editing program called TED-8 
is provided, and is intended mainly for 
producing a source code for processing 
by the assembler program. However, it 
can also be used to produce error-free 
text, such as would be required for 
reports, letters and manuscripts.

The next software package provided 
is the Heath Assembly Language, HASL- 
8. This program assembles a source 
program composed, using the com
panion editor program, into a binary 
program (the object code) for use by 
the CPU and a symbolic listing for use 
by the programmer.

Two passes are required through the 
assembler, the symbolic listing being 
produced on the second pass, along 
with a list of any errors present. As well 
as recognising the standard 8080 op
codes, the assembler also recognises a 
number of pseudo opcodes, which are 
used to direct the operation of the 
assembler and to generate constants in 
the object code.

The final software package, and 
perhaps the most interesting, is the 
conversational programming language, 

The complete home computer station 
is shown above, including the data 
storage system (the cassette recorder).

BASIC. Two versions of this are 
available, Benton Harbour BASIC and 
Extended Benton Harbour BASIC.

Extended BASIC provides for string 
manipulation, as well as more advanced 
functions, but is otherwise similar to 
the unextended BASIC. Standard com
mands provided include CLEAR, FOR 
and NEXT, GOSUB and RETURN, IF 
THEN, IF GOTO, GOTO, LET, LIST, ON 
GOSUB, ON GOTO, PRINT, READ, 
DATA, REM, STEP, INPUT and STOP.

A process called command comple
tion is used with these commands. 
Once sufficient letters of a command 
have been typed so that the command 
is defined uniquely, the program takes 
over and fills in the remaining letters. 
This saves the programmer time, but 
does not save program storage space.

The more normal system is to just to 
allow commands to be abbreviated, 
thus reducing program length. Integer 
and floating point numbers can oe 
handled, with a range from 10 38 to 
10 37. The resolution is 6.9 digits.

Variables are named by a single 
letter, or a single letter followed by a 
single number. Subscripted variables 
are allowed, as well as string variables.

Two commands, LOAD and DUMP, 
are provided for loading and dumping 
programs via cassettes or paper tapes. 
Programs can be given names, and the 
load routine will test each program on 
the tape till a match with the specified 
name is found, and then automatically 
load it. A VERIFY command is also 
provided, to enable tapes to be check
ed.

The documentation supplied with 
the units is quite comprehensive, but 
presumes a deal of knowledge on the 
part of the user. A newcomer would 
find it quite difficult to know just what 
the various software programs are used 
for, and would probably also have dif
ficulty in actually using some of it.

Further details regarding price and 
availability are available from the War
burton Franki agent in your capital city.
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Practice 
makes perfect

National Semiconductor’s two extra years 
in the BI-FET business lets us make better 
BI-FETs, and cheaper, too. Here’s a for-example:

NATIONAL 
LF351N

T.l. 
TL081

RCA 
CA3140

VOS(+25°C) 10 mV max 15 mV max 15 mV max
Ibias 200 pA max 400 pA max 50 p A max
Bandwidth 5 MHz 3 MHz 4.5 MHz
Slew Rate 13 V/us 7 V/us . 9 V/us
Noise (f=l KHz) 22 nV/vTTz 50nWlE 40 nV/kHz

Vos (drift) 8 uV/°C 10 uV/°C 50 uV/°C
Handling/

Ruggedness Good Good Poor
Price (100 & up) $.50 $.52 $.69

The BI-FET Company 
National Semiconductor.
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Keep those cards 
& letters coming!

For some, it would be enough 
to establish industry standards. 
Like our LM 317.

Or to build an unusually large 
assortment of “building block” parts.

But, you see, we keep getting 
telephone calls. And notes on the 
back of old napkins and such.

“Hey,” they’ll say, “why don’t 
you make a linear huffle muffle? 
Boy, could I use that!”

So we did.

Introducing 
3-Terminal Negative 

Adjustable Regulators.
Per request. The LM 337. 

Output voltage adjustable from 
—1.2 to—37V. 1.5A output guaran
teed. Excellent thermal regulation 
— 0.002%/W. 100% bum-in, for 
improved reliability; 100% tested 
for short circuits and thermal 
shutdown.

Introducing 
3-Amp Positive 

Adjustable Regulators.
Per request. The LM 350. 

Guaranteed 3A output current. 
A 1.2V to 33V output range. Line 
regulation typically 0.005%/V. 
Load regulation typically 0.1%. 
And, most critically, 100% electrical 
bum-in in thermal limit!

Introducing 
2.5V Reference Diodes.

Per request. The LM 336. 
Guaranteed low temperature co
efficient. ±1% initial tolerance 
available. And low prices to boot.

Introducing 
3-Terminal Adjustable

Current Sources.
Per request. The LM 334. 

10,000:1 range in operating current. 
From IV to 40V. Accuracy not 
affected by long wire runs. Also, 
requires only two wires.

Oh, you’re welcome.

NS Electronics, Cnr Stud Rd & 
Mountain Hwy., Bayswater, Vic. 3153.

Please send the following data sheets:
__LM317. __ LM337. __ LM350.
__LM336. __ LM334. __ LF351.
__LF355. __ LF3 56. __ LF357.

□ Hey, why don’t you make a

|Boy, could I use that!

Name_______________________Title_______ ._________

Company_____ ,_____ J_____________________________

I Address______________________________

City State P.C

Telephone________________________________ ________.

21 National Semiconductor
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Using Mini Scamp 
to find intermittents
Having built our Mini Scamp microcomputer and become familiar 
with its operation, this contributor decided to use it to help find in
termittent faults in electronic equipment. In this article he describes 
the simple hardware interfacing used, and also gives the program 
he developed.

by JOHN
I have developed a simple way of us

ing the Mini Scamp microcomputer to 
help track down intermittent faults in 
electronic circuits. Mini Scamp is used 
to monitor the voltages at two points in 
the circuit, and give an indication of 
any change. It also records the values 
before and after the change.

I initially developed this idea while 
trying to repair an early model 
Playmaster Twin 25 amplifier, which I 
had built for a friend and which would 
fail every few days at odd times. By 
leaving the Mini Scamp unit connected 
to two points in the amplifier overnight 
I was able to trace the problem to one 
of the driver transistors (BC639) which 
was running fairly hot. I have subse
quently used the unit to trace several 
other intermittent faults (I work as an 
Electronics Technician) and have found 
it saves a lot of time as it can be left un
attended until the fault shows up.

As you can see from the block 
diagram, the external interfacing cir
cuitry turns Mini Scamp into a simple 
analog-to-digital converter system with 
input multiplexing. The analog-to- 
digital conversion is performed by 
comparing the selected input voltage 
with the output of an integrator fed 
with a fixed input voltage, and initially 
reset before conversion begins. While

(-5V)

Shown above is the block diagram of the author's intermit
tent detection system using Mini Scamp. At right are the 
control relay driver cricuits.

BARRY*
the integrator output ramp is lower 
than the unknown input, Mini Scamp is 
used to develop a count. Then when 
the ramp equals the input voltage, the 
LM307 comparator signals this to Mini 
Scamp by taking the SC/MP sense-A in
put high. The count is then stopped, 
with a value which is proportional to 
the input voltage.

The count rate is selected so that a 2- 
volt input range corresponds to 200 
counts. However the input signal is 
offset by +1 volt, so that signals of 
either input polarity can be handled. 
Thus counts from 0 to 100 correspond 
to inputs from —1 to 0V, while those 
from 100 to 200 correspond to inputs 
from 0 to + 1V.

After a count is performed, 100 
counts are subtracted from the result 
and if the resultant number is positive 
then this is taken to be a positive 
voltage and this number is treated as 
the reading (thus positive inputs result 
in bit 8 being zero). If after subtracting 
100 counts the result is negative (bit 8 is 
1) then it is a negative result (in 2's com
plement form). This result is converted 
by subtracting 1 count and then com
plementing the count giving a result 
which corresponds to the displacement 
below zero. The sign bit (bit 8) is sei to 
indicate a negative result.

The three flag outputs from the 
SC/MP processor chip are used to zero 
the integrator before a count and to 
select the input to be read. I used reed 
relays to perform this switching as they 
were on hand, but it would possibly be 
easier to use CMOS switches. Also the 
number of input channels could be in
creased by decoding the flag inputs, 
but I found two inputs quite useful for 
fault finding.

Ordinary variable resistors were used 
to scale the inputs to suitable values 
and these were calibrated using a mul
timeter when the unit was set up. I used 
+ 30 volt scales, as these are fairly com
mon maximum values with solid-state 
equipment.

When the program is run the unit 
reads channel 1 and displays it on the 
LEDs and then halts. If this result is un
suitable the reset button allow s a repeat 
reading. If the reading is suitable the 
deposit button is pressed and the unit 
repeats the process with channel 2; 
These two readings are stored for later 
comparison in the stack.

When the deposit button is pressed 
after the channel 2 reading the unit 
then reads both channels again and 
“exclusive ORs" the results with the 
original readings.

I discarded the three least significant 
digits (bits) from these results, to allow 
slight variations due to supply voltage 
changes etc. The amount of variation 
detected may be altered by varying the 
bits discarded.

If the readings are the same, the 
process is repeated continously. When 
a variation is detected, the program 
stops and the deposit light comes on as 
an indicator. The readings may then be 
examined by directly examining the

*82 Liverpool Street, Liverpool NSW.
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SET SIGN BIT (NEGATIVE RESULT)

0000 06
08

DIOP 
LM

0054 D4 F8
0056 98 DB

ANI 
JZ0001 C4

0003 35 XF^AH P1 □□58 C1 01 ft LD P1+1
0004 C4 □0 LDI
0006 31 XPAL P1 (SUBROUTINE TO TAKE A READING)
□007 C4 □□ LDI
0009 36 XPAH P2 □□B0 □8 NOP
000A C4 F0 LDI 00B1 C4 00 LDI
0000 32 XPAL P2 00B3 CA 00 ST P2
□00D C4 □□ LDI □0B5 06 CSA
000F 37 XPAH P3 □□B6 D4 FE ANI
0010 C4 80 LDI □□B8 07 CAS
0012 33 XPAL P3 0089 6F FF DLY
□013 □6 CSA □□BB □6 CSA
□014 D4 FD ANI ODBC DC 01 ORI
0016 DC 04 ORI OOBE 07 CAS
0016 07 CAS ODBF C4 OC »1 LDI
0019 3F XPPC P3 00C1 8F 00 DLY
001A CA 01 ' -ST P2+1 0DC3 □6 CSA
□01C C9 □2 ST P1+2 0DC4 D4 10 ANI
001E C1 01 LD P1+1 □0C6 9C □4 JNZ
□□20 06 CSA □0CB AA □0 ILD P2
□021 D4 FB ANI □□CA 90 F3 JMP
0023 DC 02 ORI □□CC 06 *2 CSA
0025 07 CAS □□CD DC 80 ORI
0026 C4 SO LDI □□CF 07 CAS
□026 33 XPAL P3 □□DD C2 00 LD P2
□□29 3F XPPC P3 00D2 FC 64 CAI
□□2A CA 03 ST P2+3 □0D4 CA □0 ST P2
002C C9 □2 ST P1+2 □0D6 D4 80 ANI
002E C1 □ 1 LD P1+1 00D8 9C □3 JNZ
□030 06 $1 CSA □ODA C2 □0 LD P2
0031 D4 FD ANI OODC 3F XPPC P3
0033 DC 04 ORI OODD C2 00 »3 LD P2
0035 07 CAS OODF F4 FF ADD
0036 C4 BO LDI 0ÜE1 CA 00 ST P2
0038 33 XPAL P3 00E3 □6 CSA
0039 3F XPPC P3 00E4 D4 7F ANI
003A CA □2 ST P2+2 □□E6 □7 CAS
003C 06 CSA 00E7 C4 □0 LDI
0D3D D4 FB ANI 00E9 FA □0 CAD
003F DC 02 ORI OOEB DC 80 OR
0041 07 CAS □OED 3F XPPC P3
0042 C4 B0 LDI
0044 33 XPAL P3
□045 3F XPPC P3
0046 CA 04 ST P2+4
0048 C2 02 LD P2+2
□04A E2 01 XOR 02+1
0040 D4 F8 ANI
004E 9C □8 □NZ
□050 C2 □4 LD P2+4
0052 E2 03 XOR P2+3

The flow charts for the author's program are shown 
at upper left, with the "take a reading" subroutine 
shown separated from the rest of the program for 
clarity. The full listing is shown above, with the sub
routine again separated for clarity.

contents of the appropriate memory 
locations:
00F1 for the initial channel 1 reading 
00F2 for the final channel 1 reading 
00F3 for the initial channel 2 reading 
00F4 for the final channel 2 reading

The output readings are of course in 
binary and must be converted to 
decimal and suitably scaled. I am at pre
sent working on a decimal readout us
ing seven segment displays as I have 
also found the unit can be used simply 
as a digital voltmeter by inserting a loop 
in the program after the initial reading.

The interfacing circuitry was bullion 
a piece of Vero-board and plugs ipto 
the back of the Mini Scamp via a 25 way 
cannon connector. A —5 volt rail was 
obtained from the —12V available in 
Mini Scamp using a LM320T fixed 
regulator.
Editor's Note: It may be desirable to 
add a bell, buzzer or other audible 
alarm to Mini Scamp for this applica
tion, so that it can attract one's atten
tion more effectively. This could be 
done via a relay and driver connected 
to the collector of the DRQ control 
transistor. ©

The circuit for the simple analog-to-digital converter system added to Mini Scamp, 
and controlled by it via the relays RL1, 2 and 3.
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LOGIC ANALYZER

PARATRONICS INC

Features

PARATRONICS, INC

MODEL 100A
LOGIC ANALYZER
□ LOW COST; USE WITH VIRTUALLY ANY SCOPE OR XY DISPLAY
□ 128 BIT TRUTH TABLE (8 BITS WIDE BY 16 WORDS DEEP)
□ "POSITIVE TIME" AND "NEGATIVE TIME" DISPLAY MODES
□ STATIC OR DYNAMIC DISPLAY OF TRUTH TABLES
□ HEXADECIMAL AND OCTAL DISPLAY FORMATS
□ FULL COMPATIBILITY WITH POPULAR LOGIC FAMILIES

The Model 100A Logic Analyzer 
converts an ordinary oscilloscope into 
one of the most useful digital testing, 
analysis, and development tools avail
able. It is ideal for applications 
requiring an in-depth exploration of 
hardware and software performance. 
Use it to trace computer program flow, 
examine the contents of ROMs and 
other memories, check counter and 
register operations, and monitor I/O 
sequences. An input data rate in excess 
of 8 Megabytes/second assures com
patibility with most microprocessors 
and general purpose digital systems.

The Model 100A provides data 
domain analysis features not possible 
using an oscilloscope alone. It will 
capture data before or after a trigger 
word, and display the associated truth 
tables sta'.-ally or dynamically in your 
choice of hexadecimal or octal formats.

The low cost of the Model 100A 
permits engineering companies, educa
tional institutions, and hobbyists to 
take advantage of data domain analysis 
to support a variety of advanced 
development, training, and trouble
shooting applications.

The Model 100A is easy to operate 
and will interface directly with most 
common logic families including TTL, 
Schottky, CMOS, MOS, and DTL. 
Connection to the system-under-test is 
accomplished using a color-coded flat 
ribbon cable terminated in gold-plated 
"universal" pin connectors.

A 10O-page owner's manual provides 
extensive information on theory of 
operation as well as educational, pro
duction testing, field service, and gen
eral digital applications. The analysis 
procedures for seven popular micro
processors are also included.

KENELEC (AUST.) PTY. LTD.,
142 HIGHBURY ROAD, BURWOOD, VICTORIA 3125. (03) 288 7100

N.S.W. (02) 439 3954. S.A. (08) 223 2420. QLD. (07) 358 3549
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New type of test instrument comes as a kit:

Logic analyser 
shows truth table
A new breed of test instrument is emerging to cope with the com
plexities of modern digital systems: the logic analyser. Many of 
these are themselves quite complex and expensive, but the 
Paratronics Model 100A should be within the reach of most 
organisations developing or servicing digital systems. It comes as 
an assemble-it-yourself kit, and uses a standard oscilloscope for 
the display.

by JAMIESON ROWE
Not very long ago, the best way to 

examine the operation of almost any 
electronic circuit was to use an os
cilloscope. This still applies in many cir
cuits, but in a growing number of cir
cuits using microprocessors and other 
complex digital sub-systems, the os
cilloscope by itself is not very helpful.

There can be a variety of reasons for 
this. Often it is because we are in
terested not so much in waveforms, but 
in bit patterns. Not only that, but we 
may need to hunt for a particular bit 
pattern, and then look at the patterns 
which occur a certain number of clock 
pulses either after or before that key 
pattern, in order to analyse the se
quence of events.

You really need to be able to store

the bit patterns examined, too, because 
very often the sequence of patterns is 
not repeated. And since the patterns 
may be anything from 4 to 32 bits wide, 
you can need quite a lot of indepen
dent channels.

Although some of these re
quirements can be provided by expen
sive storage oscilloscopes with many Y- 
input channels and an elaborate 
delayed sweep system, even these 
don't allow triggering on specific 
patterns or examination of events 
BEFORE the trigger. The usual non
storage 'scope is even less helpful.

To remedy these problems, a new 
breed of test instrument is currently be
ing evolved: the logic analyser.

Actually there are a number of

different types of logic analyser, but 
they tend to have some common 
features. One is that they generally 
have rather more input channels than a 
typical 'scope: from 8 to 24, or even 32. 
They also provide a facility for trigger
ing from a specified bit pattern, and 
storing a number of patterns either 
before or after that key pattern.

Some analysers display the stored in
formation as a series of waveforms 
(either real or synthesised), rather like a 
'scope with a very large number of 
channels. These are generally known as 
time-domain analysers.

Others display tne information in the 
form of a truth table, showing only the 
binary values of the bits in each pattern. 
These are generally known as data- 
domain analysers.

Some of the more elaborate analysers 
offer a choice of either type of display, 
on an inbuilt cathode ray tube or LED 
matrix. An instrument of this type can 
cost many thousands of dollars, far 
beyond the reach of many people in
volved in the development or service of 
digital equipment.

In terms of cost, the Paratronics 
Model 100A logic analyser is well down 
the scale. This is particularly so if you 
buy it in kit form, when it costs only 
$229 plus tax. Despite this, it provides 
most of the basic facilities needed for 
testing the operation of digital systems, 
including those based on 
microprocessors.

As you can see from the 
photographs, the 100A is a compact in
strument designed to use a standard 
'scope for display. The 'scope must be 
able to provide X-Y display, as the 100A 
is basically a data domain analyser. It 
should also have provision for intensity 
or "Z-axis" modulation, to enable the 
100A to intensify the trigger word and 
improve display contrast.

In itself the 100A is an 8-channel 
analyser, although an expander unit is 
available to convert it into a 25-channel 
unit. This will be decribed in a follow
ing article.

In operation the eight data inputs of

Our sample of the Paratronics model 
100A logic analyser, assembled from a 
kit. It worked from switch-on.
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INTRODUCING MULTI-P 2650
The easily affordable expandable multi-purpose home computer. 
Based on the new 2650 Mini Computer described in E.A. May, 
1978, the MULTI-P 2650 is the first Australian designed home 
computer available ASSEMBLED AND TESTED ready for use. All 
you have to do is connect a T.V. set and any low cost cassette 
recorder and the system is ready for use. Using the resident 
"PIPBUG" minitor you can enter your own programs in machine 
language or better still, you can select programmed tapes from the 
large 2650 program library and load programs of your choice. The 
MULTI-P is supplied with the invaluable 2650 programming 
course and a test cassette which contains sample computer games 
for you to play.
Technically speaking the MULTI-P 2650 is manufactured and 
serviced locally by Applied Technology Pty. Ltd and is based on 
the popular Signetics 2650 microprocessor. The main CPU board 
is as described in E.A. May, 1978 and utilises the latest 4K RAM 
chips. The basic version of MULTI-P 2650 is supplied with 1K 
RAM and provision has been made to add a further 3K by plug 
ging more RAMs into the sockets provided and is housed in a 
specifically designed case providing room for further expansion to 
be described in E.A. in the near future. The VDU has also been 
described in E.A. Feb., 1978 and produces an easily readable 32 
character by 16 line display. The input to the computer is via the 
full function keyboard which also controls the cassette interface 
and the reset functions. The power supply is designed around a 
special transformer which can apply 10A at 5V, 1A at +12V, 1 Aat 
—12V to provide for any future expansion.
The MULTI-P 2650 is supplied with complete technical document
ation including detailed assembly language programming/technical 
manual, sample programs to run and the 2650 programming 
course.
MULTI-P 2650 ..............................................$375.00 with 1 K R AM

........................................................................$450.00 with 4K RAM

INDIVIDUAL KITS
2650 MINI COMPUTER: as described in E.A. May, 1978 this kit 

includes all PCB components, 1K RAM, PIPBUG, 2650 and 
sockets for all ICs ........................................................$89.50

EA LOW COST VDU: As described in E.A. Feb., 1978 this set of 
kits can be used as a complete terminal for any microprocessor 
system. BA$IC VDU (includes xtal, plated thru PCB, all 
components and assembly/troubleshooting manual) . . $9950

MODULATOR KIT . . $4.50
ASCII KEYBOARD/ENCODER KIT (supplied with all 
components including UART and ENCODER but not trans
former)........................................................................................$39.50
KEYBOARD KIT: KB04............................................................... $59.50
CASSETTE INTERFACE. R.E.C.I. (complete with full instruc

tions and test tape for easy accurate alignment) .... $2250
HEAVY DUTY TRANSFORMER: AT4120.......................$19.75

TV SET 
NOT SUPPLIED

2650 PROGRAMS
Games Tape 1: play games like astrotrek, number guessing, nim, 

hangman, chomp, target shoot etc............................... $12.75
Games Tape 2: NEW RELEASE—This cassette includes software 

for fascinating games such as funny farm races, solitaire, 
biorythym, lunar lander, mindreader, etc....................$12.75

Utility Tape 1: contains very useful programs for rapid loading, 
relocating programs, finding programs, etc..................$12.75

2650 USERS GROUP
For the complete enthusiast we recommend joining the 2650 
USERS GROUP. Membership fee entitles each user to a complete 
listing of all the programs at present in the library as well as many 
useful hardware notes. Members also receive updated programs 
periodically................................................................................. $40.00

STOP PRESS
2650 PROGRAMMING COURSE..........................................................$12.50

Designed by 2650 experts to assist the 2650 user in the first steps of programming at the machine language level. The course starts by 
explaining and using all of the 2650's monitor program (Pipbug) commands. It goes on to assist you to write a number of programs 
and explains each individual step used. The programs have been specially designed to use a great many of Pipbug's sub-routines. This 
is an ideal starting place for those wishing to learn computer programs, and will lead you eventually into Course 2 (available later) 
which explains assembly language etc. and then on to Course 3, Basic Language (available later).

■■■■ APPLIED 
TECHNOLOGY

■■■■I PTY. LTD.

POST & PACKAGING 
CERTIFIED MAIL . . 
REGISTERED MAIL

$2.00 all orders
. 0.50 extra
. 2.00 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.)

I bonkcord
welcome here

PHONE: (02) 476 4758 General Enquiries — (02) 476 3759 (Technical Information) 
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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The Paratronics 100A logic analyser in use, looking at the operation of a small 
microcomputer system. Note the truth table on the scope screen.

the 100A are connected to the part of 
the digital system to be examined, such 
as the data bus lines of a microcom
puter system. Then a ninth input line is 
connected to a suitable word strobe 
signal, such as the system clock or a 
memory read or write control line.

A front panel switch on the 100A 
allows selection of the effective edge of 
the strobe signal — ie, whether strob
ing takes place on the negative-going 
or positive-going transitions.

The desired trigger word pattern is 
specified by means of 8 three-position 
tab switches, visible in the centre of the 
front panel. Each switch may be set for 
binary 1, 0 or "X" (meaning "don't 
care").

The 100A then produces on the 
screen of the 'scope a truth table show
ing 16 8-bit words, with the trigger 
word intensified for rapid identifica
tion. The remaining 15 words will be 
either those before the trigger word or 
those after, determined by the position 
of another 100A front-panel switch 
marked "positive time/negative time". 
Thus you can see either the events 
leading up to the trigger word, or those 
following it.

A further front-panel switch is used 
to determine whether the bits in the 
truth table are grouped in fours, for 

convenient hexadecimal interpreta
tion, or in a 2-3-3 pattern for octal inter
pretation. Another switch allows selec
tion of either "single shot" mode, or a 
repetitive mode. There is also a "reset" 
switch, for re-arming the trigger cir
cuitry in single shot mode.

Although it is mainly designed for 
use in this fashion as a data domain 
analyser, the 100A also provides a 
trigger output which makes available a 
pulse whenever the desired trigger 
word is detected. This may be used to 
trigger a 'scope in normal time display 
mode, for time domain and waveform 
analysis.

As mentioned earlier, the 100A is 
available as an assemble-it-yourself kit. 
This was the form in which we received 
the sample unit, sent for review by 
Paratronics agents Kenelec Australia.

When opened from its box, the kit 
checked out as complete. Items like 
connecting cables are not included, but 
the kit does include a well-written 
handbook covering kit assembly and 
checkout, and describing the basic 
operation of logic analysers in general.

Following the manual slavishly, and 
with no attempt to cut corners, I 
assembled the kit in about four hours. 
It went together very smoothly, and on 
completion worked well.

To try it out I hooked it up to a small 
microcomputer based on the Signetics 
2650 microprocessor. After a few 
minutes it was easy to see the advan
tages of this type of instrument over a 
normal 'scope, in the analysis of system 
operation.

It is simplicity itself to track down a 
desired word pattern, and examine the 
words either preceding or following it. 
Not only that, but you can use the 
trigger output to trigger the 'scope 
reliably on any desired word, to search 
for troublesome "glitches" and subtle 
timing errors. In short, a pleasure to 
use.

Summarising, I found the Paratronics 
100A analyser to be a very well design
ed instrument, and good value for 
money. It should be of considerable in
terest to anyone involved in developing 
or servicing digital systems, particularly 
those with microprocessors.

For further information on the 100A, 
readers are referred to Kenelec 
Australia Pty Ltd at 142 Highbury Road, 
Burwood, Victoria 3125 or at 14 Valetta 
Building, Campbell Street, Artarmon, 
NSW 2064.

In a following issue I hope to 
describe a companion instrument to 
the 100A analyser, the Model 10 Trigger 
Expander unit. ®
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At last,reliable,convenient 
CB communication.

The Philips 40 channel FM320 UHF. 
It’s what CB radio is coining to.

Postcode:

Philips also offer single-side band and 
de luxe AM units for 27 MHz CB operation

We want you to have the best

Again, UHF does not generate any 
television interference as it operates on FM.

In city areas, Philips FM 320 UHF takes 
the uncertainty out of CB communication. 
High-rise buildings, bridges and other 
structures won’t affect reception clarity 
or constancy. In effect, the UHF signal 
passes through the concrete canyons, instead 
of bouncing around them.

In conditions of heavy air traffic, 
Philips FM 320 UHF will capture the 
strongest signal on a given channel and 
temporarily silence any other which would 
otherwise cause interference. On the open 
road, mobile operators won’t be interrupted 
by foreign “skipping” signals.

The Philips FM 320 UHF features 
Phase loop synthesiser and 5 watt RF output. 
A 40 channel L.E.D. readout selector can be 
push-button operated one channel at a time, 
or continuously until the desired channel 
is selected. Built-in remote control change 
on the microphone allows safe mobile 
operation. Channel changes are accompanied 
by an audible “click”. Many more exciting 
features are built-in, like automatic call 
channel reset.

Tick here if also interested in |\|| III
Philips AM or AM/SSB equipment. III

This ultra-high frequency unit is made 
here by Philips - Australia’s largest 
manufacturer of two-way radio equipment. 
With its arrival, CB radio in Australia 
reaches maturity. Why? Because 
current CB legislation provides for the 
allocation of 18 channels for AM/SSB use. 
Philips FM 320 UHF, with 40 channels, more 
than doubles this availability.

But that’s not all. Because UHF 
operates on FM, interference such as static, 
vehicle ignitions, industrial activity and 
electrical storms will have little effect 
on reception. Every CBer knows that such 
interference plays havoc with 27 megahertz 
equipment, while these rigs 
provide television I 
interference of ,
their own. 1

To: Philips Consumer Products Division 
Post Office Box No. 308, 
Clayton, Vic., 3168.

I’m interested in the better communication opportunities 
offered by UHF CB radio. Please send me a brochure 
on the Philips FM 320 UHF CB.
Name:..............................................................................
Address:.......................................... . ..............................

You can choose from a 15 cm quarter
wave tuned high gain type aerial, or perhaps 
the most universal aerial, the co-axial dipole. 
Its independence of a ground plane allows 
positioning almost anywhere on a vehicle.

That’s the Philips FM 320 UHF- 
Australian built and backed by Philips. It 
turns CB radio into a reliable, convenient 
communication facility.

Philips UHF
It’s what CB radio is coming to.

367 2054
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ÍB 5IEBE
CAN PHILIPS CRACK THE BRITISH CB MARKET?

Despite mounting pressure from private citizens, and more recent
ly from the electronics industry itself, the British Home Office is 
maintaining its “thumbs down” attitude to CB in Britain. Curiously, 
events in Australia may help change their attitude.

by NEVILLE WILLIAMS

A working party on citizens band 
radio, set up in Britain about a year ago 
by the Electronics Engineering Associa
tion, has recommended that any such 
service should operate within the fre
quency range of 60MHz to 500MHz. 
The purpose of recommending this 
frequency range is to avoid some of the 
worst aspects of CB radio on 27MHz as 
it is presently operating in the USA and 
about 15 other countries.

It would seem that there is a further 
incentive, in that a non-27MHz service 
would offer a better prospect for British 
manufacturers to supply their own 
market, as well as perhaps leading to 
other parallel markets in Europe.

The working party recommended 
that transceivers should be kept within 
the price reach of a large number of 
people — say £150 as an upper limit, 
with licence fees in the range £5 to £10. 
On this basis, the industry could look to 
somewhere between two million and 
10 million potential customers, ranging 
from private citizens to small 
businesses.

In fact, the whole tone of the report 
indicates that the EEA is now positively 
in favour of setting up some form of CB 
service.

It is envisaged that all transceivers 
marketed for the proposed CB service 
would be type approved to definite 
Home Office standards. Further, in line 
with the views of the Citizens Band 
Association, each and every transceiver 
would have an in-built coding system 
which would distinguish it from all 
others, each time it was used to 
originate a transmission.

Power output would be limited to 
100mW erp for hand-held units and 1W 
erp for vehicular and fixed installations. 
This should be sufficient to provide 
communication over 2 to 3km., seen as 
the major need, with 8km. as the max-

imum distance.
The report envisages the provision of 

40 channels with about 12.5kHz separa
tion, although there may be a case, at 
the outset, to release only 10 of the 
channels in the centre of the block, 
presumably to keep transmissions well 
inside the band limits during the initial 
period of operation.

The working party report stresses that 
the CB service as envisaged should not 
be relied upon for emergency, security 
or business communication, being in
tended as a non-critical convenience.

While the EEA report is seen as an en
couragement to CB protagonists in Bri
tain, it would appear that tne Home Of
fice still shows zero enthusiasm for the 
scheme. They claim that they are

E.A. Editor-in-Chief, Neville Williams 
(left) chats with Mr Tony Staley, 
Minister for Post and Telecom
munications, outside the Philips-TMC 
factory at Clayton. On the right is 
Philips Chairman Mr Hermann Huyer. 
Asked what would happen to CB in 
1982, Mr Staley replied: "That's 
something we have to talk bout . "

already short of frequencies for existing 
services and, even if space was created 
for CB, it would bring with it a heritage 
of interference problems.

Here, in Australia, the arguments all 
have a familiar ring!

But also, right here in Australia, 
Philips-TMC have just released a CB 
transceiver which could slot neatly into 
the British situation.

Using frequency modulation and 
operating on 40 channels in the region 
of 470MHz, their Australian designed 
FM-320 transceiver should provide 
reliable short-range communications, 
as required, without skip effect and all 
its attendant problems.

Nor should a UHF transceiver give 
trouble with interference into hifi or 
other electronic equipment, as 
happens at 27MHz.

The power level and price level of 
the FM-320 is somewhat above the 
limits envisaged by the EEA working 
party, but a ready-made answer in the 
form of a tried and proven UHF 
transceiver may change tnat.

While the FM-320 has been designed 
in Clayton, Victoria, for Australian con
ditions, it should be readily adaptable 
to the needs of other countries. Cer
tainly, the design could be taken up by 
Philips in Eindhoven or by any one of 
Philips national subsidiaries and put 
into production, with relatively little 
extra effort.

Already, Austria has opted for CB in 
the UHF spectrum and it is logical that 
other countries will look in the same 
direction.

A couple of weeks back, we asked a 
question of Philips-TMC engineers al 
Clayton:

"Have you any clues as to what the 
British Government might be thinking 
about UHF in the light of your new 
transceiver?"

The silence that followed was so 
utterly discreet that I was left to draw 
my own conclusions.

After all, if your company had just got 
through spending a million dollars on a 
CB development project, wouldn't you 
be keen to convince the British Home 
Office that you were on to a good 
thing?
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Attention: Dick Smith CB
now has a 2YEAR guarantee!
YES! Dick Smith is now giving a fantastic two year guarantee on all CB radios sold through 
his stores or dealers. Not just Dick's own brand sets, but magnificent Midlands as well. 
Dick has found that his sets have incredible reliability - far better than most CB's are 
expected to - so can now extend his warranty to a whole two years. Try beating that!

Now, more than ever, 
it pays to buy CB 
from Dick

*10 years experience
* Biggest range of reliable sets
* Trained staff to help you
* Service & spares backup
* Now the best guarantee

And you get a FREE copy of 
the Australian CB Handbook 
with any CB from Dick1

*To approved and 
personal applicants

12950
Cat 0-1520

TERMS from 
$13 deposit 
and easy 
payments *

THE WASP: A CB you’ll be
proud of...

Whether you want a CB for pleasure or for safety, the WASP 
is the ideal set. You probably read the recent reports of lost 
travellers getting help via CB radio: That could have been you. 
Maybe your wife drives the car a lot. Just think: even on a dark, 
lonely road she can be in touch with help if she needs it. A call 
on the emergency channel will be heard ( a call in the wilds of 
Tasmania was picked up in Queensland — help was on the way 
within a few minutes!)
But CB is fun as well. It takes the boredom out of a long trip. 
It finds you a friend in a strange town. It tells you where the 
best fishing spots are. It lets you meet people you would never 
have come across during the rest of your life.
CB is not a toy for kids. CB is a viable alternative communicat
ions medium for everyone. CB is for YOU!

JUST A FEW OF THE QUALITY DICK SMITH CB'$

Dick Smith 
Bumblebee:

$99.50
The ideal Jirst 
set: only three 
controls. But 
full power for 
long distance 
contacts. Easy 
to use, reliable. 
Cat D-1510

REMEMBER

Midland's top set. 
Fine reputation, 
long range SSB/AM 
unit. Now 18 channel 
Australian standard, 
find out what CBing 

'is all about! Ready 
to go mobile — just 
add an antenna!
Cat D-1700

GUARANTEE!

I ne suave soph
isticate! 240V 
& 12 V base set 
with all features. 
Phone or inbuilt 
speaker, has 
SWR meter too. 
A really fine 
looking rig. 
Cat D-1438

Midland 882:

$149.50
The most used 
AM set in the 
world. A real 
performer, now 
in 18 channel 
Australian stand
ard. Fantastic 
little set.
Cat D-1436

Midland 963 
$179.50

The poser's set. 
Imagine how 
this would look 
in the Van! 
Phone handset 
for top clarity.
Cat D-1437

: ALL SETS NOW WITH A TWO YEAR
SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS W



The Australian

CB SCENE
FILTERS, POWER UNITS, MIC., &C.
NEW LINE OF FILTERS: The Australian 
Transistor Company of Melbourne 
have recently released a new line of 
antenna filters designed to combat in
terference from CB transceivers into 
neighbouring television receivers, par
ticularly when the latter are tuned to TV 
channel 0.

The unit in a diecast box, as pictured, 
is a low-pass filter intended for connec
tion between a 27MHz transceiver and 
the transmitting antenna. According to 
figures supplied by the manufacturer, 
attenuation at 27.5MHz is virtually zero, 
while the SWR is 1.2, being still less than 
1.5 at 30MHz. Since the unit also has a 
power rating of 200 watts, it would be 
equally suitable for use by radio 
amateurs operating on the 10-metre 
amateur band and below. Attenuation 
is given as 3dB at 37.7MHz, rolling 
sharply to 53dB at 45.4MHz. It is 60dB 
around 50MHz and 70dB at 82MHz.

No less interesting is the second filter 
pictured, which is a high-pass type in
tended to fit to TV receivers in series 
with the 75-ohm coaxial antenna lead 
and the mating antenna socket. In fact, 
the new ATC filter would appear to 
have this important market virtually to 
itself. Manufacturer's figures indicate 
that the attenuation is 30dB at 5MHz, 
peaking to 40dB at 27MHz. Above that, 
it diminishes to 3dB at 40MHz and is vir
tually zero over the remainder of the 
involved spectrum from 50 to 500MHz.

performance figures of the local 
product compares.

The filters pictured were supplied to 
us by ATC distributors: Watkin Wynne 
Pty Ltd, 32 Falcon St, Crows Nest, 2065. 
Tel 02 43 2107, or 02 43 1912.

☆ * *

MODULAR POWER SUPPLIES:
Statwright Pty Ltd is not a company to 
do things by nalves, if one is to judge by 
the eighteen different modular power 
supplies which they are currently 
listing. They range in voltage from 5V to 
48V and in current ratings from 0.5A to 
5A. Still other supplies are in the design 
stage.

printed circuit.
Accurately machine printed/etched 
Phenolic & fibreglass-gold/tin plated 
EA R & H. ET Philips. Mullard available 
Specials to your drawing

fPOSTAGE

78UP5
ET140P

4.20
5.50

small 60c large $ 1 OO

In fact, we had the opportunity of in
stalling this filter to a receiver suffering 
from CB interference and it proved 
completely effective.

A third filter, to be added to the ATC 
range, is also a high-pass unit for TV 
receivers, but designed to operate in a 
300-ohm antenna line. These are fairly 
commonplace on the Australian 
market, being imported from overseas, 
and it will be interesting to see how the

The unit illustrated is the 313B, in
tended primarily for use by amateurs 
and CBers, being rated at 13.8V and 3A. 
The manufacturers claim that it is short- 
circuit proof and fully overload 
protected. Recommended retail price 
of the 313B is given as $48.90 including 
sales tax.

We did not try deliberately to abuse 
the unit submitted for our inspection 
but simply connected it up to a typical 
CB SSB transceiver and a Yaesu Musen 
227-R 2-metre amateur rig, as would a 
typical customer. There was no sign of 
hum or noise or any description, no 
sign of overheating or instability due to 
RF penetration, and the voltage stayed 
spot on 13.8, irrespective of the mode. 
Operation had to be rated as complete
ly satisfactory.

The 313B modular power supply is 
available through most CB specialist 
shops or direct from Statwright Pty Ltd, 
97 Hunter St Hornsby, or through P.O. 
Box 149 Hornsby NSW 2077. Tel. 02 
476 6555.

☆ * ☆

"HANDS OFF" QSO's: Unless you've 
been born with three hands, it is dif
ficult to steer the car, change gears and 
conduct a QSO on normal CB equip
ment at the one time. The basic need 
diminishes to two hands if the CB 
transceiver is fitted with microphone
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ALL SILICON 30/60w PA 
PORTABLE AMPLIFIER
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2.50 
3M 
2.50 
2 80 
2.50 
2 50 
500 
4.50 
2 50 
2.50 
3.00 
2.50

6’/$”w x 81/i"D x 3’4”H 12 — 16V, two inputs 5 & 
10OmV. 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
L %"w x WD x 2"H

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

RCS radio pty ltd
651 FOREST RD BEXLEY 

NSW 2207 587 3491
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headset currently available from Dick 
Smith Electronics. The headset com
bines a well padded earphone, a 
microphone on a short boom and a 
press-to-talk switch which can betaped 
to a convenient position on the car's 
steering wheel.

The headphone lead terminates in a

3.5mm plug intended to fit the 
transceiver's extension speaker outlet, 
while the microphone cable can be 
wired to suit the normal microphone 
socket. In the home, of course, the unit 
will permit the CBer to carry right on, 
without interrupting other activities in 
the home.

Priced at $27.50, the new headset 
(cat. no C. 1120 is available from all Dick 
Smith stores and dealers.

☆ ☆ ☆

POWER MICROPHONE, MODEL VM2: 
Released through Vicom International, 
the VM2 microphone can replace vir
tually any push-to-talk microphone 
used with CB transceivers, designed for 
impedance values in the range 250 to 
600 ohms. A built-in preamplifier en-

sures that there will always be adequate
gain, the actual output being con
trolled by a flush knob in the base
structure.

Intended for convenient base station 
use, the neck of the microphone is ad
justable, while a touch bar on the front 
of the base provides the push-to-talk 
facility. A lock switch is included to per
mit continuous carrier on. The 
microphone uses a good quality 
dynamic element and the output lead 
will accommodate 3- to 6-pin connec
tors as fitted to typical CB transceivers.

The VM2 microphone is available 
from the Australian distributors, Vicom 
International Pty Ltd, 139 Auburn Rd, 
Auburn, Vic 3123, and from their 
authorized dealers.

☆ ☆ ☆

ARCHER .64 WAVE ANTENNA: 
Described by Tandy Electronics as "the 
ultimate in an omni-directional CB 
antenna", the Archer .64 is intended for 
base station use. The 5-section vertical 
radiator is over 22ft long and, with four 
9ft radials, it is claimed to have a 4.5dB 
gain, with the lowest radiation angle of 
any comparable omni-direction anten
na. Radiation polarity is, of course, ver
tical.

According to Tandy, special attention 
has been paid in the design to the 
moisture-proofing of the loading coils 
to ensure trouble-free service. The 
Archer .64 antenna retails as $79.65 and 
is available through all Tandy stores.

ELECTROCRAFT PTY LTD
TELEVISION AERIAL AND DISTRIBUTION EQUIPMENT, CB
RADIOS, AERIALS & ACCESSORIES, TRADE SUPPLIED

TELEVISION

€
 ECRAFT DISTRIBUTION AMPLIFIERS 

AND AMPLIFIER SPLITTERS
Medium and high gain distribution 
amplifiers suitable for all applications 
with 1. 2. 3 and 4 outputs suitable 
for small home unit, showroom 
or household type installations. -----

TYPE 1.75 D16 has one output. 16 db gain 

with low N/F $45.50
WHILE TYPE 4.75 T19 has 4 outputs 19db of
gain with low N/F $61.84

Please enclose postage on all orders.

AERIAL HARDWARE: Wall brackets, 
chimney mounts. U brackets, guy wire, guy 
rings, masts from 8ft to 50ft.

DEGAUSSING COILS complete with power 
cord plug and push button switch $14.00. 
Ready >r use.

BELLING & LEE HELICAL 
WHIP MODEL CB 27/GM/T
This CB Whip Antenna is specially designed 
to provide maximum performance with reduced 
length. Helically wound on a resilient fibreglass core 
76 cm in with length complete base. 3.6 m of 
cable and connector S23.95.

ANTENNAS
A COMPLETE RANGE OF TV & FM AERIALS. 
HILLS CHANNEL MASTER, MATCHMASTER
& H1.Q.
HILLS $••••
CA16 — High gain phase array 45.94
215.2710 — 8 element yagi 25.29
2010.2710 — Airways screened

co-linear 58.26
EFC 1 — 75 for colour low gain 36.00
FC2 — 75 for colour medium gain 56 96
EFC 3 — 75 for colour high gain 75 50
CHANNEL MASTER
3110 — 2 element coIoray 27.96
3111 — 6 element super coIoray 41 98
H1.Q.LOG PERIODICS 
8 element & 10 elements $39.00 (Excellent 
back to front ratio).
ACCESSORIES: Outlet plates. Transformer 
splitters. Attenuators, filters, plugs, sockets for 
75 ohm x 300 ohm applications.

CB EQUIP* INT

Omnidirection I (top 
view) radiation janern 
with excellent ground 
wave and sky wave 
characteristics. Ideal 
for "Point to Point" & 
"Skip" com
munications. Sturdy 
plated base bracket, 4 
telescopic radials and 
vertical radiator. Spiral 

TUNED
QUARTLRWAVt SAIKAI TUNCO 27MHZ GROUNOAl ANI

tuning stub at base for quick and easy tuning. 
SWR of 1.1:1 possible. Aerial comes com
plete with SO 239 socket. U bolt and saddle 
and detailed instruction sheet. $37.75* *

SWR & POWER METER
Model ME-1IX is SWR & 
Power Meter with Direc
tional Coupler incor
porated. For SWR 
measurement, it uses the 
Directional Coupler, com

paring the power supplied to and reflected from anten
na, and this is indicated on the SWR meter. For power 
measurement, the power meter indicates the travelling 
wave power detected by Directional Coupler and 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.
Labgear 29dB High band 9dB Low band 75 ohm mast 
head amplifier. $58.90.
Tune your own engine Analyzers $16.95. Accuracy 
+ 2%.

RADIO CONTROLLED TOYS 
"Porsche" racing car, $16.50.
Army Tank. $22.00.
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The Australian

(B SCENE SCALAR UHF/CB 
ANTENNAS

Questions and answers:
Q: A clause in the document CB-14 governing the operation 
of CB base stations requires that they shall not communicate 
over distances greater than 32 kilometres. Taken at its face 
value, we would all need an area map with 32km circle 
superimposed. Is the regulation for real?

A: It is not for us to interpret or administer the law and, 
superficially, what is written is written! However, we did 
take this up, quite early, with the representative of the Postal 
and Telecommunications Department and received an ex
planation that was at the one time strange and logical!

The spokesman said that the real object of the regula
tion was not to create circles on maps, about which his 
department and CBers would thereafter be doomed to 
argue. In any case, radio signals cannot be confined by 
regulation. Even if an operator is talking to someone only 
blocks away, his signal may be heard hundreds of miles 
away, due to propagation conditions.

The regulation, he said, was not unique to CB but was a 
carryover from thinking which applied to any mobile radio 
service. By nominating a radius for the service, and assuming 
a certain field strength at the fringe, it is possible to calculate 
and specify such things as transmitter power and the nature 
of the base antenna.

The latter is important because a well-heeled base station 
operator, unless restrained, might erect a complicated 
rotating beam on top of a tower and dominate whatever 
channel he chose to use by the sheer strength of the signal 
resulting from antenna gain.

Permission to erect a higher gain antenna can be refus
ed simply on the basis that it will provide a normal range in 
excess of the 32 kilometre limit.

The object of the regulations, the spokesman stressed, 
was to allow the channels to be shared, on a local basis, by as 
many people as possible — not to facilitate a few powerful 
DX transmissions! There was also the problem of in
terference into TV sets and other equipment, which tends to 
increase with increasing field strength.

The problem is not critical with mobile installations, 
because there are physical limits to the kind of antenna 
which can be installed on a road vehicle. If mobile operators 
manage to talk interstate from a quarter-wave or a loaded 
whip, good luck to them; they can thank the propagation 
conditions!

Having said all that, the fact remains that the regulation 
exists and could presumably be enforced if the department 
so chose. From observation, however, it would seem that 
they are much less concerned with the simple matter of dis
tance than they are problems and breaches which positively 
disadvantage other services and members of the public.
Q: Virtually all CB transceivers and ancilliary equipment is 
rated for operation at 13.8V. Why this figure instead of the 
logical 12V? Does it mean that it is normal to over-run CB 
equipment?
A: Most CB transceivers are type approved on the basis that 
they deliver no more than 4W to the antenna on AM and 
12W PEP on SSB. If they were designed to do this with a 
"logical" 12V supply, they would deliver increased power 
— and become illegal — the moment they were operated in 
a car with the generator charging. To counter the problem, 
it has become conventional to adjust and rate transceivers 
so that they deliver the approved output power with a supp
ly rail of 13.8V (or thereabouts) as the figure most likely to 
occur in a moving vehicle. It follows that mains power 
supplies should also be designed to deliver this figure, so 
that the transmitter will give its full rated power.

SCALARS UHF MOBILE MOUNT 
FOR "CORRECT TERMINATION 
OF COAX AT UHF" 
FREQUENCIES.
PATENT PENDANT NO. PC4624

MODEL OB

CB 469 4.5DB Gain
CB 468 3DB Gain

CB410
High performance 4.5DB gain UHF/CB 
mobile whip. Requires no turning. 
Overall height 21".

CB 420
High performance DUAL 
CHANNEL 476 and 27MHz 
"Mobile co-linear whip. Gain 
at 476 MHz 4.5DB " 
Overall height 42".

CB470
6DB gain UHF/CB fibreglass base 
antenna, and is only eight feet long.

SCALAR UHF/CB antennas and the wide range of Scalar Standard CB 
Antennas (from 30" to 108" long) and accessories are available from 
leading retailers and distributors throughout Australia

TRADE ENQUIRIES WELCOME

SCALAR INDUSTRIES PTY LTD
COMMUNICATION ANTENNA ENGINEERS

18 SHELLEY AVENUE. KILSYTH, VIC. 3137 
Telephone: (03) 725-9677. Cobles: Welkin. Telex: AA34341. 

NSW: 20 THE STRAND. PENSHURST 2222. 
Telephone: (02) 670-1392. Telex 27067 

Qld: 969 ANN STREET. FORTITUDE VALLEY 4006 
Telephone: (07) 52-2594. Telex AA43007
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DIGIT units S**1*

SEIF 
Brand A 
Brand 8 
Brand C 
Brand D 
Brand E

PRICE 
$145 
$151 
$81-9° 
$89.1° 
$80.00 

$205

oc *ccÄiosi'dl«

a LtO " digit
».v- .en +0.o/o"

+0.25%±A

tt mm
7 5 mm
7 5 mm
9.5 mm

mm

»V MA

HR MR

rESOVUL'0"
lOOuV
imV 
imV 
tOOrn^ 
tmV
AOOuV

current 
ac&dc 
ac&dC
DC
Dc 
ac&°c 
AC&oC

nr FREOOENCY’
rESISI^CE
2k «2°^
¿2kto20M 

1k to 20M

1k to 1^

0.2k to 20W

40W

responsi

-5 kHz

CHOOSE»^
PtE>.se^oBeB

RANGE

POWER
~ON 
MOFF

function
OCV ACV oct ACt OHM

11 Just imagine - up to 

ten times better accuracy 
. . more ranges . . . bigger 
readouts. Yes it certainly 
pays to pay a little more 
for Seif performance!**

Seif DIGI-TESTER om

Cat Q-1440

SPECIFICATIONS:
DC Volt Ranges:
AC Volt Ranges:
DC Current:
AC Current: 
Resistance:

GENERAL:
Display:
Overload Indication:
Power Consumption:
Weight:
Dimensions:
Accessories include:

200mV, 2V, 20V, 200V and 1000V 
100mV, 2V, 20V, 200V and 700V 
200uA, 2mA, 20mA, 200mA, 2000mA 
200uA, 2mA, 20mA, 200mA, 2000mA 
2K, 20K, 200K, 2M, 20M ohms.

3% Digit 7 segment red LEDs
Flashing Display
800mW
650 grams (without batteries)
66(H) x 147(W) x 161(D)
General purpose test lead set, colour coded 
(red and black) with banana jacks, and 
4*1.5V penlight cells.

S14500
Or from $14.50 deposit and easy terms 
to approved applicants.

DICK SMITH ELECTRONICS «SB
SYDNEY 125 York Street, SYDNEY Ph. 29 1126 MFIRnilCMF 399 Lonsdale Street. MELBOURNE Ph 67 9834

147 Hume Hwy, CHULLORA. Ph 642 8922 IDVURHt 555 Rm|) RICHMOND. Ph 42 1614
162 Pacific Hwy. CORE HILL Ph 439 5311 BRISBANE 166 Logan Road, BURANDA. Ph 391 6233
30 Grose Street, PARRAMATTA Ph 683 1133 ADELAIDE 203 w"9ht Street ADELAIDE Ph 212 1962

MAIL ORDERS po Box 747, Crows Nest, N.S.W. 2065. Post and pack extra. Dealers across Australia.

Many lines available from the 
Dick Smith Electronics Centres at

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

Broadway • Bondi Junction • Chatswood 
Liverpool • Miranda Fair • Mt Druitt • 
Parramatta • Roselands • Warringah Mall
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Wireless Institute Civil Emergency Net in action

Communication links provided by members of the NSW Wireless 
Institute Civil Emergency Net provide real assistance to authorities 
during floods and as a safety measure during sporting events.

Very heavy rains along the New 
South Wales Coast during March 1978, 
caused serious threats to property and 
life, and placed a heavy load on the 
State Emergency Services.

WICEN members were alerted in a 
number of areas and assisted by 
providing communication links to the 
SES Headquarters in Sydney.

Unfortunately damage to property 
and livestock losses were high, but 
WICEN activity helped to alleviate the 
distress of those living in the affected 
areas.

WICEN operations were initiated on 
the Central Coast in the 
Gosford/Wyong area at the request of 
the local SES controller over the 
weekend 18th and 19th March, 1978. 
Two and six metre links were used, in
cluding the Gosford Radio Club 
repeater, VK2RAG, which operated on 
emergency battery supply when power 
failed in tne Somersby area.

Ray Wells, VK2ZSX, WICEN coor
dinator, was assisted by a number of 
local amateurs. Some of the call signs 
recorded were; VK2ZCZ, VK2BJC, 
VK2ZVV, VK2ASA and VK2YER.

In the Sydney area, WICEN was ac
tivated at 1.00pm on Wednesday, 22nd 
March, 1978, to provide com
munications links into the Wind- 
sor/Richmond and Wiseman's Ferry 
areas.

WICEN committee members were 
sent into both areas to supervise setting 
up the networks. Links were establish
ed via the channel 8 repeater back to 
SES state headquarters in Sydney until 
6.00pm that evening.

A new group of WICEN members 
were sent to Wiseman's Ferry early on 
the 23rd with a request from SES head- 
quartes to establish a relay from the 
area. Wiseman's Ferry is situated in a 

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.

deep river valley and virtually out of 
radio contact with other flood areas in 
the same river system.

Links back to Sydney SES head
quarters were set up via the channel 8 
repeater from a convenient hilltop 
overlooking the Wiseman's Ferry 
valley. A two to 10 metre relay system 
was used to link this point with novice 
operators in valley, using 10 metre hand 
held and portable units.

Allan Nutley, VK2BNA, who was 
manning this relay point, also set up a 
crude, but effective, manned repeater 
within the two metre band. Signals 
from the valley were sent to the relay 
site on 145.32MHz and from this site to 
Dural on 146.4MHz, the channel 8 in
put frequency. This put operators in the 
valley in direct touch with SES head
quarters in Sydney.

Only a limited volume of flood traffic 
was handled, but numerous requests of 
a third-party nature such as 
meteorlogical forecasts, messages to 
relatives from persons isolated by road 
etc, were handled.

Apart from the service to the com
munity, the benefit from the activation 
was the experience gained which will 
prove invaluable in future emergen
cies.

The mobility of WICEN was also 
demonstrated, as well as the ease with 
which amateur operators can com
municate over difficult paths. Many 
complimentary remarks were made 
about WICEN by the authorities con
cerned.

It is possible that, had WICEN been 
activated earlier, all flood boats on the 
river would have been equipped with 
two metre equipment — but it was, too 
late on Wednesday to alter established 
procedure. (SES/police complained 
that they lost touch with their boats at 

the first bend of the river).
An interesting sidelight is that the 

Radio Branch authorised the use of an 
amateur 146MHz FM transceiver from a 
private helicopter, unattended by a 
licensed operator, and using the 
helicopter registration letters VH-THK. 
This was done to enable the pilot to 
keep direct radio contact with SES con
trol at Wiseman's Ferry though channel 
8 repeater, VK2RWI, while taking food 
supplies to isolated areas.

In helicopter loading terms it seems 
that one licensed radio operator is 
equal to 100 loaves of bread!

WICEN committee members in
volved were Ray Gill, VK2BRF, Allan 
Nuttley, VK2BNA, and Mike Richter, 
VK2BMM. They were assisted by many 
others including A. Blake, VK2ALF, Ed 
Hulme, VK2EN, members of the 
Hornsby District Radio Club Barry 
White, VK2AAB, Kevin & Stuart White 
and Gareth Davey, VK2ANF, who 
organised the 10 to two metre relay.

WICEN exercises of a different nature 
were held over the Easter 1978 
weekend in the western districts of 
NSW. Several members supported the 
Bathurst SES in providing a com
munications safety net at various 
locations around the Mount Panorama 
race track during the motor cycle races 
on the 25th/26th March. The SES 
operators used their UHF system and 
the WICEN operators used hand held 2 
metre units. Call signs were: — VK2's 
ZNW, ZIC, ZNP, ZRJ and TK.

Over the same weekend a group of 
amateurs from Parkes provided com
munications for a car rally held in the 
Pakes, Condoblin area. Much of the 
operating was done at night and under 
difficult conditions on the 80 metre 
band. At times CW was the only mode 
useable.

The Canberra WIA VKI division 
WICEN group had a particularly active 
year in 1977, although no real emergen
cies arose. However, the WICEN net 
frequencies were monitored during 
cyclone Verne on 31st January — 1st
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VICOM WON’T SELL YOU A RIG. 
IN A FACTORY SEALED CARTON !

When you purchase your ICOM, YAESU and KENWOOD product from VICOM, please don't expect to receive it in a factory-sealed carton. When 
we despatch any of these fine pieces of equipment to you we want to be certain it meets or exceeds the manufacturer's specs. We thoroughly 
predelivery check all transceivers before shipment and back this up with our VICOM 90 day warranty.
If getting a super discount from a backyard "bootlegger" show is important to you — or if you insist on a factory sealed carton from a supermarket.
we suggest you shop elsewhere.
But if you want the positive assurance that you are receiving the value and performance you're 
VICOM is the supplier for you!

entitled to plus ethical business conduct — then

accessories
MORSE KEYS
HK702 deluxe Key with marble base
HK708 economy Key
HK706 operators Key
MK701 manipulator (side-swiper)
EK103W electronic Kever
CONVERTERS
144MHz, uses 28MHz IF
432 MHz, uses 28MHz IF
1296 MHz. uses 28MHz IF
2m LINEAR
QM70 high power, 70w pep max, 2 metres

$35.00
$19.00
$20.00
$38.00

$159.00

$69.00
$59.00
$65.00

$129.00

LOW PASS FILTERS
FD30DM 32MHz Fc, 1 Kw max, 3 stages
FD30LS 32MHz Fc, 200w max, 3 stages
SWR/PWH METERS

$30.00
$20.00

VC2 twin meter, 3-150MHz 
Oskerblock SWR200, 2-200MHz 
SW410A 140-500 MHz, quality

$34.00
$75.00
$99.00

SW21 OA 1.8-1 50 MHz 20/120W direct reading $79.00
SWX-77 professional 1.8-30MHz

MICROPHONES
VM-1 noise-cancelling, dynamic, low Z
VM-2 desk mic, dynamic with preamp, low Z

BALUNS
AS-BL for beams
BL50A 50 ohm 4Kw model, for dipoles
BL70A 70.ohm 4Kw model, for dipolesantennas
TRAP VERTICALS
V4JR Nagara 40-10m, 5.2m high, no guys
V5JR Nagara 80-10m,6.7m high, no guys 
14AVQ/WB Hy-Gain 40 thru 10m 
18AVT/WB Hy-Gain 80 thru 10m

$125.00

$8.90
$29.80

$31.00
$25.00
$26.00

$95.00 
$129.00 
$109.00 
$149.00

Radio Systems.

NEW SHIPMENT
HF BEAM ANTENNAS
TH6DXX Hy-Gain Thunderbird 10/15/20
TH3JR Hy-Gain 10/15/20 3el
TH3MK3 Hy-Gain 10/15/20 3el 
203BA Hy-Gain 3el monobander, 20m 
204BA Hy-Gain 4el monobander, 20m

2m BEAMS

$355.00
$209.00
$279.00
$199.00
$259.00

5Y/2m Jaybeam, 7.8dBd, Length 1.6m, 5el
8Y/2m Jaybeam, 9.5dBd, Length 2.8m, 8el
10Y/2m Jaybeam 11,4dBd, Length 4.4m, 10el 
10XY/2m Jaybeam Xyagi, 11.3dBd, 10el
AS210BW Asahi twin 10el, 18dB gain

$35.00
$45.00
$77.00
$89.00

$119.00

2m ANTENNAS
The RINGO RANGER ARX-2 is a 2M gam 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 
perfectly matched to 52 ohm coax. Price $49.

4dB gain with reference to half-wave dipole.
6dB gam with reference to quarter-wave whip.

Lindenow 2m mobile whip
Scalar ’A wave whip, 2 metres
Scalar 5/8 wave whip, 2 metres
Magnetic base KLMG

70cm BEAMS
80/70cm Jaybeam, 88el, 18.5dBd gain
48/70cm Jaybeam, 48el, 15.7dBd gain
PBM18/70cm Jaybeam 14.9dBd gam, 18el 
D8/70cm Jaybeam twin 8el, 12.3 dBd gain
PBA1200 Daiwa Parabolic dish, also 1.2GHz

TRAP DIPOLES
Midy VN 80-10m trap dipole
AL48DXN 40 and 80m trap dipole
DIPOLES
A4VPN 40m dipole kit

and

$35.00
$6.50

$16.70
$19.00

$99.00
$76.00
$69.00
$89.00

$349.00

$99.00
$59.00

$29.00Midy-V N

IC 701
KOSTS DIGITAL

ILL SOLID STATE

HF MOBILE ANTENNAS
HUSTLER
RM10, 10m Resonator 
RM15, 15m Resonator 
RM20, 20m Resonator 
RM40,40m Resonator 
RM80, 80m Resonator 
MO2 fold-over mast 
BM-1 bumper mount 
MARK HELICALS 
HW40, 40m top loaded 
HW20, 20m top loaded

$16.00 
$16.00 
$16.00 
$20.50
$22.00 
$29.00 
$24.00

$30.00
$30.00

^KENWOOD
TS820S HF transceiver, digital
TS520S HG transceiver 160-10m
TV506 6m transverter
TR7400 2m digital mobile transceiver
TR7500 2m mobile synthesised transceiver
MC50 desk mic.
MC10 ptt hand mic.
AT200 matching antenna tuner
SP820 matching speaker for TS820s

FT101 E transceiver, 160 thru 10m 
FL2100B HF linear amplifier 
FRG7 Communications Receiver 
FT7 HF mobile transceiver 
FT901DM HF transceiver
YO301 Monitorscope

ICOM
PORTABLES AND ACCESSORIES
IC202E 2m ssb portable
IC502 6m ssb portable
IC215 2m fm portable
BC20 nicad pack with Charger
ICSM2 desk mic
IC5OL 6m linear, 10w out
IC2OL 2m linear, 10w out 
mobile brackets for portables

2m TRANSCEIVERS
IC245 2m fm digital mobile
IC211 2m all mode transceiver
IC22S 2m fm mobile

$1172.00 
$747.00 
$249.00 
$483.00 
$399.00
$58.00 
$16.00

$169.00 
$58.00

$899.00
$578.00
$349.00
$569.00

$1 ’75.00
$349.00

$219.00 
$219.00 
$219.00
$57.00 
$54.00 
$98.00
$98.00 
$17.00

$450.00
$750.00
$299.00

90-DAY WARRANTY ON ALL NEW PRODUCTS

SPECIAL
VOX-3 VOX attachment for TS700A transceiver $20.00

PROCESSORS and COMPRESSORSMC330 audio mic compressor $71 R F440 rf processor, ao/dc 5119RF550 rf processor with crystal filter $159HF

the ULTIMATE

-QUALITY U
♦ All solid-state
• 100w continuous all bands, all modes
♦ Dual Built-in individual VFO's offering split frequencies,
• 160m thru 10m coverage i
♦ USB, LSB, CW, CW-N (narrow), RTTY
• Speech processor
• Band pass tuning
• Receiver triple conversion
< VOX, semi break-in CW, RIT, AGC, NB
• Built-in DC power supply with optional AC unit
♦ Full line of accessories to come

Head Office and Mail Orders:

4 position quality coax switch 
frequency range up to 500MHz 
high isolation, unused outlets grounded 
insertion loss better than 0.2dB 
impedance 50 ohms 
contact resistance 20m ohm 
commercial quality

Price: $49.90
WARNING: The law requires that a licence be held for all trans
mitting equipment.

Direction: Russell J. KellyPeter D. Williamsvicom Fn (03) 699.6700

68 Eastern Road TLX 30566
Sth Melbourne Vic. 3205
Adelaide 43.7981 Canberra 82.3581 Perth 446.3232 Brisbane 38.4480 Hobart 43.6337.
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February, 1978.
Several exercises were conducted, 

the major one being participation in 
the Natural Disasters Organisation ex
ercise "Backup 77", when 14 operators 
participated to maintain a nationwide 
HF SSB net and HF RTTY net for plann
ed 16 hours.

Here is the text of a letter from the 
Director General NDO, Major-General 
Alan Stretton, AO, CBE, to Rex 
Roseblade, VK1QJ, WIA Federal 
WICEN Co-ordinator, following that 
exercise:

"Thank you for your letter advising 
the results of the WICEN exercise 
which was based on the scenario of our 
exercise Backup 77. The radio teletype 
capability is a major step forward and 
should significantly enhance the 
usefulness of WICEN in a major dis
aster.

"I would like to thank you for your 
participation in Backup 77 and can 
report that the simulated WICEN input 
was most useful. I would hope that we 
can make similar arrangements for next 
year's exercise, possibly with a greater 
variety of messages representing infor
mation passed on behalf of other agen
cies, as well as direct information 
received from WICEN operators.

"My communications officer should 
be available to attend your exercise 
debriefing meeting provided the date 
does not conflict with any other 
meetings he may be required to attend.

"Thank you again for your interest 
and co-operation."

Other exercises were conducted in 
conjunction with the ACT Emergency 
Service annual exercise: November, 
1977; National Capital Junior Tennis 
championships, December, 1977; and 
Australia Day celebrations, January, 
1978. Two emergency communications 
courses were also run by the WICEN 
group, each followed by a short train
ing exercise.

WICEN officials in the ACT are: Rex 
Roseblade, VK1QJ; Ron Nash, VK1RN; 
Peter Cohn, VK1ZPC, and Ray Roche 
VK1ZJR.

Further information from Rex 
Roseblade, VK1QJ WIA WICEN Co
ordinator, 44 Savige Street, Campbell 
ACT, 2601.

WICEN has several such groups in 
Australia providing a community ser
vice with trained and technically 
qualified operators providing com
munications facilities in the case of civil 
emergencies. Also WICEN exercises 
tied to community social and sporting 
events mean that amateurs can give ser
vice to the community whilst exercising 
for possible future emergency 
operations. There is also pleasure and 
satisfaction gained by those par

ticipating in WICEN activities.
IARU NEWS

The next International Amateur 
Radio Union Region III Association 
conference will be held in Bangkok 
from Friday 6th October to Tuesday 
10th October, 1978. The host society 
will be the Radio Amateur Society of 
Thailand under the leadership of presi
dent Kainchai Chotikul, HS1WR and 
secretary Edward Rose, HS1ALF.

The WIA will be represented by the 
federal president, David Wardlaw, 
VK3ADW. David Rankin, 
9H1RH/VK3QV is secretary of the 
Region Association and the directors 
are — Masami Saito, JH3PJE; Michael 
Owen, VK3KI, Tom Clarkson, ZL2AZ; 
and Ton Lian Huat, 9V10D.

Two new members of the IARU 
Region III Association are the Papua 
New Guinea Amateur Radio Society 
and the Korean Amateur Radio Society 
Inc. The president of PNGARS is Jim 
Smith, P29JS and of KARL Mrs Young- 
Hee Suh, MH1YL.

A new member of IARU is the Royal 
Omani Amateur Radio Society making 
the total membership 98. Amateur 
Radio Indonesia has applied for 
membership.

IARU Region I has three new 
members, Botswana Amateur Radio 
Society, the Amateur Radio Association 
of Bahrain and the Sierra Leone 
Amateur Radio Society, making that 
region's membership 46. Three ad
ditional societies, the Tukiye Radyo 
Amatorleri Amiyeti, the Royal Jorda
nian Radio Amateur Society and the 
Royal Omani Amateur Radio Society 
are expected to join Region I shortly.

The next IARU Region II conference 
is due to be held in Panama City from 
3rd to 8th September, 1978 and a 
Region I conference was held recently 
in Hungary. All regional conferences 
are trienial. (Information supplied by 
WIA federal office.)

WIA NEWS
Following lengthy negotiations 

between the Radio Branch of the P&T 
Department and the WIA, the Depart
ment has confirmed that the syllabus 
prepared by WIA federal education of
ficer, Graeme Scott, VK3ZR, and his 
assistants, would serve admirably as a 
study guide for novice licence ex
aminations and would be endorsed for 
that purpose. It also confirmed that the 
WIA novice exam questions would be 
included in the bank of departmental 
novice exam questions. Once this bank 
had been established there seems no 
reason why they should not be publish
ed by the WIA to assist students.

The letter also stated, "A joint 
WIA/Department committee will be 
established to discuss the activities and 
administration of the amateur radio 
service in order to resolve any 
difference of opinion which may arise 
from time to time". The suggestion was 
made that the committee should meet 
at an early date to examine the issues

raised in the submission to the depart
ment of 8th August, 1977 (this was
published in the Sept. 1977 issue of the
WIA magazine, "Amateur Radio").

As these notes were being prepared 
the 1978 WIA federal convention was 
about to commence in Melbourne. A 
wide range of agenda items was to be 
considered.

NOVICE LICENCE CLASSES
The Department of Technical and 

Further Education will hold classes for 
the novice licence in Brisbane com
mencing June, 1978. They will cover 
theory, Morse code and regulations. 
The course will run over 21 weeks with 
two weekend practical exercises and 
one weekend trial examination. The fee 
is $24, plus materials $16. The aim is to 
prepare students for the November, 
1978 exam.

The Department has agreed to lower 
the minimum age to 15 years and will 
admit senior high school students as 
long as there is room in the classes. Six 
classes with a limit of 25 students each 
are planned at the following TAFE cen
tres in Brisbane. Classes are held 
between 7.00pm and 9.00pm.

Tuesday — South Brisbane Technical 
College

Tuesday — Mansfield
Wednesday — McDowall 
Wednesday — Sailisbury 
Thursday — McDowall 
Thursday — Salisbury 
Enquiries may be made by telephon

ing the Technical and Further Educa
tion office Brisbane (07) 224 7848. 
Technical enquiries may be made to 
the course co-ordinator Ann Davis on 
telephone (07) 351 3812.

Radio clubs in the Brisbane area con
ducting novice licence classes are: 
REDCLIFFE RADIO CLUB — meetings 
Monday night, Education Centre, 
Henzell Street, Redcliffe. Contact Dave 
Richards (07) 284 6098.
IRSWICH RADIO CLUB — meeting Fri
day night at clubhouse, Deebing Street, 
Denmark Hill. Contact Liew Asndown, 
(07) 288 3316.
BRISBANE AMATEUR RADIO CLUB — 
meetings Friday night. Contact Doug 
Hunter, (07) 48 7725.
WINDSOR AMATEUR RADIO CLUB — 
meetings Thursday night at Wavell 
Heights, Contact Geoff Adcock, (07) 
59 7732.

TEN METRES
Advice has been received from the 

Upper Hutt Branch 63 (Inc) of the New 
Zealand Association of Radio 
Transmitters that a 10 metre beacon, 
ZL2MHF, on Mount Climie, is now 
operating on 28.23MHz.

In order that 10 metre band propaga
tion may be studied it would be ap
preciated if signal reports are forward
ed either via the QSL bureau or direct 
to the Secretary, NZART Branch 63, PO 
Box 40212, Upper Hutt, New Zealand.

The ten metre band (28.00MHz — 
29.70MHz) propagation conditions in
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MA1003, 12V DC CLOCK 
MODULE

Built in X TAL controlled time 
base Protected against 
automotive volt transients. 
Automatic brightness control 
with 0.3” green color display, 
inc. tax

$26-
INC. 1

3 — switches to suit 
MA 1003 clock 45c ea

SUPER SPECIALS 
ONE MONTH ONLY

TTL

5mm LED's DIODES

FLV 112 CLEAR 25c IN 4004 11c
FLV 117 RED 22c IN 4007 15c
FLV 350 GREEN 16c IN 914 07c

7400 29c 7432 ,32c 7475 .66c
7402 .29c 7447 $1.07 7476 ,51c
7404 .29c 7472 .41c 7490 $1.17
7413 .52c 7473 .41c 74121 ,52c
7414 $1.44 7474 ,71c 74123 ,76c

VOLTAGE REGULATORS 
1 amp. POS. (to 220)

uA7805 $1.42 uA7812 $1.42 UA7824 $1.42
UÄ78O6 $1.42 UÄ7815 $1.42 LM309k $2.74
uA7808 $1.42 uA7818 $1.42 LM317k $4.59

PACKING AND POST FREE IN AUSTRALIA. 
MINIMUM ORDERS $5. ALL PRICES ARE 
INCLUDING TAX.

—U.
recent months has been excellent. This 
has given an incentive to Australian 
novice licencees to work the world. As 
a natural outcome interest in the TEN- 
TEN International Net has become a 
major activity, the reward being a cer
tificate from a chapter of this inter
national net.

One of the more recent chapters 
formed is the "Down Under ZL1 
Chapter".

Details of that chapter, The "New 
Orleans Chapter", and the "Central 
Florida Cyprus Chapter" will be includ
ed in these notes as space permits.

DX AWARD
The Frazer Valley DX Club, VE7DXC, 

issues an award to amateurs in any part 
of the world who make contact with 
the required number of club members. 
At present there are 47 members.

The award is issued for contacts made 
subsequent to 1st May, 1978. QSL cards 
are not required with application, just a 
certified list of stations giving date; 
GMT, frequency, mode.

All amateur bands may be used for 
SSB; CW; SSTV; RTTY; or through 
OSCAR translator. Repeater contacts 
are not eligible.

Contacts — USA and Canadian 
stations to work 15 members; the rest

of the world — 5 members.
Cost of the award — 5 IRC's or

US$1.00.
Applications to — FVDXC Awards, 

Box 3112, Langley, B.C. Canada V3A 
4R3.

RTTY NEWS
Paragraphs 61 and 112 of the "Hand

book for Operators of Radio Stations in 
the Amateur Service" which relate to 
radioteletype (RTTY) have been 
amended to read as follows:
Para. 61: Automatic telegraph systems;

The transmission of radiotelegraph 
signals by an amateur station shall be in 
accordance with the following special 
conditions:

(a) The emission shall be:
F1 — frequency shift not more 
than 850Hz, A2 or F2 — occupied 
bandwidth to be confined within 
the limits + or — 3kHz.

(b) The code used shall be:
(i) five unit (start-stop) 

teleprinter code correspon
ding to the international 
telegraphic alphabet No 2: 
or

(ii) seven unit (start-stop) data 
transmission code cor
responding to the inter
national alphabet No 5 (US 
ASCII or ANSCII) including 
the original ASCII and the 
Australian standard AS XI for 
information exchange.

(iii) any other internationally 
recognised code.

Ç^HIRNSIDE ELECTRONICS
BRIGHT STAR CRYSTALS PTY LTD

35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 
(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171)

YAESU FRG-7 \
Ä™ ÎÎ“E S «»u 

SYNTHESIZED COMMUNICATION RECEIVER

MAY WE REMIND YOU
OUR PRICE: $324.00
ALSO AVAILABLE - YAESU

160-10m 
160-10m 
160-10m 
160-10m
80-10

FT101E
FT301
FT301S
FT901

Transceiver 
Transceiver 
Transceiver 
Transceiver 
Mobile Unit

FT-101E
PLUS
ROTATORS - BEAMS COAX - 
SWR METERS - MIC COMPRESSORS 
- FREQUENCY COUNTERS FROM 
S159.00.

ANYTHING TO DO WITH

AMATEUR RADIO

RING CHIRNSIDE 

FIRST ! ! !

Prices and specifications subject to change without notice

CHIRNSIDE ELECTRONICS
26 EDWARDS ROAD, LILYDALE 3140 
Telephone: (03) 726 7353,

THAT BRIGHT STAR CRYSTALS 
HAVE MORE THAN 36 YEARS 

EXPERIENCE IN

HOSE & EQUIPMENT CO. PTY. LTD. SYDNEY. PHONE 666-8144

APPLICATIONS FON 
PERTH AGENT REQUIRED.

FRED HOE & SONS PTY LTD 
BRISBANE. PHONE 47 4311

ROGERS ELECTRONICS 
ADELAIDE. PHONE 42 6666

DILMOND INSTRUMENTS 
HOBART PHONE 47 9077
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“U,
Para. 112

(a) the operator of an amateur sta
tion snail transmit the call sign of 
the station being worked and the 
call sign of the station he is 
operating at the beginning and 
end of each transmission and not 
less frequently than once in any 
ten minutes during the session.

(b) stations transmitting the modes 
associated with automatic 
telegraph systems (F1, A2 or F2) 
and F4 emissions shall, in addi
tion to identification on the 
mode in use as specified above, 
employ either:
(i) the international Morse code;
or
(ii) telephony
for identification at the end of 
each transmission.

The New South Wales RTTY group 
provides a WIA news broadcast each 
Sunday morning at 0030GMT on 
7045kHz and 14.090MHz. The speed is 
45 Baud and the shift 170Hz.

An SSB net co-ordinated by Lindsay 
Douglass, VK2ON is conducted each 
Monday night at 8.00pm on 3605kHz, 
also on Saturday afternoon at 2.00pm 
on 7045kHz. The net will be the forum 
for RTTY technical discussion and to 
assist in solving problems that RTTY 
operators may have.

The VK/ZL/Oceania DX Contest to 
be held October, 1978 will include an 
RTTY section. This is the first time RTTY 
has been included in this popular 
worldwide contest and will be held on 
the weekend October 7th & 8th. Rules 
have been received and will be 
published in a future issue.

CLUB DIRECTORY
The following club details have 

recently come to hand.
Club name: Killarney Heights Novice 

Radio Group.
Club call sign: VK2BKX.
Meeting place: Alternate members 

homes when convenient to 
members.

Day and time: 2nd and 4th Friday each 
month commencing at 8.00pm.

Affiliation: WIA Youth Radio Service, 
NSW division.

Contact: Secretary — Mark Vowels, 6 
Nulgarra Street, Frenchs Forest, NSW 
2086. Telephone 451 3963.

Club name: The Gippsland Gate Radio 
Club;
Call sign: VK3BJA;
Meeting place: The Oakwood Park 
scout hall, Heyington Cr & Titcher Rd 
corner, Dandenong;
Day and time: The second and fourth 
friday of each month;
Affiliation: Member of "VICAR" (Vic
torian Inter-club Committee of

IONOSPHERIC PREDICTIONS FOR JUNE
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 bonds 
indicate periods when circuit is open. 6.78
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Amateur Radio;
Net frequency: VHF Ch. 50 
(146.500MHz);
Sundays, 7.30pm HF 3.560MHz + 
QRM, Sundays 8.00pm 28.4MHz + 
QRM, Sundays 12 noon;
Amateur training: Classes held at the 
meeting place each Monday night at 
7.30pm;
Contact: Lionel Curling, VK3NM, 
phone 88-3710.

Club name: North West Amateur Radio
Group.

Club call sign: Repeater VK2RAB.
Meeting place: Arranged to suit 

members.
Day and Time: In a different host town 

or city every four months.
Affiliation: To be determined at 

meeting in Moree during May, 1978.
Net frequency: 3574kHz Monday 

evenings at 8.30pm.
Contact: Secretary Kerry Adams, 

VK2BXT, PO Box 511 Moree, NSW 
2400. Telephone (067) 52 2233 (day), 
(067) 52 2548 (night).

VHF REPEATER NOTES
Repeater information of installations 

sponsored by the NWARG:— Area — 
Gunnedah; Channel 5. This repeater 
has been operational for some months 
and is located at Porcupine Reserve, 
Gunnedah.

Under construction: Moree/lnverell 
area; Channel 7. An application for a 
licence has been made to the P&T 
Dept.

Proposed: Glen Innes/Armidale 
area; channel 1 or 3, both provisional. 
Surveys are being conducted in the 
Glen Innes area to locate a suitable site.

The Blue Mountains Radio Club 
repeater, on channel 9, has been in
stalled at its permanent site at Medlow 
Bath after several weeks test at a 
Springwood site. Results have been 
very encouraging, in spite of the fact 
that the transmitter is operating on low 
power at present. Plans to increase the 
power are under way. •

SO YOU WANT TO BE 
A 

RADIO AMATEUR?
To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia7 Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence in 
February each year

For further information write to

THE COURSE SUPERVISOR, 
W.I.A.

14 ATCHISON STREET, 
CROWS NEST. N.S.W. 2065
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YAESU

De-Luxe HF transceiver — FT901 DM has it all!
Only the "DM” model has all the usual “options" as STANDARD 
components.
FT901DM, the ham’s dream, a deluxe 160-10m Tcvr with a host of 
new unusual features placing it far ahead of other sets. 
P.A.2x6146B, Dig. and analogue readout, Freq, memory, 
electronic keyer, F.M., AF selectivity, heterodyne reject (control), 
10-second “tune-up" timer protects P.A. AC/DC operation, RF 
speech processor, variable I.F. band width, special circuitry to 
reduce spurious and harmonic emissions, etc! Priced at only 
$1639.

FT-101E TRANSCEIVER: With new, more effective noise 
blanker, 160-10 Mx, SSB, AM, CW.
FT-301S 160-10mx, fully solid state Tcvr suitable for Novice use. 
25W PEP max. Inc. VOX control, offset tuning, calibrator. 
FT-301 160-10mx. Fully solid state Tcvr, built in RF Speech 
Processor, 200W PEP Input.
FT-301 D DELUXE DIGITAL Tcvr. Similar to FT-301

* FP-301 MATCHING POWER SUPPLY. 20 Amp 12V suit all 301 
T ranscei vers.
’FP-301D DELUXE POWER SUPPLY. With built in 24 hr or 12 

Hour Clock and auto — CW ident Keyer provision.
YO-301 MATCHING MONITORSCOPE for FT-301 Series
FC-301 ANTENNA COUPLER, inc. SWR & Pwr meters, ant. 
switch and connectors.
R-301 RELAY BOX for FT-301 to FL-2100B.
FT-7 TRANSCEIVER. Ideal novice & mobile. 80-1 OMx. 20W.
FL-110 SOLID STATE LINEAR. 200W PEP Input, 160-10mx.
OPTIONAL CRYSTAL FILTERS, VFOs, SPEAKERS etc 
FL-2100B LINEAR AMPLIFIER: 80-10Mx, uses 2 x 572B.
FRG-7 WADLEY LOOP RECEIVER: 0.5-29.9 MHz.

‘Power Supply Price applies only with purchase of matching transceiver.

SERVICES
ELECTRONIC 60 Shannon St., Box Hill North, Vic., 3129. Phone 89 2213

Agents in all States and A.C.T.

FR-101D RECEIVER: All solid state, 23 bands incl. all amateur 
bands 160-10m plus 6 and 2m, FM, CW, etc., etc.

FR-101D DIGITAL: rras all the options of the FR-101D.

FTV-650B SIX METRE TRANSVERTER: Converts 28 MHz. SSB 
to VHF, and includes receiving converter. 50W PEP.
FTV-250 TWO METRE TRANSVERTER: Similar FTV-650B 10W- 
15W cutput, but all solid state and built-in AC PS.

FT-223 TWO METRE TRANSCEIVER: 10W. 23 Channels, plus 
one priority channel. Inc. 40, 50 & 51, $149. Ca few only.)

FT-227R 2mx, FM Tcvr, 800 Ch, with Dig. Readout, memory
YO-100 MONITORSCOPE: Matches the FT-101E.
YP-150 DUMMY LOAD/POWER METER: For use over the 
frequency range 1.8-200 MHz. Three power ranges, 0-6W, 0-30W, 
0-150W with built-in cooling fan.

Servicing facilities for our Amateur and Novice equipment. We 
check all sets before sale and provide a 90 day warranty.
All prices incl. S.T. Postage and freight extra. Add Ins., 50C per 
$100. Prices and specifications subject to change without notice. 
Availability depends on stock position at time of ordering.

FRED BAILVK3YS
JIM BAIL VK3ABA

JAS7778-51

An Amateur Radio
Community Service Announcement!
How to recognise the export 
quality set you should be getting 
for your money!

Areyou concerned about warranty, after sales service, andspareparts 
availability for your purchase of amateur radio equipment? Would you 
pay for a transceiver and be happy to accept it without an English 
language instruction manual, made for operation only on 220V A.C. 
instead of the more usual Australian line voltage of 230-240V (250 V in 
W.A.), equipped with a non-Australian standard (illegal) two core A.C. 
power cable, possibly less some features that may be considered 
normal or necessary by a conscientious factory authorised importer?

O. K, we believe we know the answers to these questions, but how 
can you identify the equipment?

First of all, check that your chosen dealer is a factory authorised 
agent or that he is an agent approved distributor. Is he prepared to 
spend a reasonable amount of time showing you the set, providing a 
genuine warranty, etc. or does he push a sealed carton under your 
nose with the suggestion that, e g., "You are getting it cheap enough 
what more do you expect?"

Do ensure that your purchase of an A.C. operated transceiver is 
fitted with an Australian approved 3 core A.C. power cable and 3 pin 
plug. Look for the official approval numbers stamped on the cable and 
plug. Does it include an English language instruction manual? 
Amateur transceivers produced by the Yaesu Musen Co. Ltd. of Japan 

for authorised sale in Australia include the characteristic export blue 
and white covered English language manual, usually printed on 
glossy paper — not a black and white covered manual or a photo copy.

Check that the equipment is fitted with a 234V primary power 
transformer and carries the Yaesu factory 234V sticker, and that the 
serial number has not been removed or obliterated. As an example an 
authorised dealer imported FT-101E should include speech 
processor, cooling fan, crystals for all amateur bands 160M-10M with 
full coverage on all ranges, microphone, A C. and D.C. power cables, 
accessory connectors, etc.

An FT-301S should have crystals installed for 80M-10M (28.5-29 
MHz on 10M), reject control, connectors, microphone, VOX, crystal 
marker calibrator, etc.

In other words make sure that the set that you are purchasing is an 
Australian Standard export quality set and not an unauthorised 
imported ("bootlegged") job!

This space was donated in the interests of better amateur radio by' 
Bail Electronic Services of Box Hill North. Melbourne. Australian 
Yaesu agent since 1963.
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YAESU MUSEN FT-7 MOBILE HF TRANSCEIVER

Superseding the earlier FT-75 and FT-75B transceivers, the Yaesu- 
Musen FT-7 pictured above has been especially designed for the 
amateur who is keen on mobile operation, using the HF bands. 
However, backed up by a 5-6amp, 13.8V power supply, it can also 
give a very good account of itself in the “shack”, in between times.

single "tune" control serves to peak the 
output circuitry into the antenna, on 
the assumption that the latter will be 
substantially resonant at the operating 
frequency, and at a nominal 50 ohms. 
Other switching allows the selection of 
USB, LSB or CW, noise blanking on 
receive, and the possible use of exter
nal VFO or crystal control.

Other controls include an off-on 
paddle switch, concentric RF and AF 
controls on receive, and a Mic Gain on 
transmit. The latter appears to be 
delightfully non-critical in its setting in 
that, providing it is turned up far 
enough to activate the automatic level 
control, modulation more or less looks 
after itself.

Other features not mentioned so far 
include semi break-in with sidetone, a 
receiver with MOSFET front end, and a 
matching AC power supply, available as 
an extra. Power supply requirements 
are 13.5V at a nominal 3A, with an RF 
power input of 20W. Unwanted side
band and carrier suppression is rated at 
better than 50dB; stability is better than 
300Hz from a cold start and better than 
100Hz over 30 minutes after warm-up.

With its hand microphone and a 
cradle intended for under-dash moun
ting, the FT-7 is reminiscent of VHF 
amateur and CB transceivers, but is 
larger, heavier, more ambitious 
technically — and more expensive!

The dimensions are 230mm (W) x 
80mm (H) x 290mm (D) and the weight 
is quoted as 5kg. While obviously more 
bulky than the usual CB mobile 
transceiver, it should still be a practical 
proposition for the average family car. 
In fact, judged on the basis of an all
band amateur HF transceiver, it is a 
remarkably compact piece of 
equipment!

Actual frequency coverage is 3.5 — 
4.0MHz, 7.0 — 7.5MHz, 14.0 — 
14.5MHz, 21.0 — 21.5MHz and 28.5 — 
29.0MHz. The limited coverage within 
the last named band is an obvious com
promise that the designers have had to 
settle for but it is pointed out that the 
VFO coverage can be shifted to other 
half-megacycle segments by installing 
other available crystals.

A common slow-speed vernier dial 
with concentric scales serves both the 
transmit and receive functions so that, 
having tuned a calling station accurate
ly, the transmitter will come up on the 
same frequency.

To read off the frequency, the 
operator must memorise the start of the 
particular band, eg 20m (or 14.00MHz).

Above: The FT-7 
transceiver has a 
potential for both 
mobile and fixed 
service.
Right: A set of 
loaded whips plus 
"mast", also 
available from Bail 
Electronic Ser
vices.

The scale visible immediately above the 
large tuning knob carries 100KHz 
divisions, while the scale rotating im
mediately above that again is marked in 
1kHz divisions. One may thus read off 
the frequency (say) 20m or 14.0MHz 
(from the selector switch) plus 200kHz 
(from the lower scale) plus 56kHz (from 
the upper scale); ie 14.256MHz.

Associated with the tuning facilities is 
an in-built channel marker, invoked by 
a panel switch nd providing a check on 
each100kHz setting of the dial. A slider 
type control under the dial allows it to 
be set precisely to the calibration.

Another tuning facility, also invoked 
by a switch, is a "clarifier" or fine tune 
on the receiver only, allowing the 
operator to cope with an off-frequency 
incoming signal, without disturbing his 
own transmitter setting.

The desired band is selected by a 
switch marked 10-15-20-40-80, while a

Audio power out is 3W.
"Fired up" in the "shack", the FT-7 

gave a very good account of itself, with 
excellent characteristics on "receive" 
and enthusiastic comments about the 
stability and quality of the transmission. 
It would appear to be an excellent 
proposition for the amateur who wants 
a versatile HF rig for home, holiday and 
mobile.

By way of special interest, the dis
tributors supplied a set of in
terchangeable loaded whips from 
Yaesu, one for each band, plus a com
mon "mast" which a natural quarter
wave on 144Mhz. These must have a 
Cotential, not only for mobile working, 

ut for use in a situation where a nor
mal antenna cannot be set up.

For further information: Bail Elec
tronic Services, 60 Shannon St, Box Hill 
Nth 3129. Telephone 03 89 2213. 
(WNW)
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Lafayette))
10 Metre 

Amateur Band 
Transceiver

UNIMETRICS $179,50
STINGRAY II Including Sales Tax

• 24 Channels in Novice Segment of 10 
Metre Amateur Band.

• Fine Tune effective on both Transmit 
and Receive.

• Upper Side Band, Lower Side Band 
and AM operation.

• Ideal low cost Mobile Transceiver or 
Base Station with optional 240V AC 
Power Supply.

Here is an economical way to join in the 
increasing activity on 10 Metres. A 10-Metre 
amateur band version of the famous 
STINGRAY II transceiver thousands of which 
are providing excellent CB service. 24 
channels between 28.30 MHz and 28.59 MHz 
as recommended by the WIA and published in 
Amateur Radio for October, 1977. Fine Tune 
operates on both transmit and receive for 
greater frequency control.

SPECIFICATIONS
Sensitivity: SSB, 0.25uV or better; AM, 1.0 uV 
or better. Adjacent Channel Selectivity: 90db 
+ or -10 KHz. RF Power Output: SSB, 12-watts 
P.E.P.; AM, 4-watts max. at 13.8V DC. Fine 
Tune: + or -600Hz. Audio Output: 3-watts.

Supplied with Internal Speaker, Microphone, 
Mounting Bracket, DC Power Lead.

STINGRAY II ....................................... $179.50
240V AC POWER SUPPLY................. $46.50
44” MOBILE ANTENNA with

9' cable and PL259.......................... $29.50
Base Station Antennas also available.

Operators of this equipment should hold a 
Novice or Full Amateur Licence.

SEND REMITTANCE WITH ORDER FOR 
IMMEDIATE DELIVERY FREIGHT PREPAID 
ANYWHERE IN AUSTRALIA.

Dealer enquiries Invited.

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div. of E.T.D. Electronica Pty Ltd
94 St Kilda Road, St Kilda 
Victoria 3182. Tel. 94-6036.

DRAKE TRANSCEIVER IS VERSATILE

Elmeasco Instruments Pty Ltd have 
released advance details of the latest 
transceiver from the R.L. Drake Com
pany, U.S.A. This is the Drake TR-7 
transceiver which, with a number of 
options, makes up to a very versatile 
unit. While aimed mainly at the 
amateur market, the options make it 
suitable for commercial applications, 
such as marine, embassy, government, 
military, etc.

The TR-7 is a basic transceiver intend
ed primarily for amateur use. It covers 
the amateur bands from 1.5MHz to 
29MHz in six segments (1.5-2.0; 3.5-4.0; 
7.0-7.5; 14.0-14.5; 21.0-21.5; 28.5-29.0), 
on both transmit and receive, plus 
receive only 2.5-3.0MHz and 5.0- 
5.5MHz. Tuning is by means of the 
analog dial only. (No digital readout.)

An option called "Aux-7" adds any 
eight selected 500kHz channels 
between 0 and 30MHz on receive, and 
between 1.5 and 30MHz on transmit.

A second option; "DR-7 digital read

Daiwa SWR and power meter from ICOM
Vicom has released a new 

SWR/POWER meter produced by the 
well known Daiwa company, designed 
for professional and amateur use. It is 
designated as the SWX777.

It has a power rating of up to 1kW

out general coverage board", adds the 
digital read-out facility, plus con
tinuous receiver coverage from 1.5 to 
30MHz. The Aux-7 option can be used 
with the DR-7 option if desired.

Other options are a series of receiv
ing selectivity filters which can be in
stalled and selected individually from 
press-buttons on the front panel. The 
standard filter is 2.3kHz and the options 
are; 300Hz (CW), 500Hz (CW), 1.8kHz 
(narrow SSB or RTTY), and 6kHz (AM).

Receiver sensitivity is given as; less 
than 0.5uV for 10dB S+N/N (CW), and 
less than 2.0uV for AM at 30 per cent 
modulation with the same S/N ratio.

Modes of operation are given as; SSB 
(USB-LSB), CW, RTTY, and AM )with 
reduced carrier — A3H).

The transmitter is rated at 250W PEP 
for SSB, 250W for CW and 80W (carrier), 
plus upper sideband, for AM.

Further details may be obtained form 
Elmeasco Instruments Pty Ltd, 15 Mac
donald St, Mortlake, NSW 2137.

and a frequency range of 1.8 to 30MHz. 
It is not frequency conscious and, 
therefore, there are no conversion 
charts needed for power level readings. 
Two ranges are provided; 200W and 
1000W and LED indicators show which 
has been selected.

The SWR measuring system uses a 
novel approach, in that both forward 
and reflected power are measured 
simultaneously, using twin meter 
pointers. The SWR is read at the point 
where they cross.

The claimed accuracy of the instru
ment is 7 per cent of full scale. Size of 
the unit is 192mm (W) x 120mm (H) x 
133mm (D).

Further enquiries should be directed 
to Vicom International Pty Ltd, 139 
Auburn Rd, Auburn, Victoria, 3123.
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Deutsche Welle Celebrates Twenty-Five Years

The Voice of Germany has celebrated 25 years of International 
Broadcasting and is one station that has made a tremendous 
progress with its relay stations. These are now located in many 
strategic parts of the world.

"This is Radio Deutsche Welle broad
casting from Cologne to the Far East on 
11795kHz in the 25 metre band." With 
this announcement the overseas ser
vice of the Federal Republic of Ger
many began transmitting regular 
programs at 1030GMT on May 3, 1953.

Response to the first few broadcasts 
came quickly and produced a surprise 
— one third of the listener-s letters 
received were written in a foreign 
language. The Deutsche Welle reacted 
quickly. Barely twelve months later it 
launched a foreign language news 
program in English, French, Spanish 
and Portuguese. The foreign language 
programs were systematically expand
ed and the technical facilities built up 
step by step.

Today — 25 years later — the 
Deutsche Welle has drawn con
siderably nearer the goal it is legally 
committed to pursue: every day it 
broadcasts 93 programs in 34 languages, 
and endeavours to convey an impres
sion of life in Germany to listeners 
overseas.

The facilities of Deutsche Welle over 
the past 25 years have dramatically in
creased, and the station now has a 
series of relay bases around the world.. 
The main transmitter sites in Germany 
are at Julich (which consists of nine 
transmitters of 100kW) and Wertachtal 
(which has eight transmitters of 
500kW).

In Portugal there are two transmitters 
of 250kW. On Malta there are three 
transmitters of 250kW for short-wave 
and one transmitter of 600kW for

Notes from readers should be sent te 
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. 

medium-wave transmissions. In Africa 
the transmitters at Kigali are two of 
250kW while on Antigua, in the Carib
bean, there are six transmitters of 
250kW which are used jointly by 
Deutsche Welle and the BBC. Further 
facilities on Montserrat are being used, 
and the present coverage for Asia is to 
be filled in with a new relay station in 
Sri Lanka.

Deutsche Welle has two 
transmissions in English for Australia 
and these are 0930-1030GMT on 9650, 
11850 and 15275, 17715, 17780, 17800 
and 21540kHz. The morning service 
from Cologne is broadcast 2100- 
2200GMT on 7130 and 9765kHz. 
Programs in German for Australia from 
Deutsche Welle are broadcast 0600- 
0950GMT on 6085, 6145, 7285, 9690, 
9735, 11795, 17845 and 21560kHz. The 
morning program 2300-2315 is on 6065, 
7235, 9630 and 11905kHz.

The mailing address for reports to 
Deutsche Welle is PO Box 100444, 
Cologne, Germany.

CHANGES AT KTWR
Station KTWR at Agana Guam con

tinues to search for new frequencies as 
the Trans World Radio station becomes 
established as a new gospel voice in the 
Asian area. Recently KTWR has been 
using 15425kHz 1100-1130GMT in 
English and 1130-1300GMT in Man
darin. This transmission is also carried 
on 11850kHz.

KTWR is keen to receive reception 
reports from listeners, giving a com
parison of the two frequencies in use. 
In the past few weeks the station has 
been using several 19-metre band 
channels in an attempt to find a good 
frequency, 15115, 15135, 15145, 15155 
and 15195kHz have all been used.

KTWR is a member of the Trans 
World Radio group, with its main sta
tion at Monte Carlo. The actual begin

ning took place in Tangiers under the 
call sign WTAN, and in 1956 they were 
using just 10kW.

Trans World Radio now has stations 
in Swaziland, Sri Lanka, Bonaire, Cyprus 
and Guam, and broadcats in more than 
50 languages. Its transmitters have a 
combined output power of over 5,000,- 
000 watts.

RADIO YUGOSLAVIA
Earlier this year, the short-wave 

broadcasts from Yugoslavia were taken 
over by a new organisation, known as 
"Radio Yugoslavia," from the former 
"Radio Belgrade." Plans have been an
nounced for an expansion of short
wave services which will eventually 
result in worldwide coverage.

The address of the service is now 
Radio Yugoslavia, PO Box 880, 11000 
Belgrade, Yugoslavia.

According to a verification letter, 
Radio Yugoslavia broadcasts in English 
1530-1600GMT on 11735, 15240 and 
9620kHz. Further English broadcasts are 
1830-1900, 2000-2030 and 2200- 
2215GMT on 6100, 7240 and 9620kHz.

VOA USES 11 METRES
Proof of the increased sunspot count, 

which enables broadcasters to move to 
higher frequencies, is now obvious 
with the use of the 11-metre band by 
Israel and the Voice Of America. The 
11-metre band covers 25,600-26,100kHz 
and, according to the Voice of America, 
a transmitter at Greenville South 
Carolina is using 26040kHz 1600- 
2000GMT. The power on this frequency 
is 50kW according to Robert Jones of 
Sydney, who is a VOA Technical 
Monitor. The last use of this band by 
VOA was in May 1974.

Though the frequency range at the 
moment only extends to 26,100kHz, 
there have been experimental 
transmissions on even higher frequen
cies in this band during the early days 
of high frequency broadcasting. One of 
these stations operated on the highest 
frequency so far used by an inter
national broadcater, and this was ex
perimental station W4XA Nashville, 
Tennessee which operated on 
26150kHz with the power of 1,000 watts. 
This experimental station relayed the 
medium-wave broadcasts of WSM.
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VIDEO TECHNICS
SHOP 1 BONDI JUNCTION PLAZA BOO OXFORD ST. BONDI JUNCTION, 
N.S.W. 2022 TEL: 387-2555.

3RD FLOOR. EQUITABLE LIFE BUILDING. 301 CORONATION DRIVE. 
BRISBANE 4064 PH. 36 1257.

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.

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

Blob-Board
The new way to build 

circuits
The Technique of inserting components on one side of a board and soldering on the 

other is done for reasons which are now completely out of date Namely this technique 
was established originally because heavy and bulky components were used This no 
longer applies and has big disadvantages, the circuit is impossible to follow unless the 
board is continually turned over to inspect each side, its difficult to work on both sides 
of the board and soldering basically needs three hands A common fault is to mount 
both leadout wires on the same track

Blob Boards give you the modern low cost, easy way to build circuits Blob-Boards 
are roller tinned circuit boards on which each roller tinned copper track is identified by 
the letter and/or number system Simply tin the end of the component, butt the compo
nent lead against the roller tinned track, apply a blob of solder and the component is 
blobbed into place All construction is from one side, component location could not be 
simpler, soldering is much easier, subcircuits can be tested, then assembled together, 
the plain side of the Blob-Board is free and so the Blob-Board can be mounted flush on 
case walls And they can be reused, simply apply a soldering iron to the Bob and 
remove the component

Using Blob-Board
No need to lose your way round a circuit board that needs a layout drawing Blob Boards make construction easy Blob- 
Boards have numbered tracks that make layout drawing out of date, the tinning ensures easy soldering, and the tracks don't 
strip off when you unsolder components Blobbing components on to the tracks (no holes, no drilling) makes layout easy to 
follow

ZBV Range

All in packs of 3 only
7BD Range ZBlC Range

ZBV Range 0 1 0 15 . ZBD Range 0 1 ZBIC Range 0 1
Size Pitch Pitch Size Pitch Size Pitch

2 5 x5 ZB1V ZB1V5 3 6x24 ZB5D 4 5 x3 ZB1 1C
2 5 x3 75 ZB2V ZB2V5 9 x7 5 ZB8D 4 8 x3 2 ZB21C
3 75 x5 ZB3 ZB3V5 4 75 x7 5

9 5 x7 5
ZB41C
ZB81C

YOUR NEAREST BLOB DEALER? THAT'S EASY. WRITE TO. 
BLOB BOARD ASSOCIATES

P.O. BOX 23, SURREY HILLS. VIC. 3127. OR RING (03) 89-1019

TUNER
VIDEO TECHNICS
COLOUR TV TUNER MODEL HD6709

Record one channel while watching another • No 
modification required to existing television sets • 
Will record while TV set is off • Usable with any 
video recorder BW or Colour with an RF output which 
means this tuner allows video recording of TV 
programs and playback through aerial input of TV set. 
$295.00 + P.P.

COLOUR

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

Starting time 
ite to a second

$195 + P.P.

LATIN AMERICAN SIGNALS
This month, signals from Latin 

America during our afternoons are at 
their best and reception is possible in 
the 49, 60 and 90-metre bands. As well, 
reception around 1000CMT continues 
to be favourable and signals in the 31 
and 49-metre bands are being heard, 
while the lower frequencies are also ac
tive.

An interesting signal from Peru on 
6175kHz is Radio Tawantinsuyo, Cuzco, 
Peru which has been heard around 
1018GMT. Jack Buckley of Sydney has 
heard this signal with typical Peruvian 
music and Spanish announcements. 
Signals from Argentina on 6180kHz 
have also been noted at 0915GMT, and 
at O93OGMT the station slogan "Radio 
Mendoza" was given.

BRAZILIAN SIGNALS
At the present time, signals from 

Brazil in the 31-metre band are being 
widely reported by readers in Australia 
and New Zealand. Reception is around 
0900GMT and stations are heard with 
their early morning broadcasts. All an
nouncements are in Portuguese, 
though English and American popular 
music is often heard.

Radio Excelsior at Sao Paulo on 
9585kHz has been heard with this type 
of program up to 1000GMT when full 
station announcements have been 
broadcast. Interference is confined 
after this hour to two strong signals on 
9580kHz, when Radio Korea and the 
Voice of America both commence 
broadcasting.

Other strong signals have been noted 
from Aparecida on 9635kHz and Radio 
Bandeirrantes on 9645kHz. Harry 
Weatherley of Melbourne also reports 
good signals on 9675kHz from Radio 
Diario da Manha.

LUXEMBOURG USING 15350kHz
Radio Luxembourg has for many 

years been operating on two short
wave frequencies: 6090 and 15350kHz. 
The former channel is frequently heard 
around dawn and dusk but suffers in
terference from the Sydney ABC station 
VLI6.

Reception on 15350kHz has been dif
ficult for several years, as this area is 
one in which there is severe jamming. 
However, the frequency of late has 
been received clear of this interference 
and a broadcast in Arabic from VOA 
Greenville is noted up to a2200GMT. 
After this transmitter leaves the air, it 
has been possible to hear Radio Luxem
bourg at fair strength. The broadcast 
consists of news in French at 2200 
followed by popular music with both 
French and English announcements.
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THE LOUDSPEAKER THAT LOOKS AT MUSIC 
THE WAY YOU DO: JBL’s NEW L11O.

You're at a concert. The sound 
surrounds you. There's a guitar. A 
piano. Some horns.

You hear all of it.
But more than that, you hear 

each part of it. Each sound. Every 
sound. All the sound.

Most loudspeakers can't do 
that. They only meet you half way. 
Only left and right, all or nothing. 
JBL's new L110 goes all the way. 
It looks at music the way you do.

Left, Right. Front. Back.
The LI 10 has almost perfect 

stereo imaging— a result of pre
cise, uniform dispersion at every 
frequency.

Inside the LI 10, there's a brand 
new, super-sophisticated cross
over network designed specifically 
to match the new components.

There's a new 10’’ woofer which 
utilizes a massive 3" voice coil 
and IVi Ib. magnetic assembly— 
normally found in 12” woofers.

Frequency Dispersion of the LI 10 

--------at 400Hz--------.at 2kHz —^at 10kHz

|BLs new LI 10 loudspeaker is part of 
the same research and development break
through that created our no-tradeoff, 
top-of-the-line L2I2 system.

If this graph looks familiar, it should. The 
L212 produced an almost identical one.

The result is smooth, accurate 
bass, plus an amazing level of 
efficiency and power handling 
capability throughout the entire 
system. (One more nice: You get 
more headroom for your ampli
fier. Less clipping.)

NowJook at the LI 10. The most 
acoustically transparent grille JBL 
has ever created is visually trans
parent. too. You can see right 
through to the satin black com
ponents inside.

If you’d like a lot more technical 
information on the LI 10, write us 
and we ll send you an engineering 
staff report. Npthing fancy. Except 
the specifications.

But you really should come lis
ten to the LI 10. And ask for it by 
its first name: JBL. You’ll be get

ting the same craftsmanship, the 
same components, the same 
sound heard in the very top 
recording studios in the world.

Over four hundred of the leading record
ing studios in the world — from Los Angeles 
to London to Muscle Shoals to Munich to 
Tokyo to Tennessee - use our sound to 
make theirs. Shown here is Capitol Records 
in Hollywood, California.

HA118/78

Distributed by—
HARMAN AUSTRALIA PTY. LTD PO Box6. BROOKVALE. N.S.W 2100.

•JBL
GET IT ALL.



your tapes?

Switch to Maxell!

Why blame your tape recorder 
for problems caused by

Maxell tape is made of 
only the finest polyesters. 
And every inch of it is 
checked for even the 
slightest inconsistencies.

Every day people all over 
the country go into hi fi 
dealers with complaints 
about theirtape recorders.

When in reality what 
they should be complain
ing about is their tapes.

Because the fact is, a lot 
of the problems that 
plague tape recorders can 
be attributed to bad tape.

HEAD WEAR IS CAUSED BY YOUR 
RECORDER. OR IS IT?

If you have to clean your 
tape heads more than 
usual ... for example ... it 
could be that your tape 

doesn’t have a special 
nonabrasive head cleaner.

Maxell has one.
If your recorder jams, it 

can be any number of 
things. Maxell does some
thing to prevent all of 
them happening.

We make our cassette 
shells of high impact poly
styrene. And then so they 
won’t crack even after 
years of use, we finish them 
to tolerances as much as 
60% higher than industry 
standards.

JAMMING IS CAUSED BY YOUR 
RECORDER. OR IS IT?

Inside, we use free roll
ing Delrin rollers so the 
tape doesn’t stick.

And finally, we screw 
instead of weld everything 
together because screws 
make stronger cassettes.

If your tape recorder 
frequently suffers lapses in 
sound, it could be the 
tape is of inferior quality.

Low Osto« non ^Output

maxell^.3
Sound R« maxEllüôi.35-90

POOR TRACKING IS CAUSED BY 
YOUR RECORDER. OR IS IT?

So if you’re having prob
lems with your recorder, 
try a Maxell cassette, reel- 
to-reel tape.

You might find there’s 
really nothing wrong with 
your tape recorder, just 
with your tape.

Service, P.O. Box 49, Kensington,



De-soldering problems?
The new Weller power vacuum desoldering station for printed circuit 
board repair. Famous Weller closed loop temperature control protects 
sensitive components while soldering or desoldering. See-through 
solder collector is easy to clean or replace. Non-burnable cord sets 
afford safety and longer life. Low voltage tool inputs give added safety 
margins. High impact resistant tool handles and stainless steel barrels 
mean longer tool usage.
Also there’s now cordless soldering from Weller- (see right). 
Soldering was never easier than with the Weller cordless kit, consisting 
of iron charger, solder, 4 different tips and a handy screwdriver.
Other products from The Cooper Group include Crescent, top quality 
electronic pliers; Lufkin, measuring equipment; Nicholson, precision 
files; Xcelite, professional hand tools and Wiss shears and scissors. 
Whatever your requirements, you can choose Cooper products with 
confidence.

The Cooper Group
CRESCENT LUFKIN ■ NICHOLSON WELLER-WISS XCEUTE

The Cooper Tool Group Limited,
P.O. Box 366, Nurigong Street, Albury NSW 2640, Australia.Telephone: 215511 Telex: 56995

COOPER 
INDUSTRIES



Philips
Motional Feedback Speakers. 

A step doser to sound perfection
At Philips, striving for perfection is one of 

our hallmarks. Now, after years of exacting 
research in our European laboratories, we’ve 
come very close to the ultimate in Hi-Fi 
reproduction. We’ve developed a very compact 
way of reproducing low frequencies that’s simply 
known as MOTIONAL FEEDBACK.

A piezo-electric crystal built into the cone 
of the woofer converts the acceleration of the 
cone into an electrical signal. The acceleration 
of the cone is linearly translated back to the 
original signal driving the loudspeaker. This 
signal is fed back to the input of the amplifier 
incorporated in the enclosure and compared with 
the original signal, thus enabling the loudspeaker 
to be immediately corrected at the slightest 
deviation. In this way, the acoustical behaviour 
of the woofer can be completely controlled. 
This has the following 
advantages: 
1. The resonant 
frequency is registered 
as a deviation from the 
original signal and 
corrected.
2. Unwanted vibrations 
(distortion) are 
reduced.

3. The correction signal forces the loudspeaker 
to produce the extremely low notes clearly.
4. It becomes possible to use smaller 
loudspeakers and smaller enclosures for 
reproducing undistorted low notes at a very high 
sound pressure level.

Specifications — Model 544
Volume: 15 litres; 9 litres acoustic
Total power of amplifiers: 60 Watt, cont. sine wave power 
Frequency response: 30-20,000 Hz
Treble filter: continuously variable, 0-18 dB per octave,
-3 dB at 7,000 Hz
Cross-over frequencies: electronic cross-over at 500 Hz, 
passive cross-over at 3,000 Hz
Input sensitivity: continuously variable 1-23V at 100 kohm 
Amplifier for woofer: 40 W cont. sine wave power 
Amplifier for squawker and tweeter: 20 W cont.
sine wave power

Specifications — Model 541
Volume: 8 litres; 4.5 litres acoustic 
Power of amplifier: 30 Watt cont. 
sine wave power
Frequency response: 35-20,000 Hz 
Cross-over frequency: 1400 Hz
Input sensitivity: 1 V at 10 kohm, 
for connection of pre-amplifiers 
7.5 V at 100 Ohm, for connection 
of low power amplifiers
19 V at 100 Ohm, for connection 
of high power amplifiers
All specifications are subject to alteration without notice.

PHILIPS We want you Iphiups 
to have the best

367 2077
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FREQUENCY CHANCES

Recent frequency changes have been 
observed in April with adjustments to 
avoid interference being the main 
cause of the new channels being heard. 
This survey gives the details on these 
changes.
AUSTRIA: Vienna, broadcasting to 
Australia and New Zealand, now uses 
9605kHz 0700-0900GMT with English at 
0830GMT. The frequency replaces 
9765kHz and, as we suggested to Vien
na, with 9605kHz being dropped by 
Radio Sweden, this frequency could 
well provide good reception in this 
area. Another frequency noted is 
17815kHz 0600-0700GMT.
ANTIGUA: The BBC relay base on An
tigua is providing secondary coverage 
of the World Service to Australia on 
6195kHz 0900-0915GMT. The frequency 
of 11775kHz is used 1200-1300 Monday 
to Saturday and 1300-1330GMT daily. 
Antigua is also using 15420kHz 2000- 
2115GMT for a transmission to this area. 
BELGIUM: Brussels is using 15205kHz in 
place of 15210kHz at 0630GMT. Accor
ding to John Mainland of Wellington 
NZ, the move has been made to avoid 
interference from Cairo. The broadcast 
is in French and heard from 0630GMT. 
The service in Dutch has been noted on 
15190kHz at the same time.
BULGARIA: Radio Sofia is using 
9765kHz with an English broadcast 
directed to North America and com
mencing at 0430GMT.
ISRAEL: Tel Aviv has a broadcast in 
English 0500-0515GMT which is heard 
on 9835kHz and another new frequen
cy 11955kHz. The latter channel 
replaces 11960kHz.
INDIA: All India Radio Delhi is using 
the additional frequency of 9535kHz for 
a morning transmission to Australia of 
2045GMT. The broadcast is also heard 
on 9525kHz and 11740kHz.
LEBANON: Beirut has been noted on 
15440kHz with English at 1830GMT 
beamed to Europe and later at 
0100GMT in Spanish for South America. 
The broadcast in English 0230-0300GMT 
is on the new frequency of 11825kHz 
and this transmission suffers some in
terference from Tahiti.
SAUDI ARABIA: Broadcasts in Arabic 
on the out-of-band channel of 6265kHz 
have been noted at 1715GMT with 
reported close-down at 2030GMT. 
Bryan Clark of Wellington NZ advises 
that 17755kHz is now being used by 
Saudi Arabia with a program in Arabic 
at 0630GMT.
ROUMANIA: Radio Bucharest is being
received on 17785kHz with English
0645-0715GMT for the Far East. After
0715GMT, the transmission continues
in Roumanian. Reception on 11940kHz
of this English broadcast is also well
received.

USA: KGEI San Francisco, with Japanese 
at 0800 and Russian at 0900GMT, is us
ing the new frequency of 9750kHz in 
place of 5980kHz for its gospel 
programs to the Far East.
VATICAN: The Vatican radio is using 
6210kHz in place of 6190kHz for the 
Four Voices" program at 0700GMT. This 
multi-language service includes 
English, French, Italian and German 
and features news for tourists about 
Rome and notices concerning func
tions at the Vatican.
URUGUAY: Montevideo has been 
heard on 9515kHz with its new inter
national service at 0320GMT. At this 
time, a short news bulletin in English 
was broadcast. This SODRE transmis
sion has also been noted on 15273KHz 
by Paul Ormandy, Oamaru NZ.

LISTENING BRIEFS 
EUROPE

BELGIUM: The Belgium Radio advise of 
a frequency change for their English 
transmission which is valid up to 
September. The transmission to North 
America 0015-0100GMT is now broad
cast on 6080 and 9685kHz. The Belgium 
DX Corner program is now broadcast 
on these frequencies on the second 
and fourthSunday of the month. 
English to Africa is broadcast 1715- 
1800GMT on 11940 and 15250kHz.
ICELAND: The daily broadcast from 
Reykjavik is 1200-1300GMT on 
12175kHz. The transmitting site is in the 
south-east part of the island and the 
program is intended for Icelandic 
seamen. The station extends its 
schedule for certain events. According 
to Finland DX Club, reports are 
welcomed and verified with a card.

ASIA
NEPAL: Katmandu is now using a new 
100kW transmitter, which was officially 
opened recently. This new transmitter 
broadcasts on 5005kHz. The broadcast 
in English on this frequency is 1440- 
1520GMT and, as well, is on 3425kHz. 
News in English is heard at 1450 accor
ding to the BBC Monitoring Service.
PAKISTAN: Radio Pakistan continues to 
broadcast a news bulletin in English 
from 0930-0935GMT during its 0830- 
1045GMT South Asia service which is 
transmitted on 11885 and 15520kHz. 
KOREA: Radio Korea at Seoul has been 
heard on the out-of-band frequency of 
7550kHz with a service to the Middle 
East. A transmission in Korean is noted 
to 1900GMT when a time signal is 
broadcast and the program continues 
in Arabic. Seoul has also been observ
ed on 9580kHz at 1000GMT with English 
news and this is also broadcast on 
9525kHz.
CLANDESTINE: One of our readers, 
Alan Lowing of Campbelltown NSW, 
reports reception of the Voice of 
Malayan Revolution. This transmitter is 
located in Southern China and broad
casts towards Malayasia and Singapore. 
The station was heard on 15950kHz, 
with a transmission in English at 
1005GMT. « 

infrared remote 
control system 
The SIR 60 System permits the construc
tion of a reliable IR control for 60 different 
commands. Because of its great variety of 
functions possible, this remote control 
system will find applications not only in the 
entertainment field but in the industrial 
area as well. The system concept contains an 
essential data bus. Because of this feature 
the remote control can be universally exten
ded. Examples: Remote control of radio 
and stereo equipment, TV sets, light dim
mers & switches, projectors, toys such as 
model railways, cars, cranes, garage doors, 
etc. Because of its high immunity to noise 
it will operate in bright sunlight.

Special Properties:
* No interference from wall reflections and 
Doppler-effects.
•High rate of information transfer, combi
ned with improved noise immunity, because 
of the use of pulse-code-modulation (PCM) 
in the biphase code.
* Extensive instruction set containing 60 
instructions.
* By means of three analog memories, three 
analog functions can be controlled in 
approx. 64 steps.
* A large permissible tolerance of the ope
rating frequency in the transmitter and re
ceiver makes the use of quartz-stabilized 
oscillators unnecessary. A simple LC tuning 
circuit is sufficient.

TRANSMITTER
The transmitter Circuit (18 pin IC), deve
loped in P-MOS depletion technology, con
verts the instructions obtained from a ma
trix (keyboard) to a 6-bit biphase code. By 
means of this code up to a maximum of 
60 commands can be transferred, through 
an infrared transmitting stage, to a receiver 
equipped with the matching receiver IC.

Special features:
* Without special means, 32 instructions 
are possible - an extension to 60 is possible 
through the connection of additional dio
des or the use of double contacts.
* Low power consumption of typically 
3 mA (5mA max.). An external transistor 
driven by the transmitter IC, disconnects 
the battery during dwell periods, thereby 
extending its life period considerably.
* Large supply voltage range, from 5 to 16V

RECEIVER
The receiver IC (18 pin IC) developed in 
MOS depletion technology, evaluates the IR 
signals coming from the transmitter circuit. 
Through a serial interface, which is external
ly accessible, the commands get to the pro
gram memory and the analog memory. The 
receiver IC permits the control of 16 pro
grams and three analog functions. In addi
tion, the circuit contains two spare outputs 
and one input or output for the ON/OFF 
function. With the addition of an extra 
decoder IC and 2-digit LED display a visual 
indication from 1 to 60 is possible.

The complete kit contains: one coded IR 
Transmitter IC, three IR diodes, one IR 
receiver sensor with IR filter, one IR pre
amplifier IC, one receiver IC, one display 
decoder, one dual LED display plus 30 
pages data sheets.

$29.50 incl. p/p 
(30 pages data sheets only $3.00) 
DELTA DESIGN LABORATORY

RED BANK COURT
ST. ALBANS 3021 VIC.
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ri fact:
the IV does more... much more!

THE V15 TYPE IV OFFERS:

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

SYSTEM TRACKABILITY'
E3 THEORETICAL RECORDED VELOCITIES 
O ACTUAL MEASURED RECORDED VELOCITIESShure V15 Type IV ;

SUPER 1X . TRacidx/
Stereo Dynetic® Phono Cartridge

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.

- _ — 40 job 40b IK..... 4K 10K 20K
4— SUBAUDIBLE --------H-------------------- AUDIBLE SIGNAL REGION------------------->1FREQUENCY IN HERTZ

•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 V15 Type 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 AUDIO ENGINEERS (Vic.)
342 Kent Street. 2A Hill Street.

SYDNEY 2000 N S W THORNBURY 3071 Vic

AUDIO ENGINEERS (Qld.)
5IACastlemaine Street.

MILTON 4064 Qld

ATHOL M. HILL P/L
33 Wittenoom Street. 

EAST PERTH 6000 W.A.
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Classical 
Recordings

Reviewed by Julian Russell

Beethoven — Symphony No. 3: “amazingly instructive”
BEETHOVEN — Symphony No. 3 in E 

Flat (Eroica) transcribed for piano 
solo by Franz Liszt and played by 
Roger Woodward. RCA Red Seal 
Stereo Disc VRL1 7151.
Liszt seems to crop up in every 

column I write recently. This is not sur
prising when the many different facets 
of his life and work are remembered. 
Apart from being the greatest piano vir
tuoso of his time — giving recitals all 
over Europe when transport was slower 
than slow — he still found time to be a 
great innovator, not only for that in
strument but also for the orchestra. He 
was a fine conductor, generous to all 
who sought his advice or financial help 
and apparently irresistible to women.

Indeed it is freely thought that he 
sought ordination — if that is the word 
— as an abbe in the Roman Catholic 
Church so that no desperate female ad
mirer could lure him into marriage.

Among his many compositions are a 
splendid collection of transcriptions for 
piano of songs, orchestral works, and 
instrumental solos. The transcriptions 
are amazingly true to their originals, 
but in his Fantasias he took one or two 
tunes, or even scraps of tunes, from a 
popular piece and on them built an en
tirely new composition. Perhaps the 
best known of these is the great 
Rigoletto Fantasia.

But this transcription of the Eroica 
belongs to the first category mentioned 
here — a faithful transferrence of a 
piece of music from one medium to 
another. It is so faithful that in 
Woodward's great performance you 
will probably sometimes hear details 
that you might miss in listening to the 
original orchestral version, however 
well played.

Liszt made no effort to imitate an 
orchestra on a piano. Rather, he treated 
the symphony as a piano sonata — a 
giant one unmistakeably Beethovenian 
which still preserves all the 
characteristics of the original. And this 
is the way Woodward presents it. I even 
dare to say that you might learn from 
Woodward even more about the work 
than you would from hearing repeated 
orchestral performances under a fine 
conductor.

That the orchestral colorations are
absent doesn't seem to matter so well

as the spirit of the work is retained. 
Everything, except for a few 
thunaerous climaxes, is scaled down to 
what might best be described as 
chamber music level, but strangely 
without sacrifice of its natural 
grandeur. And some of the part writing 
is presented with a clarity seldom or 
never heard in orchestral perfor
mances.

Indeed, many concertgoers and 
record buyers who consider they know 
every note of the Eroica will be 
astonished at the revelations they will 
hear in this Beethoven-Liszt- 
Woodward collaboration. I include 
Woodward deliberately for that is what 
his contribution means to me. 
Woodward's great technique can 
always be taken for granted, nowever 
waywardly he sometimes uses it. He 
studies every work minutely in prepara
tion and then offers his idea of how it 
should go, and however perverse it

Mozart: “a fine performance”
MOZART — Serenade No. 4 in D Ma

jor, K.203. Serenade No. 5 in D Major, 
K.204. Marches in D Major, K.237 and 
K.235. Pinchas Zukerman (violin) 
plays the solo parts and conducts the 
English Chamber Orchestra. CBS 
Stereo Disc, S2BR 220350.
Violinist-conductor Pinchas Zuker

man has here the services of the English 
Chamber Orchestra which he con
sistently uses stylishly, though he 
sometimes contrasts it to his own solo 
work.

Make no mistake though, this is a 
fine performance, admirably recorded. 
My opening remark was prompted by 
the fact that though Zukerman proves 
himself a conductor of talent enough to 
augur well for further activities in this 
field, he is also a virtuoso violinist and, 
as if born of habit, this occasionally 
creeps through in his solo con
tributions. Not often, mind you, but still 
often enough to remind the listener of 
his outstanding skill in this field. 

Here and there is a tendency to
romanticise passages and even once a
whole movement — the first of the
Concertante — and again, here and

may sometimes sound to you, you can 
take it or leave it.

I'm sure Woodward would r emain 
unworried and convinced he wa s right 
in any circumstances. But, allied t‘.o tnis 
technique he displays here, he sh ows a 
depth of perception of the music that 
should surprise — and delight — many. 
True here and there is a moment that 
strikes the ear strangely — as it mig ht in 
many of Woodward's performances, 
however fine.

Some listeners, for instance, will be 
bound to disapprove of his slow ten ipo 
in the Scherzo. But he never tamp ers 
with the music's form. This is a record 
worthy not only of a long posterity, t >ut 
an amazingly instructive one too to .all 
musicians, no matter how well in
formed they may think they are on a II 
aspects of tne Eroica. The sound is fin e 
except for a very rare tape hiss, easih v 
ignored.

there, an irresistible urge to display his 
great gifts of brilliance.

But elsewhere, merits so heavily out
weigh these momentary inconsisten
cies of style that they may well Ke 
overlooked by all but the most hyper
critical listeners. Indeed, so much did I 
enjoy the Serenade (No. 4) as a whole 
that I myself feel churlish at men
tioning its trivial blemished And these 
small blemishes might seem aH the less, 
important to those who want to have 
their universally admired soloist in full 
bloom, so to speak.

At a guess, the proportions for or 
against could well be even. So don't 
dismiss it on my account. The odds are 
even that you could belong to the 
above mentioned other team of ad
mirers.

The playing of the English Chamber 
Orchestra is always right up to its 
famous high standard and the 
engineering first rate.

The Fifth Serenade is the other major
work in this two-disc set. The Fifth was
recorded a few months after the Fourth
and to me it sounds as if Zukerman
benefited by listening to the earlier
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Classical Record Reviews ...

one. In the Fifth, he and the orchestra, which Zukerman 
again conducts while playing the concerto-like solo part, are 
in accord with the whole.

Gone are all Zukerman's temptations to self-indulgence 
in the solo part. Even the cadenzas are delivered with a 
minimum of show and in perfect proportion to the whole 
conception. His performance could not be more modest 
and remain as completely satisfying as it does here. And 
when he is not playing himself he sees to it that his orchestra 
has every opportunity — especially the first desk players — 
to display its renowned skill. Indeed, all told, I cannot recall 
having heard a more alluring performance by any other 
combination, past or present.

Two splendidly played Marches, both in D Major, K.237 
and K.235 make a generous fill. Before closing I might men
tion that the cover decoration is in the form of a bright pain
ting, much in the Richardson manner. The more you ex
amine it the more really comic details you will find.

☆ ☆ ☆

BERLIOZ — Summer Night. Song Cycle sung by Yvonne 
Minton and Stuart Burroughs, with Pierre Boulez conduc
ting the BBC Symphony Orchestra. CBS Stereo Disc 
235864.
Berlioz wrote these enchanting songs as a suite for solo 

voice with piano accompaniment. The voice could be either 
mezzo-soprano or tenor. And nowadays that is the way they 
are usually heard in the concert hall though with an 
orchestral accompaniment scored by Berlioz himself with 
his usual brilliance.

But while orchestrating the piano accompaniment some 
years after the composition of the songs, he started chang
ing some of the key signatures around so that the various 
compasses suited other than the original tenor-mezzo ver
sions. I can find no explanation for this except that perhaps 
Berlioz had some special singer, or singers, in mind whose 
voices were better suited to the new keys. Also there is good 
reason for speculating that Boulez, when studying the songs 
for recording, realised that he would himself choose which 
type of voice should sing a particular song since all are very 
different in mood, some requiring a light voice, others a 
more emotion-charged one.

I can't say that I am always in total agreement with Boulez' 
various choices, and Minton often towers above the light 
and sometimes unsteady tenor Stuart Burroughs. Minton's 
voice has a warmth and emotional range that is missing in 
Burroughs'. But what else could be done, seeing that Boulez 
retains Berlioz' revised key signatures! I am not a 
mathematician, so I am unable to say how many per
mutations six separate items can provide. And no doubt 
there will be many who will agree with Boulez' choice.

As to Boulez' account of the accompaniments, he 
sometimes over-expresses some of the composer's inten
tions. However this response of mine may be due to my 
always intense enjoyment of the version sung by Janet Baker 
and accompanied by Barbirolli with the New Philharmonia 
Orchestra recorded back at the beginning of 1969.

I was, on the other hand, entirely captured by both Min
ton's and Boulez' account of the Death of Cleopatra, a piece 
rarely heard because its unusual structure and content make 
it difficult to include in any ordinary concert program. 
Despite the difficulty of a completely satisfactory collabora
tion, Minton and Boulez achieve, it here with brilliant 
success. It should make a valuable addition to the library of 
any Berlioz enthusiast who perhaps may be surpriseo to 
recognise little bits from elsewhere in the composer's 
oeuvre, especially Benvenuto Cellini.
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BARTOK — Music for Strings, Percussion and Celeste.
Dance Suite. Played by Antal Dorati conducting the 
Philharmonia Hungarica Orchestra. Two Images played by 
the Frankfurt Radio Symphony Orchestra conducted by 
Eliahu Inbal. Philips Stereo Cassette 7300 453.
Although we have, in this cassette, a good Hungarian con

ductor conducting an Hungarian Orchestra in Hungarian 
music, I must confess that the first movement of this 
eloquent piece just failed to grip me as it usually does. It 
sounded a trifle too colourless. But 1 found the second 
much more vital and sprightly.

I admit the first movement is marked andante tranquillo 
but I thought Dorati a little too tranquil. In the second 
movement the very difficult syncopations are exemplary in 
their unanimity.

I liked the third movement best of all. It is a typical Bartok 
nocturnal slow movement, full of tiny insect sounds and 
almost every other kind of natural sound that can be heard 
by a keen ear on a still night.

I found it difficult to work out why I wasn't carried away 
bv the spirited finale. It has so many good points and the 
playing is always note perfect. I could not detect a single 
fumbled entry. Was it a bad day for me — or Dorati? I'll give 
him the benefit of the doubt because he does all the right 
things.

In the Dance Suite, Dorati uses the same orchestra but 
with additions to bring it up to symphonic size. Here is play- 
ng that delighted me not only in the great variety of its 
jeautifully sustained dance rhythms, but also in the subtle 
modifications of the oft-returning ritornello Bartok uses to 
bind the suite together. A really exciting performance.

On the same cassette, the Frankfurt Radio Symphony 
Orchestra under Eliahu Inbal plays Two Images — Im Fill 
Vloom and Village Dance. The first is a nature study, though 
not in Bartok's usual nocturnal style. Nevertheless, it shows 
the same wonderful ear for natural sounds and their effect 
on his ultra sensitive hearing.

Inbal wins a passionate response from his orchestra that is 
not entirely characteristic of Bartok's music, but then I 
would hesitate to call the music characteristic Bartok. It is a 
an early work, composed when he was immersed in the 
music of Debussy and has more than a hint of Delius.

The Village Dance is true to title in Bartok's already in
imitable style. I must confess that the middle section doesn't 
sound very much exhilarating.

* * *

MUSSORGSKY — Pictures at an Exhibition. Prelude to 
Khovantchina. New Philharmonia Orchestra conducted 
by Charles Mackerras. Vanguard Stereo Disc 71188.
I found the sound a little hard on his disc, perhaps 

because my pressing is a stereo version of a work recorded 
quadraphonically. But it is always beautifully clear and 
balanced with outstanding delicacy, even if it sounds con
tradictory in the most heavily scored sections. In the quieter 
items — the Old Castle, for instance — where the sharpness 
of the acoustic is toned down, the superb quality of the New 
Philharmonia Orchestra's playing can be better enjoyed.

I did notice something odd about the veiled quality of the 
tuba's playing in Bydlo (Polish Ox Cart). It sounds a bit like a 
dinosaur calling its young. But Mackerras gets a fine effect 
by his insistence on the side drum roll at the climax. Follow
ing this you have the delicious refinement of the Chicken 
Ballet.

Another exciting piece is the disciplined bustle of the 
Limoges Market Place. In this item, where the tempo 
broadens before the sinister introduction to the Catacombs, 
there was a good deal of reverberation on my set. But the 
noble strains of the Great Gate of Kieff bring it all to an ex
hilarating ending.

The fill is a sound performance of the same composer's 
Prelude to his opera Khovantchina, which landscapes a 
dawn over Moscow. Mackerras does all the right things 
though the whole effect was spoilt a little for me by the wiry 
quality of the upper strings. ®
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Devotional Records
IT'S ALL RIGHT NOW. Jessy Dixon.

Stereo, Light LS-5719. (From Sacred 
Productions Aust., 181 Clarence St, 
Sydney and other capitals).
To put you in the picture, Jessy Dixon 

is a young male negro vocalist who says 
in his jacket notes that he has been 
singing Gospel for quite a while but it 
didn't mean all that much to him until 
five years ago, when he became a com
mitted Christian.

Backed here by the Jessy Dixon 
Singers, and elsewhere by the Christ 
Memorial Choir, the Thompson Com
munity Singers and other named 
vocalists, he presents a program of ten 
numbers:

I Expect To See Him — He'll Be Right 
There — Father Me — I'm Satisfied — 
Hold On — It's All Right Now — Come 
To Me — Lord, You've Been So Good 
To Me — Born Again — He Has Done 
Great Things.

While certain of the tracks are fairly 
subdued, the performance as a whole 
must be labelled rock Gospel — a tag 
that will repel some and attract others. 
But, if you are in the latter group, the 
performance is good and so also is the 
quality of the recording itself. More 
tnan that, if you belong to a group 
looking for new material, a note on the 
cover indicates that a companion music 
book has also been published by 
"Light" Records. (W.N.W.)

☆ ☆ ☆

THE WORLD'S BEST LOVED HYMNS, 
Vol. II. Maurice McKenzie, organ.
Stereo, Image (Astor) ILP-4923. Also 
on Musicassette 4ILP-4923.
The basis for the title of this album, 

which is one of a series, was a 
"favourite hymn" survey conducted in 
1971 by the "Belfast Telegraph" 
newspaper. Eighteen of the one hun
dred nymns which emerged as the most 
favoured are played here by Maurice 
McKenzie on tne Conn electronic 
organ.

As a method of indicating the nature 
of the hymns, I list each alternate title: 
Love Divine — Guide Me O Thou Great 
Jehovah — Rock Of Ages — Abide 
With Me — Eternal Father, Strong To

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 EdwardslD.W.E.), Greg Swain (G.S.), and Danny Hooper (D.H.).

Side
recordings

Save — When The Roll Is Called Up 
Yonder — Will Your Anchor Hold — 
And Can It Be — O For A Thousand 
Tongues To Sing — Now The Day Is 
Over (plus, of course, the nine others in 
between).

Fairly obviously, Maurice McKenzie 
has had to face the problem of playing 
two verses each of 18 all-too-familiar 
tunes. Had he decided to arrange, or
nament and "perform" each one, he 
could Easily have alienated the very 
people who cherish the simple, familiar 
melodies. As it is, he has chosen to play 
them in a very subdued fashion, more 
or less as you'd hear them in any 
number of modest churches and 
chapels.

If your prime interest is in organ 
music, you won't like the end result, es
pecially for the none too subtle use of 
vibrato and Leslie. But, if you just like 
simple old-time hymns, chapel style, 
then Maurice McKenzie may have 
planned it just for you. (W.N.W.)

Instrumental, Vocal 
and Humour

GREAT COMPOSERS. Cyril Richard 
tells their stories and introduces the 
instruments of the orchestra. Stereo, 
Image (Astor) ILP-4924.
In six simple tales, addressed to 

young children, Cyril Richard tells the 
story of as many great composers: 
Bach, Mozart, Haydn, Brahms, 
Schumann, Beethoven. He tells of their

childhood, briefly sketches their career
and introduces snippets of their music,
almost as background sound to the tale.

On side 2, attention is turned to the 
orchestra. He introduces clarinet, 
piano, harpsichord, French horn, cello 
oboe and violin — not in any formal 
way but as a kindergarten game: walk 
when you hear this one . . . stand still 
when you recognise that one. And 
move your hands to the music.

The sleeve is endorsed "Music ap
preciation for children, highly 
recommended". While not boasting 
the insight of a kindergarten teacher, I 
don't think I'd be inclinded to quarrel 
with that claim. If you have children in 
the target age group, it may be well 
worth your while to sample the two 
sides. At least, it would be a change 
from "I'd like a Toohey's" (W.N.W.)

☆ ☆ ☆

GREATEST HITS OF 1720. Philharmonia 
Virtuosi of New York, conducted by 
Richard Kapp. Stereo, CBS SBR 
235871.
If you like music of the 17th and 18th 

centuries, this disc should appeal. With 
a collection of light little pieces from 
Bach, Corelli, Handel and Albinoni, 
Sed on a variety of instruments, it 

es very pleasant and relaxed listen
ing.

The pieces played are a Canon by 
Pachelbel, a Gigue by Corelli, the 
Rondeau from Mouret's First 
Symphonic Suite, an Adagio by 
Albinoni, the Sarabande from Handel's 
Suite No. 11 for Harpsichord (which is 
the theme from the film "Barry Lyn
don"), Campra's Triumphal March 
from "Tancrede," and four items by J. 
S. Bach: Air for the G. String, A Minuet 
from Anna Magdalena's Notebook, 
Largo from the F-minor Harpsichord 
Concerto, and Adagio from the Coner- 
to for Violin and Oboe.

The playing is of a high standard, and 
the recording is fine. (J.R.)

☆ ☆ ☆

ONE DOZEN ROSES. The Mom and 
Dads. GNP Crescendo stereo L 36430. 
Distributed by Festival Records Pty 
Ltd.
"The Mom and Dads" could not in 

any way be confused with the "Mom
mas and Poppas". The former group is 
an old-time dance band which will 
prove enjoyable if you are a ballroom 
dance fan but makes monotonous 
listening if you are not. Record quality 
is passable.

As might be gathered from the album 
title there are one dozen tracks, each 
with a rose theme: One Dozen Roses 
— Bouquet Of Roses — The One Rose 
— Sweet Gypsy Rose — Ramblin' Rose 
— Red Roses For A Blue Lady — Room 
Full Of Roses — Paper Roses — My 
Wild Irish Rose — Yellow Rose Of Texas 
— Moonlight And Roses — Painted 
Tainted Rose. (L.D.S.)
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SPECIAL PURCHASES
GARRARD Model SL65B

RECORD CHANGER AT LESS THAN 1/3 LIST PRICE — Eft
(RECOMMENDED RETAIL PRICE $110.00)

SUPPLIED WITH GOLDRING MAGNETIC CARTRIDGE AND DIAMOND STYLUS.

A precision automatic and manual record
playing unit fitted with Garrard Synchro-Lab4 
pole shielded motor to provide constant speed 
conditions for the 10% inch aluminium turntable.

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 tor accurately setting the arm to give optimum playing con
ditions for the chosen cartridge.

BASE & PERSPEX COVER FOR GARRARD

CAN BE SUPPLIED WITH SHURE M75-6S 
Magnetic Cartridge and Diamond Stylus a $2.50 extra 

Also available with ceramic cartridge 
AU changers new in original cartons

Send S.A.E. for full specifications
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 $2.75 Vic., SA & Qld $4.75
Tas., WA & NT $6.00 (Reg. post $2.00 extra)

OR B.S.R. UNITS $29.50 EXTRA PLUS FREIGHT.
NEW STANDARD PM-4M W-24 WATT STEREO AMPLIFIER AT LESS THAN TRADE PRICE

MANUFACTURED BY STANDARD RADIO CORPORATION — A MAJOR JAPANESE ELECTRONIC MANUFACTURER.

plus post & packing$59.00
NSW $3.50
VIC., QLD, SA $5.00
WA, TAS. $6.50 (Reg. post $2.00 extra)

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 13%" 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.

SPECIAL PACKAGE OFFER Send SAE for full specifications.

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 PERK,T
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 of cabinet. Cabinet 
dimensions 23" x 13" x 10".

Post & packing extra: NSW $2.70; VIC, SA, QLD, $4.70; WA $5.70. 
(REGISTERED POST $2.00 EXTRA IF REQUIRED) cabinents available.

NEW MAGNAVOX — MV50 — 50 WATT SPEAKER SYSTEMS 
As featured In Feb. 1976 Issue ot Electronics Today

Complete kit of pens (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.

$82 nd ,rei9h* extra Per rail or air freight.▼®4.UU cabinet available.

B.S.R. STEREO PLAYER MODEL
LESS THAN % LIST PRICE P-128B $39.00 WITH SHURE 

M75CS MAGNETIC CARTRIDGE
PROFESSIONAL SERIES

Auto or manual operation. 3 speed. 11W 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 $6.00 (reg. post $2.00 extra)

SHURE MAG. CARTRIDGES
New Shure M75-6 Magnetic 
Cartridges with diamond stylus

PER KIT 830 System also available.

NEW STANDARD B.S.R. C123 
RECORD CHANGERS
$20.00 LESS THAN 

% 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

jev./min. Finished in black with 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).

$12.50 POST FREE

GARRARD M.82 
$57.00

TRANSCRIPTION 
CHANGER

Supplied with Goldring Magnetic Car
tridge with Diamond Stylus. Post & pack
ing (Reg. post) NSW $3.60, Vic., SA. Qld 
$4.74, Tas $5.50, WA & NT $5 80

NEW ROLA C12PX 12” HI-FI SPEAKERS
Rola twin cone Hi-Fi speakers. Freq, range 40 to 13,000 cycles power 
rating 30 watts. Imp-8ohms. Post & Packing: NSW $2.50. Interstate
$3.50. $16.50

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.
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LIGHTER SIDE — Cont.

NO REGRETS. Barry Crocker. Stereo, 
Astor ALPS 1055. (Also on cassette 
4ALPS 1055.)
Perhaps without thinking, I picked 

up this album expecting it to be 
another from Barry Crocker, the singer 
with a big voice, a big orchestra and 
songs beloved by traditional baritones. 
But it isn't that kind of album at all; its a 
much lighter sound, with backing by a 
rhythm/rock group and modern songs, 
many of which were composed by 
Barry Crocker himself.

The title is "No Regrets" but the 
almost universal theme seems to be un
requited love: Love Is — Throw A Little 
Bit Of Love My Way — Moonbeams — 
Lady Of The Night — Sweet Alabis — 
I'd Rather Leave While I'm In Love — 
On And On — No Regrets — If I'd Only 
Known — Be Good To You — The Grass 
Was Always Greener.

Recorded in Hollywood and Los 
Angeles, the quality is quite okay but it 
would be wise to check a couple of 
tracks to see whether Barry Crocker's 
style here is in line with your expec
tations. (W.N.W.)

☆ ☆ ☆

BURL IVES. MCA COPS 7991 Astor 
release.
Burl Ives fans will appreciate the 

twenty well-known tracks on this 
"Country Gold" release from Astor, 
with titles like: Call Me Mr In Between 
— Royal Telephone — I Walk The Line 
— The Almignty Dollar Bill — The Bliz
zard — Forty Hour Week — Green 
Green Grass Of Home — Pearly Shells 
— This Is All I Ask — My Gal Sal — Mary 
Ann Regrets — Funny Way Of Laughin'.

No recording dates are listed, so most 
of the tracks could be re-releases, but 
this does not reduce the pleasure of 
hearing a master of the folk-country 
idiom again. Th^ quality is good 
throughout. (N.J.M.)

☆ ☆ ☆

JEANETTE MacDONALD and NELSON 
EDDY — Legendary Performers. RCA 
Victor CPL1 2468.
This one seems certain to be a big hit 

with movie buffs, as well as with those 
who still have fond memories of the 
romantic duo as part of their own 
youth. RCA have brought together just 
about all of their famous songs, and 
although they are not taken from the 
original sound tracks, many were 
recorded at much the same time. Of 
the 15 tracks, 8 were recorded in 1935- 
36.

There's Indian Love Call and Rose-
Marie from "Rose-Marie", Italian
Street Song, I'm Falling In Love With
Someone, Ah! Sweet Mystery Of Life
and Tramp, Tramp, Tramp Along the
Highway from "Naughty Marietta",
Sweetheart Waltz from "Sweethearts",

FASCINATIN' RHYTHM. Yehudi 
Menuhin & Stephane Grapelli. 
Quadraphonic, World Record Club 
WRC-R.03271.
I well remember the fascination 

when I heard Yehudi Menuhin and 
Stephane Grapelli playing together for 
the first time — violin "giants" in the 
respective world of classics and jazz, 
and yet teaming together so naturally.

This album comes as a sequel to their 
earlier and very successful "Jealousy: 
Music of the Thirties" and features the 
music of George Gershwin, Jerome 
Kern and Cole Porter — or what's left 
after the duo have finished doing their 
own thing with it:

Just One Of Those Things — Soon — 
Sumertime — Nice Work If You Can 
Get It — Johnny Aime — Looking At 
You — Embraceable You — Fascinating 
Rhythm — Liza — Why Do I Love You 
— Menuet pour Menuhin — S'- 
Wonderful — I Get A Kick Out Of You 
— All The Things You Are — I Got 
Rhythm.

If you count up those titles, you will 
find a total of 15 tracks, a generous 
helping indeed. It's not very deman
ding material as far as the recording is

Will You Remember? from "Maytime", 
Wanting You from "New Moon", and 
also Rosalie, Giannina Mia, 
Stouthearted Men, Beyond the Blue 
Horizon, Song of Love and I'll See You 
Again.

The recording quality is quite good, 
although some of the earlier masters 
are a little edgy and obviously narrower 
in bandwidth. Naturally enough 
Jeanette and Nelson sound rather more 
mature in the later recordings, too, as 
these were made in 1957-58 — twenty- 
three years after the first recordings!

As a tribute to one of the most 
famous and well-loved singing and 
movie twosomes, it's a collector's item. 
And even in these cynical seventies it's 
still surprisingly enjoyable as well. (J.R.)

☆ ☆ ☆

THE FLORAL DANCE. The Brighouse 
and Rastrick Band. Stereo, 45rpm. M7 
MST223.
The name may look like a put-on but 

it's apparently a real band, somewhere 
in Britain. "The Floral Dance" is on side 
1 and "Bachelor Girls" on side 2. Why it 
should have come my way I'm not sure,

WORLD RECORD CLUB
World Record Club recordings 

reviewed In these columns can be 
obtained only through the Club, 
membership involving the purchase 
of not less than one recording per 
year.

For details: World Record Club 
Pty Ltd, 605 Camberwell Rd. 
Hartwell, Vic. 3124. Telephone 
(03) 29 3636.

concerned, and the sound is as clean as 
you would expect, whether you play it 
in quadraphonic or normal 2-channel 
stereo.

If you don't already have "Jealousy 
. . .", treat yourself to this one. 
(W.N.W.)

STUDY FOR YOUR 
AMATEUR RADIO 

LICENCE
Latest edition of Roger Davis 
study package is now available. 
The NOVICE AMATEUR RADIO 
LICENCE STUDY PACKAGE is 
only $18.00 postage paid. Con
tains the first five items in the list 
below. All mail orders to ANN 
DAVIS, PO Box 200. 
ALDERLEY, QLD 4051.

Elementary and
Intermediate Radio

COURSE MATERIALS FOR 
THE NOVICE LICENCE

Combined theory text- Mail orders
hnnlr please add:

Course $4.80 — 60c
The Amateur Radio 
Licence
Novice Study Guide $2.40 — 40c
Booklet "Learning the 
Morse Code" 60c — 20c
Cassette 
"INTRODUCTION TO 
MORSE CODE" $3.90 — 40c
Morse code practice 
cassettes 2 & 3 $6.00 — 60c

ADDITIONAL MATERIALS 
FOR FULL A.O.C.P.

Advanced Radio Course
Study Guide $4.00 — 20c
Morse code practice 
cassettes 4, 5. 6 $9.00 — 60c

Retail Outlets
CANBERRA:
DIACOM ELECTRONICS. 29 COLBEE 
COURT, PHILLIP, ACT.

SYDNEY:
A to Z Bookshop, 130 Elizabeth Street, 
Sydney (opposite Mark Foys)

BRISBANE:
A to Z Bookshop, 390 George Street, 
BRISBANE (near McDonnell and Easts)
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METAL 
CHASSIS

BOXES
CASES

THE LIGHTER SIDE — Continued

PANELS
BIG range of 

sizes 
and shapes

PAINTED 
STEEL 
AND 

ALUMINIUM
Metric or Imperial in 

metric from
77 x 77 x 77 

to
483 x 267 x 305

Range includes 
Flat Lid 
Turn-over Lid 
Louvres 
Sloping Fronts

but I can report that it's a brief but hap
py sound, with a bass beat that comes 
through fine on a couple of decent 
speakers. (W.N.W.)

☆ ☆ ☆ ☆

RONNIE MILSAP LIVE. Ronnie Milsap. 
Recorded live at the Grand Ole Opry 
House, Nashville , Tennessee. RCA 
Victor APL1-2043.
Ronnie Milsap has made quite a 

name for himself of late in the country 
music world, with a string of hits to his 
credit. The record starts off with an in
troduction by Ralph Emery, but from 
then on it's all pure Milsap, with tracks 
like "Pure Love", "That Girl Who Waits 
On Tables", "Kaw-liga" and "(I'd Be) A 
Legend In My Time".

Technically, the record is Al, with a 
very clean sound and minimal 
background noise. It will obviously 
appeal to C and W fans, and Ronnie 
Milsap fans in particular. (D.W.E.)

☆ ☆ ☆

MUSIC HALL TO VARIETY. Vol. 1. 
World Record Club Retrospect series 
WRC-3168.
What nostalgia I admit to stretches 

back to the early days of radio and 
covers a few of the items on this disc 
like "Motoring" (Harry Tate & Com
pany), "Don't Have Any More, Missus 
Moore" (Lily Morris), "The Laughing 
Policeman" (Charles Penrose) and 
"Fourth Form At St Michaels" (Will 
Hay).

But there are many other tracks here, 
with their roots in the music hall, of 
which I have only the vaguest memory: 
Little Betty Bouncer (Flotsam & Jestam) 
— Here Am I, Broken-hearted (Layton 
& Johnson) — Don't Do That To The 
Poor Puss Cat (Leslie Sarony) — plus 
another half dozen on side 2.

WARDROPE & 
CARROLL Eng. 

Pty Ltd 
formerly 

HEATING SYSTEMS
82 OAK ROAD, 

KIRRAWEE 
NSW 2732 

PHONE: 521 5833

CLASSICAL GUITAR. Liona Boyd.
Image (Astor) ILP-769. Also on 
musicassette 4ILP-769.
You don't need to be a devotee of 

the classical guitar to enjoy this album 
by the outstanding Canadian woman 
guitarist Liona Boyd. In fact, if you have 
passed over the instrument before, she 
may well induce you to listen more 
closely!

Precise, yet sensitive and involved 
with her music and her audience, Liona 
Boyd plays the following numbers, 
some of them transcribed, and all 
covered by the jacket notes:

El Colibri (Sagreras) — Campanas de 
Alba (Sainz de la Maza) — Rumores de 
la Caleta (Albinez) — Zambra 
Granadina (Albinez) — Sounds of Bells 
(Guimaraes) — Cancion Triste (Calleja) 
— Prelude in A Minor, Presto in A 
Minor (Bach) — Gavotte I and II (Bach) 
— Sonata in A Minor (Scarlatti) —

How you react to the album would 
largely depend on whether your 
memories pre-date mine. If they do, 
you'll say "ah yes" to a greater number 
of tracks, of which there are 13, all told.

Selected and re-recorded from the 
EMI archives, some of the older ones 
sound every bit their age but, after all, 
that's the way they've always sounded.

You'll have to make up your own 
mind on this one. It wouldn't be 
everybody's choice. (W.N.W.)

* ☆ *

EVERGREEN. Roger Williams. MCA 
2279. Astor release.
This is one record that I have no 

hesitation recommending. It features 
ten well-known tracks, many of them 
movie themes and all played by piano 
virtuoso Roger Williams.

Included are such favourites as 
"Evergreen" (from the movie "A Star Is 
Born"), "Theme from Airport 77", and 
"When I Need You", the latter recently 
made popular by vocalist David Soul. 
Be sure to listen to the third track on 
side 1, "Cast Your Fate to the Wind" — 
it contains some rather way-out syn
thesiser sounds.

The other six tracks are Theme from 
New York, New York — What Are You 
Doing The Rest Of Your Life — Me — 
Grieg's You Know What By Roger You 
Know Who — Love Song — Main 
Theme From King Kong.

As is usual with this label, the recor
ding quality is excellent. (G.S.)

☆ ☆ ☆

BILITIS, I NEED A MAN. Music by Fran
cis Lea. Stereo, 7-inch 45 rpm. M7 
Records MS-237.
Produced last year in France, this is a 

melodic morsel, particularly "Bilitis", 
from the sound track of David

Sonata in A Major (Scarlatti) — La Fille 
aux Cheveux de Lin (Debussy) — Le 
Muletier des Andes (Tomasi).

Listening to her performance, it is 
easy to appreciate why Liona Boyd, an 
attractive blue-eyed blond, has won the 
hearts of audiences and critics around 
the world. And the quality of the recor
ding is excellent.

One you should buy for your collec
tion. (W.N.W.)
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Hamilton's film by that name. Elec
tronically sourced, the sound is very 
clean, very atmospheric. "I Need A 
Man", which carries an "A" side 
sticker, opens with a more conven
tional soft rock sound but "Bilitis" is the 
one that I liked best. (W.N.W.)

☆ * *
COMMITMENT. Jim Hall. A & M 

Records Inc. Festival Records release 
L 36420.
Perhaps the best way to describe the 

rather run-of-the-mill music on this 
album is to call it a "soft" jazz session. 
Featured are such instruments as piano, 
bass, flugelhorn, drums and guitar. 
There is some vocal backing on one 
track on side 2.

Personally, I didn't find the style to 
my taste and I suspect that many 
readers will react the same way. My ad
vice: listen before you buy. On the 
positive side, recording quality is well 
up to standard.

Track titles are Walk Soft — One 
Morning in May — Lament for a Fallen 
Matador — Down the Line — When I 
Fall in Love — My One and Only Love 
— Bermuda Bye Bye — Indian Summer. 
(G.S.)

☆ ☆ ☆

FLOATERS. Floaters. ABC Records AB 
1030. RCA Release.
This all-male member group gained 

high recognition with the release of 
their last single "Float On". An eleven 
minute version of this single is the 
opening track on the album. "Float 
On" reached No. 1 in England, No. 2 in 
America and reached the top five in 
Australia.

This album, unlike the single, has had 
little success, even though most of the 
eight tracks are very good. The closing 
track "I Am So Glad I Took My Time" is 
a ballad but the remaining seven songs 
are all characterised by a definite soul 
beat.

The theme of the entire album is bas
ed on love, so all of you lovers may 
find this a suitable record to purchase! 
(D.H.)

☆ ☆ ☆

AJA. Steely Dan. ABC Records AB 1006.
RCA release.
Steely Dan is Walter Becker and 

Donala Fagen. All of the seven tracks 
on the album were composed lyrically 
and musically by Steely Dan. Each song 
is a unique musical venture, not like the 
one berore or the one to follow.

The songs vary greatly from ballads, 
example "Deacon Blues" to funky 
numbers, example "Black Cow" and 
the album even contains a rhythm and 
blues poem. "Home At Last" is this 
song, which enhances the poetic 
technique of a definite rhyme scheme.

However, the most renowned songs
on "AJA" are "Josie" and "Peg" (the
single released from the album). A
listen to "AJA", if not a purchase, is a
must! (D.H.)

INTRODUCTORY OFFER JUNE ONLY 
THE NEW WELLER WTCPN SERIES

Low Voltage Temperature Controlled Soldering Station 
(REPLACING THE WTCPI UNIT)

A transformer powered soldering station, complete with a low voltage, temperature controlled 
soldering pencil. The special Weller "closed loop" method of controlling maximum tip temperature 
is employed, thereby protecting temperature sensitive components while the grounded tip protects 
voltage and current sensitive components. The soldering pencil features a stainless steel heater 
construction, a non-burning silicon rubber cord and a large selection of iron plated tips in sizes 
from 8mm diameter to 6mm diameter with a choice of tip temperature of 600°F$315°C,
700°F/370°C. and 800°F/430°C.

A redesigned transformer case features an impact
resistant noryl for durability and protection against ac
cidental damage, a quick connect/disconnect plut for 
the soldering iron, extra large wiping sponge, tip tray to 
store extra tips, plus an improved off-on switch with a 
long-life neon indicator light, a non-heat sinking solder
ing pencil holder, and a 2m flexible 3-wire power cord. 
The soldering iron is normally provided with a PTA7— 
1.6mm screwdriver 7OO°F/37O°C tip.

SPECIFICATION 
Power Unit:

1. Power input 240 volts 50Hz 60 watts int.
2. Transformer Output Voltage — 24 volts (full 
load)
3. Power Unit Size — 113mm x 187.3mm x 
92mm
4. 2 Metres, 3 Wire Power Cord.

Soldering Pencil:
1. Soldering Pencil Wattage — 48 watts
2. Tip Voltage* To Ground .01 volts P-P
3. Pencil Weight — 50 gram (W/O Cord)
4. Recovery Time (from 100°F Drop) W/PTA7 Tip 
= 11 Sec.

$53.69
(INCLUDES $2.00 

P&P CHARGE)

WTCPN TIPS AND ACCESSORIES

ALL 
TIPS 
$1.89 
each

Catalog Numbers

Description

Dimension

600*T^ 

^315°C
700°F^ 

"^37O°C
800°F, 

^430°C A mm B mm C mm D

PTA6 PTA7 PTA8 Screwdriver 1.6 16.0 2.4 15°
PTAA6 PTAA7 PTAA8 Single Flat 1.6 16.0 2.4 30°
PTB6 PTB7 PTB8 Screwdriver 2.4 16.0 2.4 22°

Screwdriver PTBB6 PTBB7 PTBB8 Single Flat 2.4 16.0 2.4 30°
PTC6 PTC7 PTC8 Screwdriver 3.2 16.0 32 22°
PTCC6 PTCC7 PTCC8 Single Flat 3.2 16.0 3.2 30°

Conical PTD6 PTD7 PTD8 Screwdriver 5.0 19.0 5.0 22°
PTDD6 PTDD7 PTDD8 Single Flat 5.0 19.0 5.0 30°
PTP6 PTP7 PTP8 Conical 0.8 16.0
PTK6 PTK7 PTK8 Long Scwdr. 1.2 25.4 11.0 7°

Single Flat PTH6 PTH7 PTH8 Screwdriver 0.8 16.0 3.2 15°
PTL6 PTL7 PTL8 Long Scwdr. 2.0 25.4 1? 7°
PTF6 PTF7 PTF8 Conical Flat 0.8 16.0 0.8 40°

Long Scwdr. PTM6 PTM7 PTM8 Long Scwdr. 3.2 254 190 7°
PTE 6 PTE7 PTE8 Screwdriver 6.0 19.0 5.0 22°

SK128-7-TCP Reflow Tip 9.5mm $16.91
SK180-7-TCP Reflow Tip 21.5mm $16.91
SK137-6-TCP 14 Pin DIL Desoldering Tip$16.91

SK126-6-TCP16 Pin DIL Desoldering Tip $16.91
DIL24 24 Pin DIL Desoldering Tip POA
DS-TCP Bulb Desoldering Attachment $16.91

Distributed by:

| Radio Parts Group
jlL 562 SPENCER STREET, WEST MELBOURNE (03) 329-7888 

1103 DANDENONG ROAD, EAST MALVERN (03) 211-3122

PLEASE SEND IVIE ................WELLER SOLDERING STATIONS AT.............. EACH.
PLEASE SEND ME THE FOLLOWING ACCESSORIES....................................................

I AM ENCLOSING CHEQUE □. MONEY ORDER □. OR PLEASE DEBIT MY 
BANKCARD NUMBER............................................................................................................... 
SIGNATURE.................................................................................................................................
NAME (BLOCK LETTERS)........................................................................................................
ADDRESS.....................................................................................................................................
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MECI DRIVE TURNTABLE 459
YES! WE HAVE MANAGED TO PURCHASE THE ENTIRE STOCK OF THE AWA DIRECT DRIVE, SERVO DRIVEN 
PROFESSIONAL QUALITY TURNTABLES!

NOW’S YOUR CHANCE
TO GO DIRECT DRIVE
AND REVITALISE YOUR HI Fl SYSTEM 
AT A FANTASTIC PRICE!

INCREDIBLE 

SCOOP 

PURCHASE

459 ^2
EASY TERMS AVAILABLE. '
FROM $16.00 DEPOSIT TO
APPROVED APPLICANTS. <

(personal shoppers only)

The quality is superb, right from the 
strong timber plinth to the sophisti
cated 12 transistor control unit. 
Why not update your system NOW - 
just think a direct drive famous name 
turntable for under $200! - This is 
only made possible by our huge bulk 
purchase

INDEPENDENT 
ELECTRONIC 
SPEED ADJUSTMENT

ADJUSTABLE 
SHOCK ABSORBING 
FEET

ADJUSTABLE 
COUNTERWEIGHT

JUST LOOK AT THESE SPECIFICATIONS:
Wow and flutter: 
Signal/noise ratio: 
Drive system: 
Speeds: 
Dimensions (mm):
Other features include:

Under 0.06% rms.
- 55dB
Direct drive, 24 pole (not 12!) 
33-1/3 and 45 rpm, variable 
462 (w) x 182 (h) x 358 (d)

STROBE 
UNIT

UNIVERSAL 
CARTRIDGE 
HEADSHELL ANTI- 

SKATE

MAG. CARTRIDGE SUPPLIED. 
(SHURE M70B CARTRIDGE 
OPTIONAL EXTRA IF REQ.)

HYDRAULIC 
CUEING

MAGNIFICENT 8 PAGE MANUAL INCLUDED WITH EACH 
TURNTABLE - INCLUDES CIRCUIT DIAGRAM

• an 'S' type static balanced tone arm with fully adjustable and calibrated anti-skate * a full hydraulic cueing device 
• a fully adjustable speed control system via electronic circuitry • 12 transistor and 10 diode servo feedback control amplifier • heavy cast 
platter with in-built strobe indicator » universal plug-in cartridge holder fitted with a quality magnetic cartridge with diamond stylus • (If 
required, a world famous SHURE M70B magnetic cartridge can be supplied instead for only $10 extra) » unbelievably low wow & flutter 
* expensive fully adjustable shock absorber feet (these sell for $12.75 on their own!) * Supplied with RCA connectors for your amplifier

AVAILABLE NOW FROM YOUR NEAREST DICK SMITH STORE OR DEALER
IVI A 11 R R R F R P 11QT R l\/l F R Q • SAVE MONEY — Take advantage of our special $5.00-to-anywhere-in-Australia freight offer IVIM IL UnULfl U Uu I U IVI U no. No matter where you live, $5.00 gets the turntable to your door by Comet.
Dick: Please rush me the superb AWA direct servo 
drive turntable special offer.

Name
Please send the basic 
turntable with cartridge

Address Yes! I want the SHURE 
M70B cartridge ($10 extra)

P'code

Cheque enclosed! [Charge my bankcard No
And here's $5.00 for the 
anywhere-freight offer.

Signature Total amount enclosed

7 DAY TRIAL: 
Purchase this turntable 
and try it for 7 days. 
If you are not entirely 
satisfied return it to us 
(in original condition 
and packing) and we 
will refund your money!

$

#SEE OUR DOUBLE PAGE AD FOR FULL LIST OF STORES AND DEALERS

DICK SMITH ELECTRONICS I



Letters to 
the editor

Hands off China!
I was disgusted to read in your Ser

viceman column (April 1978) the petty 
criticism by innuendo of the People's 
Republic of China.

This sort of meddling in international 
politics by a magazine which is sup
posed to be of an electronics nature is 
to be condemned.

If the case is one of neglect by an 
electronic manufacturer of their 
warranties there are plenty of examples 
in our own back yard wnich in some 
cases are a lot worse than the one men
tioned in the letter.

So instead of using your pages to 
promote international tension and divi
sion why not promote goodwill and un
derstanding between all peoples of the 
world no matter what type of political 
system they live under.

Lindsay Shepherd, 
Emerald, Qld.

COMMENT: You appear not to have 
noticed the readiness of the Ser
viceman to criticise our own industry, 
where warranted. The October 1977 
issue provides a recent example. Where 
comparable administrative bungles 
come to our notice, we see no reason 
to suppress them because they happen 
to have occurred in another country, 
irrespective of their political system.

Grouch from NZ
I am a CB radio operator in New 

Zealand and would like to work my 
counterparts in Australia but due to an 
outlandish international regulation this 
cannot be done, even though the op
portunity presents itself nearly every 
day.

Lately I have copied Australian, USA, 
Canadian, Japan, New Hebrides, and 
Continental CB stations at nothing 
below strength 5, and up to +10.

We in New Zealand are under the 
impression that CB in Australia is on the 
37MHz band. If this is so why are so 
many Australian stations using the 
26MHz band, especially 26.500MHz 
which is the NZ calling channel.

At times I have been talking to 
another station located no three miles 
from me and been "flattened" by 
Australians so badly that I have had to 
give the contact away.

We have recently had the case of 
Australian stations pirating NZ call signs 
and using them while working back 
into NZ. It is because of this foolish 
behaviour that the radio authorities 

have come down hard in NZ (and 
possibly soon in Australia) on inter
national CB. Over here, the 26MHz 
band is more or less policed by the 
CBers themselves and we jump on 
children and trouble makers using the 
band.

Kiwi CBer (North Island).

Can anyone help?
My elderly father has a speech defect 

(neuromuscular inco-ordination of the 
oesophagus), caused by osteo arthritis 
and spondylitis — meaning that he can 
only speak in a whisper, making com
munication very difficult for him.

Extensive enquiries through various 
hospitals and speech therapy 
organisations for some sort of small ex
tern a I battery operated 
microphone/amplifier have been to no 
avail, although if there was no speech at 
all he could helped with an electro
larynx implant. Because he can be 
heard over the telephone, I believe that 
help from an electronic device is feasi
ble.

Any help you could supply such as a 
circuit diagram, known whereabouts of 
a commercial unit, or any advice would 
be greatly appreciated.

W. Bulloch,
4 Aster Ave, Miranda 2228.

COMMENT: Anyone who can help 
should write direct to Mr Bulloch at the 
address given.

Old time receiver
I am trying to restore a 1930 radio, an 

AWA Radiolo Forty-Five (Model C73, 
power unit D21). At present the set 
works but with distorted output. I 
would like to return it to original condi
tion and maintain it that way for as long 
as possible and I am seeking a few com- 
ponents that most present-day 
suppliers have never even seen: UX280 
(or 80) rectifier; UY224 first and second 
RF amp and detector; UX245 (or 45) AF 
amplifier. Also an AWA wirewound 
potentiometer and an appropriate 
magnetic speaker.

If anyone could help me with any of 
these parts or with information, par
ticularly with regard to preferred 
speaker impedance, I would be most 
grateful.

Brian Weavers,
8 Ashburton Rd, 
Glen Iris 3146.

A SPLIT SECOND 
IN ETERNITY

The Ancients Called It 
COSMIC CONSCIOUSNESS

Must man die to release his inner con
sciousness? Can we experience momentary 
flights of the soul — that is, become one 
uith the universe and receive an influx of 
great understanding?

The shackles of the body—its earthly 
limitations—can be thrown off and man’s 
mind can be attuned to the Infinite Wisdom 
for a flash of a second. During this brief 
interval intuitive knowledge, great inspira
tion and a new vision of our life’s mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Consciousness— 
the merging of man’s mind with the Uni
versal Intelligence.

Let This Free Book Explain
This is not a religious doctrine, but the 
application of simple, natural laws which 
give man an insight into the great Cosmic 
plan. They make possible a source of great 
joy, strength and a regeneration of man’s 
personal powers. Write to the Rosicrucians, 
an age-old brotherhood of understanding, 
for a free copy of the book, "The Mastery 
of Life.” It will tell you how, in the pri
vacy of your own home, you may indulge 
in these mysteries of life known to the 
ancients. Address: Scribe P.K.M.

'¿Rosicrucians
(AMORC)
P.O. Box 21, 

Redfern. N.S.W. 2016 Australia
(________ 5 EN_D_ _TH_I_S_CO UP £N_

! Scribe P.K.M.
The ROSICRUCIANS (AMORC)

| P.O. Box 21. Redfern. N.S.W. 2016 Australia
| Please send me the free book. The Masterv j of Life, which explains how I may learn to 
। use my faculties and powers of mind.
| Name___ ___________ :___________________
I Address ______________ _

| State
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New Products

Portable 15MHz dual-trace oscilloscope
Parameters has announced the availability of a 
completely new portable dual trace oscilloscope 
from Trio. Weighing in at just 6.5kg, the CS1352 
adopts very similar styling to the already popular 
mains operated range of Trio scopes and packs 
an impression set of specifications into relatively 
compact dimensions.

Full 15MHz, 3dB bandwidth is 
offered on both channels, together 
with a sensitivity of 2mV/division and a 
triggered sweep system.

According to Bruce McCarthy of 
Parameters, the CS1352 has been 
specifically developed for field use in 
TV and computer service situations 
where freedom from a mains supply is 
an important consideration. The scope 
has a three-way supply system — AC 
mains (recharging), 12V DC, or internal 
rechargeable cells giving over two 
hours continuous operation.

Performance compares very 
favourably with the already well es
tablished CS1560A mains operated 
15MHz scope. Screen size is 75mm, 
with an extremely stable display achiev
ed by the use of DC-to-DC converters

Trio Export 
Marketing 
Manager, Mr 
Saito, 
demonstrates the 
features of the 
CS1352 CRO to EA 
Editor, Um Rowe.

in the power supplies. These ensure 
constant deflection sensitivity and 
sweep rates over extended periods of 
time.

Lissajous figures can be displayed at 
full sensitivity, together with add and 
subtract signals on both channels. A 
trace rotation feature enables accurate 
alignment of traces with the graticule.

Nineteen sweep rates are ottered 
from 0.5us to 0.5s/division. For TV 
signal observation there are TV-V and 
TV-H sweep rates. A x5 magnifier allows 
sweep rates as fast as 0.1ms/division for 
high frequency measurements.

For further information contact 
Parameters Pty Ltd, 68 Alexander St, 
Crows Nest, NSW 2065.

Multi-position switch kit from Davred

For those experimenters and home constructors who need multi-position 
switches, often with odd contact arrangements, a switch kit currently being 
offered by Davred Electronics Pty Ltd should have a particular appeal. The kit con
sists of six only 1x12 switch wafers, shaft and dicker plate assembly, plus screws, 
nut spacers and other hardware. The clicker plate, as supplied, is stopped at six 
positions, but is designed to be modified, in single steps, up to 12 positions. It also 
appears that, with a little ingenuity, it could be modified for less than six positions. 
Price of the kit is $5.95.

12-terminal rotary 
switch for appliances

A unique 12 terminai, programmable 
rotary switch has been introduced by 
Melbourne based Swann Electronics 
Pty Ltd. The switch is manufactured in 
Australia for local and overseas 
appliance manufacturers, and is 
designated "90 series".

Major cost savings in circuitry can be 
achieved by the variety of con
figurations available in volume produc
tion to individual manufacturers' 
specifications. The unit is rated at 15A 
240V AC, and internal bridging is 
available to provide additional flex
ibility in circuit design.

Depending on specification, the 
switch can be barrel or flange 
mounted, or supplied with a threaded 
shank for panel mounting.

Further information is available from
Swann Electronics Ptv Ltd, Cnr Forster
and Hardner Rods, Mt. Waverley, Vic
toria 3149.
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Trio DM-800 Dip Meter
A dip meter is a handy gadget for any electronics enthusiast, par
ticularly those involved in radio communications. Here we review 
the Trio DM-800 Dip Meter, and give you an opportunity to win the 
unit pictured.

Perhaps we should explain first what 
dip meter does, since there will be 
many readers who are unfamiliar with 
this item of test equipment!

Basically, such an instrument consists 
of a tuneable RF oscillator, an external 
tuning coil, a detector circuit, and a 
signal strength meter which measures 
the output from the oscillator. In 
theory, and in practice, the circuit is 
really very simple.

But despite this basic simplicity, a dip 
meter is a multipurpose measuring in
strument with a variety of uses. It may 
be used to determine the resonant 
frequency of tuned circuits and anten
nas; as a simple signal generator for 
aligning radio receivers; as an absorp
tion frequency meter; as a field 
strength meter; for checking crystals; 
and for determining the values of un
known capacitors and inductors.

The most basic measurement in
volves measuring the resonant fre
quency of a tuned circuit made up of a 
coil and a capacitor. This is done by 
placing the dip meter coil close to the 
tuned circuit and adjusting the os
cillator frequency until a dip is noted 
on the signal strength meter.

This dip in signal strength occurs at 
the resonant frequency of the tuned 
circuit and is due to energy being 
coupled into the tuned circuit from the 
dip meter oscillator.

The Trio DM-800 has only recently 
been made available on the Australian 
market. It is an attractive unit featuring 
a frequency range from 700kHz to 
250MHz in 7 bands, a built-in 
modulator, battery operation, and 
provision for an earphone to enable 

You could win a 
Trio DM-800 Dip 
Meter simply by 
nominating the 
resonance of the 
tuned circuit pic
tured at right. Full 
details are set out 
in the coupon 
below. (No slug in 
coil).

the user to monitor modulation.
The unit can be easily held in one 

hand and has overall dimensions of 70 x 
155 x 45mm (W x H X D). Frequency 
calibrations on the large circular dial 
are colour coded to aid band identifica
tion.

Supplied with the DM-800 are seven 
plug-in coils, one for each frequency 
band. These plug into a socket located 
at the top of the unit. Each coil, by the 
way, is marked with the relevant fre
quency band and an identification 
letter, and is colour coded to match the 
dial calibration colours.

A neat touch is the coil compartment 
(at the base of the instrument) which 
houses those coils not in use.

The built-in modulator allows the 
DM-800 to be used as a signal generator 
for aligning an AM receiver. In prac
tice, the user sets the function switch to 
"MOD" and couples the output of the 
dip meter into the antenna circuit of 
the receiver. Modulation frequency is 
1kHz.

Alignment of SSB and CW receivers is

carried out by leaving the function 
switch in the "OSC" position (no 
modulation).

Crystals may also be checked on the 
DM-800, and two sockets are provided 
for this purpose. One socket (the coil 
socket) accepts FT-243 and HC-6U 
crystals while the other accepts HC-25U 
crystals. In addition, the DM-800 can be 
used as a marker generator by plugging 
a suitable marker crystal into the unit, 
eg. 1MHz, 3.5MHz, etc.

Other applications are set out in the 
small operating manual supplied with 
the unit. Price is $109 plus sales tax.

For further information on the DM- 
800 contact Parameters Pty Ltd, 68 Alex
ander St, Crows Nest, NSW 2065. (G.S.)

PARAMETERS/ELECTRONICS AUSTRALIA L***»:
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Win the Trio DM800 Dip Meter reviewed above . . .
The reviewer close wound 30 turns of 22B8<S on a 7mm former. The coil was 
connected in parallel with a 680 pf polystyrene capacitor. Simply estimate the 
frequency at which the circuit dipped to the nearest 50 kHz.
Seal an envelope, write the frequency and your name and address on the back 
of it and send to:
PARAMETERS/E.A. GRAND INSTRUMENT CONTEST NO. 2.
P.O. Box 163, Beaconsfield, 2014.
All entries must be in by Monday July 3rd, and the winner will be the first 
correct entry picked from the barrel.
Permit Number No TC860A issued under the Lotteries & Art Unions Act

you could 
win.



4 problems solved
Between Series R.F. 
Connectors
Having trouble making a 

connection? Well here’s a 

simple and inexpensive 

solution from ACME. It’s 

’the ACME C47-17,adaptor kit 

which contains the 11 most tre~ 

quently used between series 

adaptors for R.F. connectors. 

Kits may be varied to suit 

your requirements.

Patch Cords
Now you can free your 

engineering staff from the 

time consuming task of 

making patch cords. ACME 

have a great range ready

made for video, and 

R.F. These are standard 

lengths of 1 or 2 metres 

available or ACME will make 

them to suit your needs.

Crimping tools
The Crimp method is the 

fastest, most economical 

way to terminate R.F. 

Connectors. Hand operated 

and power versions are 

available to suit BNC, 

TNC, UHF, N and SMA 

series connectors. Illustrated 

brochure available.

Standard & Non-Standard 
Multi-Conductor Cable.
ACME can supply special 

cables for that special project. 

Included in the compre- 

herrsive range are multi 

coaxial cables, T.V. camera 

cables, multiple conductor 

and multiple pair computer, 

aircraft, audio and auto

motive cables to suit 

military, industrial and 

domestic applications.

ACME ENGINEERING CO. PTY. LTD. 
2-18 Canterbury Rd., Kilsyth, VIC.
3137 Ph. 729 6211
N.S.W. Ph. 648 4638
A.C.T. Ph. 95 9138
QLD. Ph. 58 2011 (Brisbane)

Ph. 71 4131 (Townsville)
Ph. 51 4422 (Cairns)

S.A. Ph. 74 1162
W.A. Ph. 28 1022
TAS. Ph. 34 2811 (Hobart)

Ph. 31 5545 (Launceston)
ACME 1548

New products ...

New range of hobby kits

Dick Smith Electronics have recently introduced 
a new range of hobby kits. These are the 
Fishertechnik precision scientific constructional 
kits, which use moulded plastic parts as the basis 
for mechanical and electrical models.

The basic kit available is the Hobby 1, which provides 
base plates, building blocks, axles, wheels, tyres, cranks, 
gears, couplings, cams and joints. This can be expanded with 
Hobby 2, which provides a motor, as well as many gears and 
pinions.

Hobby 3 provides parts required for switching and 
control applications, and includes switches, lamps, 
electromagnets, and relays. Hobby 4, the set shown in the 
photographs, is the electronic section of the units. It 
provides an operational amplifier, as well as an 
electronically controlled relay.

Optical units, such as lenses, lamps and mirrors are also 
provided, along with the necessary mechanical support 
units. This allows many aspects of photo-electronics to be 
investigated. Two further kits are also available, which allow 
large static devices (cranes, buildings, etc) and landscapes to 
be assembled.

A matching power supply is also available, as well as 
further manuals which complement and improve on the 
basic information supplied with each kit. Further 
information on the kits is available from Dick Smith 
Electronics Pty Ltd, 24 Carlotta Street, Artarmon, NSW 2064. 
(D.W.E.).

Moderately priced X-Y display
At a moderate price, the new Tektronix 624 Display 

Monitor offers a brightness of 130cd/m3 for easy viewing in 
ambient room light.

The 624 is well suited to applications in medical 
diagnostic equipment, electronic instrumentation, 
mechanical measurements, and military/aerospace systems. 
A specific example of medical application is the A-scan 
display in an ultrasound system. Electronic instrumentation 
applications include displays for spectrum analyzers and 
logic analyzers.

For further information contact Tektronix Australia Pty 
Ltd, 80 Waterloo Rd, North Ryde, NSW 2113.
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NEW BOOKS from T
NEWNES - BUTTERWORTHS 
for the ELECTRONICS ENTHUSIAST
QUESTIONS & ANSWERS ON RADIO AND TELEVISION, H. W. Hellyer 
Starting with the fundamentals of electricity and sound and radio waves, this 
manual takes the reader step-by-step in question and answer form to a thorough 
grasp of the principles of radio and television reception and transmission, with 
emphasis on the techniques and operations employed in day-to-day practical 
work.
This new edition has been extensively revised and includes new illustration and 
new section on the use of transistors.

ELECTRONIC COMPONENTS, M. A. Colwell
Fully illustrated guide to modern electronic components, what they are and what 
they do. Invaluable to students, technicians and hobbyists and newcomers to 
electronics.

ELECTRONIC DIAGRAMS, M. A. Colwell
Clear, concise descriptions and illustrations of circuit symbols and the methods of 
reading circuit diagrams, flow charts, graphs and oscillograms. Progresses through 
the logical steps of building circuits from elementary symbols up to complex 
systems. An ideal beginner's first book, invaluable to students, technicians, 
hobbyists and service engineers.

PRACTICAL ELECTRONIC PROJECT BUILDING, M. A. Colwell
A practical aid to building circuits with help in avoiding common faults and in 
trouble-shooting.

SIMPLE CIRCUIT BUILDING, M. A. Colwell
Learn about electronic circuits from basics to complex systems without the con
ventional theoretical approach usually found elsewhere.

PRINTED CIRCUIT ASSEMBLY, M. A. Colwell & M. J. Hughes
Fully illustrated elementary guide to the design and manufacture of printed 
circuit boards and assembly of components. Extremely useful to students, tech
nicians, hobbyists and artists preparing artwork.

PROJECT PLANNING AND BUILDING, M. A. Colwell
How to convert an idea or a given circuit into a practical model; full of practical 
information.

110 INTEGRATED CIRCUIT PROJECTS FOR THE HOME CONSTRUCTOR, 
R. M. Marston
A completely rewritten edition containing a practical introduction to five specific 
i.c.s. The projects range from simple low-level amplifiers to precision measuring 
and indicating instruments, and include a host of unusual gadgets. All i.c.s. 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.

110 SEMICONDUCTOR PROJECTS FOR THE HOME CONSTRUCTOR, 
R. M. Marston
This book presents information on established and new semiconductor devices 
by way of circuit design rather than by long winded theory. All circuits have full 
component values and are accompanied by brief but explicit descriptions of their 
operation.

RADIO CIRCUITS EXPLAINED, G. J. King
Circuits used in modern radio receivers are examined in detail ranging from the 
simple transistor radio to the specialised hi-fi receiver, "he book will provide a 
clear understanding of principles and operation and design parameters of con
temporary sets. Invaluable to radio and audio service tecinicians, to the student 
and to anyone interested in radio.

BASIC CARRIER TELEPHONY - Revised 3rd Edition, D. Talley
A basic course in the principles and applications of carriei telephony and its place 
in the over all communications picture. Abundantly illustrated, with questions 
and problems throughout, and requiring a minimum of mathematics, this revised 
edition will be most useful to personnel throughout the communications and 
electronics fields.

HOWTO PLAN ANO INSTALL ELECTRONIC BURGLAR ALARMS, 
H. Bierman
The complete do-it-yourself guide to today's sophisticated security and surveillance 
systems. It covers all of the basic security systems, explaining operating principles 
. . . analyzing the different components . . . mapping out circuitry ... and 
providing construction and installation techniques. Includes the most advanced 
systems - photoelectric, microwave and ultrasonic. Discusses alarm kits currently 
available. Tells how you can get into the electronic security business. 
Even offers some intriguing information on electronic eavesdropping.

Please send me the following books ....
49110L ( ) Q & A's Radio and Television $ 3.00
43438L ( ) Electronic Components $ 4.50
43447L ( ) Electronic Diagrams $ 4.50
33225L ( ) Practical Electronic Project Building $ 4.50
47979L ( ) Simple Circuit Building $ 4.50
43456L ( ) Printed Circuit Assembly $ 4.50
33234L ( ) Project Planning and Building $ 4.50
36669L ( ) 110 Integrated Circuit Projects for the Home Constructor $ 7.00
50116L ( ) 110 Semiconductor Projects for the Home Constructor $ 7.00
36909H ( ) Radio Circuits Explained $12.50
51482L ( ) Basic Carrier Telephony $ 9.00
51124L ( ) How to Plan and Install Electronic Burglar Alarms $6.50

( ) 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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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.

ARRL Radio Amateur's Handbook 1978 $12.95
Radio Amateur Callbook 1978

US Listings................................................................ $19.50
Foreign Listings...................................................... $18.50

Radio Communication Handbook, RSGB, 5th ed
Vol. 1 ...........................................................................$21.96
Vol. 2...........................................................................$18.90

World Radio TV Handbook 1978 edition . . $12.95

Books & 
Literature

New Books on CB Electrical and electronic theory
Best Book On CB — includes all 40 channels and 1977 

regulations, choosing equipment, installation and use 
....................................................................................$6.25

99 Ways To Improve Your CB Radio —
Ruck waiter . ..............................................................$5.60

Pictorial Guide to CB Radion Install. & Repair $8.50 
Practical CB Radio Servicing —.......................... $9.75
The Truth About CB Antennas — Orr & Cowan $8.50 
ARRL Radio Amateur's Handbook 1978 .... $12.95 
World Radio TV Handbook 1978 edition $12.95 
Advanced Applications for Pocket Calculators $8.50

Radio & Electronic

Amateur Radio Techniques — Hawker, RSGB $7.40 
Amateur Radio Theory Course — Ameco . $7.80
Antenna Handbook, ARRL .......................................$8.80
Australian Radio Amateur Callbook 1977 ............. 2.85
Active Filter Cookbook — Lancaster...............$19.00
Beam Antenna Handbook — Orr............................ $7.80
Building Hi-Fi Speaker Systems...............................$3.95
Best of Creative Computing, Vol. 1 ............. $15.95
Best of Creative Computing, Vol. 2............. $15.95
Building & Designing Transistor Radios —

Warring................................... $7.40
Cubical Quad Antennas — Orr $6.75
CMOS Cookbook — Lancaster..................... $13.50
Electronic Calculator User's Handbook — Babani$2.75 
Getting To Know Oscar — ARRL..................... $5.60
High Fidelity Audio Amplifier Circuits — Texas

Instruments......................................................... $3.30
Ham & CB Antenna Dimension Charts — Noll $2.95 
Ham Radio Operating Guide, ARRL.................. $7.20 
IC Op-Amp Cookbook — Jung........................... $16.25
Installing TV & FM Antennas — Sands . . . $6.50 
International Transistor Selector — Towers $9.75 
International EFT Selector — Toweis SI0.75
Introduction to Microcomputers, Vol. 1 Basic Concents

— Adam Usborne....................................... $12 .55
Introduction to Microcomputers, Vol. 2 Some Real

Products — Adam Osborne $18.20
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 — each 

................................ $4.00
Magazines — Dr Dobbs; Personal Computing;

Peoples Computers; each....................... $3.00
Master Handbook of Digital Logic Applications —

Hunter..........  $10.95
Master Handbook of 1001 Practical > Electronic

Circuits ................................................................. $13.95
Master Tube Substitution Handbook $6.95
Microprocessor/Microprogramming Handbook — Brice

Ward .............................................................................. $9.75
Philips General Catalogue 77.................... $4.00
Programming Microprocessors. McMurran . $9.75
Radio Amateur's VHF Manual. ARRL $7.30
Radio Handbook, new 20th edition..................$24.40 
Reference Data for Radio Engineers..................$37.50 
Servicing Electronic Organs — Tab.......... $10.95
73 Dipole & Long-Wire Antennas — Noll $6.75 
73 Vertical Beam & Triangle Antennas — Noll 

..............  $7.50
Test Equipment for the Radio Amateur, Gibson — an 

RSGB publication $6.65
Transistor Substitution Handbook, 15th ed . . $5.65
Understanding Amateur Radio, ARRL ........... $7.30
VHF Handbook for Radio Amateurs ............. $8.50
Introduction to Microcomputers. Vol. 0 — The

Beginners Book......................................... $12.55
VHF-UHF Manual, Evans & Jessop. RSGB. 3rd 

ed...............................................................................$17 00

MAIL ORDERS BY RETURN
PLEASE ADD 90c per parcel pcstage (Vic.) 

$1 70 per parcel interstate

TECHNICAL BOOK & 
MAGAZINE CO.

295-299 Swanston St., 
MELBOURNE 3000 

Ph 663 3951

THE GENERAL THEORY OF 
ALTERNATING CURRENT
MACHINES, by 8. Adkins and R. G. 
Harley. Hard covers, 279 pages 
240mm x 160mm. Published 1975 by 
Chapman and Hall, London. Price in 
Australia $33.00.
According to the preface, this book 

represents an extension and an up
dating of the earlier "The General 
Theory of Electrical Machines" by B. 
Adkins, published in 1957. As such, it is 
well outside and beyond the present 
scope of this magazine but, having 
received a review copy, we reproduce a 
few sentences from the jacket notes, as 
a guide to readers whose interests may 
lie in that direction:

The initial chapters introduce idealis
ed, primitive and DC machines, while 
the remaining chapters discuss AC 
machines alone. Chapter 5 deals 
specifically with problems and methods 
of solution and computation, and is 
followed by four chapters devoted to 
synchronous machines, their opera
tion, faults and associated problems. 
The last three chapters cover such sub
jects as the effects of saturation, eddy 
currents, induction motor problems, 
the application of theory to the less 
common types of machines, operation 
methods and the per-unit system. The 
book is suitable for senior and post
graduate students.

Our copy came from Methuen of 
Australia, 301 Kent St, Sydney 2000. 
(W.N.W.)

☆ * ☆

ELECTRONICS FOR ELECTRICAL 
TRADES second edition by James F.
Lowe. Hard covers, 246 pages 242mm 
x 184mm, illustrated by diagrams and 
pictures. Published 1977 by the 
McGraw-Hill Book Co., Sydney. Price

C. & K. COMPONENTS INC. of USA have 
released a small booklet entitled "all you 
should know about thumbwheels . . . and 
never asked".

The 6-page publication explains basic fun
damentals associated with thumbwheel 
switches. The approach is light and makes for 
entertaining reading.

For your free copy, contact C. & K. in Sydney
or interstate agents. The Sydney C. & K. Elec
tronics (Aust.) Pty Ltd, Office 2, 6 McFarlane St,
Merrylands, NSW 2160. Alternatively: PO Box
101, Merrylands 2160. Telephone 02 682 3144.

in Australia $8.95.
The Author of this text is head 

Teacher of Electrical Trades at the New
castle (NSW) Technical College and, 
not surprisingly, has designed (and now 
redesigned) the book primarily with 
the needs of students in mind.

As indicated by the title, the book is 
not intended to be a detailed text on 
electronics, but rather to give an insight 
into the subject to students in electrical 
trade courses. The reader is therefore 
introduced to terms and concepts suf
ficient to have some appreciation on 
the new science which is overlapping 
into his traditional field.

The ten sections in the book, each 
sub-divided to facilitate reference and 
study, cover: diodes, transistors, 
protection and control devices, logic, 
thyristors, electron tubes and opto
electronics. There are six appendices 
provided for supplementary study, a 
general index and answers to the revi
sion questions which follow each sec
tion.

Rearranged and up-dated from the 
earlier edition, the book should not 
only meet its initial requirement but 
should also provide helpful practicing 
electrical tradesmen anxious to catch 
up with emerging technology.

Our review copy came from 
McGraw-Hill Book Co. Aust. Pty Ltd, 4 
Barcoo St, Roseville East, NSW 2069. Tel. 
(02) 406 4288. (W.N.W.)

* ☆ *
RADIO CIRCUITS EXPLAINED. Gordon 

J. King. Published 1977 by Newnes 
Technical Books. Hard covers, 145 
pages, 240mm x 158mm, illustrated by 
diagrams and pictures. Price in 
Australia $12.50.
This would appear to be the 14th 

book by Gordon J. King, whose name is 
followed on the flyleaf by the longest
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list of technical affiliations that I can 
ever remember seeing!

The jacket notes point out that, while 
there is any number of books on the 
subject of television receivers, there are 
very few to do with current radio 
receiver design. This is the position that 
Gordon King has set out to rectify, with 
chapters on the following:

Block and flow diagrams — RF 
amplifiers & mixers — Frequency 
changers & oscillators — IF amplifiers 
— Detectors — AF amplifiers — AF 
power amplifiers — Power supplies — 
Stereo encoding & decoding.

Taking in relatively simple receivers 
through to the more elaborate stereo- 
hifi variety, he discusses the basic 
design principles involved in each sec
tion. The text is basically descriptive 
and could be read to advantage by 
anyone with a foundational knowledge 
of electronics, who wants to up-date in 
terms of current technology.

While obviously intendea for use by 
students, it could also prove very useful 
to the many TV servicemen who may be 
looking to expand their activities back 
into the radio field — an ironic but 
nevertheless realistic twist.

Our copy came from Butterworths, 
586 Pacific Highway, Chatswood 2067. 
Tel. (02) 412 3444. (W.N.W.)

☆ ☆ *

110 INTEGRATED CIRCUIT PROJECTS 
For the Home Constructor. Second 
edition, 1978. Stiff paper cover 
133mm x 215mm, illustrated by cir
cuits. Published by Newnes 
Butterworths London. Price in 
Australia $7.00.
According to the information on the 

flyleaf, the first edition dated 1971, was 
reprinted in 1973 and 1976. This new 
1978 edition has been completely re
written and should presumably also 
enjoy success.

It is divided into five main sections 
covering: Type 741 Op-Amp Projects — 
Type 555 Timer Applications — XR-2206 
Waveform Generator Circuits — LM- 
380 2-watt amplifier Circuits — Type 723 
Voltage Regulator Circuits. At the back 
is a brief appendix showing device out
lines and pins, and a general index.

The book presents circuits only, plus 
a brief explanation, the actual construc
tion would be largely up to the in
dividual. The projects vary in complexi
ty from individual circuit functions to 
complete simple gadgets. It is pointed 
out that the material in two of the 
chapters covering the 555 and 741 have 
been published previously in 
magazines such as "Radio-Electronics" 
and "Electronics Today International".

I see two distinct uses for the book: 
one as a source of ideas for things to 
build, and the other as text which could 
help the reader understand what is be
ing done with popular, mass produced 
integrated circuits.

Our copy came from Butterworths, 
586 Pacific Highway, Chatswood, NSW 
2067. Tel. (02) 412 3444. (W.N.W.)

-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 1 — 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

EA.6.78

(please PRINT)

Mr., Mrs.. Miss

Address

Stotts S
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details of the following courses:

Stott's undertake that no sales counsellor will visit
Age

Postcode

STC2B •

159 Flinders Lane, Melbourne, 3000. Tel: 635583
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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GENUINE AIRCRAFT CLOCKS 
8-DAY EX RAAF 

$27.50
P & P A$1.60 B$2 50

C$2.70 D$2.70

SENSITIVE ALTIMETERS
Ex RAAF Smiths, $65 each 

P&P $1.10.

POSTAGE KEY:
A: NSW
B: Vic. Qld, SA
C: NT, Tas.
D: WA

AIRCRAFT INSTRUMENTS
Directional Gyros.
AN5735-1 Air Operated.
Dimensions: 6inx5inx5in.
Weight: 2kg 
$35

Sperry Artificial Horizon.
AN5736-1 Air Operated.
Dimensions: Length 9in;
Diam. 4!^in.
$45.

Slip and Turn Indicators
Electric. Type Mk. 12.
24Vdc.
Dimensions: Length 616in.
Diam: 3’4in.
Weight: 1kg.
$17.50.
P&P A. $1.60. B. $2.50, C. $2.75. D. 
$2 75

NIFE CELLS
1.2 volt, fully charged, 4in x 3in x 1 in 4 
AH.

$1.50 each. P&P 80c.

GENUINE EX ARMY WRIST 
WATCHES

Complete with nylon band $19.50
Post $1.10

VÛIVFÇ 6BM8 $1.80
VMLVCO 6GV8 $1 50

CENTRE DRILLS 15'764 x 5/64 
Carbon Steel. $3 dozen 

Post 60c

BRAND NEW CV850 51 SU
65N7GT 95c 1H6G 75c
5U4G 96c 832 $5.00
EF50 75c 6X4 $1.80
5Y3 $2.25 VR65 75c
2 x 2 76c

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 
single line $35.00

(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’/^" 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’^kgs. 
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 to 
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 witn 
headphones, mic. 24V power supply, etc. 
$95.00
$1.00 cartage to rail, freight payable at 
nearest railway station

1R ZOOM SPOTTING
SCOPESEX ABC 

MAGNETIC RECORDING 
TAPES V*"

PROFESSIONAL QUALITY 
5" x 600 SI 50
7" x 1200 $2.75
7" x 18 000 $3.75
P&P A. $1.10, B. $2.00, C. $2 25. D. 
$2.25

30 x 30 -W
LENGTH 12^". HEIGHT / v 

10" ’ /
WEIGHT 1% lb /

$27.50 /

45 x 40 /
Length 16in /
Height: Win M
Weight: 2lb
$47.50

High grade coated lenses. 
Ideal for pistol and rifle ranges 

* \ or general viewing. Zooms in
\ from very low to high powers.
\ Complete with tripods.
\ POST: A. $1.70, B. $2.25, C.
\ $2.40, D. $2.65.

\ TELESCOPES
* 25 x 30 $9.95

A P&P A. $1.70. B. $2.25.
C. $2.40, D $2.65

EX-ARMY TWO-WAY 
FM RADIOS

*

1.2 WATTS OUTPUT 
SUPERHET

DRC9 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

SPY TELESCOPES
8x17 mag size of a rifle cartridge ex
tends to 8". Only S6.95 each, post 60c

CONDENSER LENS
W diam. 4^" F.L. 75c. 216" 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
7 x 50 $43.95 A $1.65

10 x 50 S44.95 8 $2.75
12x50 $46.00 C $3.20
20 x 50 $47.50 D S3 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"

$25.95, W $34.95, $39.95
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 StationSMALL CLIP-ON 

POCKET TELESCOPE 
15X $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, 
$85.00
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 $99 ea.
Post A. $1.65. B. $2.75. C. $3.20. D.

$320

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. 8 $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, !6in push movement, 

$2 50 P&P 20c

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 using mechanical 
filters. Sensitivity 1 microvolt or better 
240 VAC operation — 10 inch rack 
mount — autotone on eight preset 
channels available complete with in
structions and service manual and 
tested PRICE $500.

KAISE MULTIMETERS
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required.
DC Volts 2.5 to 1.000V (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, P.P. $1.05. Multimeter 
similar to above 30,000 OHMS per volt 
$29.50 P.P $1.05

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 

24U Volt Type with Keyboard $57.50

3000 TYPE RELAYS
P.M.G. 200 ohms — 1,500 ohm

Coils $2.50 each P&P 60c
Deitch 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 2U1U
SOBR ’ NO COD

P.M.G TYPE KEY SWITCHES. 
75c P & P 20c
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INFORMATION CENTRE

COMMERCIAL ANTENNA: I would be 
grateful for your advice and opinion. In 
a recent US catalogue there is the 
enclosed advertisement for the "Select- 
a-Tenna". Could you tell me:

(1) How does tne device work?
(2) Do you think it is worthwhile, or 

just a gimmick?
(The advertisement portrays a pocket 

radio sitting alongside a much larger 
circular device with what appears to be 
a tuning knob on the front. The accom
panying blurb describes the device, 
along with other glowing adjectives, as 
"possibly the greatest radio invention 
in years".)
• Putting aside the natural exuberance 
of the makers it is probably fair to say 
that the device will almost certainly 
provide some benefit. The simple fact is 
that pocket sets of the kind portrayed 
use such ineffective aerials that almost 
anything will improve them — in
cluding adding a simple external aerial, 
where there is provision to do so. Not 
only would this be a lot cheaper (the 
device costs $25) but, in some respects, 
it could be better.

The device is almost certainly a tuned 
loop aerial, which is inductively coupl
ed to the set's own ferrite rod aerial. 
(Our office cynic described it as the 
aerial the set maker would have liked to 
have fitted but dared not, because no 
one would then buy the set!)

But, seriously, it would have some 
advantages. Because it is tuned it would 
add some preselection to the set, even 
though this may offer little advantage in 
practice. It would also retain, and 
perhaps enhance, the directional 
properties of the set's own aerial, which 
can be an advantage where weak dis

tant stations tend to be drowned by 
powerful local signals on adjacent fre
quencies.

We described a verion of such a 
device in the now defunct "Modern 
World" for July 1971.
VIDEO DATA TERMINAL: Currently I 
am in the process of completing your 
Video Data Terminal from the March 
1977 issue, and have struck a couple of 
snags. The first one relates to the con
nection of the terminal to the TV set. 
What kind of coaxial cable should be 
used, for both the video and RF out
puts? Do you need a balun if a televi
sion receiver is being used?

Secondly, what is the best way of 
making connections to the keyboard 
socket on the display module? How was 
this done on the prototype? (M. T., 
Hawthorn, Vic.)
• We are a little confused as to which 
terminal you are referring to, M. T., as 
neither of our designs was presented in 
the March 1977 issue. Our first design 
was present in January and February 
1977, while the second appeared in the 
February and April 1978 issues. 
However, we may still be able to 
answer your questions.

Use 75 ohm coaxial cable for connec
tions to either a monitor or a normal TV 
set. A balun is required only if the TV 
set does not have a 75 ohm input, and 
in this case will have to be from 75 
ohms unbalanced to 300 ohm balanced.

A DIL plug is the best method of 
making connections to a DIL socket. 
These should be available from your 
normal component source. An alter
native method is to remove the socket 
and solder directly to the printed 
board.

NOTES & ERRATA
INDUCTANCE METER (March 1978, Fille 
No. 7/B/14). Two of the diodes in the 
metering circuit bridge rectifier were 
shown with incorrect polarity in the cir
cuit diagram on page 73. The four 
diodes should be wire d as shown in the 
accompanying diagra'm.

ELECTRONIC KEYER (March 197 8, File 
No. 3/MS/75.) The printed boar d wir
ing diagram (p59) shows one of the 
supply rail decoupling capacitors 
(upper right) as .047uF. This should be 
0.1uF, to agree with the circuit and 
parts list.

INDEX TO VOLUME 38 (March, 1977): 
File No. 1/SE/38, 3-41L Speake r System, 
June, 1976 should read File No . 1/SE/45. 
File No. 2/CC/16, ASCIL-Baudot 
Translator, October, 1976, should read 
File No. 2/CC/15. File No. 2/CC/17, A 
"baby" System using the Sig netics 2650 
Micro-processor, March, 1977, should 
read File No. 2/CC/H3., File No. 
3/AU/17, A Hazard Flashtsr for your 
Car, March, 1977, should read File No. 
3/AU/18.

it you are unable to complete an “Electronics 
Australia” project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis:

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled more speedi
ly if projects are positively identified, and if not 
accompanied by technical queries.

METALWORK DYELINES: Available for most 
projects at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details.

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con
trast: $2. Specify positive or negative. We do 
not sell PC boards.

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.

BACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2. Post and packing 60c per issue 
extra.
OTHER QUERIES: Technical queries outside 
the scope of “Replies by Post” may be sub
mitted without fee, for reply in the magazine, at 
the discretion of the Editor.
COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied.
COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents.

REMITTANCES: Must be negotiable in 
Australia and made payable to "Electronics 
Australia". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation.
ADDRESS: All requests to the Assistant Editor, 
"Electronics Australia”, Box 163, Beaconsfield, 
2014.

INDEX TO VOLUME 39 ( March 1978): 
File No. 2/PS/41, Dual Regulated Supp
ly, (Mini-Supply) June, 1977, should 
read File No. 2/PS/40. Fib e No. 7/M/54, 
Building a Digital Multimeter, January, 
1978, should have no FPje No.

MINISCAMP PART 4. (July 1977, File 
No. 8/M/17. Also'thaf jter 15 of "Get
ting Into Microproces sors".) In Fig. 4, 
the address decodin g shown is in
correct. To achieve an address of 5111 
HEX, the 74C10 gate should be con
nected to ADO and 4,D4, not ADO and 
AD3.

MINISCAMP REACTION PROGRAM
(May 1978, File No. Ei/M/29). There is an
error in the HEX list ing of the program.
Location 0005 shou Id be changed from
2F to 31.
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LANTHUR
ELECTRONICS

49 Buchanan Avenue, North Balwyn, (P.O. Box 
(92), Vic. 3194. Ph. 859 4061.

SPEED CONTROL LER KITS — Suits all 240 
V brush type motors. Controls down to stop 
without loss of torque. Suits motors up to 10 
amp, 2400 watt. $10.95_________________  
LAMP DIMMER KITS — Will control in
candescent lamps from full to out. 10 amp. 
2400 watt capacity.

With rotary control. $8.50 
________With slider control $8.75________ 
CABINETS — Suitable above speed and 
dimmer kits. Alumini um $2.95. Plastic with 
alum, lid $1.75.
CAPACITORS — 2500/35 can type. ÜÎ.25

Four for $4.75 
1000/ 25 p/t. Two for $1.50 
470/63 p/t. Two for $1.50 

10/10 & 33 /10 s/e. 10 for $1.00
Ceramic discs (English. 1/5(hV. 10 for $1.00

N EON INDICATORS — 240 Volt, red. 3 for 
$1 .00_________________________________
KI JOBS — Black. 25mm diam., good quality, 
su It W’ shaft. 3 for $1.00
_ ___________ 10 for $2.50_____________
Sil JCON DIODES — Stud mount. 25 amp, 

100 piv. Fwd or rev. $1.95
_ _________ Four for $7.50____________

SW ITCHES — Toggle. D'PDT. 2 amp.
250 Volt $1.00 3 for $2.70
Sub -min. toggle. SPDT. 2 amp. 250 Volt. 

$1.25
3 for $3.50

RESI STORS — Half watt. Pack of 50. (Our 
selection). $1.00

BANX INA PLUGS 4 SOCKETS — 4mm. Red 
or black. Five pair for $2.00

All ttbove Items — POST FREE

Marketplace
FOR SALE

SPEAKER BOXES. Hand-made, rigid modular construc
tion, fully cleated. Choice veneers. Excellent acoustical
ly. Vol: 42L. Weight: 18kg. M/order service. For details 
write: Sherwood Electronics. PO Sherbrooke 3789

DISC CUTTING EQUIPMENT. Neumann cutting lathe 
— second hand, in good condition. Contact Sontron 
Instruments, PO Box 156, Carnegie," Vic 3163 Phone 
(03) 568 0642 or 569 7867

ASR — 33 TELETYPE — as new condition, complete 
with RS232C and manuals. $600 ono. Phone (054) 
43 8536. Bendigo

POST FREE BARGAINS. Wafer Switches, 23 position. 
$2.50 ea. 3 amp stud rectifiers, 30c ea. 0A90 diodes, 
10c ea. 2N3707 and 2N3702, 20c ea; 2N2904 and 
2N1613, 40c ea. Phototransistors OCP71, $1 90 ea. 
IN914 diodes. 20c ea. OC45 transistors, 50c ea. OC28 
power transistors. $1.80 ea. Circuit Testers, $2 50 ea. 
Nalco Mail Order. 15 Grove St. Eastwood 2122

TELEVISION PARTS clearance (B&W) Yokes $6 50 ea. 
E.H.T. transformers $5.50 ea, V.O P transformers, 
$3.50 ea. Limited quantities only. Enquiries to Nalco 
Mail Order, 15 Grove St, Eastwood 2122

DISPOSAL COMPONENTS. Meters, $2 ea Gangs. $1 
W.W. Res. 3W to 20W, transformers — stepdown, 
power and audio, block conds.. micas, speakers, b/c and 
s/w coils and 1 FTs. 240V Circuit breakers, PMG phone 
plugs and sockets, instrument knobs, etc. Cheap SAE 
for list O'Brien. 5 Edgar Rd. San Remo 3925

AUSTRALIAN RADIO DX CLUB, the premier DX club 
of Australia, now in its 13th year of national operation 
Catering for the interests of both SW listeners and 
DXers. The monthly magazine covers the SW and MW 
spectrums. For full details write enclosing a 20c stamp 
to PO Box 79 Narrabeen 2101. PO Box 72 Launceston 
7250 or our head office at PO Box 67 Highett, Victoria 
3190

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

RADIO DESPATCH SERVICE
THE SPECIALIST STORE

869 GEORGE STREET, SYDNEY, NSW 2000 (near Harris Street) 
PHONES 211-0816, 211-0191

This firm was established in 1935 and some of the original principals are still spending time serving at the 
counter selling electronic components and accessories. What more can you ask? Do other electronic company's 
leading figures still personally attend to you, or do they sit behind their desks getting rich on your custom? If you 
are sick and tired of the electronic supermarket where you are only recognised by the amount of dollars in your 
hand, come and be personally served again by people who have been nearly half a century in the business. 
Don't think yourself as a housewife lining up at the check point of a Supermarket, but obtain all your components 
and requirements from one of the oldest Independent Electronic Wholesale Retailers in the business

SPECIAL FOR JUNE
Coral 12SA-1 Complete speaker System Kit, $109.00 pair

Printed Circuit Boards for EA and ETI projects. Weller Soldering Irons and accessories. Transistors, 
Cmos Ie's, Special Ie's, SCR's, Triacs, Diacs, LDR's, Thermistors, 7 Segment Readouts, Diodes 
Distributors for Texas calculators and accessories. Cannon plugs and connectors.

OPEN: Monday-Friday, 8.00 am-5.30 pm.
Thursday late night shopping until 8.30 pm.

Saturday 8.00 am-11.45 am.

SPECIAL PRICE for short run printed circuits. Up to 
10cm x 10cm with 180 holes (extra holes (a 'he ea.) 
price $39 for 5 boards. $64 for 10. post free. (Less 1 5% 
tax exempt.) Naturally larger orders will be considerably 
cheaper — ask for a quote. Send artwork and cheque to 
PENINSULA CIRCUITS. 7 Portrush Gr, Mornington, Vic 
3931 Phone (059) 75 5568 A.H. and weekends

SPEAKERS M.S.P., discounted SAE to Sherwood Elec
tronics. PO Sherbrooke. Vic

OLDER HI-FI 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 Phone 233 4833

TELEPRINTING SPECIALS: Mod. 15 Mint cond. $90.
Very good $70. Good $50. Mod. 15 Keyboard Per
forator $40. Mod: 14 T.D. $30. FRXD4 Reperf. Trans. 
Dist. $30. Paper Rolls 12 for $18. 11/16 Tape 20 for 
$18. Creed 78 Teleprinter $80 Send for price list. Ex 
Gov. Goods: Photo, Medical, Electrical, Scientific gear. 
All goods sent freight on anywhere plus packing. Studio 
20 Sales, 367 Bourke St., Darlinghurst 2010. Phone 
31 3383.

WANTED

GOODMANS MIDAX 400, two needed Urgent. Morton.
44 Old Canterbury Road. Lewisham 2049 48 4760

OLD RADIOS AND VALVES. Sets, speakers, parts, 
books and magazines, earlier than 1930. Valves, any 
quantity, any age. but must work OK. Astor Mickey 
Mouse mantel radio Model EC (uses 5 metal valves). 
O'Brien. 5 Edgar Rd. San Remo 3925. Ring (056) 
78 5317

f
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
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136 VICTORIA RD MARRICKVILLE NSW 2204 PHONE 51 3845

FACTORY SCOOP SAVE 66%PLAYMASTER 3-41 L LOUDSPEAKER SYSTEM 
THE FIDELITY YOU WANT AT 
A PRICE YOU CAN AFFORD

30 watts of excellent hi fi. Beautiful teak or walnut 
veneered cabinets. Driven by the mighty 8-30 Woofer. 
Smooth 6-25 mid-range. Super sensitive Philips 
AD0160/TB Tweeter. Specially designed frequency 
divider network weight 40kg dispatch Aust. wide. $199.00 pair

MUSICOLOUR — NEW IMPROVED MODEL $85
For the disco, light show, party 
nights or just relaxing . . enjoy 
your records and tapes more with 
Organ. Simple to connect to the 
home stereo or PA system, 3 
channels, 1500 watts max. load 
each.
Fully constructed, ready to 
operate.

P.P $3.50
Interstate $5.50

EACH CHANNEL 
FULLY PROTECTED

SOUND SYSTEMS SLEEK AND SLENDER, 
CLUBS, SCHOOLS, HALLS, DISCO, ETC.

Black Vinex Covered Cabinets. Rugged and Attractive. Interboard Lined for 
Richer Sound. Excellent Frequency Response. 8 or 16 ohms. Floor or 
wall mounting.

3 MODELS WITH 4 HEAVY DUTY SPEAKERS IN EACH.

«
*

30 WATT RMS 40 WATT RMS 50 WATT RMS
$59.00 $69.00 $79.00

FREIGHT ROAD. RAIL OR AIR

AKAI STEREO AM-FM 
TUNER-AMPLIFIER

SUPER
SCOOP •

6 months full warranty • 
14 watts RMS per ch. >4-16 ohms • Freq, response 40-20 000Hz • 0.8% 
total harmonic distortion • A and B speaker system outlets • 240V AC outlet 
• Stereo headphone jack • Loudness switch • Tape in tape out, RCA/DIN 
• Inputs for ceramic, magnetic cartridge, aux. • Tape monitor • Size 440W x 
125H x 265D M/M. Wt 161b • Send SAE for tech, data •
$149.00 p.p. NSW, V, Q $3.50. SA, WA, T $5.50.

240V AC — Battery operation • push button band selector 
• Slide vol. tone squelch controls • Time zone dial — 
world map • 2 telescopic antennas • Twin speaker 
system •

9 BAND SOLID STATE RECEIVER

Excellent performer for long range reception • Band 1 — 535-1600KHz B-C 2 
— Marine 1.5-4MHz. 3 — SW Ham 4-6MHz. 4 — SW World wide 6-12MHZ. 5 
— Police 30-50MHz 6 — FM 88-108MHZ 7 — Aircraft 108-145MHz 8 — 
VHF Police 145174MHz. 9 — Weather 162.5MHz
$59 00 p.p. NSW. V. Q $2.50 SA. WA. T $3 50

"SOUND BARRIER" CAR STEREO SPEAKERS
Comparable in quality and performance to famous brands at prices that won't 
make you cringe. 4-8 ohms. Foam edge air suspension. (Model DC-9 is not.)

Model Freq. Power Magnet Price P-P
DC&. ’̂/é" twin 85-18 000H 20W max. 10oz $24.95 pr $2.00
717.6 W coaxial 90-16 000H 25W max. 20oz $41.80 pr $2.50
737.6W triaxial 80-20 000H 25W max. 20oz $59.60 pr $2 50
727.9"x6'' coaxial 90-16 000H 25W max. 20oz $47.50 pr $2.50
747.9 "x6” triaxial 80-20 000H 25W max. 20oz $63.50 pr $2.50

240V 50HZ TRANSFORMER 
SPECIALS

20-0-20 4A Peak
25-0-25 2A Cont

P-P $2 50

ONLY 
$29.50

Base and Perspex Cover 
with hinges, teak or wal 
nut $35.00. Freight NSW 
$4.50. Interstate $6 50.

GARRARD MODEL SL65B 
CHANGER-PLAYER

240V 50Hz • Synchro-Lab 4 Pole Motor • 3 
speeds • 10'4" 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 14W'x 
12'4" x 4’4” above and 3” below Mounting Plate 
PP NSW $2.75. Vic., SA, Qld $4.75 WA $6.00.

with Shure Magnetic Cartridge $32.00

FAMOUS MAGNAVOX AUST. MADE LOUDSPEAKERS
MODEL Imp Watts Reson Freq Hz v.c. Dia Price P.P.
••10-40 8 40 45 30-8000 1'4" $25.95 $2.50
8-30 8" 8 30 45 30-8000 1’4" $19.00 $2.25
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 30-16000 1" $12.95 $2.00
6WR 6'4" 8 12 45 30-16000 1" $12.40 $2.00
6-25 6'4" 8 25 45 45-6000 1'4" $16.95 $2.00
XJ3 Dome 8/15 25 1500 2000-20000 1" $ 9 35 $1.30

NEW IMPROVED MODEL

PA AMPLIFIERS

Ex-Muzac canned music systems • HiFi 
quality • 240v 50Hz operation • Good 
working order guaranteed • Model 
908A • Very conservatively rated at 10 
watts RMS • Output valves 2XKT66 
• Hi imp input • Bass/treble controls 
• Output imp. 500, 125, 4 ohms. 
$45.00. Model 920A. 20 watts RMS. 
Specs as above but add — output imp. 
600, 250, 125.4 ohms, 70v line. Freight 
by RR or air. $55.00.

DIGITAL MULTIMETER
Arlee Model DMM-10. Supplied with ac 
adaptor, batteries, prods, etc. Send SAE 
for full tech. data. $77.95 incl. S/Tax, P- 
P $1.50

LEDs
Light emitting diodes, 5mm dia. 
Complete with mounting hardware.
Red. 10 for $2.35
Green and yellow, 10 for $4.00
Amber. 10 for $4.95

P-P 50c

SHURE M75 
MAGNETIC CARTRIDGE 

Stereo Diamond Stylus 
$12.50

FM WIRELESS 
MICROPHONES

Electret Condenser Type • Distor-
tion feed-back free • Hi-Fi

$9 95 
$8.95

Unidirectional

SANYO NICAD 50ft • 
2.5MA

RECHARGEABLE No. 1

BATTERIES
12V 1200MAH charge rate 14-16 hrs 
at 120MA
Size C. 4 for $12.00
Size D, 4 for $15.00
P-P $1.00. interstate $1 60.

Omnidirectional

characteristics • Excellent 
reproduction • Specifications — 
transmitting frequency range 88.1 
— 106MHz • Mod. system FM • 
Max freq, deviation +75kHz • 
Field strength, less than 50uV/M at 

2 transistors • 1 5VDC at

$27.95

- S21.50
PP 80c___

ELECTROLYTICS
Bulk buy and save. Top brands. Elna, 
Ducon. etc.
16UF/450VW CH 16/450 AX.
1 6/350 AX. 32/300 AX. 8/450 AX.
2500/16 PC. 1000/25 PC.
470/50 PC. 47 0/63 CH. 220/63
AX. 220/76 PC 100/50 PC 200/100 
AX. 10 for $3.00 P-P 75c.
100/16 AX. 80/15 PC. 100/12 PC.
200/10 PC. 50/12 PC. 50/10 PC
4.7/10
PC 2.2/50 AX 10 for $1.25. P-P 50c.
2200/63 CH.
5600/40 PC.
4700/35 AX.
1000/63 CH.
2200/63 CH.
4000/80 CH 
100/350 CH. 
100/200 CH.

4 for $2.65
3 for $6.00
3
4

2 
4
4

for 
for 
for 
for 
for 
for

$6.00 
$3.90 
$5.80 
$5.50 
$4.50 
$3.00

P-P 80c, Interstate $1.50.
AX. Axial. PC. Printed Circuit Board. CH. 
Upright chassis mount.

PANEL METER
0-1MA. FSD. 1'4" sq. V-U Scale, $1.25 
ea. 2 for $2. P-P 50c.

PLESSEY FOSTER 
SPEAKER SPECIALS

New and guaranteed. Save 33%. Model 
C300k03/15 ohms. 12” dia. freq. max. 
power 200 watts. $56.60 ea. 2 for 
$110.00.
P-P NSW. V. Q, $2.50. SA. WA. T 
$3.50.
Model 250L0/8 ohms. 10” dia. freq. 20- 
4800Hz. res freq. 20 4800Hz res freq 
29Hz. Wt 91b. Max power 40 watts. 
$18.95 ea. 2 for $36.00.
P-P NSW. V. Q $ 1.50 SA. WA. T $2.50.

BASF C60 
SM CASSETTES

LH Super
5 for $9.95. P-P $1.00

WE REGRET THAT PRICES ARE 
SUBJECT TO CHANGE WITHOUT 
NOTICE.
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MADJENK LIGHTING 
AND ELECTRONICS

LIGHTING HIRE, ELECTRONIC COMPONENTS & 
ELECTRICAL ACCESSORIES FOR SALE.

Opening specials I.C. sockets, 8 pin 34c, 16 pin 
42c; CMOS 4027 $1, diodes 1N5059 1A 200piv 
7c, stud SCR Motor. 3835-3 35amp 100V $2, 

rubber buffers for amps etc. 3c. P+P 50c.

Shop 5, 246 Princes Hwy, 
Dapto, Wollongong 2530

SUPER SPECIALS WHILE STOCKS LAST

PRINTED CIRCUIT
K AMINATES)

175mm x 100mm x 1.6mm Phenolic .
200mm x 190mm x 1.6mm Phenolic .
150mm x 75mm x 1.6mm Fibreglass
230mm x 115mm x 1.6mm Fibreglass
230mm x 150mm x 1.6mm Fibreglass
555 Timer...................................... $0.50
723 Regulator (DIL)............................ 70
741 Op Amp (mDIP).......................... 40
747 Dual Op Amp..................... 1.00
7475 Quad Bistable Latch..................65
7493 4 Bit Binary Counter..................60
7495 4 Bit RS LS Register................85
7496 5 Bit Shift Register........... 1.00
RELAYS 12V 1 Changeover Contacts 
_________2A/50VDC 4A/250VAC 27.5 x 13 x 10.5mm high ........... $2.30 
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.
ot INEAR ELECTRONICS PUNCHBOWL 2196

SUBSCRIPTION SERVICE
ELECTRONES

Australia
Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance, to Electronics Australia Subscription 
Dept., John Fairfax & Sons Ltd, GPO Box 506. Sydney, 2001. Subscription will start with first available 
issue.

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

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

Postcode................................... Enclosed is........................for.................... , years
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Copper clad 1 oz on one side
.............................................. $0.40
.............................................. $0.65
.............................................. $0.40
.............................................. $0.70
.............................................. $1.00
74164 8 Bit SI PO Shift Register $1.40 
74165 8 Bit SI PO Shift Register 1.40 
4001 Quad 2 Input NOR Gate. .28
4016 Quad Bilateral Switch ... .65
1N4148 Diodes........................................ 05
PA60 600PIV 8A Bridge Rectifier 4.50
NSL5053 0.2” Red LED c/w mtg .25 
2N3055 Transistor c/w washers .80

Subscription Rates

SA 17. OO per year 
within Australia.
$A20. OO per year 
elsewhere.
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Technics

Probably 
the most 
sophisticated 
tape transport 
ever invented! 

Technics tape decks have long 
enjoyed an enviable reputation 
for innovations and high 
performance reliability. Now we 
present the RS-1500US open reel 
deck, the culmination of all our 
tape deck technology.
Featured is what we believe to be 
the most sophisticated tape 
transport system ever invented— 
the Isolated Loop’. This is 
produced by two pinch rollers 
acting upon a single super-large, 
direct-drive capstan, thus isolating 
the loop portion of the tape from 
influences such as the take-up or 
supply reels. The result is that tape 
speed and tension are more accur
ately controlled: wow and flutter
rating being 0.018% (WRMS), 
±0.035% -------(DIN) at 35cm/s.

The list of innovative features in 
addition to the ‘Isolated Loop’ 
includes direct-drive reel motors; 
aluminium diecast chassis; 
multivibrator pitch control; tape 
tension control; electrobrake; 
separate microphone and 
recording amplifiers; plug-in type 
head assembly and 3-way bias and 
equalization selectors.
The RS-1500US open reel deck is 
just one of the new Pro. Series 
from Technics. Reliable as they 
are precise.

« Technics
T77.12

WARRANTY 
AND SERVICE Ibyhaco

For a National Technics catalogue, please write to-
National Technics Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033



JVC

WT6 78

JVC build/ in what 
other receiver/ leave out.
The only way you can equal the realistic sound capability of 
JVC JRS-600II stereo receiver is by adding an expensive, but 
highly versatile, graphic equalizer to another receiver.

For the price of a conventional receiver in its price range, 
the model JRS-600II has a built-in JVC graphic equalizer 
system, with five zone controls to cover the entire musical 
range. While most high priced receivers offer bass and treble 
controls, and some include a third for midrange, none 
approach the precision and flexibility of the SEA graphic 
equalizer system developed and patented by JVC.

371,293 ways to hear better sound.
By adjusting the five tone controls covering the frequency 

range at 40Hz, 250Hz, 1,000Hz, 5,000Hz and 15,000Hz, you 
can create 371,293 different sounds. A feat normally not 
achieved (with a stereo receiver) outside a professional 
recording studio. But, then, the JRS-600II is a JVC 
professional.

Get better performance from your components 
and listening room.

Why do you need such tremendous variations in tone? 
Quite simply, they help you to overcome the shortcomings of 
the acoustics in your listening room; they also can help you to 
compensate for the deficiencies in old or poor recordings.

Finally, they can do wonders for the frequency response 
of vour sneakers, and where you place them. SEA is really - - ■. .

For examole the 40Hz switch reduces the benefits of a graphic equahzei

JVC
fõr pure Hi n 
entertainment! 

the right choice

For details on all JVC Hi-Fi Equipment, write to:
JVC Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033

record hum or rumble, and it can add greater clarity to the ultra 
low bass of an organ. The problem of booming speakers is 
simply handled with the 250Hz switch. And in the important 
midranges, the 1,000Hz control adds new dimension to the 
vocals of your favourite rock performers, while the 5,000Hz 
switch brings out the best in Jascha Heifetz. You can even 
reduce tape hiss and diminish the harsh sound of a phono 
cartridge at high frequencies, with the 15,000Hz control. Then, 
to double check any adjustment SEA works with-a tone 
cancellation switch which permits you to instantly compare 
your setting with a perfectly flat response.

SEA adjusts the sound of your system to the size 
of your room.

You see, small rooms tend to emphasize high frequen
cies, while large ones accentuate the lows. But the ingenious 
SEA allows you to compensate for room size and furnishings - 
so your system can perform the way it was meant to. wherever 
you are. While most manufacturers reserve unique features for 
their top of the line model, JVC has included SEA in three of its 
receivers.

The JRS-300II (55W rms per channel), the JRS-400II 
(85W rms per channel) and of course, the top professional - 
the JRS-600II (130W rms per channel).

When you hear these receivers at your JVC dealer, think 
of them as two components in one. In fact, it s like having all 

. without buying one!
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	FORUM — Continued


	PROTO- CLIPS

	REFERENCES

	Advance into the new era of precise electronic measurement

	ARDMM 10

	Features:

	Supplied complete with:




	Hi Fi News

	THE FUTURE FOR 4-CHANNEL RECORDS & RADIO

	PART TWO: THE CASE FOR THE SQ SYSTEM

	by BENJAMIN B. BAUER*



	Satellites keep track of Earth resources

	Just for the record

	The Oaly Wilson Big Band tapes with Ampex

	...and off the record

	Warren Oalyand the band still tape with Ampex

	It’ll change the way you look at TV

	HI Fl NEWS — Continued




	OUR SECOND BEST IS BETTER THAN MOST OTHERS’ FIRST BEST.

	I OlC AD

	HI Fl NEWS Continued: The future for 4-channel records, &c

	Next month: The British alternative


	WE SOUND BETTER


	JVC SEA-20 Graphic Equaliser

	ABOVE:

	AT LEFT:

	PARTS LIST

	by GREG SWAIN


	DONT JUST SIT THERE

	BUILD SOMETHING!



	DICK SMITH ELECTRONICS i

	AUSTRALIAS SEMICONDUCTOR SPECIALIST

	ANNOUNCES


	mail order division

	RO. Box 898 Crows Nest, NSW 2065

	communication - video - computer

	N-501

	AX-303TR

	BX-505

	CAM-250D

	PDM-500C

	PARTS LIST

	IC Test Clips


	399

	Silicon Controlled Rectifier


	save

	£63%

	Etchant-Resist Sensitizer

	Developing Solution

	Mini-Audio Amplifier Chassis

	Hobby Motor

	Stereo-to*Mono Headphone Adapters

	20-Medium Current Diodes

	Rocker Switch


	50

	2.5cm Matched Knobs



	JUNE KNOCKOUT SPECIALS SPELL POWERFUL SAVINGS FOR YOU

	+S? Davred Electronics Pty Ltd





	Extra channels for the ICOM IC22S

	YOURFUTURFS

	IN TOMY’S AIR FORCE

	Electronics is where it’s all happening

	...if you’re into it you’ve got it made!

	ICS Home Study ...your passport to success in life!

	YES!

	ICOM IC22S CHANNEL PROGRAMMING CHART

	Contact GARY JOHNSTON on (02) 439 5311 DICK SMITH ELECTRONICS^

	LM-300

	Full three digits


	10MHz

	CSI562

	30MHz NEW LOW PRICE

	Available from

	leading Electronic

	Stores




	Microprocessor control of model trains

	ALL ELECTRONIC COMPONENTS

	COME TO THE PEOPLE WHO

	SPECIALISE IN KIT SETS

	ONLY “RECOGNISED BRANDS” AND TOP QUALITY COMPONENTS STOCKED

	ALL ELECTRONIC COMPONENTS

	Heathkit Experimenter/Trainer

	Heathkit Digital Design Experimenter/ Trainer

	Programme EE-3201

	ORDER BY COUPON NOW OR COME TO OUR SHOWROOM

	■ Send tO: W. F. Heathkit Centre.



	¡WyAESU from DICK SMITH

	WHEN YOU REALLY CONSIDER THE ALTERNATIVES - THERE ARE NONE!

	Fabulous FRG-7 Communications Receiver

	BASIC UNIT Cat. 0-2854

	$1275

	! Yaesu FT301S §7in00 g Cat 0-2880	*/ IU




	WIN A TRIP FOR TWO TO TOKYO

	Microcomputer News & Products

	32k & 64k ROMs

	Analog interface

	Octal CMOS latches

	DSE also has OP-80A

	Computer clubs

	VOICE RECOGNITION

	VOICE GENERATOR

	MICRO COMPUTER KIT



	Heath H8 home computer system

	The BI-FET Company National Semiconductor.



	Using Mini Scamp to find intermittents

	by JOHN

	BARRY*

	KENELEC (AUST.) PTY. LTD.,


	Logic analyser shows truth table

	INTRODUCING MULTI-P 2650

	INDIVIDUAL KITS

	2650 PROGRAMS

	STOP PRESS

	■■■■ APPLIED TECHNOLOGY

	■■■■I PTY. LTD.

	welcome here



	At last,reliable,convenient CB communication.



	ÍB 5IEBE

	CAN PHILIPS CRACK THE BRITISH CB MARKET?

	Attention: Dick Smith CB

	now has a 2YEAR guarantee!

	Now, more than ever, it pays to buy CB from Dick


	DICK SMITH ELECTRONICS W

	FILTERS, POWER UNITS, MIC., &C.

	printed circuit.

	ALL SILICON 30/60w PA PORTABLE AMPLIFIER


	RCS radio pty ltd

	651 FOREST RD BEXLEY NSW 2207 587 3491

	Questions and answers:

	SCALAR INDUSTRIES PTY LTD



	DIGIT units S**1*

	CHOOSE»^

	RANGE

	POWER

	Seif DIGI-TESTER om



	S14500

	VICOM WON’T SELL YOU A RIG. IN A FACTORY SEALED CARTON !

	accessories

	antennas

	IC 701

	68 Eastern Road

	Sth Melbourne Vic. 3205

	Ç^HIRNSIDE ELECTRONICS

	BRIGHT STAR CRYSTALS PTY LTD


	MAY WE REMIND YOU

	OUR PRICE: $324.00

	HOSE & EQUIPMENT CO. PTY. LTD. SYDNEY. PHONE 666-8144

	De-Luxe HF transceiver — FT901 DM has it all!

	FRED BAILVK3YS

	JIM BAIL VK3ABA




	""""‘“"mioia

	YAESU MUSEN FT-7 MOBILE HF TRANSCEIVER


	Lafayette))

	10 Metre Amateur Band Transceiver


	Lafayette))


	Why blame your tape recorder for problems caused by

	The Cooper Group

	Philips

	Motional Feedback Speakers. A step doser to sound perfection

	““iane

	fact:

	the IV does more... much more!

	Shure V15 Type IV ;




	SUPER 1X . TRacidx/

	Stereo Dynetic® Phono Cartridge

	AUDIO ENGINEERS (Qld.)

	ATHOL M. HILL P/L



	Classical Recordings

	Shop at Melbourne’s most helpful Electronics outlet

	ROD IRVING ELECTRONICS

	Classical Record Reviews ...


	Cash-More Sound

	☆ Ideal for club sound ☆ Pop group ☆ Disco

	FREE BROCHURES — PRICE LIST ON REQUEST SALES — SERVICE — INSTALLATION — HIRE



	BOX IT WITH EDDYSTONE

	DIECAST BOX E1MILY

	Side

	BASE & PERSPEX COVER FOR GARRARD

	NEW STANDARD PM-4M W-24 WATT STEREO AMPLIFIER AT LESS THAN TRADE PRICE

	SPECIAL PACKAGE OFFER

	SHURE MAG. CARTRIDGES

	$20.00

	NEW ROLA C12PX 12” HI-FI SPEAKERS


	CLASSIC RADIO

	245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507.

	WORLD RECORD CLUB

	STUDY FOR YOUR AMATEUR RADIO LICENCE

	FLOATERS. Floaters. ABC Records AB 1030. RCA Release.





	| Radio Parts Group

	MECI DRIVE TURNTABLE 459

	459 ^2

	DICK SMITH ELECTRONICS I

	New Products

	12-terminal rotary switch for appliances

	PARAMETERS/ELECTRONICS AUSTRALIA

	Moderately priced X-Y display




	NEW BOOKS from

	NEWNES - BUTTERWORTHS for the ELECTRONICS ENTHUSIAST

	Books & Literature

	Stotts S

	NOTES & ERRATA

	ELECTRONICS

	ONLY $29.50

	GARRARD MODEL SL65B CHANGER-PLAYER









