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Now from Sony: 
the Definitive Direct Drives.

No one knows better than Sony how clearly superior the servo motor direct 
drive system is in turntable design — after all, we started it all more than ten 

years ago with the revolutionary TTS 3000. All the vast experience 
we’ve gained in producing direct drives in the decade since 

plus some remarkable new developments, are incorporated in this 
outstanding new range for 1977.

Tlirntables
PS8750 Photo-Electric,
Direct Drive Turntable
Sony's finest turntable, ever. 
This is the ultimate precision 
instrument for reproducing sound from today's 
wide dynamic range recordings. Incorporates a 
great number of operating features developed
exclusively by Sony. The performance is incredible 
with wow and flutter 0.025% (WRMS). Speed deviation 
within 0.003% , Signal/noise 70dB (DIN-B).
Features:
• Crystal-control. “X-tal Lock", system governs speed with
superb accuracy compensating automatically for any variation 
in load/speed factors. • "Magnedisc-servo" system using 
magnetic auto monitor for precise speed, irrespective of voltage 
variations. • Direct drive servo motor provides exceptionally 
stable and accurate performance. • Photo-electric 
sensor for disc-end has no impact on cartridge or 
disc. • Feather-touch switch for stop/start 
and reject. • Entirely new moulding 
material SBMC minimises cabinet 
resonance. • Arm pipe and shell made 
of carbon fibre suppresses resonant 
feedback. • Dual supported jewel pivot.
• Static insulated dust cover allows use 
of extremely light cartridges. • Oil-filled
rubber damping mat absorbs disc vibration.
• Remote viscous-damped cueing. • Tone-arm 
height adjustment for various cartridges.

PS3300 Automatic Direct Drive Turntable
Now you can obtain the superior performance of direct drive 
at the price of a belt-drive! And the performance is 
astonishingly good with wow and flutter only 0.04% WRMS and 
Signal to noise 65dB (DIN-B). Aesthetically, the PS3300 is most 
appealing with a slim and ultra-modern appearance 
that will enhance any Hi-Fi System.
Features:
• Brushless and slotless direct drive motor for precise, even speed
• DC-servo control monitors and electronically compensates 
for any spurious influences on speed. • Automatic system 
for arm return. Cut and repeat. • Illuminated stroboscope 
and electronic pitch control adjustments.
• Viscous damped cueing system for protection 
of cartridges and disc. • Highly sensitive "S" tone 
arm and Sony's magnetic cartridge VL-32G 
included. • Anti-skate device and lateral balancer.

PS4300 Photo-Electric
Fully automatic Direct Drive Turntable
This is the feature-packed direct drive that audio 
experts have been waiting for. Total control 
convenience is achieved without compromise in 
performance. Wow and flutter a virtually unmeasurable 
0.03% WRMS and Signal/noise 70dB (DIN-B).
Features:
• "Magnedisc-Servo" control automatically monitors 
and electronically compensates for voltage variations, 
giving precise speed. • Brushless and slotless direct 
drive motor for great accuracy of speed. • Fully 
automatic system for start, stop, cut and repeat
• Photo-electric sensor for disc-end eliminates 
mechanical impact. • Auto lowering in manual 
operation. • Plinth made of accoustically "dead" 
SBMC material eliminates feedback. • Highly sensitive 
tone-arm and Sony high performance cartridge XL-15 
included. • Anti-skating device and lateral balancer.
• Feather-touch controls

SONY
Research makes the difference.
GAC.S.7902
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Think
sinnctiCB

■“■Think

PHILIPS

DESIGNER’S CHOICE
Here are the audio ICs you’ll need to build up FM 
tuners, Pre-amps or Power amplifiers. Whether 
you are a manufacturer, serious hi-fi buff or 
simply a hobbyist you’ll find the best of European 
and American designs in this range from Philips 
and Signetics.
■ FM AMPLIFIER/MIXER

SD6000
■ AM/FM CHANNEL RECEIVERS

TBA570, TBA700
■ AM RECEIVERS

NE546, TCA440*
■ FM DETECTOR/LIMITERS

ULN2111, TBA750A TCA420A, 
TCA770

■ FM GAIN BLOCKS
ULN2208, ULN2209

■ FM IF SYSTEM
CA3089

■ STEREO DECODERS (PLL)
TDA1005, UA758 (MC1310E)

■ DUAL LOW NOISE PREAMPS
LM381, LM382, LM387, NE542,- 
PA239, TCA490 (UA739)

■ DC CONTROL CIRCUITS
TCA730, TCA750

■ ELECTRONIC TUNING STABILISERS
TAA550, TCA530, TCA750

■ FLOWER DRIVERS
NE540, SE540, NE541*

■ POWER AMPLIFIERS
TBA810,* TCA760B, TDA1004, 
TDA1010,* TDA2611*

When buying audio ICs from your local 
component supplier be adamant that you will only 
accept Philips/Signetics. You want the best. If he 
can’t supply from stock ask him to order in for you. 
And if at the same time you need 
semi-conductors, ask for Philips transistors, 
Darlington transistors, diodes and rectifiers. 
They’re Australian made - and by supporting the 
Australian industry you help them support you. 
Good business - good sense.
Philips Electronic Components and Materials, 
P.O. Box 50, LANE COVE, 2066.
Sydney 421261, 420361; Melbourne 6990300; 
Adelaide 2234022; Brisbane 2274822;
Perth 654199.
♦(available soon)

Electronic 
Components 
and Materials

PHILIPS
153.0182
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DEVALUATION
Most of the advertisements in 
this issue were already in the 
hands of the printer before 
November 28—the day on 
which the Federal Government 
devalued the Australian dollar 
by 1 7.5%. Some of the prices 
quoted in the advertisements 
may be affected by this 
decision.
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CB: "Why don't you tell us your policy?”
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There has been quite a lot of pressure on us lately, here at EA, to make some 
sort of editorial policy statement regarding Citizens' Band radio. Not surprisingly 
most of the pressure has come from those with either committed views or vested 
interests: from the pro-CB lobbyists and equipment sellers on one side, and the 
anti-CB lobbyists and radio amateurs on the other.

Each side has produced reasoned arguments in favour of its position, and most 
of these are now fairly well known. We have tried to present them to our readers 
as objectively as possible, both in recent issues of the magazine itself and in the 
current 1976/77 Year Book.

What seems to us to have emerged from this is that in objective terms, neither 
side has produced arguments which are so convincing as to be worthy of our 
unqualified endorsement. There seems to be considerable validity in the pro-CB 
arguments that citizens have a right to be able to communicate via radio, and that 
CB radio can be used to advantage in many emergency situations. But countering 
these are the anti-CB arguments about interference to other services, the use of CB 
for anti-social and criminal activities, and the administrative costs and difficulties.

In short, the only way we as a magazine could come out with an unequivocal 
policy about CB would be by deliberately ignoring quite valid arguments from one 
side or the other. This would obviously be quite irresponsible, and would do no 
one any good.

On the other hand in a very real sense, all of the debate currently going on about 
CB is irrelevant. Due to lack of co-ordination between government departments, 
we already have a de-facto CB service, albeit a largely illegal one. And its future 
is going to be determined primarily by the actions and behaviour of the large number 
of people involved, rather than by our attitudes or even those of the authorities.

From a purely pragmatic point of view, it seems inevitable that sooner or later 
CB radio will have to be legalised in Australia-if only in a belated attempt to bring 
some order to the chaos. And it also seems inevitable that it will have to be approved 
on the established 27MHz band. Any attempt by the authorities to do otherwise 
would seem unrealistic and doomed to failure.

One thing is sure: CB radio is here, and pretending it isn't is unlikely to make 
it go away. Perhaps the only rational thing to do is find a way of adjusting to it.

—Jamieson Rowe
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The superb Luxor "Music Centre with record player, 
cassette deck, AM/FM radio.

Introducing the Luxor‘Swedish Sound’
Sweden’s largest-selling range of high quality stereo systems 

is here to spread its superb sound around Australia

In 1923 at Motala in Sweden, Luxor 
first began mass production of radio sets. 
Today, Luxor are Sweden’s largest 
selling, high quality stereo systems.

Record players of precision and 
reliability. Luxor features include a 
magnetic dynamic cartridge with adjust
able stylus pressure. And a 16-pole 
synchronous motor and belt-drive for 
low wow and flutter.

speaker with a 13 cm drive unit and

Automatic switching for chrome dioxide 
tapes. And, 90 second fast-forward and 
rewind on C-60 tapes.

Speakers to suit all systems.
From the Omni-directional Luxor 

loudspeaker with a 20 cm bass unit and 
four 5 cm treble units. To the 15 W

The superb Swedish sound. As 
Sweden has developed in the world of 
music, so Luxor has developed in 
reproducing that sound.

The more you know about Luxor 
stereo systems, the more impressive 
they become.

The need for distributors and 
stockists to spread the sound. 
Distributors are required in Queensland, 
South and Western Australia and 
Tasmania. And stockists are required 
in all States. See the coupon below.

Amplifiers with the quality of 
‘Ambiophonie sound’. Luxor have 
developed a 4-channel stereo system, 
called ‘Ambiophonie sound’, as a feature 
of the larger amplifiers. Other features 
include easily-operated slide controls, 
and switches for automatic frequency 
control, AM/FM radio, tape recorder, 
record player, headphones and loudness 
compensation.

Cassette decks for fast, smooth
operation. With a Dynamic Noise
Limiter or Dolby noise suppression.

The Omni
directional 
loudspeaker for 
floor standing 
adjacent to wall.

¿UXOR
of Sweden

They look as good as they sound.
Luxor stereo systems combine a careful 
attention to detail with an unmistakable 
touch of design flair. Elegant and sleek. 
In superb cabinets of walnut, teak and 
rosewood. And black or white lacquer.

I To: Luxor, P.O. Box 307,
I Collingwood, Victoria, 3066
I I am interested in becoming a Luxor
I stockist and would like to know
I about the Luxor range of products.
I
1 NameI ----------------------------------------------
I Company_______________ ____

I Address
I
I State Postcode
I (Luxor, c/- 77 Wellington Street, 
• Collingwood, 3066) . .
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ASSISTED RESONANCE
True, multi-purpose auditoria are now possible

A technique used for improving 
the acoustic qualities of London's 
Royal Festival Hall and which took 
ten years to perfect is now being 
applied in other big halls, and not 
only in Britain. Two multipurpose 
halls in the United States of 
America are being equipped with it.

"Assisted resonance", as the technique 
is called, is not just a means of improving 
acoustics of existing halls; it can also be 
used to give complete acoustic flexibility 
to new multipurpose buildings.

The musical quality of a hall depends 
heavily on the reverberation time (rt). 
Broadly, this is the time it takes for a 
moderately loud sound to die to inaudi
bility.

The "rt" depends, in turn, on the hall's 
volume and the amount of sound 
absorption in it. The bigger the volume, 
the longer the rt, in that it takes longer 
for sound waves to travel between the 
room surfaces; the more absorption in 
the room the shorter the rt, because 
more energy is absorbed each time a 
sound wave hits a surface. Much of the 
absorption is due to the audience and 
therefore on the number of seats.

The ideal reverberation time of a con
cert hall is put at about two seconds but, 
for speech, the optimum is nearer one 
second and this is what makes it difficult 
to design a truly satisfactory multipur
pose hall.

When London's Royal Festival Hall was 
designed in 1948, the aim was an rt of 
2.2 seconds. Costs later reduced this to 
1.7 seconds because of changed seating 
capacity.

In 1964 the Greater London Council, 
when planning a modification of the hall, 
decided to upgrade the acoustics and 
called in Britain's Building Research 
Establishment (BRE).

Conventional remedies would have 
been to replace the ceiling—highly 
expensive and affecting only some 
frequencies—or to remove 1000 seats, 
turning it into a 2000 seat auditorium, 
which would have been unpopular with 
management and performers.

The BRE decided to seek other ways, 
but experiments took some time in a hall 
which was so busy that research workers 
could operate only for a few hours 
weekly. However, by the 1970s they had 
markedly improved the rt for the most 
important parts of the sound spectrum.

This was achieved by the assisted
resonance method. Helmholz resonators

were installed in the ceiling, each consist
ing of a microphone mounted on a 
backplate which is critically tunable so 
that it responds only to one chosen 
frequency. Its signals are amplified and 
fed back into the auditorium through a 
loudspeaker and this compensates to 
some extent for sound absorbed in the 
room and lengthens the rt time.

Since each resonator covers only one 
frequency, many channels—perhaps be
tween 100-200 according to hall condi
tions—are needed adequately to cover 
the audio range most satisfying to the 
concertgoer's ear.

Since the success of the technique at 
the Royal Festival Hall two new multipur
pose auditoria have been opened in the 
USA. Their good acoustics depend on 
BRE's electronic system.

The first installation—made under 
licence through Britain's National 
Research Development Corporation—is 
in a big pavilion in Concord, California. 
This has a semi-outdoor, bowl shaped 
auditorium seating 3500 people under a 
200ft (60m) square roof and 4500 on the 
surrounding grassy slopes. Performances 
include circuses, rock and jazz, ballet, 
opera and orchestral concerts. Con
ferences are also held there.

The acoustic installation provides for a 
basically short reverberation time range 
of 1.4-1.7 seconds, capable of boost to 
2.1-3.0 seconds by the assisted reson
ance system.

The second application is in the Scotts
dale Centre for the Arts, Arizona, an 
800-seat auditorium mainly used for 
exhibitions. By assisted resonance its

characteristics can be varied to suit thea
trical, chamber music or orchestra per
formances.

In Britain a further satisfactory installa
tion has been made in York University 
Central Hall, which is primarily an 
examination and lecture hall, to improve 
it for musical concerts.

The valuable work of the BRE senior 
scientific officer responsible, Peter 
Parkin, and his colleague, Ken Morgan, 
was recognised this year by the award of 
the Rayleigh Gold Medal of the Institute 
of Acoustics.

Problems of mixed use in public halls 
are much in the minds of Britain's local 
councils, who are eager to.secure the 
best return on their investments in this 
area.

The London Borough of Hillingdon is 
just completing a 900-seat multi-purpose 
hall designed primarily for orchestral and 
operatic presentations, with occasional 
drama performances. Since it is on the 
threshold of London Airport, the hall has 
a potential for conferences and interna
tional business meetings, making good 
speech response important. Assisted 
resonance is being incorporated to 
balance all its needs.

Another borough council, Reading, 
about 40 miles (60 km) west of London, 
is building a multipurpose hall in which 
similar care has been taken to ensure that 
acoustics match the usage. This hall, now 
nearing completion, seats 950 for thea
trical presentation and 1500 for orchestral 
or choral concerts. Assisted resonance 
will ensure optimum response for a poe
try reading or a symphony concert. ®
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Each B & W speaker comes 
with its own written proof 
of superb performance:

B&W's reputation is based on producing clean natural sound without distortion, 
even at low volume. Each B&W speaker is tested in an Anechoic Chamber 

and issued with its .own individual pen graph. You know exactly 
the performance of the speaker you are buying

B&W DM6 Monitor
A brand new design. A high 
powered dynamic loud
speaker with low colouration 
and very high transient 
performance.

B&W DM2A Monitor
A more conventional design 
utilising B&W research into 
acoustic line rear loading.. 
Brilliant clarity and lack of 
distortion.

B&W DM4 Monitor
A speaker with large B&W 
Monitor characteristics; its 
performance surpasses 
speakers of much greater size.

B&W DM5
A speaker for small living 
areas. It has above average 
performance at moderate 
cost.

Hear B&W Speakers at:
VICTORIA: ALLANS MUSIC (AUST) LTD., 63 0451: ENCEL ELECTRONICS PTY. LTD.. 42 3761; INSTROL HI-FI 
(VIC) PTY. LTD., 67 5831; SOUTHERN SOUND, 67 7869; SOUTHERN SOUND, Moorabbin, 97 7245; TIVOLI 
HI-FI, 81 2872; BUY-RITE ELECTRIX, 42 6000; E & B WHOLESALE, Geelong, 9 6616; THE SOUND CRAFTS
MAN, 509 2444; N.S.W.: CONVOY SOUND, W’Loo showroom, 357 2444; CONVOY SOUND, City showroom, 
29 1364; THE GRAMOPHONE SHOP, 633 2846; INSTROL HI-FI PTY. LTD., 290 1399; MILVERSON PTY LTD., 
Chatswood, 412 2122; MILVERSON PTY. LTD. Parramatta, 635 3588; RIVERINA HI-FI, 938 2663/4; UNITED 
RADIO DISTRIBUTORS P/L. 232 3718; WESTS (BURWOOD) PTY. LTD., 747 4444; ARROW ELECTRONICS 
PTY. LTD., 29 8580; JOCK LEATE CAMERA & HI-FI STORES PTY. LTD., 579 6399; PITMAN’S RADIO & T.V., 
Wagga, 25 2155; QUEENSLAND: JOHN GIPPS SOUND, 36 0080; PREMIER SOUND, Rockhampton, 28 2701; 
TASMANIA: BEL CANTO, 34 2008; WESTERN AUSTRALIA: AUDIO DISTRIBUTORS, 31 5455; A.C.T.: 
PACIFIC STEREO, 95 0695; DURATONE, 82 1388; SOUTH AUSTRALIA: SOUND SPECTRUM. 223 2181; 
BLACKWOOD SOUND CENTRE, 278 1281; DECIBEL, 61 1865; ALLANS MUSIC (AUST) PTY. LTD., 
223 5533.

B&W*
Sole Australian Agents
Convoy Invernational Pty. Ltd.
4 Dowling Street, Woolloomooloo, 2011 
Sydney, N.S.W. Tel: (02) 357-2444 
387 George Street, Sydney, NSW.
Tel: (02) 29-1364
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Australian breakthrough:

CUERAC AUTO 
PROGRAMS
Developed in Melbourne by Consolidated Electronic 
Industries Pty Ltd, the CUERAC "random access car
tridge machine" provides a compelling new option 
for radio stations planning to automate. It can access 
and build a program around cartridges chosen in any 
sequence from a working library of 2500—all under 
computerised control.

In a never-ending battle against rising costs, more and more 
broadcasting stations are trying to get away from traditional 
operating procedures.

Initial steps toward automation involved the re-recording 
of most-used items on to broadcast type tape cartridges, 
complete with automatic cueing signals, the cartridges then 
being loaded into carousels for push-button or sequential 
Playing.

Alternatively, or as well, complete musical programs may 
be pre-recorded on long tapes, with gaps in between into 
which announcements can be slotted (sometimes pre
recorded also), plus time calls (often derived automatically 
from a “talking clock"). At this level, automation provides a 
degree of labour saving, but its main benefit is to compress 
each 24 hours of programming into a more compact produc
tion effort, when staff are conveniently available. But, of 
course, time is still involved in pre-recording programs and, 
once done, it is a major job to vary the content.

The CUERAC system overcomes this problem in a very neat 
way. On the assumption that most stations build their 
programs from short selections or segments, it assumes that 
those most commonly used will be pre-recorded on to stan
dard NAB "A" size broadcast cartridges, operating at 7%ips 
and each accommodating typically up to 6 or 7 minutes of 
program, plus auto cue tones. To this extent, it is based on 
standard practice.

However, in the CUERAC system, the cartridges are then 
loaded into a large dust-proof cupboard-size rack 2400mm 
high x 1690mm wide x 985mm deep. Specific slots are available 
for 500 cartridges arranged in 10 columns of 50, each slot being 
identified by a 3-letter code.

For many stations, the contents of 500 standard cartridges 
would provide an adequate library for current working, 
remembering that cartridges can be individually replaced or 
re-recorded on a progressive basis without otherwise distur
bing the operation of the system. However, where a larger 
working store is considered necessary, up to 5 racks can be 
merged electrically into the one system.

The important thing, however, is that the racks are not just 
passive stores. A servo-controlled gripper mechanism can 
select any cartridge in the stack and transport it to an in-built 
playing deck, later restoring it to its proper place. This it can 
do under the direct command of an on-duty disc jockey or 
as part of a pre-programmed sequence.

Programming and monitoring of the CUERAC system leans 
heavily on computer technology, with keyboard and punched 
tape access and a video terminal to display reference times, 
status, and the next 10 events. The associated computer has 
a ferrite memory core so that the program cannot be lost if 
power is interrupted.

For further information: Consolidated Electronics Industries 
Pty Ltd, 15a Anderson Rd, Thornbury, Vic 3071. ®

A close-up view of the CUERAC 500-slot cartridge library and 
the servo controlled "gripper" mechanism which transports 
selected cartridges to and from the playing decks. Adjust
ments permit cartridges to be positioned accurately within 
each slot.

The visual display terminal, with its ASCII keyboard and, on 
the screen, the display of a typical program format. While just 
figures to the casual observer, the readout gives a detailed 
rundown on events (and non-events!) to an operator accus
tomed to the coding.

A line-up of cartridge replay units in one of the 500-slot 
libraries. One unit is in the withdrawn position for head clean
ing and servicing. The replay units are the standard CEI 
Cuemaster 900 series which have been widely used in the 
broadcast industry.
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THIS CALCULATOR LEARNS!
WHAT IT DOESN’T KNOW ABOUT FIGURES ... .YOU CAN TEACH IT!

$43.95 IF SALES 
K TAX EXEMPT Y

FEATURING" BATTERY 
SAVER

STEPS PRICE 
INCLUDES

FULLY 
PROGRAMABLE 
CALCULATOR From

★ AUTOMATIC BRACKETS 
FOR SUM OF PRODUCT 
AND PRODUCT OF SUM

★4-LEVEL REGISTER STACK
★ 12 MONTH GUARANTEE
★ AC ADAPTOR POWER 

SUPPLY
★LOAD STEP AND RUN 

SWITCH
★DELETE, SKIP, HALT, 

START KEYS

FULLY PROGRAMABLE 
SCIENTIFIC MODE CALC
ULATOR WITH 20 SINGLE 
STEP KEYS______________  
INCLUDING SINGLE 
SCIENTIFIC EQUATION 
FUNCTIONS
SIN; COS; TAN; COS-1; TAN-1; C/P; In;
V”x ; PI; degrees to radius, radians to 
degrees; log natural; log. Ex; Yx; powers; 
exchange x to y. Separate memory 
storage (Independent of programme 
reciprocals).
DO THIS WITH RE-ENTERING:
(5 x x) -f (x* - 8) x (6 + Y) 

N (5 x x)

PROGRAMMING FUNCTION
The program Is loaded oy doing 
the problem with the calculator 
in the load mode and then 
switching to the run mode to 
to play back. Any number of halt 
points can be inserted in the 
programme to retrieve inter
mediate information.
The programme can be edited 
in the step mode and “de-bugged" 
1 step at a time with the delete 
key. Multiple programmes can 
be stored and jumped to with 
skip key.

ACT NOW! SEND THIS COUPON WITH PAYMENT^ 
00 INCLUDING $2 FOR POST & PACKING. DONT MISS 0UT!|

PLEASE SUPPLY ME WITH 
CALCULATOR(S)

MAIL
NAME.

I ADDRESS
I NOW!

POSTCODE
23611/2

SHEEN ELECTRONICS AUST.
5 FREIGHT ROAD, TULLAMARINE 
MELBOURNE, VIC. 3043
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HIFI REVIEWS

Kef 103 Loudspeaker has steel baffle
The KEF 103 has a steel baffle which can be readily removed and rota
ted through 90 degrees. This provides optimum dispersion for vertical 
or horizontal mounting. Power rating is 100 watts on program material, 
and the woofer voice coil is claimed to withstand very high tempera
tures.

Outwardly, the KEF 103 is little dif
ferent from many of its competitors on 
the market. It has a timber cabinet 
veneered on all sides and a black foam 
grille. Lifting the enclosure reveals the 
first difference — it is quite heavy for a 
relatively compact system.

The second difference lies in the 
acoustic foam. It adheres to the baffle not 
by the usual Velco strips, but by magnetic 
tape, the same as used in refrigerator 
doors. And the baffle is steel, not timber. 
Notice those four large chromed screws. 
They enable the baffle to be removed 
and rotated so that drivers can be 
optimally oriented for best dispersion 
with either vertical or horizontal mount
ing of the cabinet.

Dimensions of the enclosure are 500 
x 330 x 245mm (W x H x D) and the in
ternal volume is 25.4 litres. Mass is 19kg.

Apparently KEF decided on the steel 
baffle to enable it to be simply remov
able while still being adequately rigid. 
Thickness of the.steel is 14G, and there 
are thick bracing strips down each side. 
The steel baffle would also appear to 
provide a more consistent seal around its 
periphery and around the drivers.

The cabinet is completely sealed and 
is lined with three layers of bitumen- 
loaded hardboard to deaden panel 
resonance. In addition, all internal panels 
are lined with thick foam plastic, and the 
woofer braces the rear panel via a rigid 
cardboard tube attached to its magnet 
structure.

The two-way system employs a 35mm 
diameter tweeter and a 150mm diameter 
woofer with a curvilinear Bextrene cone 
and PVC roll surround. It is unusual in 
having a short voice coil which is totally 
immersed in a strong magnetic field 
provided by a large ceramic magnetic. 
This technique is claimed to keep non
linear distortion to a very low level. One 
likely result of the short voice coil is that 
it would have a "soft" overload charac
teristic.

A total of nine components make up 
the crossover network, which is accom
modated on a PC board and mounted on 
the baffle behind the tweeter.

A drawback common to many modern 
loudspeaker systems seems apparent on 
the KEF 103. That fragile tweeter dome 
is proud of the steel baffle, and quite vul
nerable to damage. Nor is the foam grille 

likely to offer any protection. We are 
more in favour of speaker grilles which 
have acoustically transparent cloth 
stretched over a substantial perforated 
steel frame.

One could further argue that there is 
no reason for grilles to be so readily 
removable. While it may be of benefit to 
be able to view the drivers in the hifi 
showroom, easy access to loudspeakers 
in the listener's home may be a hazard,

especially when there are young children 
on the loose.

Nominal impedance of the system is 
8 ohms. We found it close to this figure 
over the whole range, apart from the sys
tem resonance at 55Hz which yielded a 
value of 25 ohms. Maximum power rating 
of the system is 100 watts on program 
and 80 watts continuous over the range 
100 to 2.5kHz, reducing to 12 watts above 
3kHz where the tweeter takes over. The 
woofer voice coil is claimed to safely 
withstand short term overload to at least 
35O°C and continuous operation at 
250° C.

Listening tests reveal that the KEF has 
a very smooth response over the whole 
audio bandwidth, with usable bass down 
to below 40Hz. It performs equally well 

on orchestral, pipe organ or hard rock. 
Overall sound quality is neutral and the 
bass is very well damped and con
trolled.

But these admirable results have been 
achieved at the cost of efficiency. We 
found that a 100 watt per channel am
plifier was a minimum requirement if 
moderately loud sound levels are desired 
in medium size rooms. And the loud
speaker ratings suggest that the woofer, 
at least, could handle considerably more 
power on music programs.

But this apparent drawback could be 
an advantage for people who want a fine 
loudspeaker system to match one of the 
very high quality high power amplifiers

currently on the market. This would en
able the best overall system signal-to- 
noise ratio to be obtained.

It seems a paradox that the best quality 
amplifiers which have a very high power 
output must be matched to inefficient 
loudspeakers to obtain the best results. 
This is particularly the case when the lis
tening room is none too large. For these 
situations, the compact KEF 103 would 
be an ideal choice.

Recommended retail price of the KEF 
103 is $558 per pair. Further information 
and demonstration can be obtained from 
high fidelity retailers. Australian distribu
tors are Audioson International Pty Ltd, 
64 Winbourne Road, Brookvale, NSW 
2100. (L.D.S.)
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Hext best thing
to o sound proof booth.

AUDIO ENGINEERS (Vic.) 
2A Hill Street, 
THORNBURY 3071, Vic.

Shure’s new headset microphones are coming through loud and clear. With 
their unique miniature dynamic element placed right at the end of the boom, 
Shure’s broadcast team eliminates the harsh “telephone” sound and stand
ing waves generated by hollow-tube microphones. The SM10 microphone 
and the SM12 microphone/receiver have a unidirectional pickup pattern that 
rejects unwanted background noise, too. In fact, this is the first practical 
headset microphone that offers a high quality frequency response, effective 
noise rejection, unobstructed vision design, and unobtrusive size.

Distributed in Australia by
AUDIO ENGINEERS PTY. LTD.
342 Kent Street, Sydney. Write for catalogue.

ATHOL M. HILL PTY. LTD. 
33-35 Wittenoom Street, 
EAST PERTH 6000, W.A.

AUDIO ENGINEERS (Old.)
57 Castlemaine Street,
MILTON 4064, Qld.

AE104/FP
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HIFI REVIEWS

Tandy BD-1000 belt-drive turntable
Tandy Electronics have recently released a low-priced belt-drive turn
table, type BD-1 000. It is manually controlled and has a balanced arm, 
damped lowering device and adjustable anti-skating. A magnetic car
tridge with conical diamond stylus is included.

When the operating convenience and 
high performance of good quality 
automatic turntables is considered, the 
popularity of manually controlled turn
tables is surprising. Perhaps it can be 
explained in terms of their lower price 
and mechanical simplicity.

Certainly the appearance of the 
BD-1000 is one of simplicity. There are 
only two control levers and a minimum 
of bright metalwork. Dimensions of the 
complete unit in base and cover are 442 
x 134 x 372mm (W x H x D) and mass 
is 5kg.

That very light mass of 5kg points up 
one of the interesting features of the 
BD-1000. The plinth is made not of tim
ber, but plastic. It is a single injection 
moulding finished in metallic grey. This 

reviewer is not enthusiastic about the 
plinth—it does not seem adequately rigid, 
although this does not seem to have an 
undue effect on performance.

Similar doubts can be expressed about 
the platter. It is a very light aluminium 
injection moulding which only weighs 
500 grams. Here there is a more direct 
correlation between mass and perfor
mance so we must express a preference 
for a heavier turntable.

Spring-loaded hinges are fitted to the 
tinted perspex cover which can be easily 
unclipped if desired. About 60mm 
clearance is required at the rear of the 
plinth to allow the cover to open fully.

A 4-pole synchronous motor with a 
stepped pulley drives the platter via the 
usual flat belt. The speed change lever 
acts to move the belt up or down the 
spindle to select 33 or 45 rpm operation. 
The matching lever on the right-hand 
side of the baseplate combines power 
switch and control of the cueing device. 
The cueing device is hydraulically 
damped on both lowering and lifting.

An unbranded magnetic cartridge is 
fitted to the removable headshell, which 
has 12.7mm mounting centres, standard 
EIA locking collar and lead colour code.

The Tandy BD-1000 
has attractive styl
ing and simple 
operating controls. 
A magnetic car
tridge is included in 
the low overall 
price.

The cartridge stylus assembly is remov
able and the recommended playing 
weight is 2 grams.

Balancing of the tonearm with the rota
table counterweight tended to be a little 
critical. This appeared to be because the 
range of playing weight provided by one 
rotation of the counterweight is fairly 
large at 4 grams.

We also found the instructions on the 
antiskating adjustment ambiguous. This 

is a small matter but can easily be 
improved with a better diagram and text 
in the owner's manual.

Suspension of the turntable renders it 
reasonably proof against heavy floor 
vibrations but the unit does tend to 
dance around a little when the control 
levers are operated. Provided this is done 
carefully, the arm is not disturbed.

While we approve of the fitted three- 
core mains cord and three-pin mains 
plug, we found a problem with the turn
table earth wiring. Because the arm is 
earthed via the three core flex rather than 
via the signal leads, all manner of mains 
borne interference and broadcast station 
pick-up was being fed into the signal 
leads. It is but a moment's task with a 
soldering iron to correct the arm earth 
wiring and produce interference-free 
operation.

In other respects the Tandy BD-1000 
is hassle-free in operation. It is possible 
to hear some belt noise when close to 
the unit, but this would only apply in a 
very quiet environment.

Performance of the magnetic cartridge 
is quite respectable. At 2 grams it gave 
very slight mistracking of the +12dB 
drum test track on the W&G 24/2434 test 
disc. Frequency response was within 2db 
from 20Hz to 16Hz and 9dB down at 
20kHz. Channel balance was within 1dB. 
Separation between channels was much 
better in one direction than the other, but 
not inadequate at about 18dB at 1kHz in 
the worse channel.

Sound quality of the cartridge is quite 
pleasant and free of vices, although the 
arm is capable of accepting a much bet
ter cartridge if desired.

Wow and flutter performance of the 
BD-1000 is not marvellous. It gave a peak 
reading of between 0.1 and 0.3% (DIN 
45507), which is audible on constant 
tones. Rumble performance was good. 
We achieved an unweighted measure
ment of 45dB with respect to 5cm/sec.

Accessories provided with the unit are 
45 RPM spindle adaptor, small screw
driver, phial of oil, rubber bush, spare 
belt, owner's manual, and earth wire.

Our summary of the BD-1000 will 
appear ambivalent. There are a number 
of comprofnises in its design which are 
probably inevitable in a low price unit. 
But at $109.95 for the complete unit, in
cluding base, perspex cover and mag
netic cartridge, it will have considerable 
appeal to those on a tight budget.

The Tandy BD-1000 turntable is avail
able from Tandy stores throughout 
Australia. (L.D.S.) 3
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Tape: still plenty to argue about!

When magnetic recording tape first appeared over the hifi horizon, it 
was heralded by its champions as the beginning of a new era—one 
that would be free from all the dreadful things that had come to charac
terise other systems and, in particular, the disc. But, as the years roll 
by, one thing is certain: tape, too, has its problems and its areas of 
contention.

by NEVILLE WILLIAMS

In certain important ways, the "new 
era" part of the claim is justified. As one 
who struggled to make an occasional 
indifferent disc record on an amateur 
basis, I can never quite get over the ease 
with which one can now make excellent 
tape recordings, almost any time, 
anywhere.

And, of course, the modern disc scene 
relies very heavily on tape as the master
ing source. How much dearer—and 
rarer—LP records would be, if they had 
to be recorded as uninterrupted per
formances on disc, or assembled from 
other disc masters.

But what the tape champions so often 
used to rave about was much nearer to 
the domestic scene: tape would get rid 
of all the old problems that had tradi
tionally bugged sound reproduction in 
the home. For example:
• No more problems with stylus wear. 

True: the tape system offers head wear, 
instead!
• No more clicks and pops due to dust 

on the surface of the disc. True: tape 
gives you a smooth persistent hiss 
instead, depending on the nature of the 
tape and the recording, and whether or 
not the heads, guides and tape have 
become permanently magnetised!

• No more mis-tracking due to the 
accumulation of fluff around the stylus, 
or gunk in the groove. True: tape mis
tracks because of the build-up of loose 
oxide "gum" around the gap in the play
ing heads!

One could go on, of course, but the 
point should be clear enough: both disc 
and tape can fill a vital role for the hifi 
enthusiast, both have their intrinsic 
advantages and disadvantages, and both 
can suffer when things go wrong.

This last observation is illustrated by a
couple of stories related to the writer in
recent days.

One concerned a recording engineer 
who found his efforts being frustrated by 
dropouts and oxide shedding with a 
highly reputed brand of mastering tape. 
Having'encountered the problem on 
several occasions, he swore off the par
ticular tape and changed to an opposi
tion brand.

There the matter might have rested 
had he not encountered an American 
engineer representing the company, who 
naturally insisted that the complaint was 

CASSETTE SOUND IN YOUR CAR OR VAN

Claimed by Pioneer to be the smallest cassette deck in the world, the Modular 55 
(right) measures 5in wide by 6in long by 2in deep, and can therefore be installed 
by a handyman in-dash, under-dash, in a glove box or even under a seat. Yet, for 
all its small size, the Modular 55 has volume, bass, treble, loudness and balance con
trols. It is intended for use with a Modular TO amplifier (left) at 5W per channel 
(System 7, $173) or with a Modular 30 amplifier (rear) at 15W per channel (making 
up System 2, $208). A range of speakers is available from Pioneer, not included in 
the above prices. (Pioneer Electronics Pty Ltd, 178-184 Boundary Rd, Braeside, Vic 
3195).

quite uncharacteristic of the product. It 
transpired, in due course, that the tape 
in question had come from a batch which 
had, indeed, been found faulty in the 
USA a couple of years back and had been 
withdrawn from sale. No one had 
thought to alert the Australian outlet, 
with the result that spools from the batch 
had filtered randomly into supplier's and 
user's stocks throughout the nation, to be 
picked up and used, also at random.

A rather similar story came to light 
involving a well known brand of blank 
cassettes. In this case, the user noted a 
tendency for the level to vary randomly 
on either or both stereo tracks—not 
complete dropouts but marked long
term variations in level. The transport and 
heads were checked and cleaned, and 
different decks compared, all to no 
avail.

Again, the problem turned out to be 
oxide shedding—not as loose particles 
but "gummy" enough to build a tiny land 
sufficient to lift the tape microscopically 
away from one or the other of the head 
gaps. The land would build up and then 
as mysteriously be rubbed away again.

It seemed almost certainly to be 
another instance of a faulty batch with 
the difference that it was picked up in 
Australia first—and then only because the 
person concerned was working on a cri
tical project which necessitated close 
and fairly constant awareness of the level 
meters.

Curiously, when 1 happened to relate 
the circumstances to a member of our 
own staff, he professed to have encoun
tered precisely the same problem. There 
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was just one point of difference: he 
nominated as the culprit an entirely dif
ferent brand of cassette!

There is no particular moral to the two 
stories except that they emphasise how 
utterly critical quality control must be for 
the manufacturer who aspires to 
produce a recording tape that will be 
consistent in its mechanical and electrical 
properties, from batch to batch, and 
from month to month. It would be 
interesting to know how many dogmatic 
positions have been taken up by record
ists, relative to the quality of different 
brands on the basis of their experience 
with dubious batches.

Along a more general line, the 
manufacturers of Memorex tape have 
recently “stirred the pot" with a 
published statement about the relative 
head wear caused by three general 
classes of tape: iron oxide, cobalt- 
modified iron oxide, and chromium di
oxide. Reflecting work done in Dupont's 
Wilmington, DE laboratories, the infor
mation was passed to us by Leroya 
Industries Pty Ltd, of 156 Railway Parade, 
Leederville, W.A. 6007.

Argument about the different tape for
mulations has been going on for a long 
time—much of it to do with head wear— 
and much of it summed up by a debate 
in the US magazine “Stereo Review" for 
March '76. The case for ferric oxide was 
put by Tor Silverstsen of Tandberg of 
America, while that for chromium 
dioxide and other special formulations 
was put by Andrew G. Petite of the 
Advent Corporation.

Tor Silvertsen claimed that chromium 
dioxide posed a wear problem, which 
had caused manufacturers to turn to fer
rite heads; however, ferrite heads tended 
to saturate before the tape coating, often 
cancelling any advantage which it might 
offer. Therefore, to obtain the full 
benefit, it had been necessary to go back 
to magnetically adequate (and softer) 
head materials, thereby retreating again 
to a head wear situation.

To which Mr Petite replied "Balder
dash"!

His company's tests, he claimed, sug
gested that chromium dioxide was no 
more abrasive than the average ferric 
coating and was, in fact, less abrasive 
than the coating on some premium ferric 
tapes.

Which must surely leave the non
expert non-plussed!

But it serves to focus attention on the 
work by the Dupont Labs, which would 
seem to demonstrate that chromium di
oxide isn't the hazard to heads that it is 
often claimed to be.

One series of Dupont tests involved 
running tapes over a dummy head with 
a contact surface composed entirely of 
highly permeable mu-metal. The loss by 
wear was then measured and showed the 
following results:

TAPE WEAR (u/100 hours)
All Cr02 tapes 17
All iron tapes 10
TDK-SA 12

CASSETTE SOUND IN THE HOME. . .
Haco Distributing Agencies Pty Ltd have just announced the release 
of two new Technics hifi stereo cassette decks, a top loading model 
RS-620 at a recommended retail price of $239.45 and the front loading 
model RS-630 at $229 recommended retail.

The RS-620 on the 
right seeks to present 
the most-wanted fea
tures and perform
ance in an economi
cal price bracket. Play 
and stop buttons are 
enlarged for ease of 
operation and the 
twin meters may be 
used either in average 
or peak reading mode 
to make possible 
most accurate use of 
the tape headroom. 
Another welcome 
feature is provision for microphone mix
ing.

Dolby-B facilities are incorporated, 
along with provision for both normal and 
chromium dioxide tape. The head is 
claimed to be "super-hard permalloy”. 
Wow and flutter is rated at 0.12% RMS,
S/N ratio 49dB (higher with Dolby) and
frequency response 30-1 1,000 (DIN) 
with normal tape or 30-1 2,000 (DIN) with

From Toshiba, this PC 4020 cassette 
deck, is fitted for Dolby, and with 
automatic compensation change for nor
mal or Cr02 tape. Performance specifica
tions are excellent. For economy 
installations Toshiba offer the PC3001. 
(From Toshiba-EMI Aust Pty Ltd, 301 
Castlereagh St, Sydney.)

In the front loading deck RS-630 (lower 
left) special care has been taken to ensure
that the cassette can be seen in operation, 
and also to provide access to the heads 
for easy cleaning. Like the RS-620, it has 
wider play and stop buttons, peak and 
average level meters and it can accommo
date any popular tape currently on the 
market. It has provision for mic input, 
although without mixing, and its electrical

specifications are 
somewhat higher 
than the RS-620.

Technics claim that 
the head life should 
be very long—up to 
as much as 10 
years.

(Further informa
tion: Haco Distribut
ing Agencies Pty Ltd, 
57 Anzac Pde, Ken
sington, NSW.)

(Cr02 tapes included Sony, BASF, Du
pont. Iron tapes included Maxell, Scotch, 
Ampex and Fuji).

Curiously, quite different results were 
found when the tests were repeated 
using high quality permalloy heads, as 
found in top-line cassette tape decks:

TAPE WEAR (u/100 hours)
All Cr02 5
All iron tapes 2
TDK-SA 20
No similar tabulation is given from fer

rite heads but a graph of wear after 25 
hours suggests that TDK-SA is unkind to 
this material, tending to wear it faster and 
more unevenly than Cr02 tape, particu
larly near the edges and equivalent to the 
left hand track of the stereo pair. After 
300 hours, response from the TDK-SA 
set-up was down 1.5dB at 10kHz, while 
that from an equivalent Cr02 set-up was 
still at reference.

From the wording of the report, one 
gathers the impression that abrasiveness 
varies markedly from one brand of tape 
to another, and in its effect from one type 
of head material to another. In fact,
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CONVERT YOUR VIDEO GAME TO

EA VIDEO BALL GAME 76 V G5 AND ETI 804 and all other Video Games using AY-3-8500 IC

When you see your Video Game in colour with green playing field, red and blue men, 
yellow boundaries and score, and white ball, you have your game in a new dimension.
FULL ASSEMBLY AND CONVERSION INSTRUCTIONS MAKE THIS KIT EASY.
APPOLLO COLOUR CONVERTER $34.50 incl. P&P

IMPROVED RIFLE KIT FOR ETI 804 and other games using AY-3-8500 IC.
Includes all hardware and gun to play the other two games available from this IC.
APPOLLO RIFLE KIT $25.00 incl. P&P.

APPOLLO VIDEO GAME—Using the Gl AY-3-8500 IC makes tremendous fun for the 
whole family.
• Separate hand controls
• On screen auto scoring
• Selectable bat size
• Selectable angles
• Fully defined side lines & net
• Colour conversion & rifle kit available as extras.
• Individual serve buttons

• Selectable ball speed
• T.V. Speaker Sound . . . modulated
• Includes brushed and printed anodised front 

panel with cut outs pre-punched.
FULL ASSEMBLY INSTRUCTIONS MAKE THIS EASY.

BLACK & WHITE $49.50 COLOUR $79.50 
incl. P&P

APPOLLO 
VIDEO GAMES

P.O. BOX 301, HORNSBY 2077

(A division of 
Paramount Colour Eng. Pty. Ltd.) 

Factory & Service Dept.

I enclose $

Name

For Appollo Video Game B&W 
2] Appollo Video Game Colour 

Q] Appollo Rifle Kit
Q Appollo Colour Converter

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

99 Smith St., Summer Hill 2130 
Ph. 798 5823 — 476 4105 ............................................................................... Postcode...........................................

EA.1 .77
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HIFI NEWS

Tape—but 
in the 
big league!
A well known firm in 
the professional 
recording field, 
Leevers-Rich are 
now represented in 
Australia by Unison 
Productions, of 118 
Terry St, Rozelle, 
NSW 2039.
Pictured at right is 
the Leevers-Rich 
E200 'A-in profes
sional recorder, fea
turing modular con
struction for versa
tility and ease of ser- 
v icing. Plug-in 
modules adapt for 
mono, twin or 
stereo, a choice of ¡peed combinations, 
appropriate compensation and alterna
tive recording characteristics. Specifica
tions and facilities are to full professional 
standards. A new console model, 
BE1000, due in Australia shortly, is 
expected to sell at a lower price than the

Dupont researchers have yet to prove 
that the particles are totally to blame for 
head wear; it could have a lot to do with 
the binder. Certainly, Cr02 does not 
emerge as the villain of the piece.

We quote:
"Audio head wear has always received 
considerable attention. There seems to 
be as many theories, pseudo-facts, and 
accusations as there are consumers.

JVC super portable

¡VC’s new 3050AUL "Super Portable" must be one of the most impressive offerings, 
thus far, for people on the move. It combines a minature TV receiver with 3-inch 
diagonal screen, and a radio covering the AM broadcast band, FM and short waves 
from 6 to 18MHz. It can operate from internal batteries, a rechargeable Ni-Cd battery 
pack, mains supply unit, and 12V car battery, drain being 10W on mains, 4.5W on 
other sources. Recommended retail price is $269. (Hagemeyer (Australasia) B.V. 
59 Anzac Pde, Kensington, NSW 2033).

“ UHMMau
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E200, although its specifications also 
make impressive reading. Unison Pro
ductions advise that they are rble to sup
ply equipment in rack mounted form, 
complete duplicating systems and such 
ancillaries as Leevers-Rich bulk erasers.

"Dupont's extensive work on head wear 
has uncovered several interesting facts:
1. In general, chromium dioxide tapes are 

similar in head wear to iron oxide 
tapes.

2. The consumer can expect a head life 
in excess of 1500 hours if he uses only 
Cr02.

3. The cobalt-modified iron oxides, like

Public Address Amplifiers
Technical Superiority, 

Reliability and Performance 
at economical prices.

c SERIES
Available in 10, 20, 35, 60 and 100 watt 
RMS output
• Plug in optional low imp. mic trans

formers.
• Two amplifier outputs can be com

bined to double the power output.
• Music muting.
• Short circuit, overload including 

circuit breakers.
• Rack mounting optional.

CT SERIES
Available in 35, 60 and 100 watt RMS 
output
• Built in five equalizer filters for anti 

feed-back control.
• Built in electronic compression for 

constant output.
• Remote volume control capability.
• Music muting.
• Two amplifiers can be bridged at the 

input or output.
• Special overload and short circuit 

protection.
• Rack mounting optional.

MTB 250 WATT BOOSTER
• High quality system amplifiers.
• Available 60, 125, 250 watt.
• Frequency response 20 — 30,000 Hz 

±2dB.
• Hum — 83 dB
• Rack mounting optional.

FOR FURTHER INFORMATION:
AUDIO TELEX COMMUNICATIONS 

PTY. LTD.
SYDNEY
54-56 Alfred Street, 
Milsons Point 2061 
Telephone: 929-9848

MELBOURNE
828 Glenferrie Road, 
Hawthorne 3122 
Telephone: 819-2363
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TAPE HEADS BY THE HUNDRED
Among the seemingly more hopeless 
tasks that one could dream up might 
well be that of providing replacement 
heads for a significant number of the 
tape recorders which have found their 
way on to the world's markets during 
the last couple of decades. Yet it is 
precisely that task which has been 
tackled head-on by Nortronics, of Nth 
Minneapolis, USA.

The 50-page quarto-size catalog, illus- 
tated on the right, dramatises the magni
tude of the task. Four pages near the 
front, in close and detailed tabulation, 
are necessary to summarise the Nor
tronics range of heads, showing 
mechanical details, inductance, 
impedance, resistance, gap, crosstalk, 
bias current and voltage, record current, 
output, response, etc.

Then follow 24 pages of close tabula
tion relating the Nortronics range of 
replacement heads to the needs of com
mercial recorders and this reads like a 
who's-who of brands—from Admiral, Air
castle, Airline and Aiwa, through Ham
mond, Heath and Hitachi, to Yashica, 
York and Zenith!

Then follow sections covering profes
sional requirements, in particular broad
cast cartridge recorders.

And, it is sobering to note, on page 43, 
a summary of the track configurations 
that has had to be covered: 4 for 0.15in 
cassette tape; 7 for 0.25in tape; 2 for 0.5in; 
2 for 1.0in; 1 for 2.0in tape—the latter 
16-track.

The last few pages are devoted to tape 
hardware and gadgetry likely to be 
needed by those involved in tape 
machine service.

HIFI NEWS—continued
TDK-SA, show a range of head wear 
patterns. Some are fully the equal to 
iron oxide, while others show 2 to 3 
times the wear of Cr02".
Elsewhere in the same report, one 

paragraph suggests that the makers of 
Memorex tape are particularly sensitive 
to other claims being made for TDK-SA 
tape:

"Claims have been made that TDK-SA 
exhibits a significant signal-to-noise 
advantage over Cr02 tapes. Our 
measurements indicate that, in fact, the 
best S/N performance measured for a 
TDK-SA tape is the same as the perfor
mance of the best Cr02 tapes. While the 
output of the TDK tape was higher this 
was offset by their higher bias noise 
level."

And on another aspect: "Chromium 
dioxide tapes, in the C-90 form, have an 
average print-through of -49.5dB. 
TDK-SA averages —46dB. This implies, in

Nortronics is represented in Australia 
by Emac Industries Pty Ltd, of O'Audesly 
St, Clayton Sth, Vic 3169. (Tel Melb 
544 5157.)

According to Emac Manager Ian 
McNally, there are sufficient stocks of the 
catalog on hand to meet the needs of 
professional audio engineers, main
tenance and service personnel; the cost 
is $5.00 each, posted.

Alternatively, a short form catalog is 
available free, again to those profes
sionally involved in tape recorder main
tenance and service.

Not surprisingly, Emac do not carry in 
Australia the full catalog range of Nor
tronics heads, but they do have in stock 
a representative range of those most 
frequently required for the local market.

However, where particular heads are 
not available ex-stock, most can be 
obtained within about 3 weeks.

non-technical terms, that a given signal 
will produce a 3.5dB greater "echo" in 
TDK-SA than in Cr02 tape."

By this time, the reader should just 
about have the message that Dupont is 
trying to get across: You can use Cr02 
tape (particularly our Cr02 tape) with 
confidence; but if you like TDK-SA, you 
should like our Cr02 tape even better!

How the makers of TDK tape view this 
report, we're not sure. They might be 
annoyed. But then again, they might be 
flattered by the tribute to their publicity 
efforts and the near-implication that 
Super-Avilyin is the tape to beat!

FOOTNOTE: I completed the above 
on a Friday afternoon, convinced that I'd 
argued enough about arguments. But the 
Sunday papers carried two full-page 
advertisements for Hitachi cassettes. The 
"technical" page made these points, 
among others:
1. "Among the new tape coatings avail
able from other tape manufacturers are 
chromium dioxide and ferri-chrome ...

While you listen to the 
music you can dance 
around our room.
N.S.W.
SYDNEY CITY: 
Homesound, George St. 
EASTERN SUBURBS: 
Woolloomooloo—Convoy Sound. 
WESTERN SUBURBS: 
Parramatta—Riverina Hi-Fi.
Concord—Sonata Hi-Fi.
SOUTH:
Roselands—Miranda Hi-Fi. 
Miranda Fair—Miranda Hi-Fi. 
Hurstville—Jock Leate.
LIVERPOOL: Miranda Hi-Fi.
GOSFORD: Miranda Hi-Fi.
SPRINGWOOD: Springwood Hi-Fi. 
NEWCASTLE: Newcastle Hi-Fi.
HUNTER VALLEY: Hunter Valley 

Electronics.
TAREE: Godwins Hi-Fi.
WOLLONGONG: Sonata Hi-Fi.
ORANGE: Anno’s Hi-Fi.
A.C.T.: Pacific Stereo.
VICTORIA
MELBOURNE CITY: 
Image Audio.
Southern Sound.
Allans Music.
MELBOURNE SUBURBS: 
St. Kilda—Denman Audio. 
Hawthorne—Tivoli Hi-Fi. 
Nth. Caulfield—The Soundcraftsman. 
Mordialloc—Mordialloc Hi-Fi. 
Moorabbin—Southern Sound.
Warnambool—A. G. Smith.
QUEENSLAND:
BRISBANE CITY: 
Reg Mills Stereo.
BRISBANE SUBURBS: 
Ashgrove—Living Sound. 
Maryborough—Keller Electronics. 
Tingalpa—Todds Hi-Fi.
SOUTH AUSTRALIA
ADELAIDE CITY: 
Allans Music.
Hi-Fi Acoustics. .
ADELAIDE SUBURBS: 
St. Peters—Sound Dynamics.
WEST. AUSTRALIA
PERTH CITY: 
Musgraves. 
Clef Music.
PERTH SUBURBS:
Nedlands—Audio Distributors. 
Mosman Park—Audio Distributors.
TASMANIA
BURNIE: James Loughran Audio 

Services.
LAUNCESTON: Wills & Co.

EPICURE
Or write to Auriema (A/asia) Pty. Ltd., 
P.O. Box 604. Brookvale, N.S.W., 2100. 
Telephone 939.1900 AUR21
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Wtienyou dance around the room 
can you hear all the music?

Some very heady stuff is bandied about 
when it comes to discussing the pro’s and 
cons of various speakers.

All of it rather wonderful of course, but 
invariably there’s one small catch.

Unless you stand practically right in front, 
the sound you get will never be all that 
clearly defined.

This of course brings us to our speakers. 
The Epicure Tens.

Not only can you hear them in just about 
any part of the room, but you can hear, very 
clearly, every instrument that's meant to be 
heard. Simply because they give near 
hemispherical dispersion.

You'll also find lower distortion in the mid
range , especially noticeable with voices. 
(Due to a balanced, low-mass voice coil

AUR21

assembly which is centred perfectly and 
automatically by the use of a unique space- 
age, ferro-fluidic liquid.)

While the concave air spring tweeter 
produces nearly hemispherical dispersion 
across most of the audible range.

The Epicure Tens also contain a rather 
unique low-mass woofer.

This gives a smoother, more accurate
bass, enabling you to hear 
the individual bass instru
ments, and not just the bass 

In fact so proud are we 
of our speakers, we even 
go so far as to give them a 
ten year warranty.

And that's an awful lot of 
dancing around any room.

EPICURE



ST7200

Mlatehsg iPw
PedoirmaBiœ amd ^ppoarairos®
What comes out of a tuner and amplifier is 
only as good as what goes into them.

And we’ve put a lot into both.

Both specially matched for the finest and most 
authentic music reproduction.

First the ST7200 Tuner allows you to 
enjoy FM/AM Radio that is second to none. 
Pin point accuracy is assured by the 
full sized dial and signal/Tuner meter.

As for our SU7200 amplifier, we list a full 22 
watts RMS per channel, 41 click stop volume 
control, low distortion circuit, loudness 
switch, tape monitor switch, and a power 
bandwidth of 5-100 KHz.

Impressive features?

Any way you want to look at it, you’ll agree 
this matched pair from Technics would be 
hard to beat.

For a National Technics Catalogue please write to: 
National Technics Advisory Service. P.O. Box 49, Kensington, NSW 2033 

(Specifications subject to change without notice.) Technics
hi-fi

WT.GD122T



HIFI NEWS—continued

The simple fact is that chromium coated tapes are abrasive. 
Not really good news for tape recorder heads." And not really 
good news, either, for those who are trying to disprove this 
idea!
2. After explaining their choice of cobalt ferrite particles, 
Hitachi describe their coating as an "alloy or combination of 
metals, with none of the abrasive characteristics of chrome". 
A rather startling claim, when read immediately after Dupont's 
criticism of TDK-SA, which uses a similar formulation.
3. "The cassette shell is important to your listening pleasure. 
Hitachi tapes are precision screwed constructions, rather than 
moulded." Yet it was only last month that we repeated Decca's 
statement that they had chosen welded rather than screwed 
construction because of torsional effects introduced by 
screws!

When faced with this kind of conflict, it's rather difficult to 
escape the conviction that, maybe, it's less a matter of the 
approach than it is of quality control. Iron, cobalt or chrome; 
glue, screw or weld; rollers, guides or fingers—they can all be 
good, bad or indifferent, depending on precision and quality 
control.

The trouble with that sentiment is that it's devilish hard to 
work it up into good publicity copy!

IREE AUDIO GROUP
One of the success stories of the Institution of Radio and 

Electronics Engineers, NSW Division, was the creation of the 
special interest audio group in late 1972. Since then it has 
organised a continuing and well supported lecture program, 
approximately one per month, covering a range of subjects 
of interest to audio engineers and enthusiasts.

The Group was formed to promote and serve the special 
interests of both IREE members and others in the areas of 
audio-frequency engineering and technology. Membership is 
open to any person with a particular interest in audio, and 
at a special rate to members of the IREE and students.

The principal activity of the Audio Group is its lecture/meet- 
ing program. Generally the Group meets 10-12 times a year, 
on week day evenings from February to November. Both the 
day of the week (usually Tuesday or Wednesday) and the loca
tion, (usually Macquarie, N.S.W. or Sydney University) are 
rotated for the convenience of members.

Regular mefetings include not only lectures and/or demon
strations on traditional audio topics (amplifiers, loudspeakers, 
tapes, etc.) but also technical tours and visits. A special effort 
is made to arrange lectures from visiting overseas experts. 
Meetings are frequently held in co-operation with other 
groups and organizations having a common interest, e.g., IREE 
Sydney Division, Australian Acoustical Society, Music Broad
casting Society.

The Audio Group supports professional activities in the 
audio field and is represented on subcommittees of the Stan
dards Association of Australia which are currently active in 
establishing measurement standards and minimum perfor
mance standards for high fidelity reproducing systems.

The Audio Group is administered (under a set of Rules 
approved by IREE Council) by a voluntary committee which 
is elected annually.

Annual subscriptions to the Audio Group (paid directly to 
IREE) are currently $10 per year. Financial members of IREE 
(any grade) and bona fide students may join at a special rate 
of $3 per year.

Applications for membership in the Audio Group may be 
obtained at Audio Group meetings, or from the Honorary 
Secretary of the Audio Group. Completed application forms 
should be forwarded to the Honorary Secretary: P. Garde, 
Hoh. Secretary, School of Electrical Engineering, The Univer
sity of New South Wales, P.O. Box 1, Kensington, N.S.W. 2033. 
Telephone: 662 2829
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uction
nputer terminal

An important revolution, based on advanced electronic technology, is 
quietly gathering momentum in our educational institutions. Computer- 
based teaching systems can now offer the student the opportunity to 
teach himself at his own rate, and can serve to make the learning 
process an interesting and stimulating experience. Perhaps the most 
successful and technically advanced of these systems is the PLATO 
system, a joint development of Control Data Corporation (CDC) and the 
University of Illinois.

by GREG SWAIN

The CDC PLATO system is officially 
described in company literature as a sys
tem “specifically designed for individual
ised and distributive education in a 
computer-based environment." In 
simpler terms, PLATO is a computer- 
based instruction system using the 
resources of a large, modern computer 
(CDC CYBER 70 or 170 Series) and 
numerous visual display terminals. 
Students interact with the computer by 
means of the terminal keyboard.

For educationalists, computer-based 
systems such as PLATO represent a new 
approach to the learning process—a 

Students using the CDC PLATO computer-based education system. The system dis
tributes instructional materials in the form of text, numbers, animated drawings and 
other graphics for individualised, self-paced learning.

process that traditionally has been rather 
an inefficient and tedious business. 
Usually, a group of students have been 
put together in a large room, seated at 
an array of uncomfortable desks, and 
then had knowledge hurled at them 
either verbally by the teacher or visually 
by means of a blackboard or slide pro
jector. Test and examinations were then 
used to find out if the required pro
portion of this knowledge had been ab
sorbed.

By its very nature, this process has 
tended to obstruct true learning. The 
teacher is forced to tre^t the students as 

a group, with the material presented 
pitched to suit the mythical “average" 
student. There was little opportunity for 
individual tuition, either to allow brighter 
students to forge ahead, or to help the 
less bright students to keep up. And this, 
together with the passive nature of the 
process, tended to produce boredom, 
frustration and a widespread lack of 
enthusiasm and motivation.

A computer-based teaching system 
such as PLATO can overcome these ob
jections. Thanks to time-sharing tech
niques, the computer program can give 
highly individualised attention to a great 
number of students simultaneously. Not 
only this, but it allows the teacher to 
monitor each student's progress and can 
make the learning process more efficient 
by ensuring continuing enthusiasm and 
motivation on the part of the student.

The PLATO system has been under 
continuous development since 1960 by a 
dedicated staff of educators and scien
tists at the Computer-based Education 
Research Laboratory (CERL), University 
of Illinois. This research and develop
ment effort has been lead by Dr Donald 
Bitzer, director of CERL and inventor of 
the PLATO system.

Research started in the Coordinated 
Science Laboratory at the University. The 
first PLATO system used a high-speed 
digital computer as the central control 
element for teaching a number of 
students simultaneously. In the first 
seven years of PLATO'S existence, the 
system evolved from one terminal to 71, 
utilised two different computers (ILLIAC 
1 and CDC 1604), and employed four 
programming languages. Additionally, 
about 180 teaching lessons were written 
for the system to demonstrate its flexi
bility for teaching and for research.

Then, in 1967, the University of Illinois 
organised the Computer-based Educa
tion Research Laboratory. The PLATO 
project moved into the new laboratory, 
with direction continuing under Dr 
Bitzer.

From 1967 to 1972, in cooperation with 
Control Data Corporation (CDC) of 
Minnesota, the first economical, large 
scale, computer-based educational 
system—the current PLATO system—was 
evolved. Improvements to the computer 
system, to the design and construction of 
peripherals, and to the range of lesson
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You missed 3 problems on the first try.

Press -NEXT-

This game of mathematical drill and practice for 
a grade-school student first establishes skill-level 
in a practice race. Lesson indicates errors.

The end of the first race, and the student is en
couraged by winning. In this manner, the student 
is positively reinforced while solving problems.

material have been the subsequent 
development pattern. The result is the 
current CDC PLATO system, now avail
able on a commercial basis.

The CDC PLATO terminal consists of 
a plasma-display screen, an electronic 
keyboard and associated electronics. 
Optional features include a touch panel, 
a microfiche projector, and auxiliary con
nectors for attaching external data- 
collection devices. The terminal can 
write at 180 characters per second, and 
up to 32 lines with 64 characters per line 
can be displayed.

The instructional materials use a 
variety of display techniques to increase 
and maintain student motivation levels. 
Materials can appear as text, numerics, 
graphics or animated figures. Students 
work through the materials at their own 
pace, on their own terminals, making 
errors and receiving corrections in 
private.

Because the student must interact with 
the computer through a terminal, lessons 
are automatically tailored to meet his 
learning style and pace. The system 
responds to the student in just two- 
tenths of a second, advises if he has given 
the correct answer and, depending on 
guide lines established by the teacher, 
either displays the next lesson or 
provides additional practice until a par
ticular skill is mastered.

The PLATO system goes further than 
the usual drill and practice philosophy, 
however. The software is particularly 
oriented towards the student developing 
an understanding of the subject matter. 
Thus, lessons may include tutorial 
material, inquiry, dialogue, simulation, 
computer games, and problem solving.

Perhaps one of the greatest advan
tages of a computer-based teaching sys
tem like PLATO is that each student's 

progress can be monitored by an analysis 
of ongoing test results. Records of 
student achievement are maintained by 
the system, and are used for evaluating 
both student progress and the effec
tiveness of the lesson material.

Teachers may review student perform
ance and change or update the instruc
tional materials in the computer through 
the same terminals used by the students. 
The system offers the author effective 
lesson-creation/editing facilities for writ
ing and positioning text, and for drawing 
pictures on the screen (by moving a cur
sor and marking points). The PLATO sys
tem then automatically creates the 
corresponding author language state
ments which produce the text and the 
picture.

A valuable feature of the PLATO sys
tem here is that two users can com
municate directly with each other from 
their respective display terminals. This 
facility is typically used by a lesson author 
who may wish to discuss a lesson 
problem with a PLATO consultant who 
is well versed in the author language. The 
consultant's screen reflects the same 
display as the author's screen, and both 
can “talk" to each other by typing and 
erasing messages.

The PLATO author language is, how
ever, a relatively simple language to 
learn. In spite of this, it is still a powerful 
language for controlling a complex com
puter system and has more than 200 
commands in its repertoire. It permits a 
person with minimum training and no 
previous computer experience to 
prepare, maintain and improve soft
ware.

At present, there are about 1,000 ter
minals connected to PLATO computer 
systems at more than 150 sites around the 
world. Many of these are in the United 

States where the system has proved 
highly successful, both in education and 
in business. As the system has spread 
there has been a proliferation of lesson 
material and hundreds of teachers are 
now programming lesson material on a 
continuous basis. Program contributors 
in the United States are paid royalties 
similar to those received by book 
authors.

Lesson material has now been created 
for more than 150 different subjects rang
ing from biology, chemistry, physics and 
mathematics to such areas as music, 
library science, political science, 
psychology and medicine. Many sub
jects, of course, account for hundreds of 
individual lessons. The system is equally 
applicable to primary, high school, and 
tertiary teaching situations, and is well- 
suited to adult-training programs.

The system, for example, is finding 
increasing application in industrial train
ing enviroments. In this context, the sys
tem is well capable of presenting many 
manual skill training programs, e.g., pilot 
training for an instrument rating.

Again, the system is also highly suited 
for information storage and retrieval, for 
data processing, for problem solving and 
for administration—these in addition to 
its educational uses.

In the words of Dr Bitzer, who visited 
Australia recently to demonstrate 
PLATO, the system is “limited only by the 
imagination of the user—that is of the 
teacher or the student. It is not limited 
by the hardware".

The aim, says Dr Bitzer, is to put a 
terminal into every home! 3

Control Data Corporation is represented in Aus
tralia by Control Data Australia Pty Ltd, 598 St 
Kilda Road, Melbourne, Victoria 3000.
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INTRODUCING
PRECISION

Cost effective quality instruments.
Designed and engineered to your requirements.
From top U.S. manufacturer.
Ideal for professional and hobbyist.

PRODUCTS OF DYNASCAN
MODEL 280 3 DIGIT 
PORTABLE 
MULTIMETER
• Completely portable.
• Overload protected.
• 10MQ input impedance.
• 1mV, IjuAzO.m 

resolution.
• 0-1000Vac and de.
• 0-10MQ.
• 0.5% accuracy on Vdc.
• Uses 4 C cells or NiCads.
• Over range and polarity 

indication.
• 0-1Aacanddc.

MODEL 283 31/2DIGIT MAINS POWERED

• Selectable ohms for • 100% over range, 
in circuit measurements. • 1mV resolution.

• AC powered or 
optional batteries.

• 0.5% de accuracy.
• Auto polarity.

• Overload protected.
• 0-1000V ac and de.
• 0-1Aacanddc.
• 0-1 OMn

MODEL 510 PORTABLE 
TRANSISTOR TESTER

MODEL 467D 
CRT RESTORER/ 
ANALYSER

Tests 
colour

leakage, 
life,

• Multiplex testing of all 
3 guns simultaneously 
even with common 
G1 and G2.

• Individual meter for 
each gun.

• Automatic restoration 
timing.

• Tests focus electrodes.
• Pinpoints Cathode- 

Cathode leakage.
• Fast, easy operation 

your Customers will
. understand.

Fast in circuit tests. 
Tests Transistors, FETs 
and SCRs.
Connect any lead to 
any component lead. 
LED indication of 
NPN-OKor PNP-OK. 
Pocket size -100 hour 
battery life.
Digital stability - no 
adjustments or 
calibration.
Identifies device 
polarity etc.
Hi-Lo drive for 
in circuit testing.

focus continuity. 
Restores shorts, gun 
cleaning and balancing, 
cathode rejuvenation.

MODEL 470
CRT ANALYSER/ 
RESTORER
• Similar to 467D.
• Automatic restoration 

timing.
• Measures true dynamic 

beam current.
• Removes shorts and 

leakage.
• Single large scale meter.
• Easy to use.

Call in for a demonstration at leading electronics stores or the 
Australian agents — Parameters Pty. Ltd.
Sydney: 68 Alexander St., Crows Nest. 2065 Tel: 439 3288
Melbourne: 53 Governor Rd., Mordialtoc 3195 Tel: 90 7444.

MODEL 520B 
INDUSTRIAL 
TRANSISTOR 
TESTER
• Identifies leads.
• Audible and visual 

indication.
• Auto PNP-NPN and 

Si/Ge identification.
• Tests Transistors, 

diodes, SCRs, FETs 
and Darlingtons.

• Ice leakage readable 
to 0.1 gA.

• Fast, simple operation.

★ Recommended Prices Only . PARAMETERS^ ★ Plus 15% Sales Tax. 5PM53
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Simple anti-wobble device 
will cut satellite losses
A British space engineer, Mr Steve Tonkin of the British Aircraft Cor
poration s Electronics and Space Group, England, has invented a device 
which stops the "wobble'' that can affect orbiting satellites. The device 
is quite simple yet can prevent a satellite from straying from its planned 
orbit, thus saving millions of dollars worth of equipment and effort.

by LOUISE KEHOE*

One of the problems that have con
fronted space engineers over the years 
is that of satellite wobble or "nutation". 
The problem is that when a satellite is 
launched, instead of spinning smoothly 
into orbit, it may nutate, or spin unevenly, 
so that it falls into an irregular path and 
may even be lost in space. Such a loss 
is expensive since a great deal of sophis
ticated communications equipment is 
often loaded on to the spacecraft.

It is well known that some spinning 
objects, whether it be a child's top or a 
space satellite, are more stable than 
others; a flat, disc shaped spinner is less 
inclined to wobble than a long cylindrical 
object.

But the long thin shape of a spacecraft 
launch rocket means that the satellite 

" Electronics Weekly ", London.

A geostationary orbiting satellite undergoing test at the British Aircraft Corporation's 
facility at Bristol. This type of satellite could be the first to be fitted with the new 
anti-wobble device.

must also be in the form of a long cylin
der if the best possible use is to be made 
of the space available. The inherently 
lower stability of this shape must then be 
compensated for by some form of con
trol of the wobbling, and this is known 
as nutation damping.

In the past, methods of controlling 
nutation have been complex and energy 
consuming, increasing the weight and 
cost of the satellite. Steve Tonkin's 
proposed new style of nutation damper 
is small and light, uses very little power 
and is also inexpensive.

The inventor describes the device as 
a "compliant flywheel". This is a canister 
of fluid mounted on a ballbearing so that 
it spins freely on any axis. The flywheel 
is driven at high speen by a small electric 
motor and spins in the direction opposite 
to the spin of the spacecraft.

The function of the device is to absorb 
the irregular vibrations of the vessel, just 
as a car suspension system absorbs the 
bouncing of the vehicle. The flywheel 
device prevents wobble building up to 
an unacceptable degree and perhaps 
causing the spacecraft to fall out of its 
orbit.

Experts from many of the world's 
space organisations are impressed. At a 
recent conference of the International 
Federation for Automatic Control, held in 
West Germany, Mr Tonkin caused quite 
a stir when he described the device. 
Representatives of the European Space 
Agency, and the United States, Chinese 
and Soviet organisations showed keen 
interest in what could prove to be an 
important step in space satellite design.

Like many a good invention, Steve 
Tonkin's satellite stabliser is simple in 
concept and design. So simple, in fact, 
that it is almost surprising that it has not 
been done before. But according to Mr 
Tonkin, when he first raised the idea 
several years ago it met with scepticism. 
Only when he was able to build a proto
type and demonstrate his theory could 
he persuade the experts of its great 
potential.

The next step, to design a real system, 
has already begun. At BAC work has 
started on designing a system suitable for 
use in a satellite launched from a Skylark 
rocket. This is the rocket which is cur
rently used to launch most European 
spacecraft.

There is currently a plan to set up a 
European communications network 
which will rely on a number of satellites 
to provide a broad range of services 
throughout Europe in the 1980s. Services 
will include regional communications— 
for television, radio or radiotelephone— 
and maritime and aeronautical com
munications. The development of this 
network is being co-ordinated by the 
European Space Agency.

It now seems that the satellite stability 
system designed at BAC may play a vital 
part, since it is likely that it will be incor
porated in the satellites that link up the 
new network. As the first stage towards 
setting up this network a test satellite, 
called OTS for Orbital Test Satellite, will 
be launched next year.

OTS could well be the first satellite, to 
benefit from the new stability system. 
And since it is a model upon which future 
European satellites will be based, this 
may be an important test for the flywheel 
device.
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MICROPHONES
Part 4: Microphone overload; plugs and connections.

Reproduced by courtesy of Sennheiser Electronics, this series of articles 
is intended to assist sub-professionals and amateurs who need to use 
microphones, but without the advantage of formal acoustic training. 
This article discusses microphone overload and the problem of 
microphone plug and connection standards.

by G. PRAETZEL and E. F. WARNKE*

SOUND PRESSURE DISTORTION.
When the input of a tape recorder or an 
amplifier is overloaded, harmonic distor
tion occurs. Can microphones be 
overloaded in the same way? This ques
tion cannot be answered generally, as 
there are differences between moving 
coil microphones and capacitor micro
phones.

During tests of dynamic microphone 
type MD 421 test persons with a power
ful voice were asked to shout at the 
microphone from the closest possible 
talking distance. The highest sound pres
sure produced was 500 bar, and the volt
age delivered by the microphone was 
about 100mV. This corresponds to a 
loudness just on the threshold of pain for 
the human ear. However, the harmonic 
distortion remained below 0.5%; below 
the threshold of perception.

Some capacitor microphones, 
however, can show audible overload at 
such extremely high sound volumes. For
tunately, levels of this order are not nor- 
mally encountered in everyday 
microphone applications. If, however, 
such conditions do occur, eg, when the 
microphone is placed near a loud brass 
instrument, then it should be ascertained 
that the capacitor microphone is desig
ned for the expected high sound pres
sure. In a doubtful case, it is better to use 
a dynamic microphone.
CONNECTION PROBLEMS: It would be 
nice to have a world-wide standard 
microphone connector plug with a 
mating socket. Unfortunately, the abund
ant ideas on the design of plug connec
tors and the scope of contact 
combinations by equipment manufac
turers make the universal solution well 
nigh impossible. During the first attempts 
at standardisation on a national scale, so 
many solutions were offered that, in spite 
of recbgnising generally the necessity for 
standard connections, great difficulty 
was experienced in working out standard 

specifications which would not inflict 
considerable economic losses on users 
of existing types.
DIN STANDARD MICROPHONE PLUG 
CONNECTIONS: Fortunately, in West 
Germany and those European countries 
which it supplies with tape recorders and 
sound equipment, the microphone plugs 
and sockets conform to DIN 41524. DIN 
41594 is so manifold, however, that a 
microphone with the above mentioned 
plug (Fig. 14) may not match electrically 
every socket into which that plug fits 
mechanically.

Granted, one can assume that today a 
great majority of the tape recorders on 
the European market are fitted with these 
connecting sockets wired to one of the 
six (!) diagrams shown in Fig. 15. 
However, none of these six different 
wirings is necessarily interchangeable 
with another one. This results in a 
retalively high number of possible 
mispairings, where a microphone wired 
to a standard specification, connected to 
a microphone input wired to another 
variant of this standard will either provide 
an unsatisfactory result or no result at 
all.
ALTERNATIVE MICROPHONE PLUGS: 
Besides the above mentioned standard 
plug and connections there are, 
especially in overseas tape recorders, 

various alternative plugs, such as Cinch 
plugs, and several types of jack connec
tors. With the exception of the stereo 
jack connector with a 6.3mm diameter. 
(Fig. 16) which provides for both chan
nels of a stereo recording, other plug 
connectors are only two-pole; the “live" 
pole and the screen. This facilitates con
siderably the manufacture of suitable 
adaptor-cables.

MICROPHONE CONNECTION 
MANUAL: There are, on the European 
market, DIN standard plugs with various 
standard wiring arrangements, as well as 
various alternative plugs, all adding up to 
a somewhat chaotic situation.

This moved Sennheiser to investigate 
all tape recorders on the European 
market and catalogue them according to 
their microphone input sockets and 
wiring. The result of this extensive work 
is a manual published every year called 
“Mikrofon-AnschluB-Fibel". It contains 
diagrams for the connections between 
microphone plugs and corresponding 
sockets of tape recorders.

(Copies of the latest "Microfon- 
AnschuB-Fibel" are available on request 
from the Australian Sennheiser agents; R. 
H. Cunningham Pty Ltd, 493 Victoria St, 
West Melbourne, Vic. 3003, or 4 Waters 
Rd, Neutral Bay, NSW 2089.)

■Reproduced by arrangement with Sennheiser 
Electronics. Translated by T. M. Jaskolski and 
adapted for magazine publication by W N. 
Williams.

Typical of modern microphones is this multiple head system by Sennheiser. The ME20 
head gives a spherical response, the ME40 a super cardioid, and the ME80 a super 
cardioid below 1000Hz and a sharp frontal lobe above this.
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Light beam communications in the 1980s

The optical fibre 
revolution—Part 2

Optical glass fibres could provide for the private citizen a powerful com
munications capability, giving access to computing centres, video infor
mation stores, and TV programs. However, before optical fibres can 
become a commercial reality, scientists must devise suitable connectors 
and interface circuitry, and develop longer-life lasers. Here we discuss 
the remaining problems and take a look at several experimental systems.

by JON FREDRIC

Not content to await the development 
of laser-based systems, researchers at 
Corning and elsewhere have developed 
experimental links using information 
impressed on the light created by the 
output of light-emitting diodes LEDs)— 
light sources like those used as illumina
ted numbers on digital watches and 
calculators.

With such links, both sound and pic
ture signals from a portable TV camera 
have been transmitted through as much 
as 330 metres of light pipe and 
reproduced on a conventional TV set.

But much work must be done before 
glass replaces copper in conventional 
systems. Researchers are trying to find 
more efficient ways to join the threadlike 
fibres. Engineers must increase the life
time of lasers; those now in experimental 
use wilfbperate for 100,000 hours, but for 
practical use a one-million-hour laser is 
needed.

Scientists also are developing optical 
integrated circuits—the optical equiva
lent of the little chips operating digital 
watches and calculators. Engineers at 
Bell Labs plan to use the circuits to boost 
or amplify the light beams, or to switch 
them from one fibre to another.

According to P. K. Tien of Bell Labs, 
integrated circuits for optical systems can 
be made from "thin films"—flat miniature 
circuits—just as integrated electronic cir
cuits are.

"The thin films, however, form minia
ture lasers, lenses, prisms, light switches 
and light modulators," says Tien.

"A thin-film prism refracts a beam of 
laser light just as an ordinary prism does," 
he says. "But it is only about one 
millimetre high and several thousandths 
of a millimetre thick." A thin-film lens 
brings three laser beams to a focus as 
does an ordinary lens.

"In the three years from 1969 to 1972," 
Tien says, "a long list of thin-film optical 
devices were invented and demonstra
ted. They include devices that passively 
direct the light—such as thin-film prisms, 
lenses, mirrors and polarizers—and 
devices that actively generate or switch 
the light, such as thin-film lasers and light 
switches."

Tien explains that all thin-film optical 
devices are simply thin-film waveguides, 
or light pipes, made of substances with 
various optical and physical properties.

Engineers, meanwhile, are trying to

solve other, more mechanical problems 
of putting a glass-wire communications 
system together.

One problem is the need to couple 
electronic devices into the optical system 
so that the light saved in the new fibre 
designs is not siphoned off as if moves 
from one glass tube to another. Another 
most critical problem seems to be find
ing a way to join or splice long lengths 
of the fibres without losing any of the 
light.

Connectors must be developed to 
attach light pipes to each other, and are 
the subject of much laboratory interest, 
according to W. Bart Bielawki of Corning 
Class.

"Simple connectors have been used in 
early experimental systems," he says. 
"But in links where several interconnec
tions are required, signal losses build up 
and these early connectors cannot be 
used."

The Corning researcher has described 
one connector design that appears to 
meet the necessary requirements, and 
for which samples have been made in the 
laboratory. "The approach has a self
aligning capability which appears to 
minimize the need for tight fibre 
requirements," he says.

According to ITT's Dr. K. C. Kao, 
"several solutions have been proposed 
for multimode fibres, but difficulties are 
still apparent in the case of single-mode 
fibres."

But while scientists ponder the remain
ing obstacles to widespread use of light
pipe networks, the first basic optical 
communications systems are being set 
up to demonstrate the practicality of this 
revolutionary technology.

The first fully operational optical fibre 
communications system went into 
operation recently in Dorset, England.
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"Starburst" coming from the end of a
fibre less than 5um in diameter shows the
intensity of light possible after transmis
sion over long distances. Testing the fibre
is Corning scientist Dr Donald B. Keck.



Built by the British unit of International 
Telephone and Telegraph Corporation, 
the new laser link was set up for the Dor
set police to connect the video display 
units of their main control room at 
Bournemouth with their central com
puter several hundred yards away. The 
system carries 10 million bits of informa
tion per second by means of light rays 
sent through a glass fibre conduit.

The new laser link was installed in Dor
set because optical fibers have been 
shown to be immune to electromagnetic 
interference and surges. In 1975 these 
had caused serious damage to the police 
department's computer control installa
tion, following a severe lightning storm. 
(The fibre network, incidentally, is also 
immune to wiretapping.)

Within a very short time, Bell Labora
tories will begin testing an experimental 
optical communications system at its 
research facility in Atlanta, Georgia, 
according to George C. Dacey, Bell Labs' 
vice president for transmission. A 
600-metre cable containing over 100 
fibres will be used to test optical trans
mission lines many kilometres long.

The purpose of the experimental sys
tem, says Dacey, is to evaluate, under 
actual conditions, pulsed-light transmis
sion for ultimate use between Bell 
Telephone's switching offices in metro
politan areas. Bell will use the system to 
study the transmission of light beams at 
two different speeds: 1.544 and 44.7 
million bits per second (Mbs), respec
tively.

The pulses of light will be created by 
light-emitting diodes (LEDs) and by 
miniature lasers. These miniature lasers 
are modulated by interrupting the elec
tric current that drives the devices, just 
like Morse code is transmitted.

Although the system in Atlanta is in the 
exploratory development stage, and is 
not ready for actual use by operating 
telephone companies, it represents a sig
nificant step forward from the laboratory 
to an approximation of field conditions.

One important feature is the packag
ing of the system's components, Bell 
Labs says. They have been designed to 
be compatible with conventional elec
tronics used in AT&T's central office 
equipment.

The extremely transparent glass fibres 
used in the experimental cables were 
provided by Western Electric, AT&T's 
manufacturing arm. The process for mak- 
ing the fibres was discovered and 
developed by Bell Labs, the company 
says. In related experiments, glass fibres 
provided by Corning Glass Works also 
will be used in a Bell Labs cable.

Bell Labs has designed a cable struc
ture that cushions and protects the glass 
fibre waveguides so that they can with
stand the rigors of field handling. It also 
aligns them so that they can be spliced 
more easily.

The cable's more than 100 glass fibres
would have the capacity to handle tens
of thousands of telephone conversations

WHEN THE FLASH FLOOD STRUCK, 
ALVIN KNEW HE WAS IN TROUBLE 

....THEN HE DISCOVERED
Alvin's an electronics buff from 
way back when ... he can talk 
for days on the subject, almost 
as though he had invented 
electronics himself... an im
pressive array of electronics 
gadgets and equipment in his 
"pad" is living proof of his keen 
devotion. No wonder he was 
sure everything "went down the 
drain" when a sudden flash 
flood saturated all before him. 
THEN he discovered the CRC 
procedure for restoring flootl- 
damaged electronics equipment. 
To remove the residue he flushed 
everything with fresh water, then 
applied CRC Lectra Clean to 

remove the grime. After that, 
CRC 2-26 was applied to remove 
all remaining moisture, leaving 
a thin protective film to prevent 
water re-entry, at the same 
time giving added protection 
against rust and coorosion of all 
metal surfaces. Today Alvin’s 
"pad" contains handy cans of 
protective CRC for any future 
emergencies. If you're a buff 
like Alvin and want to know 
more about CRC electrical 
products write CRC Chemicals 
Australia Pty Ltd, Centre 
Court, Paul St., N. Ryde 2113.

THE SOLUTION SOLUTION
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EDUCAL
KIT SPECIALISTS

AM-FM STEREO TUNER KIT $89
STEREO-AMP KIT
30 WATTS/CHANNEL RMS 

FREQUENCY RESPONSE 8Hz-30 kHz 
(3dB down) 20Hz-20kHz (FLAT) 
DISTORTION 0.1 % INTO 8ft

FEATURES
• PRE-ALIGNED FM MODULES (3)
• MONO/STEREO
• LOCALLY PRODUCED-NOT 

IMPORTED
• 4 PRE-SET STATIONS ON FM
• FULL RANGE MANUALTUNING 

AM-FM
• 75or 300ft INPUT

• A.F.C.
• STEREO BEACON
• PROFESSIONALFINISH

SPECIFICATIONS
TUNING 88-108MHz 
BANDWIDTH 300 KHz
I.F. 10.7MHz

I F. REJECTION 65dB
IMAGE SUPRESSION 40dB

A.M. REJECTION 40dB
CHANNEL SEPARATION 38dB (min.)

DIMENSIONS 1 3.75" x 1 0.5" x 4.25"

FULL BASS & TREBLE CONTROLS 
LOUDNESS CONTROL
DIN SOCKET PHONES SOCKET

TEAK VENEER CASE
MAG. CARTRIDGE INPUT
AUX. INPUTTAPE INPUT

ALLOW 
P & P + INS. 

$2.50

$79

EDUCAL, 21 WELLS AVENUE, BORONIA, VIC. 3155

RMIT TECHNICAL COLLEGE
Electronics Technology Division 115 Queensberry St Carlton South Melbourne 3053

FURTHER EDUCATION COURSES IN ELECTRONICS FOR TECHNICAL OFFICERS
The Electronics Technology Division proposes to run the following special purpose courses in 1977. These 
courses are designed to update technical officers, engineers and technicians in those specialized areas 
which are becoming increasingly in demand today. This will enable personnel to keep abreast of the rapid 
technological changes being made in the electronics field.
The courses will run on a part-time basis for three hours per week for sixteen weeks. Applications and 
enquiries should be directed to the Division’s office on (03) 347-7611 ext. 347/348.
INTEGRATED ELECTRONIC LOGIC TECHNIQUES
This course will contain basic logic introduction e.g. Logic Gates, NOR’s, NANDS, Flip Flops, Registers, 
Boolean Algebra, Karnaugh Map, Combinational Logic and Sequential Logic.
COMPUTER AIDED DESIGN
Course will involve the use of a computer to solve network and/or electronic design problems. The student 
will be introduced to the fundamentals of a high level language BASIC or FORTRAN IV and the procedures 
required to run programs on interactive terminals. Program de-bugging will also be covered.
MICRO PROCESSORS I
Serves as an introduction to the construction and operation of the micro-processor. This course will enable 
the student to understand and evaluate a micro-processor and to obtain a basic working knowledge of 
programming at the machine code level.
MICRO PROCESSORS II
Will be a more advanced study of micro-processors following on from the previous course. Will include more 
advanced programming techniques and practical applications with existing hardware technology.
INTEGRATED ANALOG TECHNIQUES (PROPOSED)
An introduction to intergrated amplifiers An explanation of the terminology involved in their specifications. 
Construction techniques. Operational amplifiers — their configuration, characteristics and limitations. 
Applications of Voltage Regulator IC’s, pre-amp IC’s, Buffers, Arrays, Comparators and other specialized 
IC’s.
PRINTED CIRCUIT TECHNOLOGY (PROPOSED)
Design of printed circuit Boards from the drafting stage to the actual manufacturing techniques. Will include 
silk screening, hard and soft gold plating and photographic techniques.
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Optical fibre revolution

when used at the faster transmission rate 
of 44.7Mbs (million bits per second).

Methods are being developed for 
splicing these glass fibres in the field. The 
objective is a connector to make pos
sible the simultaneous joining of all cable 
fibres, without handling individual 
fibres.

The light source and detector devices 
have been packaged for everyday use. 
The transmitter, including the laser and 
its associated circuits, consists of 
packaged circuit boards which contain 
the signal processing, or repeater, elec
tronics

Because the laser in the higher- 
capacity 44.7Mbs transmitter is affected 
by temperature changes, a special con
trol circuit is included on the circuit 
board. This compensates for the effects, 
of normal temperature variations likely to 
be encountered in central offices.

The laser itself, a chip of aluminium 
gallium arsenide no larger than a grain of 
salt, is compatible in size with the dimen
sions of the fibre. Light from the tiny laser 
source travels over the glass'fibre 
waveguide, and is converted into an 
electrical signal by a highly sensitive 
silicon detector.

The second set of experiments, using 
light emitting diodes as light sources and 
simpler detectors, is designed to 
evaluate simpler systems that would 
operate at the lower speed of 1.544Mbs 
to carry 24 one-way, simultaneous 
telephone conversations per fibre light 
guide.

Corning Class Works, which provided 
25 kilometres of optical waveguide for 
the Bell Labs experimental system in 
Atlanta, now is selling its Corguide glass 
fibre cables commercially.

The company has delivered several 
optical cables to the Navy's Electronics 
Laboratory Center in San Diego for sys
tems being developed there to test long
distance, high-bandwidth transmissions.

As the first experimental systems prove 
practical, components to implement 
optical communications systems are 
rapidly becoming commercially avail
able. On the heels of Corning's entry last 
year, a Sturbridge, Massachusetts based 
firm, Galileo Electro-Optics Corporation, 
recently announced the commercial 
availability of five different types of its 
Galite optical communications fibres for 
communications and other uses.

Corning's W. Bart Bielawski agrees that 
"commercially, the most important 
application for optical waveguides is 
their substitution for electrical conduc
tors used by the telephone industry." 
Beyond this, says Bielawski, "optical 
waveguides promise true two-way video 
systems in broadband networks.

Shown are laser transmitter and receiver packages manufactured by Bell Labs for 
lightwave communications. The two packages making up the transmitter are at top. 
The package being held contains a laser, a chip no larger than a grain of salt, which 
is used to create the tiny pulses of light that carry information through the hair-thin 
optical glass fibres.

"Computers for general electronic 
data processing and computer-based 
process control and instrumentation sys
tems represent the most likely, first large- 
scale usage of optical waveguides."

Military applications include wiring of 
weapons systems such as aircraft, heli
copters, ships and submarines, Bielawski 
says. "Headquarters, field and base com
munications are of specical importance 
to the Army," he says, "while surveillance 
systems operated from shore, ship or 
submarine may make a substantial 
impact on the Navy's capabilities to 
detect, identify and evaluate underwater 
threats."

The sheer capacity of optical fibres is 
what fascinates scientists, engineers and 
business managers alike.

The striking new capabilities have 
startling implications. In addition to dras
tically reducing communications costs, 
the new cables could provide opportuni

ties to inaugurate innovative new ser
vices that, until now, may only have been 
considered science fiction.

Consider the "wired city," where 
homes and businesses in both urban and 
rural areas could be interconnected by 
an optical fibre network. You could see 
special educational programming on TV, 
talk by Picturephone, shop by TV and 
receive business data transmission, 
special entertainment and virtually any 
other type of telecommunications ser
vices conceivable.

In this day of constant shortages, it's 
also reassuring to know that, while 
there's a growing scarcity of copper 
(which today is used most heavily in 
communications cables), glass—the basic 
material of optical fibres—is both abun
dant and relatively inexpensive.

As we move towards the 1980s, the 
communications promises of optical 
glass fibres will become reality. ®
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Space cities could solve Earth population problems
Is the Earth really doomed in as few 

as 50 years?
From a study financed by the Club of 

Rome, a Massachusetts Institute of Tech
nology computer answered "yes" after 
looking at this planet's expanding 
population and diminished resources.

Walter Hurd Jr. disagrees, however, for 
some very surprising reasons.

Hurd, a product assurance expert at 
Lockheed Missiles & Space Company in 
Sunnyvale, California, was keynote 
speaker recently at the annual con
ference of the European Organisation for 
Quality Control, Copenhagen, Den
mark.

In that talk, entitled "Space Resources 
and the Human Race," he explained why 
he believes the Earth's salvation lies in 
such futuristic concepts as building solar 
power plants in space and transplanting 
huge chunks of the world's population to 
self-contained cities in the sky.

He reported in detail on pioneering 
research into space colonization done by 
Professor Gerard K. O' Neill of Princeton 
University, and on work by Dr Peter 
Glaser of Arthur D. Little, Inc., to put solar 
power plants in space.

With existing technology developed 
for the Apollo, Skylab and Space Shuttle 
programs, O'Neill believes it is now pos
sible to create communities in outer

space where humans could live in condi
tions better than on Earth.

Materials used to build these com
munities would come mainly from the 
Moon. Low lunar gravity and the absence 
of an atmosphere would make it easy to 
catapult containers of raw ore into space 
from the Moon's surface. These contain
ers would then float in bucket-brigade 
fashion to a collection platform in lunar 

orbit where raw materials would be 
processed unto usable form, and con-' 
struction of a space community could 
begin.

O'Neill's first community, Hurd said, 
could be more than a mile in circum
ference, house 10,000 people, and be 
completed in the early 1990's if work 
were started by 1978.

Each space community would rotate 
fast enough to let centrifugal force substi
tute for gravity. Its large size would per
mit construction of hills, streams and 
lakes, creating an environment similar to 
Earth's today.

Hurd believes these communities, in 
the next 100 years, could build Dr. 
Glaser's power plants in space to supply 
energy for those left behind on the 
mother planet.

O'Neill cites construction of these 
plants as a major economic justification 
for space colonization.

Hurd warned that only 50 to 100 years 
may remain in which to plan and begin 
expansion of the human race into space. 
After that, he fears all the Earth's 
resources will be needed just to keep 
mankind alive in an increasingly over
crowded and polluted world.

"By then," he said, "the option of mov
ing into space may no longer be open 
to us."

Aust, government backs InterScan bid
The Commonwealth Government will 

provide assistance this financial year to 
enable added scientific weight to be 
given to Australia's entry in the world 
quest for a new aircraft landing guidance 
system.

The money— $800,000 from the 
Department of Transport and $300,000 
from CSIRO—will be spent on data pre
paration and further technical tests, 
evaluation, and design studies of the 
Australian concept, InterScan.

These results would be used to 
demonstrate to the International Civil 
Aviation Organization (ICAO) that Inter
Scan, a joint Department of Transport- 
CSIRO development, was more than an 
experimental scientific model and could 
readily be produced by industry.

The ICAO, the world body of govern
ment agencies concerned with aviation, 

is seeking an all-weather landing guid
ance system to take aviation into the 
21st-century. An ICAO committee is 
expected to make its recommendation 
early this year on the system to be used 
at world airports from the 1980s. The 
Australian InterScan system already has 
the support of the United States and the 
Soviet Union.

InterScan comprises several stationary 
ground antennas which beam micro
wave signals to aircraft. The antennas are 
completely electronic in operation, hav
ing no moving parts. It is relatively sim
ple, inexpensive and very flexible.

The present aircraft landing system has 
a single, straight pathway extending 10 
kilometres out at a fixed angle of three 
degrees, down which aircraft approach 
and land. But by the 1980s, airports will 
need greater flexibility in choosing the 

path of aircraft during approach and 
landing to deal with different types of 
aircraft and increased traffic, and also to 
have more scope for noise abatement.

InterScan provides dozens of "high
ways in the sky" from 50 kilometres out. 
These are either straight or curved and 
at a variety of angles of descent, up to 
30 degrees from the horizontal. Aircraft 
will be able to approach and land in bad 
visibility with the same operational flexi
bility they have in clear weather.

Also, InterScan microwave signals to 
the aircraft-compared with the signals 
from the present system—are much less 
affected by reflections from taxi-ing 
aircraft, ground vehicles or buildings.

The Department of Transport and the 
CSIRO are confident that the time 
reference scanning beam technique 
employed by InterScan is superior to the 
other techniques being considered by 
ICAO.
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GIM has ambitious 
expansion program

General Instrument Microelectronics, 
recently announced plans to increase the 
total installed diffusion capacity at its 
Glenrothes, Scotland, production unit by 
over 50 percent. The expansion involves 
the installation of a new diffusion line 
alongside two existing n- and p-channel 
lines at a cost of £500,000. New clean 
room facilities for "front end" masking 
and diffusion have already been com
pleted.

Recent products developed by GIM 
include a new stand-alone microcom
puter in a single DIL package. Desig
nated type number 1650, this device is 
designed for use in microwave ovens, 
washing machines, weighing machines, 
cookers, timers, central heating controls, 
and a host of other applications. The 
device incorporates a CPU controlled by 
512x12 bits of ROM microprogram, with 
32 by 8 bits of RAM, three 8 bit wide 
input-output lines and a self or externally 
driven clock on a single chip. Power sup
ply requirements are a single + 5V rail, 
and inputs and outputs are TTL com
patible.

GIM has an on-going development 
program with the Massachusetts Institute 
of Technology to perfect an X-ray photo
lithographic method which will allow the 
density of integrated circuits to be raised 
by a factor of ten. This could mean in the 
near future 100,000 interconnected tran
sistors on a single IC chip instead of the 
10,000 or so now possible with existing 
techniques.

Microprocessor-based 
data system for cars

Dedicated microprocessors promise 
significant improvements in automobile 
performance and driveability in the next 
few years. From RCA's laboratories in 
Princeton, New Jersey, comes the news 
that the company is developing a micro- 
processor-controlled information system 
that will monitor the operating con
ditions of an automobile and even brake 
the car in an emergency.

The system, based on the commer
cially available RCA Cosmac micropro
cessor, is used to process information 
from sensors mounted throughout the 
vehicle. Data, such as rate of fuel con
sumption and engine rpm, will be 
presented on the dashboard in lumin
escent orange alphanumerics.

For the anti-collison braking system, 
the system considers return signals 
derived from an RCA-developed micro
wave radar which shows the vehicle's 
speed and direction, as well as obstacles 
and the location, speed and direction of 
other vehicles. Poor driving conditions 
can be taken into consideration by sens
ing whether the windshield wipers or the 
headlights are on.

British govt, backs wavepower research
The British government will spend 

$1,313,000 over the next two years to 
support research into deriving energy 
from sea waves. The scheme will make 
the country the world's premier centre 
for wavepower research.

The idea is to develop mechanical con
trivances for mooring out to sea, riding 
the waves to bleed them of their energy. 
The initial problem is to find the most 
efficient and cheapest practical means of 
acquiring the energy in the waves. 
Devices will need to be built which are 
not going to be battered to pieces in 
storms and will continue to work, day in 
day out, for decades.

Four systems were selected as the 
most promising; the money is being 
divided between them, so that 1/100 
scale models of each can be built and 
tested for performance in wave tanks.

"Big Ben ” sick. — crock dock sees Doc.
"Big Ben"—the famous clock on the 

Houses of Parliament in London—has 
been suffering poor health. According to 
its "Doctors"—scientists from Britain's 
Non-Destructive Test Centre at Harwell 
in southern England—minute cracks have 
been discovered in two vital gear wheels 
in the striking mechanism.

Using techniques developed for the 
nuclear power industry, the scientists X- 
rayed various parts of the clock to 
establish the full extent of the damage 
caused by the failure of the mechanism 
earlier this year.

The name Big Ben actually refers to the 
14 tonne bell which strikes the hours and 
was so named as a compliment to Sir 
Benjamin Hall, the first Commissioner of 
Works at the time the bell was cast in 
1858. The 316ft (96.3m) high clock is still 
one of the most accurate time-pieces in 
the world—a recent survey revealed that

Power point tester checks wiring safety
This simple power point safety tester 

is capable of instantly diagnosing faulty 
power point wiring, thus minimising the 
risk of electric shock and damage to 
appliances. The unit is an ideal service 
tool for electricians.

In use, the safety tester is simply plug
ged into a power point to see if the outlet 
is correctly wired. This will be indicated 
by a red-green illumination pattern. 
Other illumination patterns indicate that 
the wiring is faulty as follows: red-amber 
= active and neutral reversed; red- 
green-amber — no earth; green-amber 
= active and earth reversed; green = no 
neutral.

Reader enquiries should be directed to 
Swann Electronics Pty Ltd, PO Box 350, 
Mt Waverley 3149.

One, or possibly two schemes will later 
be chosen as the bases for working pro
totypes to test in genuine sea trials.

Announcing its plan the Government 
said that in theory up to half of Britain's 
present total requirement for electricity 
could be met by a chain of devices strad
dling a stretch of ocean 1000km long. The 
best sites, where the waves are most 
energetic, are off the northwest coast of 
England and Scotland, and off the west 
coast of Cornwall, southwest England.

It is hoped that large prototypes 
moored off the coast will be put through 
their paces in ten years' time. It would 
probably take a further ten years to get 
the first production model afloat and 
working. The system is not expected to 
make substantial contributions to the 
national electricity supply until early next 
century.

it had less than a half second error per 
year. It has been made famous 
throughout the world by the BBC's radio 
broadcasts of its chimes.
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A lot of Hi-Fis ore just 
heartless stereotypes.
Sure they can look like a million dollars. And could cost the manufacturers close to it — for design 

facia dyes, knurled knobs, toggle switches and two tone timber.
But what’s really missing is the timbre.

At Rambler, we know what counts, when it comes to sound performance It's heart.
Not that our equipment is wanting for clean functional design either 

It's just that we have our priorities right, to give you good sound.
Without wasting money on gauche gadgetry. Which means you save money. Lend an ear to this 
Rambler Integrated Amplifier model AK635 with the Rambler AM/FM Stereo Tuner Model TK600.

TK600
This tuner is brushed silver 
finish, to match the AK635 
Amp, features rack style 
handles, variable output 
control, 75 ohm coaxial cable 
terminal, PLL-MPX 
demodulator, FET front end. 
High blend switch.

AK635
This amplifier features 40w x 
40w (8 ohms), Multi-Speaker 
switching Bass and Treble 
dual control, separate volume 
and balance controls, stereo 
head-phone output, mike input 
and mike mixing. 2 tape 
system for dubbing separate 
pre and main Amp operation, 
rack style handles, subsonic 
filter.

RAMBLER
Backed by the Sun Electric Company Pty. Ltd.

Big Hearted Sound 

k Big Hearted J 1^ Price

Colour TV is in. Right? Right!
Black and White TV Games are in. Right? Wrong!

Let's face it, Black and White is a thing of the This is the @hromatec VGCM-01 colourizing 
past, in TV AND in TV Games. Get with it module that can be added to the majority of
now and convert that B/W game to realistic 
colour with a (c)hromateccolourizer module.

। □ Please send me..... VGCM-01 colourizers at $37.50 each.
I enclose $ ....... (Cheques: Chrominance Technoloqv Pty

I Ltd.) y |

I □P/ease keep me up to date with literature on your video |
| products.
I Name............................................................................................ ।

Address...................... ■I   I

B/W games. (Chromatec has sole rights to TV 
game colour conversion process—Pat Pend
ing.)

It gives you a blue and a red bat, an orange 
ball, white boundaries and a selection of a 
background colours—eg. green (tennis), brown 
(squash), etc.—it's up to you!

If your TV game provides positive 9V. signals 
for bat ball scoring and boundaries, negative 
9V. sync, and 2:1 or non-interlaced scan, then 
this module is for you. (Suits most CMOS IC 
games and directly interfaces with AY-3-8500 
LSI chip.)

Price: $37.50 wired & tested. Full instructions 
included.
Price covers Sales Tax, Postage and Insurance.

Post: The coupon with your remittance to: 
CHROMINANCE TECHNOLOGY PTY. LTD. 
Box 274, Springvale, Vic. 3171.
Expected delivery: During February '77.
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NEWS HIGHLIGHTS Pipe and cable 
locator to 3 metres

Now buses can beat the traffic lights
Although fuel prices have risen very 

considerably over the last few years, the 
increases in rail and bus fares have not 
provided any lasting incentive for car 
users to change their mode of transport. 
In order to speed up public transport, 
and by inference make it more attractive 
to more people, Plessey, England, has 
designed a controller, known as "Ident- 
a-bus," which can give a bus the right-of- 
way in busy city centres, The controller 
operates in response to the approach of 
buses fitted with a special unit which 
activates inductive loops.

Another priority detector has been 
developed by Sarasota Engineering, 
England. This system has been tested by 
Britain's Department of the Environment. 
It has been shown that in certain circum
stances the application of selective 
vehicle detectors is beneficial.

The new detector utilises a two- 
channel vehicle-borne frequency- 
modulated transmitter which operates a 
special receiver. Each transmitter and 
receiver is a two-channel unit so that a

Electronic stock ordering-
Plessey Australia, Electronic Systems, 

has vVon a contract for supply of an elec
tronic stock ordering system from lead
ing Victorian hardware retailer, James 
McEwan and Company Pty Ltd.

Following a careful evaluation, 
McEwan's chose the Plessey 1450 Port
able Data Capture System for installation 
throughout Victoria in the McEwan and 
Magnet chains of hardware stores. When 
the system is installed the ordering book 
in each McEwan's store will be replaced 
by a Plessey portable data capture unit.

To replenish shelf stocks the store 
operator will "read" bar coded shelf

New underwater connector developed by STC
'Big Jim', an atmospheric diving suit 

came in handy recently when a new elec
trical connector underwent a series of 
proving trials at an Admiralty testing 
station in southern England.

Manufactured by STC, England, the 
new electrical connector can be plugged 
and unplugged underwater while live 
and has been tested and proved for use 
at depths of 460 metres.

The diving suits, which are basically 
pressure vessels with articulated arms 
and legs, have completed strain gauge 
testing to the equivalent of a 610 metre 
dive. The suits can be fitted with various 
types of manipulators and can be used 
for attaching hydraulic connections, 

driver can select instruction to the road
side equipment.

Other developments include the fitting 
of radar detection units to portable traffic 
lights.

While portable traffic-lights offer a 
simple solution when temporary traffic 
signals are required—at roadworks for 
example — disadvantages become 
apparent when the flow is biased more 
in one direction than in the other. Also, 
if the flow is intermittent, the arrival of 
a vehicle at the light may result in a long 
waiting period when no vehicles are 
travelling in the opposite direction.

Portable traffic-lights fitted with radar 
detection units which change the light 
sequence in favour of an approaching 
vehicle can solve this problem. The 
design uses the Doppler principle where 
an approaching vehicle causes a 
frequency change to occur. The Staf
fordshire Public Works Company fits 
microwave radar detector units to its 
portable lights for this purpose.

contract to Plessey
labels with a light pen and key-in the 
quantity required. The data is recorded 
immediately on cassette tape ready for 
batch processing.

For McEwan's, the system will provide 
for more efficient stock ordering and 
tighter control over stock levels both at 
the warehouse and in individual stores. 
McEwan's also expect substantial 
benefits to flow on to customers. The 
new ordering procedures will ensure that 
shelves are better stocked with the 
products in high demand and allow store 
staff to devote more time to assisting cus
tomers.

removing debris and many other similar 
tasks associated with offshore drilling.

This British hand-held location 
instrument can find and fix the position 
of any underground pipe, cable, sewer 
or drain to within 50mm in depths up to 
3 metres—saving time, cost and even 
possible accidents.

The instrument operates by any one of 
three methods. In the first, low frequency 
waves are "bounced" into the ground 
and back to the instrument in the manner 
of a radar. In the second, a connection 
is made to the buried pipe at an access 
point—like a manhole—and another lead 
is placed on the ground, completing a 
circuit rather like the connections when 
a bulb is held against two terminals of a 
battery. Thirdly, where there is a pipe or 
sewer, a small radio transmitter is sent 
floating down it sending out signals. The 
system will not only locate the service 
but can also identify what type of service 
it is.

Readers should direct their enquiries 
to Electrolocation Ltd, 129 South Liberty 
Lane, Bristol, BS3 2SZ, England.

Microprocessor courses
To provide for the rapid development 

and applications opening up in Australia, 
Sontron Instruments has opened a train
ing centre in Melbourne where courses 
will be held on microprocessor tech
nology and related products.
* The courses are directed to any 
interested party, preferably with a good 
understanding of digital electronics, and 
will cover microprocessors available 
from National, Signetics, Motorola and 
Intel. The duration of each course will be 
10 weeks of three hours per week at a 
cost of $200.00.

Sontron Instruments is also interested 
in starting a computer club, where mem
bers can exchange applications and soft
ware.

For further information concerning 
classes or the club, write to Sontron 
Instruments, PO Box 156, Carnegie, Vic. 
3163; or telephone Brian Baldie after 6pm 
on (03) 772 6562.
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Video data terminal 
for microcomputers
Low in cost yet loaded with features, this video terminal design is ideal 
for use with microcomputer systems. It uses any standard TV receiver 
or video monitor as the display, has an internal refresh memory capacity 
of 1,024 characters, and can communicate at any of nine crystal-locked 
data rates. It may also be used as a "TV typewriter" for titling and 
text generation in video systems.

by JAMIESON ROWE
Most of the small microcomputer sys

tems which are currently arousing so 
much interest are designed to com
municate with the user in ASCII code, via 
an asynchronous serial terminal such as 
a Teletype model ASR-33 teleprinter. The 
problem is that one of these teleprinters 
can cost you anything from $400 to 
$1500—rather more than many of the 
small microcomputers themselves!

To provide one lower-cost alternative, 
the author developed the ASCII-Baudot 
translator unit which was described in the 
October 1976 issue of this magazine. The 
translator was based on a dedicated 
microprocessor, and allowed a low-cost 
surplus Baudot teleprinter machine to 
communicate with a microcomputer sys
tem.

While the translator has allowed quite 
a few people to get their microcomputer 
systems "up and talking", we realised 
even when we were developing it that 
it was by no means the complete answer 
for everyone. Teleprinters are fairly 
complex mechanical devices, and 
surplus Baudot machines in particular 
can be noisy in operation and critical to 
adjust.

Because of the disadvantages of 
teleprinter machines, many people have 
expressed interest in a fully electronic 
terminal, in particular a video terminal.

Commercial video terminals have 
been available for some time, although 
until recently their cost has tended to be 
even higher than teleprinter machines. 
However, in the last year or so, low cost 

video terminals for microcomputers 
have been described in some of the US 
electronics and computer hobby 
magazines. These all used a conventional 
TV receiver or video monitor as the 
display, in order to lower costs.

Virtually all of these designs were 
based on particular microcomputer sys
tems, and were intended to interface 
directly with the system via its parallel 
address and data bus lines. This generally 
made them unsuitable for use with other 
systems, particularly most of the newer 
microprocessor evaluation systems.

Nethertheless, they showed the way, 
suggesting that it should be possible to 
produce a similarly low-cost terminal 
designed for standard asynchronous 
serial interfacing. Accordingly, as soon as 
the ASCII-Baudot translator project had 
been completed, the author set about 
developing a terminal along these lines.

As luck would have it, I hadn't gone 
very far with a design when I received 
a fateful telephone call. It was from Mr 
Ed Monsour, a local electronics engineer 
who has specialised for some years now 
in the design of video terminals and 
associated equipment. He had rung to

Here is the complete terminal, with a 21-cm portable TV receiver used as the display 
device. The low-profile case was kindly provided by Cowper Sheetmetal & Engineer
ing, of 11 Cowper St, Granville, NSW.

SPECIFICATION
A low-cost video data terminal designed to 
use any standard TV receiver or monitor as 
thé display device. Interfaces to any 
microcomputer or other computer system 
via standard asynchronous 20mA input 
and output lines, at any one of nine standard 
data communication rates. Will also operate 
as a "TV typewriter". The keyboard circuitry 
has a 90-key ASCII encoder designed for 
use with low-cost surplus keyboards.
Main features are:
• Displays full 6-bit ASCII character set of 
64 characters.
• Refresh memory capacity 1,024 
characters, which may be organised as 
either 32 x 32-character lines or 1 6 x 64- 
character lines. Double-height characters 
possible in former mode.
• All critical timing derived from 2MHz crys
tal, including TV sync frequencies.
• Nine crystal-locked communication rates: 
75,1 10,150,300,600, 1200, 2400, 
4800, or 9600 baud.
• Full duplex or half duplex operation.
• Display roll-up and roll-down facility.
• Inbuilt audio alarm driver.
• Both video and modulated RF outputs.
• No critical setting-up.
• Low power consumption—approximately 
5 watts.
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ask if I thought we and our readers would 
be interested in a new low-cost video 
display module he had just developed, 
and was preparing to sell as a kit via his 
company E & M Electronics Pty Ltd.

We didn't talk for long before I 
realised that Ed's video module kit 
sounded as if it would make an excellent 
basis for our project terminal. And this 
was confirmed a couple of days later, 
when I visited Ed at his premises in Mar- 
rickville. His module proved to be a very 
impressive design, based on modern 
CMOS and low-power Schottky TTL 
integrated circuits, and with many 
worthwhile features.

For example the refresh memory has 
a capacity of 1,024 characters, many 
times that of earlier low-cost designs. 
Not only this, but Ed has given the 
module various display options, so that 
the memory may be displayed in a num
ber of ways. You can have 32 lines of 32 
single-height characters, for example, 
with 23 lines typically being visible on the 
screen at any one time. Or you can have 
the same number of lines and characters, 
but the characters displayed in double 
height mode—with about 11 visible at any 
one time. Or as a third option, you can 
have the memory displayed as 16 lines 
of 64 characters—with 15 lines visible at 
once.

Apart from this, one of the things 
which impressed me about the module 
was its lack of setting-up adjustments. 
Unlike many of the earlier designs, which 
had numerous preset adjustments to 
make (often using a CRO or a frequency 
counter), Ed's module has only two— 
both of which can be adjusted without 
instruments and when the module is 
finally operating.

Virtually all of the critical timing is 
derived from a single quartz crystal, 
including all of the video sync signals and 
the clock signals used to set the baud 
rates for communicating with the main 
computer system. This makes for very 
easy setting up, and for reliable operation 
as well.

The other features which Ed has 
provided on the module include both 
video and modulated RF outputs, 
optional roll-up and roll-down facilities 
for the display, a driver for a low-voltage 
sound generator (pulsed in response to 
the ASCII "bell" character code), and a 
range of nine standard communication 
rates from 75 to 9,600 baud, together with 
facilities for varying the serial data format 
as required.

In addition there is a switchable facility 
for half-duplex operation in place of the 
usual full-duplex mode, so that the 
display may be used to echo directly the 
characters from its associated input 
keyboard. This allows the terminal to be 
used away from computer systems as a 
"TV typewriter", for displaying text on TV 
receivers and video monitors.

Fig. 1: Block diagram for the EME-1 video
display module, heart of our terminal.
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VIDEO TERMINAL

In short, Ed Monsour has produced a 
very flexible and practical video display 
module, one which is very suitable for 
use as the heart of a video terminal for 
microcomputer systems. All that is 
needed to produce a complete terminal 
is a keyboard with an encoder circuit, a 
simple interfacing circuit using opto
couplers to allow operation with any sys
tem having a standard 20mA serial 
input-output ports, and a power supply.

Thanks to the co-operation of Ed Mon
sour, we are able to present here the 
details of a complete terminal along 
these lines. We believe that this terminal 
will prove very suitable for use with any 
of the microcomputer systems currently 
available, and is likely to be compatible 
with many future systems.

And the good news is that you should 
be able to build the terminal for far less 
than any commercial video terminal. E & 
M Electronics are selling the EME-1 video 
display module kit for the very reason
able price of $199.00, including sales tax. 
So that you should be able to build the 
complete terminal for under $300, using 
one of the low-cost keyboards currently 
being advertised.

Incidentally for those who do not wish 
to assemble the module themselves, or 
are unable to do so, it is also available 
in completely assembled and tested 
form (at a higher price of course).

Both kits and assembled modules are 
available from E & M Electronics Pty Ltd, 
136 Marrickville Road, Marrickville, NSW 
2204.

For the remainder of the present art
icle, we will describe the EME-1 video 
display module and the recommended 
way of assembling if from the kit 
supplied by E & M Electronics. Then next 
month we will describe a matching 
keyboard encoder, interfacing and 
power supply module we have 
developed to go with the video module, 
to turn it into a complete video ter
minal.

The full circuit diagram of the EME-1 
module is supplied with the kit, but is too 
large to be reproduced properly here. 
However Fig.1 shows a fairly detailed 
block diagram, which should give you a 
good idea of the way it works.

From an operational point of view, the 
heart of the module is the refresh 
memory. This consists of a 6144-bit RAM, 
organised as 1024 6-bit words. The RAM 
uses low-cost static MOS chips, type 
2102.

The remainder of the circuitry of the 
module is effectively divided into two 
distinct sections, one on each side of the 
RAM. On the "write" side of the RAM 
are the input circuits, which receive 
characters from the main computer sys
tem and perform the appropriate 
functions—writing the characters into the 
memory in the case of "printing” 
characters, or performing various 

housekeeping tasks in the case of non
printing or control characters.

On the "read" side of the RAM is the 
other section of the module circuitry. 
This section takes the characters stored 
in the RAM, and performs all of the tasks 
necessary to display them continuously 
on a normal video raster.

Let us look at the "read" section cir
cuits first, as these involve concepts 
which may be a little less familiar. It is 
also these circuits which operate con
tinuously, whereas the "write" section 
circuits only operate sporadically in 
response to characters arriving from the 
main computer system.

In essence, the job of the read circuits 
is to produce a continuous video signal, 
which when fed to a standard TV receiver 
or monitor will produce a steady display 
of the ASCII-encoded RAM memory 
contents in normal alphanumeric form.

The key circuit section involved in this 
task is the character generator. This is 
actually a high speed 2560-bit static 
ROM, organised as 64 groups of eight 
5-bit words. Each group of eight 5-bit5 COLUMNS

words corresponds to one of the 64 
alphanumeric characters represented in 
the 6-bit subset of ASCII code.

The eight 5-bit words corresponding 
to each character contain the information 
necessary to construct the character con
cerned in an 8 x 5 dot matrix pattern, as 
shown in the diagram on the left in Fig. 
2. Each of the eight 5-bit words corres
ponds to one of the horizontal rows of 
the matrix, while the five bit positions in 
each word correspond to the five vertical 
columns of the matrix.

Actually the first 5-bit word of each 
character group is left blank (all bits 
zero), to provide vertical spacing be
tween lines of characters in the final 
display. Only the remaining seven 5-bit 
words are used to construct the charac
ters, so the characters are in fact formed 
from a 7 x 5 dot matrix.

The character generator ROM is 
organised so that 6-bit ASCII data words 
fed to it act as "character addresses", 
defining one particular group of eight 
5-bit words. Then any of the eight 5-bit 
words containing the rows of dots 
required to make up the character may 
be arranged to appear at the ROM out
puts, as required, by specifying a 3-bit 
"row address". Thus if the row address 
is 000, the blank spacing word is read out, 
while if the row address is 111 the word 
corresponding to the lowest row of the 
character will be read out.

A display with a line of characters like 
that shown on the right in Fig. 2 is 
produced by presenting the appropriate 

sequence of 6-bit ASCII code words 
repetitively to the character generator, 
for eight successive TV scanning lines. 
For the duration of each scanning line the 
character generator row address is kept 
static, but the address is incremented 
between lines.

As a result the character generator 
produces for each successive scanning 
line a sequence of the 5-bit words cor
responding to the appropriate horizontal 
row of the line of characters. First a 
sequence of blanks is produced, then 
during the next line a sequence of the 
uppermost active rows for the line of 
characters. The third scanning line 
produces the sequence of "second 
active row" words, and so on down to 
the eighth scanning line which produces 
a sequence of words which correspond 
to the bottom row of the line of 
characters.

The sequence of 5-bit words produced 
during each line is turned into a serial 
video signal by the dot register, shown 
in Fig. 1 immediately to the right of the 
character generator. The dot register is 

basically a shift register, used here as a 
parallel-to-serial converter. The 5-bit row 
data words produced by the character 
generator are parallel loaded into the 
register, and then shifted out in serial 
fashion by feeding high speed clock 
pulses to the register.

The clock signals fed to the dot register 
are produced by the "dot clock oscilla
tor". In the EME-1 the frequency of this 
oscillator is adjustable by means of a vari
able resistor (RV1), and this allows the 
width of the displayed lines of characters 
to be adjusted.

The serial output of the dot register is 
raw video information, and lacks the 
usual sync pulses. It is therefore fed to 
a mixer, where a composite vertical and 
horizontal sync signal is mixed with it to 
produce a normal composite video sig
nal suitable for being fed to a standard 
TV monitor. The composite video signal 
is also applied to a VH F modulator circuit 
to produce modulated RF, suitable for 
feeding to the aerial terminals of a stan
dard TV receiver.

The RF output frequency of the 
modulator may be adjusted by means of 
a trimmer capacitor, over a range which 
covers a number of the high-band Aus
tralian VHF TV channels. This allows the 
signal from the module to be placed on 
a blank channel, to prevent interference 
from local TV stations.

Note that the dot clock oscillator fre
quency adjustment and the VHF modula
tor frequency adjustment are the only 
two setting-up adjustments required on
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the module, and neither requires 
instruments.

The horizontal and vertical sync fre
quencies produced by the module are 
derived via a 2MHz quartz crystal oscilla
tor, via the sync divider circuits. As a 
result both sync signals are locked to 
within 0.2% of the standard TV frequen
cies of 15,625Hz and 50Hz.

In order that the character generator 
and its following circuits may produce 
the desired video display of characters, 
according to the description just given, 
the character codes stored in the RAM 
must be presented to the character 
generator in the appropriate sequences. 
This task is performed by the circuits 
represented in Fig. 1 by the block 
labelled "read address counters".

There are basically three counters in 
this section, one being a 6-bit counter 
which keeps track of the characters 
within the horizontal display lines. This 
is associated with a 5-bit counter which 
keeps track of the display lines them
selves. Finally there is a 3-bit counter 
which provides the row address informa
tion for the character generator.

The outputs of the character and line 
address counters are fed to the address 
bus lines of the RAM via a set of gates. 
Normally these gates are enabled, so that 
the read address counters are able to 
cycle the RAM addresses over and over 
through the correct sequences for 
generating a continuous video display of 
the characters stored in the RAM.

There are actually two line address 
counters in the read address counter cir
cuits, one an up-down counter and the 
other a normal up counter. It is the latter 
whose outputs are fed to the RAM 
address bus, and which increments once 
for each displayed line of characters. But 
at the start of each TV field, this counter 
is preset to a particular line address by 
parallel loading it from the up-down 
counter. Thus the count of the up-down 
counter determines on which line of the 
characters stored in the RAM the display 
begins.

By changing the count of the up-down 
counter, the display may thus be ar
ranged to start on any desired line. This 
is the function of the roll control circuits, 
and the "roll up" and "roll down" push
buttons. One button increments the 
counter, the other decrements it.

Hopefully you can see from the fore

* NOTCH TO CLEAR COPPER TRACK

(ABOVE BOARD) 
FIG 4 VHF MODULATOR

LINKS ON THE EME-1 VIDEO DISPLAY MODULE
A. DISPLAY FORMAT

Link
LK1
LK3
LK5
LK7
LK1O

ADDRESS 
SWITCH
LINKS:

B. CHARACTER SIZE 
Link
LK4
LK8

32 x 32 format 
Join C-A 
Join C-A 
Join C-A

Leave open 
Join C-A

C17<~>

o o

(32 » 32)

Single height chars 
Open 

Join C-A

(Note: double height characters available only in 32 x 32 format)
C. CHARACTER SPACING

To have display characters closely spaced, leave LK2 open.
To increase horizontal spacing between characters, close LK2.

D. LINE FEED OPTIONS
For instantaneous rack-up action on LF character (normal operation) join C-A of LK6 
and leave LK9 open. Alternatively, display may be made to roll-up on LF by leaving 
LK6 open and closing LK9.

E. COMMUNICATION RATE

F. DATA FORMAT
The links of LK1 4 set the usual serial data format:
A: No parity bit (NPB). Close to enable parity.
B: Number of stop bits (NSB). Close for 1, open for 1.5 or 2.
C,D: Number of data bits (NDB1 & 2). Both closed for 5 bits,

C only closed for 6 bits, D only closed for 7 bits, both open for 8 bits.
E: Parity odd/even (POE). Close for odd, open for even parity.
(Note: For normal teleprinter format used in most 110-baud interfaces, close links A 
and D only.)

G. FULL/HALF DUPLEX OPTION
LK15 controls this option, leave open for full duplex as required for interfacing with 
most computer systems employing automatic echoing of characters from keyboard. Close 
for half duplex, as required for systems not providing auto-echo, or for using the terminal 
as a "TV typewriter".

Speed LK13 LK1 1 LK12
75 baud Join L-A Open Open
110 baud Join L-A Close Close
150 baud Join L-B Open Open
300 baud Join L-C Open Open
600 baud Join L-D Open Open
1200 baud Join L-E Open Open
2400 baud Join L-F Open Open
4800 baud Join L-G Open Open
9600 baud Join L-H Open Open

going that the RAM is normally under the 
control of the read circuits, and being 
used to produce the video display. The 
only time this state of affairs is inter
rupted is when a new character arrives

(BELOW BOARD)

DIMENSIONS IN MILLIMETRES

SHIELDS

16 x 64 format 
Join C-B 
Join C-B 
Join C-B 

Close
Join C-B

C17<

(16 x 64)

Double height chars 
Close

Join C-B

from the computer system, causing the 
"write" circuits to spring into action.

As shown in Fig. 1, a UART is used to 
receive the asynchronous serial 
characters arriving from the main com
puter system, and convert them into 
parallel form. The transmitter section of 
the UART is made available for use by 
a keyboard encoder, to transmit 
asynchronously back to the system.

The UART receiver and transmitter 
clock signals are provided by a divider 
connected to the 2MHz crystal oscillator. 
The divider provides nine alternative out
put frequencies, corresponding to the 
standard asynchronous communication 
rates of 75,110,150, 300, 600,1200, 2400, 
4800 and 9600 baud.

The data format used by the UART 
may be set in the usual way, by means
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of links. A link may also be used to feed 
the output from the UART transmitter 
back to the receiver input, to provide 
half-duplex operation. Normally with this 
link open, the keyboard and UART trans
mitter operate quite independently of 
the UART receiver and the rest of the 
display module, giving full duplex opera
tion.

The 7-bit ASCII data produced at the 
UART receiver outputs is fed to the RAM 
data-inputs via a code converter circuit, 
whose function is to convert codes for 
the lower-case alphabetic characters into 
their equivalent upper-case character 
codes.

As well as being presented to the RAM 
via the code converter, the output data 
from the UART receiver is also fed to cir
cuitry which detects and decodes the 
various non-printing control characters. 
The control characters which are 
detected and decoded are “bell", "line 
feed" (LF), "carriage return" (CR) and 
“form feed" (FF). The circuits also detect 
the "null" or "delete" character.

The decoded "bell" character is fed to 
an audio alarm driver circuit which is 
capable of pulsing one ol the audio 
sound generators such as a Sonalert or 
Audiolarm. The remaining control 
characters and the delete character are 
fed to the write control circuits, where 
they are used to control various functions 
in response to the "output data avail
able'' (ODA) strobe signal from the 
UART.

For example if none of the control 
characters is decoded, nor a delete 
character, this is taken to imply that the 
received character must be a printing 
character. Accordingly the write control 
circuits increment the write address 
counter, and generate a control signal 
which disables the read address gates 
from the RAM address bus, and simul
taneously enables the write address 
gates. This sets the RAM address bus to 
the next available RAM location, as 
specified by the write address counter. 
The write control circuits then send a 
WRITE (L) pulse to the RAM, causing the 
character to be written into that loca
tion.

If any of the control characters or the 
delete character is detected and 
decoded, the write control circuits inhibit 
this writing cycle. In the case of the 
delete and bell characters, nothing else 
is done. However, in the case of LF, CR 
and FF, the appropriate functions are 
performed instead. For an LF, the write 
line address counter is incremented to 
give a line feed; for a CR, the write 
character address counter is reset, to give 
the equivalent of a teleprinter carriage 
return; and for an FF both the write line 
address and write character address 
counters are reset, to cause the next 
printing character to be stored in the first

Fig. 3: Use the diagram at left as a guide 
to wire up the EME-1 display module. 
The parts are identified on the facing 
page.
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RAM location-producing the equivalent 
of a form feed.

All of the circuitry of the EME-1 video 
display module is provided on a single 
PC board which measures 267 x 132mm 
(10.5 x 5.2 inches). The board is double
sided (etched conductors on both sides), 
and has plated-through holes. There are 
a total of 61 integrated circuits on the 
board, 14 of which are TTL (mostly low- 
power Schottky), one a 555 timer for the 
audio driver, and the remaining 46 are 
MOS devices.

The main reason for the relatively large 
number of devices is that designer Ed 
Monsour has used widely available and 
low cost SSI-MSI devices in preference 
to more costly and harder-to-obtain LSI 
types.

As the PCB pattern has many closely- 
spaced conductors, I suggest that you 
use a low-power soldering iron with a 
fine bit. I myself use a Mico 6V/10W 
"Mini" iron, with a bit having a tip 
diameter of about 1.2mm. This makes it 
somewhat easier to solder IC pins and 
components pigtails to the PCB pads 
without adding unintentional solder 
bridges.

I would also suggest that you use fine- 
gauge resin-cored solder, rather than the 
normal type, again to assist in avoiding 
bridges. For this type of work I myself use 
0.7mm solder, which seems to be 
stocked by at least some suppliers.

To assist in wiring up the module from 
the E & M Electronics kit, we have 
prepared an overlay wiring diagram (Fig. 
3). This shows all of the ICs and other 
components, listed numerically. The 
parts list gives the IC type numbers and 
component values, to enable each part 
to be identified. The wiring diagram also 
shows the various input and output 
points on the PCB, and the programming

PHILIPS MONITOR 
ASSEMBLIES AVAILABLE

This is the video monitor assembly 
from a Philips model C3 30-cm mono
chrome TV receiver. Although it does 
not include a sync separator, it will 
interface to our video data terminal 
quite easily. Cost of the assembly is 
$125, and stocks are available from 
Cema (Distributors) Pty Ltd, who have 
offices in Sydney and Melbourne.

PARTS LIST FOR VIDEO DISPLAY BOARD
INTEGRATED CIRCUITS
IC1 4011 IC2 4024
IC3 4013 IC4,5 40163
IC6 4023 IC7 74LS00
IC8 DM8097 IC9-11 74LS161
IC12,13 74LS74 IC14 7400
IC15 74LS00 IC16 4001
IC17 4029 IC18 40163
IC19 4023 IC20 4029
IC21 40163 IC22 4029
IC23 40097 IC24 40163
IC25 2513-

CM2140 IC26,27 74LS195
IC28 74LS08 IC29 4013
IC30 4011 IC31 4071
IC32,33 4013 IC34 4023
IC35 4001 IC36 4081
IC37 4024 IC38 40097
IC39 4024 IC40 40097
IC41-46 2102 IC47 4024
IC48 4023 IC49,50 4081
IC51 74C30 IC52,53 4028
IC54 4011 IC55 4071
IC56 4011 IC57 74LS04
IC58 74LS08 IC59 S1883
/C60 40163 IC61 NE555
TRANSISTORS
T1 2N706 T2 2N3643

DIODES
D1-D4 1N914
RESISTORS
R1 1M R2 2.2k
R3 10 ohms R4 10k
R5 2.2k R6-10 10k
R11 2.2k R12,13 10k
R14-19 2.2k R20-22 10k

links. These are wired according to the 
information in the table.

In assembling the module, I suggest 
that you wire it up in the following 
sequence. First, fit the wire links, making 
sure that if bare tinned copper wire is 
used, the links are mounted proud of the 
PCB so that they don't short the etched 
pattern.

Note that there are three "test links" 
(TL1, 2 and 3) which must be fitted, as 
well as those described in the table.

Then fit all of the resistors, proceeding 
in numericarorder according to the parts 
list and checking them off as you go.

Then fit the capacitors, following the 
same methodical routine. Don't forget to 
observe polarity with the two tantalum 
electrolytics, C24 and C28.

Now fit the four diodes D1-D4, making 
sure that each is orientated correctly. 
Also fit transistors T1 and T2, also making 
sure that they are correctly orientated. 
And fit inductor L1, mounting it slightly 
proud of the PCB.

Note that if you are sure that you will 
never be using the modulated RF output 
of the module, the VHF modulator com
ponents may be omitted. This includes 
R35-38 inclusive, C31 and C32, CV1, L1 
and T1.

If you will be using the modulator,

ately.

R23 33k R24 10k
R25 
R27
R30 
R32
R34 
R36,37 
R39
R41 
R43
RV1

1M R26 100k
10k R28,29 22k
2.7k R31 10k
470 R33 220
470 R35 2.7k
1k R38 3.9k
47ohms R40 75 ohms
2.2k R42 1k
3.9k R44,45 22k
2.2k miniature variable

CAPACITORS
C1-18 .01uF ceramic
C19 100pF ceramic
C20 ,01uF ceramic
C21 ,047uF
C22,23 .01uF ceramic
C24 6.8uF tantalum
C25,26 220pF ceramic 
C27 680pF ceramic
C28 6.8uF tantalum
C29-31 ,01uF ceramic 
C32,33 10pF ceramic
CV1 3.5-13pF variable
MISCELLANEOUS
1 PC board, code EME-1 (See

note below)
1 Inductor, L1
1 2MHz crystal
NOTE: All of the above components 
are sold as a complete kit for the 
EME-1 video display module by E & M 
Electronics Pty Ltd, 136 Marrickville 
Rd, Marrickville, NSW 2204. The 
proprietary PCB is not sold separ-

however, now would be the best time to 
fit the tin plate shields for it above and 
below the PCB. Details of the shields are 
given in the small diagram of Fig. 4.

Then fit the TTL integrated circuits, 
comprising ICs 7, 8, 9-15, 26-28, 57 and 
58. Also the 555 device, IC61.

At this point you should pause to make 
sure that you are prepared for the MOS 
devices. Make sure that the soldering 
iron is earthed, and that the earth of the 
PCB is connected reliably to the barrel 
and bit of the iron via a cliplead. It is also 
a good idea to earth yourself, if there is 
any risk of you acquiring a static charge 
due to the action of plastic or rubber 
shoes on nylon carpet, etc.

Now fit the remaining MOS integrated 
circuits, working methodically from the 
parts list as before. When soldering in 
each one, it is a good idea to solder the 
supply pins first (usually pins 7 and 14); 
this makes sure the remaining pins are 
protected by the internal clamping 
diodes.

This completes the assembly of the 
video display module, and you should 
now be ready to add to it the remaining 
circuitry required to produce a complete 
video terminal. This will be described 
next month, in the second of these 
articles. ®
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Follow the CB action at home with our

Powermate for transceivers
By the time you read this Citizens' Band radio could well be legal in 
Australia, in which case CB activity will increase markedly. You can 
follow the action at home by powering your transceiver from our CB 
Powermate.

by LEO SIMPSON
While most CB activity is likely to be 

mainly from cars, many operators will 
want to carry on the conversation while 
at home. The easy way to do this is to 
remove the transceiver from the car and 
operate it from a suitable mains power 
supply.

just about any 12V DC power source 
with a current rating of about 1.5 amps 
or more could probably be pressed into 
service. But few transceivers will give the 
best performance when operated in this 
way, because the power output ratings 
of transceivers are quoted for a DC input 
voltage of 13.6 or 13.8V.

There is a dual reason for this. First, it 
enables the manufacturer to quote 
higher ratings than would be possible for 
a 12V input. Second, which the manufac
turers would no doubt hasten to point 
out, the normal voltage available from a 
car's electrical system, with the motor 
running, hovers just below the 14V 
mark.

The above remarks equally apply to 
radios and stereo tape players designed 
for use in cars. This situation has existed 
for at least fifteen years.

It follows then, that the way to obtain 
the best performance from a CB trans
ceiver is to operate at 13.6V DC. The CB 
Powermate puts out 13.6V at up to 1.5 
amps, which should be adequate for 
most models.

Powermate can also be used to power 
other 12V appliances such as tape 
players, provided their current drain is 1.5 
amps or less.

The circuit is simple and uses readily 
available- parts. Cost should be around 
$16 to $18.

Refer now to the circuit diagram. The 
power transformer has a centre-tapped 
30V secondary winding which is coupled 
to a full-wave rectifier and 4700uF filter 
capacitor to develop about 21 to 23 volts 
DC at no load. The output of the 4700uF 
is coupled to a simple series regulator 
consisting of a Darlington transistor pair 
and a 15V zener diode reference.

The Darlington pair merely acts like an 
emitter-follower. The reference voltage 
at the base of T1 determines the voltage 
at the emitter of T2. Because each transis
tor has a base-emitter voltage drop of 
approximately 0.7V, the resulting output 

voltage at emitter of T2 is 15—1.4 = 
13.6V.

Low hum output is a feature of the cir
cuit. This is because any ripple voltage 
(hum) applied to the input of the regula
tor is considerably attenuated by the vol
tage divider consisting of the 560 ohm 
resistor and the dynamic impedance of 
the zener reference (typically about 10 
ohms).

Regulation of the circuit is about 5%. 
Put another way, the change in voltage 
from no load to full load at 1.5 amps is 
typically 14.2V to 13.6V. Ripple ranges 
from less than 10mV peak-to-peak at no 
load to about 40mV peak-to-peak at full 
load.

Powermate is easy to build and layout 
is not critical, although internal wiring 
should be kept reasonably short and 
compact to avoid instability.

Instability in a simple circuit like this? 
Yes, it is entirely possible in a series 
regulator circuit. It can happen because

Powermate will run most CB transceivers with a maximum output rating of 5W.

CB Powermate puts out 13.6VDC at 1.5A

of long leads to the collector of T2. These 
can act as an inductance and the circuit 
oscillates at several Megahertz.

Fortunately, the remedy is usually sim
ple. A 0.1 uF capacitor can be connected 
across the output terminals or from 
collector of T2 to the chassis.

We built our Powermate into a com
pact box measuring 134 x 76 x 150mm (W 
x H x D) available from Dick Smith Elec
tronics. The cases have a sturdy steel lid 
and a flimsy aluminium base but they are 
adequate for the job. Rubber feet are fit
ted to the case.

The transformer was also supplied by 
Dick Smith, type DSE 6672. This is 
equivalent to the A&R 6672. The Fer
guson PF 3559 or PL30/40VA would also 
be suitable. We accommodated the few 
circuit components on a 12-lug length of
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miniature tagboard, but a large tagstrip 
would have done just as well.

Make sure that the zener diode and 
transistors are correctly wired otherwise 
damage is certain to result.

Follow this procedure for wiring the 
three-core mains cord: Pass the cord 
through a grommet in the rear of the case 
and anchor it with a cord clamp. The 
active and neutral wires are terminated 
in an insulated terminal block. The earth 
wire is soldered to a lug which is bolted 
or riveted to the chassis. Leave a loop of 
slack in the earth wire so that if the mains 
cord is pulled out, the earth wire will be 
the last to break.

The 2N3055 transistor T2 is mounted 
in the following way: Drill the mounting 
holes if not already provided. Make sure 
tha the contact area is free of burrs and 
swarf. Smear the contact surface and the 
underside of the transistor with silicone 
grease or heatsink compound. A mica

PARTS LIST
1 metal box, 134 x 76 x 150mm
1 transformer with 30V centre-tapped 

secondary, A&R 6672, DSE 6672, 
Ferguson PF 3559 or PL30/40VA

1 2N3055 silicon NPN power transis
tor

1 BD137, TT801, MU9610silicon NPN 
transistor

1 BZX79/C15 or similar 15V 400mW 
zener diode

2 EM401, 1N4001 silicon rectifier 
diodes

1 4700uF/35VW electrolytic capacitor
1 560 ohm YiW resistor
1 12-lug tagboard
1 2-way insulated terminal block
2 solder lugs
1 grommet
2 4mm banana socket/binding posts, 

one black, one red
Mains cord and three-pin plug, 
screws, nuts, hookup wire, solder, 
common sense.

washer and insulating bushes must be 
used to isolate the transistor from the 
chassis. Attach a solder lug to one of the 
mounting screws to terminate the collec
tor lead.

When assembly is complete, check the 
circuit for errors. Use the wiring and cir
cuit diagrams for comparison with your 
work. Now switch on and check the vol
tage output. It should be close to 14V.

The Powermate is not proof against 
damage from severe overload or short- 
circuit. When making connections to the 
output terminals, make sure the unit is 
not energised. We have not included 
fuse protection since CB transceivers 
usually have at least one fuse in their sup
ply leads.

Optional extra features on the unit
could be an on/off switch and a pilot
light. We think most constructors will do
without these though, as they are usually
provided on the CB transceiver itself. ®

This photo and diagram below show the easy assembly of Powermate.
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Learn about electronic music:

Build an elementary 
"electronic organ"
Here is another simple novelty project which should 
appeal to beginners in the electronics field. Marketers of 
the kit on which it is based call it an "electronic organ", 
but this flatters it too highly. Nevertheless, it does serve 
to demonstrate the basic principles by which electronics 
can generate musical notes.

by WALTER NEVILLE

The basis of most electronic musical 
intruments is a circuit configuration 
known as an audio oscillator. As the term 
implies, such a circuit oscillates at an 
audio (audible) frequency and, if we feed 
the signal into an amplifier/speaker sys
tem we will hear a note similar to that 
produced by, say, a string vibrating at 
that same frequency.

In its most elementary form, such an 
oscillator is a relatively simple device. As 
a result, it is not hard to design a very 
simple electronic musical instrument.

Of course there has to be a catch. Such 
a simple oscillator has many limitations, 
the most serious one being lack of 
stability, or a tendency to change its 
frequency of oscillation according to the 
temperature, the state of the battery driv
ing it, the aging of components, and 
many other factors.

At the other end of the scale, more 
elaborate oscillators can be made 
extremely stable—far more stable, than 
any conventional musical instrument can 
ever be. In fact, this is one of the major 
advantages of the best electronic musical 
instruments.

When we come to design a musical 
instrument based on the audio oscillator 
we can, once again, consider either a 
very simple concept—with a lot of 
limitations—or a very complex one but 
which will be very versatile.

Even the most elementary musical 
instrument should have at least eight 
notes, spanning one octave. If we want 
to add semitones (sharps and flats) then 
we need 12 notes in the octave. So what 
do we do; provide eight (or 12) separate 
oscillators, each adjusted to produce one 
note?

Or do we provide one oscillator with 
provision to change its frequency 
according to the note selected? The 
advantage of this latter arrangement is 

The finished 
“organ". The pot, 
R12, is in the top left 
corner with the out- , 
put transformer to 
the right of it. The 
seven push buttons 
are on the lower 
edge.
obvious; one oscillator does the work of 
eight (or 12). But there is a disadvantage 
too; with this simple arrangement we can 
play only one note at a time, whereas the 
previous arrangement allows us to play 
any combination of notes we desire.

In spite of its limitations, the simple 
version—often referred to as a mono
phonic organ—is a popular one. They 
have been described in various 
magazines, including "Electronics Aus
tralia", and have even been marketed 
commercially. Provided one understands 
their limitations, they represent good 
value for the effort and money invol
ved.

The version we are about to describe 
is based on a Science Fair Kit (No. 
28-101), available from any of the Tandy 
stores for $5.95. It is probably the most 
painless way to acquire the necessary 
parts. At the same time, there is nothing 
special about any of the components; it 
should be possible to buy the equivalent 
from many electronics suppliers.

For those with some knowledge of cir
cuits a glance at this one will immediately 
suggest a simple resistance-capacitance 
coupled amplifier, with Tr2 driving Tr1 
and Tr1 driving a speaker. But what 
drives Tr2? From where does it get its sig
nal? A closer look at the circuit shows 
that the input to the base of Tr2 comes 
from the collector of Tr1, via a network

of switches, resistors, and a capacitor.
If we ignore the multiplicity of resistors 

for the moment, and the switches, we 
can assume that this network consists of 
a single resistor and capacitor. Regard
less of the actual components used, any 
network which connects the output of an 
amplifier back to its own input is called 
a feedback network—for fairly obvious 
reasons.

Feedback may be designated as either 
"positive" or "negative" (according to 
the phase) but this is really too complex 
a subject to discuss here. Suffice it to say 
that the feedback in this case is positive. 
An important effect of positive feedback 
in any amplifier is to make it less stable 
and, if sufficient feedback is provided, 
the amplifier will go into oscillation.

And this, as we explained at the begin
ning, is just what we require of an audio 
oscillator. Equally important is the fact 
that the frequency at which this arrange
ment oscillates is determined by, among 
other things, the values of resistance 
and/or capacitance in the feedback net
work.

Another interesting aspect of this cir
cuit is that, if it is redrawn according to 
popular convention, it suddenly looks 
very like another circuit configuration 
with which you may already be familiar; 
the so-called "multivibrator".

But whether you think of it in terms of 
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a multivibrator or simply as an amplifier 
with positive feedback, really doesn't 
matter; either definition can be justified 
in this case. The important thing is that 
the circuit functions as an audio oscilla
tor.

By now you probably can appreciate 
the reason for the various resistors and 
switches in the feedback network. The 
switches, which take the place of the 
keys on a musical keyboard, will bring 
into circuit individual resistors which 
have been selected to produce a par
ticular note. If all the resistors have just 
the right value each note will fit exactly 
into its correct place in the musical 
octave.

The circuit, as shown, has a number of 
limitations, even for a simple device. The 
first point that struck us is that it provides 
for only seven notes, rather than the eight 
normally regarded as a full octave.

Another is the use of a variable resistor 
(R12) for the SI position, and which also 
remains in circuit in series with each of 
the other resistors, R1 to R6, as it is 
selected. The manual in the kit explains 
that this can be used to move the whole 
scale up or down. While this is true, we 
questioned whether it would retain the 
proper frequency ratio between notes at 
all settings.

We also queried the values of R1 to 
R6 on the basis that the ratios seem 
unlikely to provide the normal ratios be
tween musical notes. And it is significant 
that the manual suggests that other value 
resistors may be substituted if desired.

We were also intrigued by the attempt 
in the manual to explain the relationship 
between resistor-capacitor combina
tions and frequency, in terms of the 
resistance-capacitance time constant. 
Even putting aside an obvious error in 
mathematics, the explanation can only 
be described as "quaint" and not to be 
taken too seriously.

All these suspicions were confirmed 
when we built the unit. In addition, it 
produces one of the most raucous 
sounds we have ever heard; so much so 
that the accuracy of the frequency, or 
"pitch" in the musical sense, becomes 
quite hard to determine. "Squawk" is the 
word that best describes the sound and 
one staff member suggested that the 
device should be called a "squawgon"!

All of which adds up to a device with 
seven keys which produce seven 
squawks progressing up the scale by ran
dom increments. Its ability to produce 
even a simple melody would be doubt
ful.

Fortunately, these limitations are not 
insurmountable and would provide a 
challenge for the experimenter. The 
reason for the raucous note is simply that 
the system has far too much feedback for 
the gain of the amplifier section so that 
all stages—and also the speaker we 
suspect—are being grossly overloaded. 

There are various ways in which the
gain can be controlled but an easy one

to try was to connect a resistor in series 
with one connection to the 4.75uF coup
ling capacitor, C1. We tried various 
values up to about 22k and these did 
make the note somewhat less raucous.

It also had a second beneficial effect; 
it reduced battery drain significantly. In 
its original form the standing current, 
before a button was pressed, was about 
3.5mA and when a button was pressed 
rose to between 22.5 and 25mA, depend
ing on the individual note. With a 10k 
resistor in series with Cl the standing cur
rent drops to 1mA and the operating cur
rent to a maximum of 15mA.

In our prototype a much closer 
approach to a correct note sequence 
could be obtained by using the following

The circuit, as 
shown, looks very 
like an amplifier, 
except that there is 
a positive feedback 
path from the out
put to the input. By 
varying the resis
tance in the feed
back path the note 
can be varied.

resistors in order: The 22k is retained for 
the lowest note, followed by 15k, 12k, 
10k, 6.8k, 4.7k, and 3.9k. If the octave is 
to be completed, by fitting another but
ton, the next value would be 2.7k.

But even with the 7-note arrangement 
it should be possible to pick out a "white 
notes only" melody, by playing the 
lowest note in place of its missing coun
terpart, one octave higher.

As with all these kits, assembly should 
present no problem. A perforated plastic 
box in which the components are 
packaged becomes a simple chassis. The 
rows of perforations are coded with let
ters and numbers which permits any 
individual hole to be nominated. The 
instructions make frequent use of this 
system establish the position of com
ponents.

In addition, there are drawings show
ing how to mount particular com
ponents, a layout diagram, and a circuit. 
Even a beginner should have no 
problems. As with the previous kits, we 
elected to make the various soldered 
connections without trimming the com
ponent pigtails. This preserves the com
ponents for use in other projects if, as is 
most likely, this project will be used only 
as an exercise and ultimately stripped 
down.

If you want to exercise some initiative, 
you could contrive something that 
looked like a keyboard, with a contact 
under each key. You could add sharps 
and flats by including extra resistors in 
the sequence where the semitones (or 
black notes) fit in the octave. If you could 
pick up a handful of oddment 20k poten
tiometers, the notes could be made 
tuneable. The whole pitch of the octave 
could be changed by selecting another 
value of capacitor instead of the .01 uF in 
the feedback network. The loudness of 
the sound in the speaker could be 
reduced by wiring a low value resistor- 
less than 100 ohms-in series with one 
lead to the voice coil. None of these 
measures will result in a good "organ" 

•see text

but you'll be learning while you 
experiment!

As we mentioned earlier, the project 
need not involve the Science Fair kit. All 
the components should be readily avail
able from electronics stores, even though 
a little more effort may be involved in 
collecting them.

The only components worthy of 
special mention are the transistors and 
the speaker transformer. The original 
transistors are 2SB186s; general purpose 
PNP types. There are a number of substi
tutes available and these are shown on 
the circuit.

The output transformer appears to be 
a standard push-pull type with primary 
impedance of about 500 ohms and a 
secondary of 8 ohms. There are several 
versions available locally.

There is nothing critical about the 
speaker and almost any 8 ohm unit 
should suit. The original was a nominal 
50mm diameter type but any size would 
do.

And that is about all there is to it. We 
don't suggest that this device, or any tune 
that is played on it, will make musical his
tory, but building it can be a lot of fun 
and you will have learned something. 
And when you tire of it, the bits will 
always come in handy for another 
project. j
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Add a P-P feature to 
voltage reference
Necessity is the mother of invention, according to the popular adage, 
and the development of the feature to be described certainly falls into 
this category. It tells how a very simple modification can significantly 
increase the value of an already useful device.

by PHILIP WATSON

The story started when the author had 
a need to calibrate the vertical amplifier 
sensitivity of a CRO; posing the question 
as to how best to obtain an accurate AC 
voltage for a reference.

An obvious approach was to take a 
known AC voltage and use it in conjunc
tion with a suitable voltage divider, 
designed to deliver the wanted voltage. 
While better than nothing, this leaves 
something to be desired in terms of 
accuracy.

First, it depends on the accuracy of the 
mains voltage, and there are many fac
tors which can upset this. Second, it 
depends on the accuracy of the transfor
mer and this is also subject to many varia
bles. In particular, many transformers are 
designed to deliver their nominal voltage 
at their rated load and may deliver a lot 
more than this unloaded. And, third, 
there is the accuracy of the resistors mak
ing up the divider network.

All of which adds up to a rather inde
terminate reference at best. The desire 
for something better turned my mind to 
the DC Voltage Reference described in 
our June 1976 issue, which could provide 
an accuracy of 0.1 %. Was there some way 
in which it could be used as an AC

7/MS/-VOLTAGE REFERENCE

reference?
Without bothering to refer to the 

original article, I asked the author, Ian 
Pogson, whether there was some way of 
using it to provide a clipped AC 
waveform having the same order of 
accuracy as the pegged DC.

Ian's reaction was that it probably was 
impractical, if only for the reason that 
Murphy's law was unlikely to allow 
anything as simple as that to work!

In spite of his cynicism, however, he

Right: The modified 
voltage reference J 
showing the added 
switch. We suggest 
it be marked "DC" 
and "P-P" (for peak 
to peak).

Below: The modi
fied circuit showing 
the switch in series 
with the filter 
capacitor. A spare 
lug on the terminal 
strip simplified the 
actual wiring 
changes. 

fished out the circuit and we studied it 
jointly. The idea of feeding AC to the 
device was ruled out almost as soon as 
it occurred, since it was obviously de
signed to operate at one polarity only. 
But what would happen if we fed it with 
DC pulses?

My first reaction was to suggest the 
output from a full-wave rectifier, but Ian 
countered this by suggesting a half-wave 
rectifier, pointing out that the period of 
non-conduction should provide a clearly 
defined base line while the zener action 
should clip the positive going pulses and, 
hopefully, produce something 
approaching a square wave whose 
amplitude was just as accurate as the DC 
reference.

At which point we both looked at the 
circuit and realised that all that was 
needed to achieve this was to remove 

the 1000uF filter capacitor. It seemed too 
good to be true but, if it worked, 
Murphy's law would certainly have taken 
a bashing this time!

Well, to cut the story short, we tried 
it—and it worked, delivering a waveform 
exactly as predicted. All we had to do 
was add a switch to the front panel, and 
make the appropriate connections.

The wiring changes were simple. We 
lifted the positive lead of the 1000uF 
capacitor from its existing tag and moved 
it to an adjacent blank tag. Then we 
wired the switch to bridge these two 
tags.

It must be realised that the signal is 
useful only for calibrating a CRO. It can
not be used, at least directly, to calibrate 
an AC meter, since the angular waveform 
is far removed from the sinewave on 
which AC meter calibrations are based.®
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Functional SpecificationsPerformance Specifications

■ M

ASCII ENCODED KEYBOARD KIT

DYNETICS PTY LTD

(soft sectored)
( 16 sectors hard sectored)

SEND S1 00 FOR COMPLETE CATALOGUE AND PRICE LIST 
OF MICROPROCESSOR KITS PERIPHALS ETC . STATING 
YOUR APPLICATION

300 rpm
2581 bpi (103 bp mm)

PR-40 PRINTER KIT
40 CHARACTER LINE. 75 LINE/MIN 

64 CHARACTER ASCII. PARALLEL DATA

425 PENNANT HILLS ROAD. 
PENNANT HILLS. NSW 2120.
BUS. 848 9055 A/H 654 1127

80 6 Kbytes
2304 bytes
128 bytes

109 4 Kbytes
3125 bytes

09 6 Kbytes
2560 bytes
256 bytes

125 kilobits/sec
100 ms

35

40 ms
463 ms
10 ms
75 ms

Rotational Speed

(inside track) 
Flux Density
Track Density
T racks

Index

Media Requirements
SA104
SA105

Capacity
Unformatted

Per Disk
3er TrackFormattec
3er Disk
Per Track
Per Sector
Sectors track

Transfer Rate
Latency (avg)
Access Time
Track to Track
Average
Settling Time

Head Load Time

AUSTRALIAN AGENTS

PROFESSIONAL MICROCOMPUTORS
FULLY ASSEMBLED OR KITS

CASSETTE TAPE DRIVES

CONTROLLED

Disk Drive

FOR: STOCK CONTROL.
RECORDS. TYPESETTING.

The SA400
minifloppy

Recording Density

Encoding Method

5162 fci (206 fcp mm)
48 tpi (1.89 tp mm)

Industry standard flexible diskette 
Oxide on 0 003 in (0 0008mm) Mylar 
5 25 in (133 4mm) square jacket

THE IMSAI 8080 COMPUTOR IS POWERFUL. ACCOMODATING UP TO

IMSAI
64K BYTES OF MOS WRITE PROTECT MEMORY. IT'S FAST WITH
500 nSEC TOTAL MEMORY ACCESS TIME AND 2uSEC MINIMUM 
INSTRUCTION TIME. COMPLETE SYSTEMS INCLUDING PROGRAM-
MING AVAILABLE FOR SMALL BUSINESS AT LOW COST-SUITABLE

INVOICING. QUOTATIONS, PATIENT

DIGITAL OR ANALOGUE HEADS
FIXED OR VARIABLE SPEEDS (1 -10 ips) 
READ/WRITE AND MOTION CONTROL 
ELECTRONICS AVAILABLE MOTION 

CONTROL. HEAD ENGAGE SOFTWARE

CT-1024 VIDEO DISPLAY UNIT KIT 
54 CHARACTER ASCII 16x32 LINE 

C/W POWER SUPPLY, SERIAL INTER
FACE KEYBOARD. COMPUTOR 

CONTROLLED CURSOR (chassis noi suopbedi

COMPUTOR 
COMPONENTS

MAGNETIC TAPE DRIVES 
7 & 9 track complete with 
vacuum cols, alpha numeric 
keyboard, uses standard 
computer tapes. $160.00

CARD PUNCHES - 80 
column card punches 
complete with keyboard. $50

CARD VERIFIERS — 80 
column card verifiers 
complete with keyboard. $40

NEW CARD PUNCHES AS 
above. $150.00

CARD PUNCH & PRINTER
Used as above $95.00

PRINTERS 132 column 
Drum, tractor feed, 300 1pm 

$200.00

DISC DRIVES, single disc, 
multiple fixed heads, 
complete with power 
supply $200.00

CARD READERS. 80 column 
card readers. $150.00

COMPLETE COMPUTOR 
SYSTEMS — price to be 
negotiated.

Many other items of 
equipment available.

FRASER PRODUCTS
425H PENNANT HILLS RD 

PENNANT HILLS 2120
848 9133 AH6541127
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Short-wave converter 
for the 27MHz band

. . . simple project for listening to amateurs and "CBers"

Here is a timely addition to our line of converters, designed to let you 
listen in to the increasing activity on the 27MHz band. It should be 
particularly handy if "CB" operation becomes legal, as now seems 
likely. The converter is simple, effective and suitable for use even with 
personal portable receivers.

by IAN POGSON

Beginning in April, 1973, the author 
described a series of simple converters 
covering various tuning ranges. Since 
then, interest has grown considerably in 
the 27MHz band. With more Novices 
being added to the ranks in the near 
future and the possibility of legislation 
being enacted to permit greater use of 
the 27MHz band, one can only guess at 
the amount of activity that these factors 
will generate. Even now, listening around 
on the band any night or at week-ends, 
there is quite a lot to be heard. With all 
this in mind, I was prompted to add a 

Franta/ view of the completed converter, with the aerial coil and tuning gang both 
visible behind the front panel. A simple, folded aluminium chassis is used.
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converter to the series to specifically 
tune the 27MHz band.

After some thought, it was decided 
that the original concept should be 
followed, using the original "universal" 
PC board. Also, many beginners (and 
others) would wish to feed such a con
verter into a personal portable or 
perhaps a larger transistor domestic type 
radio, as well as those readers who might 
want to feed the converter into a short 
wave receiver which did not tune up to 
27MHz. Each of these requirements has 
been considered and although the circuit 

as shown is designed to feed into a 
receiver tuning the broadcast band, 
details will be given later on showing 
how it can be fed into a short wave 
receiver at about 3.5MHz.

Perhaps at this early stage it should be 
pointed out that there are some limita
tions to feeding the converter into an 
ordinary broadcast receiver. It means, of 
course, that you are limited to the 
amount of selectivity available in the 
receiver, although generally this should 
be sufficient. Also, the normal receiver is 
designed to resolve AM transmissions 
and will not respond satisfactorily to 
other modes such as FM and SSB. For
tunately, most of the transmissions at 
present on the 27MHz band are on AM 
and so any restrictions here will be 
minimal.

The circuit is an adaptation of those 
which have been presented before. It 
may be seen that it is about as simple as 
it could be. The mixer is a junction FET, 
with a tuned circuit at signal frequency 
in the gate or input circuit. The drain or 
output of the FET includes another tuned 
circuit, this time at the first intermediate 
frequency, to feed into the broadcast 
receiver. There is a 4.7k resistor in the 
source of the FET, which may appear to 
be a rather high value, one which would 
bias the FET well back into the "knee' or 
non-linear part of the characteristic 
curve. This is so, in fact, and is a 
requirement for efficient mixing of the 
incoming signal with that from the local 
oscillator.

The local oscillator itself uses a bipolar 
transistor, and the circuit is an adaptation 
of that used for our Solid State Dip 
Oscillator and many other more recent 
projects. This oscillator can be made to 
operate satisfactorily over a very wide 
frequency range. The tuned circuit con
sists of a coil winding similar to that used 
for the signal frequencies, together with 
the other section of a 2-gang variable 
capacitor.

It may be seen that there is a 15pF 
capacitor connected in series with each 
section of the gang. These are added to 
restrict the tuning range provided by the



PARTS LIST
AERIAL 0.1 h

T 18pF

7OUTPUT

22k J :

won
-V/A------
RCS 253 

(SEE TEXT)

5 5 40pF
6 8pF

BZX79C6V2 A

UNDERNEATH BOARD

1
27MHz CONVERTER 3/CV/-

1

2
2

4
i 1

6

BF115.etc

2N5485.exe

9V 
' BATTERY

5.5 40pF

available size of gang. There is also a 
variable trimmer across each section of 
the gang. These, together with the slugs 
in each of the coils, provide for correct 
alignment and band coverage. Output 
from the oscillator is taken from the emit
ter via a 1pF capacitor to provide injec
tion into the gate of the FET mixer.

The components used in the converter 
are normally stocked items and no trou
ble should be experienced in obtaining 
a complete kit. The types of capacitors 
required are shown in the parts list.

For the mixer transistor, there are at 
least four different type numbers which 
we know to be suitable. These are 
2N5485, FE5485, MPF106 and BFW11, all 
having substantially the same charac
teristics. The oscillator transistor is a 
bipolar and such types as BF115, TT1002, 
SEI002, or similar should be satisfactory 
in this position.

The prototype printed circuit board 
was made by RCS Radio Pty Ltd, but 
there are quite a few manufacturers of 
printed circuit boards and suitable 
boards may be also available from other 
makers. As mentioned in previous arti
cles on converters, we have attempted 
to make this a multi-purpose board and 
during assembly, you will notice that 
there are many unused holes. To avoid 
any possible errors due to the extra 
holes, I suggest that extra care be taken 
during assembly.

> 24pF

II—
01

The output transformer is an RCS type 
253 broadcast aerial coil connected in 
reverse. Possibly other brands could be 
used, provided they can be made to fit 
the space on the printed board.

The dial assembly calls for special 
comment, particularly as the "Jabel” dial 
used on the prototype is no longer 
available in this form, having since been 
modified. The actual mounting centres 
have been retained but the height has 
been increased by about 12mm. This 
means that the front panel has to be 
increased in height. This has been taken 
care of in the dimensions given in the 
parts list, and the metalwork drawing has 
also been altered to suit.

A good place to start construction is 
to wind the aerial and oscillator coils. The 
aerial coil consists of a primary and a 
secondary, with the secondary wound 
first. The start of the winding is anchored 
by soldering it to the lug of the former, 
according to the drawing. The finish of 
the winding may be temporarily held in 
place with a small piece of adhesive tape. 
Leave this end free while the primary of 
two turns is wound over the bottom end 
of the secondary. The start is anchored 
by soldering it to the appropriate former 
lug and the finish may also be held in 
place by drawing it tightly and soldering 
it to its lug. The finish of the secondary 
is now soldered to its lug.

The oscillator coil is treated in much

Chassis-panel, 165mm long x 
127mm high x 127mm deep
Cabinet to suit
Dial assembly, label 6/36N
Flexible coupling, 'Ain x 'Ain, label 
Miniature toggle switch, SPDT 
Terminals, 1 red, 1 black
Large 3-tag strips (battery sup
ports)
Rubber feet
Grommet for coax cable
Spacers, 12'/2mm long, tapped 'Ain 
Whitworth
Printed board, 152mm x 76mm, 
73/3C
Aerial Coil, RCS type 253
Neosid coil formers, 7.6mm x 
35mm, with grade 900 slug 
can
Zener diode, BZX79C6V2 
Transistor, 2N5485 or similar 
Transistor, BF115 or similar 
9V battery, No. 2362 

and

RESISTORS (YiW)
100 ohms
680 ohms
3.3k
4.7k
15k
22k 

CAPACITORS

i 7
2

! 1
1

È 2
3
1

1pF NPO ceramic
6.8 pF NPO ceramic
10pF NPO ceramic
15pF NPO ceramic
18pF NPO ceramic
10-24pF Roblan 2-gang variable
5.5 -40pF Philips trimmers 
.01uF 200V greencaps 
0.1uF 100V greencap

' MISCELLANEOUS
; Hookup wire, coax cable, solder, 

scresw, nuts
Note: Resistor wattage ratings and 

5 capacitor voltage ratings are those 
used on the prototype. Components 
with higher ratings may generally be 
used providing they are physically 

i compatible. Components with lower 
ratings may also be used in some 

s cases, providing the ratings are not 
exceeded.

the same way, except that it only has one 
winding. Keep it in mind that the 
frequency stability of the oscillator 
largely depends on this coil. It should 
therefore be wound firmly and finished 
in a workmanlike manner. The start and 
finish must be soldered to the lugs as 
shown in the drawing, so that the con
nections suit the pattern on the printed 
circuit board. To ensure that the windings 
of both coils stay firmly intact, they 
should now be given a coat of cellulose 
lacquer or other suitable material.

Before the 2-gang variable capacitor
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27MHz short-wave converter for the time being. Lift the lead to "B" 
and immediately resolder it to "F". The 
floating lead is now soldered to the tap 
pin.

can be fitted to the board, leads must be 
soldered to the two bottom lugs of the 
fixed plates. About 50 mm of 20 gauge 
tinned copper wire should be used, with 
a loop wound firmly around each lug 
before soldering. This will prevent the 
soldered joint from coming adrift when 
the other end of the lead is soldered to 
the board. A trimmer must also be sol
dered to each section of the gang and 
as may be seen from the picture, we used 
the newer solid dielectric type. If you 
have the old "beehive" trimmers, then 
use them by all means.

Care should be taken when soldering 
the gang trimmers in place. Make sure 
that good soldered joints are made, 
without damaging the trimmers by burn
ing or overheating.

Possibly the most interesting part of 
the construction is assembly of the 
printed board. Although this is a straight
forward job, it is advisable to approach 
it in a systematic manner. A good place 
to start is with the resistors, followed by 
capacitors and other small items, includ
ing the transistors. Do not forget the link, 
which may be a piece of tinned copper 

This rear view shows the main disposition of components, including the flexible dial 
drive coupling. The oscillator coil is at left, nearest the front panel.
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wire or even a scrap of pigtail from a 
resistor. Note that the 10pF coupling 
capacitor across the output transformer, 
the 1pF injection capacitor, the .01 uF 
bypass capacitor across the 4.7k resistor 
and the zener diode are all mounted 
underneath the board.

In some earlier converters we used an 
aerial coil made by RCS Radio as the out
put coil. These coils were originally 
designed for use in valve receivers and 
they are no longer made. The aerial coils 
made for use with transistor receivers are 
quite satisfactory, but some of the coil 
connections are different. This problem 
may be solved in one of two ways. You 
may open up the coil if you feel compe
tent to do so, and change some of the 
terminations to fit in with the existing 
board. The alternative is to make a cross 
connection to the appropriate point on 
the copper.

I chose to change the terminations, 
and this is how it is done. Leave the con
nections to "G" and "P" unchanged. 
(These markings are moulded into the 
base adjacent to the pins, except the 
tap.) Lift the.lead to "F" and leave it free

As the board was made to accommo
date Neosid coil formers, and we are 
using a coil made by RCS Radio in this 
instance, some care is needed in fitting 
this transformer. The following pro
cedure is suggested.

Cut off the fifth or tap pin close to the 
moulding, or bend it over so that there 
is no chance of it becoming short cir
cuited when fitted. Now bend each of 
the remaining four pins over so that they 
lie over the corners of the can. Then the 
pins are bent in dog-leg fashion such that 
they will enter the four holes in the 
printed board. The can mounting lugs 
must also be bent inwards and in a similar 
manner so that they will pass through the 
respective holes in the board. This done, 
the can may be mounted—but care must 
be taken to ensure that it is orientated 
correctly, according to the code on the 
circuit and that moulded adjacent to the 
pins.

If you decide not to change the coil 
terminations, I suggest that you go about 
it this way. Do not cut off the tap pin but 
bend it over as previously suggested. Sol
der a short length of insulated hookup 
wire to the bent tap pin, making sure that 
no short circuit will be created later on. 
Mount the coil as described previously, 
but run the hookup wire through the 
centre slug adjusting hole in the board. 
Solder pins "G", "F" and "P" but do not 
solder "B" to the copper pads. Instead, 
run the lead of hookup wire to the pad 
adjacent to "B".

Fit the aerial and oscillator coils into 
their cans and bend the lugs over so that 
when the screws are used for mounting, 
they will contact the side of each hole. 
This is to ensure that the can is connected 
to the earthed copper. Each coil is fixed 
to the board with two 6BA screws. If 6BA 
screws are not readily available, the alter
native is to re-tap the holes to 1/»in Whit
worth.

The 2-gang capacitor is fixed to the 
board with four screws. An option is to 
add two extra PCB mounting spacers 
under the board, to two of the screws, 
one nearest the front panel and adjacent 
to the oscillator circuitry, with the other 
diagonally opposite. The other four 
spacers are fitted at each corner of the 
board.

This completes the assembly of the 
board, except for some leads which must 
be provided to go to external points. 
Leads of sufficient length are soldered to 
the earth point near the earth terminal on 
the back skirt of the chassis, the aerial 
point of the coil to the aerial terminal, the 
+ 9V point to the switch and a lead from 
the copper earth for the negative ter
minal of the battery. The coax cable is 
connected with the inner conductor to 
the output point and the braid is soldered 
to the earth copper nearby.'

The two terminals, rubber grommet,



27MHz converter

switch, dial assembly and battery may 
now be fixed to the chassis-panel. As we 
mentioned earlier, the dial we used is no 
longer made but if you have one, then 
it may be used, as the mounting holes 
remain the same. Alternatively, the new 
dial may be used as suggested, or you 
may make your own arrangements as you 
see fit, possibly by still making use of the 
dual ratio dial drive by Jackson Bros. This 
drive is available as a separate item from 
Messrs Watkin Wynne, 32 Falcon Street, 
Crows Nest, NSW 2065.

The complete dial assembly is 
supplied with a scale, having in addition 
to a 0-100 logging scale, four blank 
ranges, which may be calibrated accord
ing to actual needs. However, calibration 
of this may present problems to those 
readers who do not have any instruments 
for calibrating. To help with this problem, 
we are printing a full size scale so that 
you may cut it out and use it directly, or 
you may take the information and mark 
it on the scale provided on the dial 
assembly.

When mounting the dial assembly, we 
suggest that you make provision for the 
battery by adding a large 3-tag strip under 
each of the two top screws. The battery 
may then be strung across these strips as 
may be seen in the picture.

At this stage, a careful check should be 
made to ensure that no errors have been 
made on the board assembly and else
where. Satisfied that all is well, the board 
may now be screwed to the chassis, not 
forgetting the flexible coupling between 
the gang and the dial drive. A short spin
dle is required between the drive and the 
coupling and this may be obtained from 
an offcut of a potentiometer spindle.

All interconnecting leads are now ter
minated to the respective points. The 
negative battery connection may be tied

The component layout shows the PC board as viewed from the component side. 
Pay particular attention when inserting polarity conscious components.

to the earthed lug on the appropriate tag 
strip, whereas an insulated lug will be 
used for the positive connection at the 
other end. If you use heavy gauge tinned 
copper wire for these connections, it 
should be sufficient to hold the battery 
in place. However, if you wish, an extra 
bracket may be fitted according to your 
own ideas.

Having completed the mechanical 
work, the converter is ready to be put 
into operation. Quite a number of items 
must be considered here. We will 
assume that you have a suitable broad
cast receiver into which to feed the con
verter. We will also assume that you have 
an aerial which is efficient at 27MHz. 
Hopefully, you will also have access to 
a signal generator or modulated oscilla^ 
tor which you may use to align and adjust 
the calibrations against the dial scale. If 
not, then you will have to use whatever 

information you can relating to the 
frequency of received signals and try to 
adjust the dial calibrations accordingly.

If you have an ordinary broadcast re
ceiver with aerial and earth terminals and 
without a ferrite rod aerial, then you may 
feed the output coax cable directly into 
the aerial and earth terminals. On the 
other hand, if you have a small transistor 
personal portable receiver, or a larger 
receiver with a ferrite rod aerial fitted, 
then you may use this instead. However, 
some preparation is necessary before 
you can use this type of receiver.

The simplest way is to get a few yards 
of insulated hookup wire. After deter
mining which way the ferrite rod aerial 
runs inside the receiver, wind from six to 
ten turns of hookup wire around the 
receiver so that the ferrite rod is parallel 
with the axis of your winding. The win
ding may just be bunch wound and the

Below is an actual size reproduction of the PCB pattern.
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NOW YOU CAN BUILD THE FABULOUS 
PLAYMASTER "FORTY FORTY"

and the PLAYMASTER "TWIN 25"
FORTY FORTY TWIN 25 LX o«in-by L„ s,™».

105 $89»T“
«MMCK

Packing & I 
Postage for 
Playmaster 
Forty Forty 
is $5.00 & 
for the Twin 
25 is $3.50 Simplified complete

THE "FORTY FORTY" HAS 
AN EXCLUSIVE'C'CORE LOW 
NOISE (LH) TRANSFORMER
SSScharacteristics is hard to better electrical

C core (l H) I rm ¡co t »• -»nc f _. _ . & n s i ve bee a u se of the„2 l-2lse transformer — however it is really worth the 
r.7 JheadPhones elone the background noise leveMs iower 
cat. K-jzm .. .. Playmaster Forty Forty Kit ................. $105.00

PLAYMASTER "TWIN 25"
nea TuTtab^or^th^ powered unit or who do not have the living

u 1 s-L® *or higher powered Forty Forty then the Twin or ic tha25 watts RMS per chU^ui&l?  ̂
aower ¿utput” sa?s^ amplifier with the same
rhnucanrtc .-.J th»™ •? Simpson in Electronics Australia for April 1976 'at K TAinf th o, tS have already been built during the las?few months, 
-at. K-3410 .. .. Playmaster Twin 25 Kit..................................... $89 59

"C" CORE 
TRANSFORMER 
ONLY
Cat. M-0148 .. $24.50

ATTENTION
This Playmaster Forty 
Forty has the low noise 
transformer. The Twin 
40 is a cheaper amplif
ier with a normal iron 
core transformer. We
do not supply the 
Tw’n 40 and do 
not intend to.

FEATURES
♦Exclusive Bronzed Anodized Front Panel 

♦Professional Knobs to match the Front Panel 
♦Level graduation on Treble and Bass controls 
Instruction Manual and Assembly Instructions

♦Special silk screened fibreglass PC Board

SPECIFICATIONS for BOTH AMPLIFIERS
Power Output:
Twiny25°-y ~ 2? w c2annej in‘° 8 ohms with 1 channel driven.

1 win 25 25 W per channel into 8 ohms with 1 channel driven
Frequency Response: ± idB from 25 Hz to 20 kHz with 

tone controls level.
Compensation: RIAA to within ± IdB
Sensitivity: Phono 2mV into 56k for 25W or 40W output.

Other inputs 150mV into 36k minimum.
Overload: On phono 120mV.
Sig/Noise: 70dB (on phono) @> lOmV. 70dB (other inputs). 
Crosstalk: Better than -45dB over 100 - 10 kHz.
Distortion: Less than 0.05% at normal listening levels
Ba“/Treble Contro|s: ± 13dB nom. at 50 Hz and 10 kHz.
Stability: Unconditional.

CONVERT YOUR EXISTING TWIN 25 TO GIVE 
YOU 40 WATTS RMS PER CHANNEL.

conversion kit you can boost your Twin 25 to give 40 watts RMS per channel. Complete with full inst° 
and "pessary parts including “C” core 

transformer. Cat. K-3435 Conversion Kit Only $25.00

circuit included when you
SviShiiV h? **' to show you how to u5e your

? Twnn 25 Transformer for a 13.8 volt 2-4 Amp
Regulated Power Supply. A must for the hobbyist

OPTIONAL CABINET
Dress up your amplifier with an attractive 
high quality simulated Teak timber cover 
Will give it that $500 look. Suits both 
the Playmaster Forty Forty and the Twin 
25 amplifiers.
Cat. H 3113

DICK SMITH ELECTRONICS GROUP
MAILORDERS- p'S” hÍ,’»?’ r Te,e>‘**20036. Cable ‘Diksmif Sydney 

undcRS. P.O. Box 747, Crows Nest N wSYbNrv"^^51 GORE H'LL-162 Pa^cHwy"“ 5311
SYDNEY- 125 York St, 29 1126 BANKSTOWN-361 Hume Hwy., 709 6600

INTERSTATE BRANCHES: QLD—166 Logan Rd., Buranda 391 6233
VIC 656 Bridge Rd., Richmond 42 1614

$7.50

SPEAKER PROTECTOR KIT 
Suits both the Playmaster Forty Forty 
and the Twin 25. Get that extra pro
tection for your speakers from damage 
by amplifier malfunction and switch on 
/ switch off thump.
Cat. K-3425 $10.75

DICK SMITH DEALERS:
Aero Electronics, Hobart (34 8232)
Veneman & Wyatt, Darwin (81 3491)
Wills & Co., Launceston (31 5688)
Hunts Electronics, Toowoomba (32 6944)
A.E. Cooling, Elizabeth South (255 2249)

, The Record Centre, Griffith (621 577)
Altronics Parts, Perth (28 1599)
Bladen Brook Electronics, Tamworth (66 1363)
Dealer prices may be higher due to transport costs.
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27MHz converter

two insulated ends twisted together to 
hold the winding in place. Now bare the 
two ends and solder them to the two 
connections of the coax cable from the 
converter.

The above method is quite a rough 
looking job but works very well. How
ever, if you wish, then it is up to you to 
devise a more neat way of winding and 
arranging the turns around the receiver. 
On the other hand, if you wish you may 
be able to open up the set and if space 
permits, wind six turns or so directly 
around the ferrite rod, again using insula
ted hookup wire and terminating it to the 
cable from the converter.

Switch on the receiver and tune right 
down to the high frequency end of the 
dial, so that you have just tuned past sta
tion 3NE, or 1600kHz. This will ensure a 
clear spot as your first intermediate 
frequency. The receiver should be left 
tuned to this position. Switch on the con
verter and with the volume control on 
the receiver set to a suitable level, adjust 
the slug in the converter output coil for 
maximum noise or hiss. You may find 
that the slug will protrude somewhat 
above the top of the can. If this is exces
sive, then the 18pF capacitor should be 
reduced to 15pF.

As an alternative to setting the receiver 
tuning just outside the broadcast band, 
you may wish to choose a lower fre
quency. However, this has problems of 
broadcast stations breaking through, par
ticularly at night. To reduce this pos
sibility, you may be able to rotate the 
receiver to null out the interfering station, 
or perhaps even stand the receiver on 
end to reduce pickup of the ferrite rod.

Coil Winding Details

COIL CONNECTIONS VIEWED FROM ABOVE

COIL DETAILS
Aerial coil: Tuned winding, 15 turns 
30B&S enamel wire on Neosid 7.6mm 
former. Coupling winding, 2 turns 
30B&S enamel wire wound over 
earthy end of tuned winding. Use 
grade 900 slug and mount in can.
Oscillator coil: One winding, 15 turns 
30B&S enamel wire. Other details as 
above.

This full size reproduction of the dial scale may be either copied or used direct. 
The blank ranges may be calibrated according to requirements.

Assuming that you have a calibrated 
signal generator available, set it to 
27MHz and feed it into the aerial of the 
converter. Set the converter dial pointer 
to 27MHz. Adjust the slug in the oscilla
tor coil until the generator signal is heard. 
Also adjust the slug in the aerial coil for 
maximum response. Keep the signal 
generator level such that only sufficient 
signal is fed in to make effective adjust
ments to the slugs and trimmers.

Now set the signal generator to 
27.9MHz and set the converter dial 
pointer to 27.9MHz, which is the last 
point towards the other end of the dial. 
Adjust the oscillator trimmer until the sig
nal is heard and then adjust the aerial coil 
trimmer for maximum response. As 
always, when aligning a superhet receiv
ing system, this process must be re
peated several times until the calibrations 
are set at the correct points near each 
end of the dial respectively.

Each time the oscillator coil slug or 
trimmer is adjusted, the slug or trimmer 
on the aerial coil should also be 
adjusted.

If you are unable to obtain the use of 
a signal generator for calibration and 
alignment, then it will be a matter of mak
ing use of whatever facilities may be 
available. If you do not have any means 
of generating a signal yourself, then a 
friend may be able to help. It should not 
be very difficult to identify a signal of 
known frequency around 27MHz and so 
calibrate that end, but it may be more dif
ficult to get a calibration for the other 
end.

Although about as simple as it could 
be, this little converter can give a very 
good account of itself given a broadcast 
receiver of reasonable sensitivity and a 
good aerial system. I have tried the pro
totype, using an aerial for amateur bands 

from 3.5MHz to 28MHz and feeding it 
into a portable transistor receiver with a 
ferrite rod and I was more than surprised 
at the performance. At nights and at 
weekends, many signals may be tuned in 
with good reception.

If you would rather feed the converter 
into a short wave receiver which will tune 
around 3.5MHz but does not tune right 
up to 27MHz, then this may be done by 
substituting for the RCS aerial coil with 
one of your own winding. Use a Neosid 
former 7.6mm diameter and 60mm long, 
with two grade 900 slugs and a can. Wind 
a primary with 120 turns of 28B&S enamel 
wire and terminate to suit the tuned 
winding on the board. The output or 
secondary winding consists of 12 turns of 
the same wire wound over the earthy 
end of the primary. It is terminated to suit 
the output on the board. The tuned 
winding is shunted with an 82pF NPO 
ceramic or a polystyrene type.

Having done this, it will be necessary 
to set it to frequency by whatever means 
you have available and align and cali
brate the rest of the unit. There is one 
point however. It is not likely that the 
calibrated dial scale which we used on 
the prototype will be accurate for this 
application. No doubt readers wishing to 
do this will have facilities to do their own 
calibrating. ®

ELECTRONICS AUSTRALIA 
1976/77 YEARBOOK.

Crammed with fascinating reading, 
do-it-yourself projects, hand picked 
record and book reviews, a full listing 
of Australian and New Zealand radio 
and TV stations, equipment reviews 
and a look at CB in Australia..$ 1.20

FROM YOUR NEWSAGENT

ELECTRONICS Australia, January, 1977 49



Fortim
Conducted by Neville Williams

Clear the channel... this is an emergency!

While there is a fair amount of responsible pressure at a political level 
to have the Citizens Band concept adopted in Australia, there are also 
the "wise guys" and the "smart alecs" whose actions could well trigger 
the reverse result. Like the ingenious fellow who was responsible for 
the heading above!

The case for legalised CB was spelt out 
in our "Year Book" currently on sale. At 
this level, it makes reasonable sense. If 
private citizens can be given the oppor
tunity to communicate spontaneously, 
by dedicating a small segment of the 
frequency spectrum for that purpose, 
why not make it available to them?

It can be argued, of course, that CB 
channels will become highly congested 
on some occasions in some areas—a 
prospect that is anathema to the average 
orderly administrative mind, accustomed 
to thinking in terms of dedicated chan
nels and services.

But, although it's often mentioned, it's 
hardly a valid argument against the CB 
concept. If the participants can get by, 
notwithstanding the congestion, that's 
what matters most—provided they keep 
their "chaos" to themselves and inside 
the allotted band.

This "provided" condition is very 
much at stake and is currently causing the 
FCC a good deal of concern in the USA— 
despite the "sweetness and light" picture 
that CB proponents like to paint

Not all CB emission stays inside the 
allotted bandspace, because not all CB 
transceivers are properly designed or 
properly adjusted. They radiate har
monics and they radiate splatter, causing 
interference in neighbouring radio and 
TV receivers. And when the CB popula
tion is as high as it is in the United States
and still climbing—there aren't too many 
neighbourhoods without their share of 
potential splatterers.

No less a hazard are the deliberate 
high power merchants who boost their 
power way beyond the intended limit 
and blast their signal into neighbourhood 
receivers, amplifiers and tape recorders 
by splatter, harmonics and sheer front
end overload.

Maybe receivers and audio systems 
should be more proof against RF signal 
penetration, but neither the manufactu

rers nor the purchasers would have been 
aware of the magnitude of the impend
ing problem at the time the equipment 
was designed and sold. The proliferation 
of CB transceivers, operated by just 
about anyone able to push a button, is 
a hazard of a quite different order.

It is one thing to have a sprinkling of 
commercial and amateur transmitters, 
normally operated by technically in
volved people, who are normally willing 
to help when interference occurs.

It is quite another thing to have a high 
concentration of transmitters, in neigh
bourhood areas, generally less sophis
ticated in design and operated by people 
generally less skilled and generally less

Microprocessors: a problem of
Dear Sir,

The sudden appearance of micro
processors and other such devices has 
been heralded by some as an explo
sion of knowledge.

I wonder whether it is not more of 
an implosion because, to many indi
viduals, the more important effect is 
not on the outside world of techno
logy, but within themselves, on their 
own thoughts and attitudes.

Has the microprocessor heralded 
the advent of future shock?

In the face of any new technology, 
one tends to find some refuge and 
security in the familiar past and, for 
some involved in electronics, "the 
past" has all happened in our life
time.

From the age of hand-made com
ponents, crystals and catswhiskers, 
we entered the thermionic valve era, 
with its still personal evidence that 
equipment was operating—the hum of 
a transformer, the glow of a filament, 
the warmth of an output valve.

But, with the solid-state era, a cer
tain coldness developed, somehow 
epitomised by the cold luminescence 

concerned about their licence (if any).
It is now all too easy for a number of 

citizens to be having a whale of a time 
chattering, DXing and working mobile, 
while their neighbours suffer the con
sequences!

It shouldn't be this way and it wouldn't 
be this way if prospective CBers could 
be relied upon to buy well designed 
equipment and to operate it as intended 
and envisaged. But some of the local 
27MHz fraternity are already making it 
quite clear that they have no intention of 
so doing.

At a recent pirates-and-others meeting 
in Sydney, one group of those present 
was counselling a moderate approach to 
the authorities, based on good equip
ment, limited power and aerial con
figuration and objectives generally in line 
with official practice in the USA.

But there were those present to whom 
this was clearly "sissy stuff". They were 
aiming at big fat linears, big fat beams 
and walls plastered with DX cards. When 
challenged that they should be thinking 
in terms of an amateur rather a CB rig, 
their reaction was rather sobering: there 
was no way they wanted to become 
amateurs because there would be too 
many restrictions!

And responsibilities?
I wasn't at the meeting, but I know 

someone who was—a man who has been 
really keen to push CB radio and to see 
a sensible set of regulations evolved to 
cover its operation in Australia.

He went to the meeting optimistic that 
CB supporters were being so helpful and 
constructive that the Authorities could 
hardly fail to listen to them.

He came away with the very real 
apprehension that he might be contribu-

adjustment
of a light emitting diode. Still, we had 
the comfort of capacitors and resis
tors, with their gaily coloured mark
ings.

Then followed integrated circuits, 
dull and black, but with the compen
sation that they permitted the con
struction of much more elaborate 
projects. And thence to microproces
sors, a further detachment from com
ponents, and a world of systems.

The microprocessor may indeed be 
a better transducer between man and 
his environment but the problem of 
satisfaction may be more urgent than 
that of ultimate precision. Lest we pur
sue change for the sake of change, we 
should not lose sight of the inner 
completeness of man and his integra
tion, in a harmonious manner, with 
nature.

Perhaps electronic magazines and 
the industry in general have a respon
sibility to be concerned with psycho
logical adjustments to changing 
technology, as distinct from the mere 
dissemination of technological infor
mation. L.M. (Nundah, Qld.)
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ting instead to the evolution of a new 
anti-social breed of communicators!

And if the irresponsible element has 
that effect on a champion of the cause, 
how are the authorities going to react?

By coincidence, it was within a few 
hours of listening to this disillusioned 
lament that I happened to be tuning 
around the 27MHz band, while checking 
out a general-coverage receiver. I 
noticed two or three young amateurs 
doing their normal thing, involving their 
names, callsigns and "ham" jargon. 
Elsewhere two or three non-licensed 
nets were in progress, evident from their 
studied efforts to hide their real identity 
and location.

And then suddenly up came an agita
ted plea to: "Clear the channel, please 
clear the channel. This is an emergency 
... this is not an exercise ... repeat, this 
is not an exercise. Calling Mascot control, 
Mascot control ... I have lost power... 
I am going down ..

So it went on, a complete Mayday 
procedure for an aircraft in distress.

In other circumstances, the performer 
might have qualified for some kind of an 
Oscar—right sounding phases, just the 
right amount of agitation in his voice, 
with the signal disappearing by accident 
or design at about the time it might have 
disappeared in real life (or real death).

The one incongruous feature was the 
effort to contact Mascot Control Tower 
on 27MHz.

But, hearing it, I was in no mood to 
grant an Oscar. I felt very angry indeed.

Perhaps I shouldn't have been. 
Perhaps 1 should have realised that 
irresponsibles are likely to show up in 
any group of people. Why not on 
27MHz?

Perhaps it was in the fact that radiating 
a fake emergency call is something that 
even an irresponsible person doesn't 
normally do!

But where does it leave the pro-CB 
lobbyists who are emphasising the 
potential of CB radio in real emergency 
situations? How credible is their case 
when an ostensible CB user has just 
radiated a carefully phrased aircraft 
mayday for all to hear? And, from what 
I gather, there were plenty of others who 
heard the transmission.

On second thoughts, the perpetrator 
probably should get an Oscar: for the 
best piece of anti public relations to date; 
transcending even the efforts of his 
mates at the Pirates & Others meeting 
referred to earlier!

THOSE PCB DRAWINGS
To change the subject completely, our 

July issue carried a letter from a reader 
K.N.S. of Artarmon, NSW criticising cer
tain of our printed wiring patterns. One 
in particular was described as "a con
gested mess''. And that being so, if the 
board pattern was so badly executed, 
could readers possibly have any con
fidence in other aspects of the design?

K.N.S. ended his letter with the sen
tence: "Please let's have artworks that

AMC 3500s DIGITAL

Features
• Auto polarity, AC/DC, ohms
• 1.999 volts full range, 1mV 

resolution
• 0.5% accuracy, + 1 LSD
• Operates from 240 AC mains
• Bright 0.3” LED displays
• Blanks last 3 digits on overange
• Designed to suit the readily 

available Vero case
• Height 5.5cm, width 18cm, depth 

12cm
• Also available as a complete full 

range bench instrument
Eight external resistors and two 
standard multipole switches extend the 
ranges to 1,999 volts AC/DC, 1.999K 
ohms to 1.999 M ohms.

THE AUDI0/VISUAL SPECIALISTS

Now available
MONITOR ADAPTOR KIT FOR 
COLOUR RECEIVER.

• CONVERTS RECEIVER INTO VIDEO MONITOR.
• ALLOWS OFF-AIR RECORDING OR RECORDING 

WITH VIDEO CAMERA.
• EASYTO INSTALL.
• ALL INSTRUCTIONS & CIRCUIT DIAGRAMS 

INCLUDED.

COLOUR TV TUNER
• 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

MODEL HD6709

WANTED: FRANCHISE DEALERS

2ND FLOOR, TELFORD TRUST BUILDING
79-85 OXFORD STREET, BONDI JUNCTION: PH. 387 2555

MULTIMETER
Availablenowas a 

fully built and tested 
module.

Australian designed 
and manufactured

$89
tax paid

AMC & ASSOCIATES are active 
in both analogue and digital 
products, ano are currently 
involved in the design and 
developement of digital 
multimeters, DC/DC 
converters, DC/AC converters, 
power amplifiers to 500W RMS, 
and mixing consoles.

AMC & ASSOC.
531 Burke Rd., 

Camberwell. VIC.
Phone 20 4848

WANTED: FRANCHISE DEALERS
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You’re looking at our attitudes
For us at Harman Kardon, high fidelity 
is not about mass production, nor 
about making products in a traditional 
way. It /s about finding, without 
qualification, the best way of reproduc
ing music in your listening room.

We believe the instruments in this 
advertisement are the finest ex
pressions of the attitudes that motivate 
us. They are diverse, but each of them 
combines power with unparalleled 
sensitivity and performance.

Citation components are an example. 
They are the classics by which all other 
individual components must be judg
ed. The Citation 12 and 16 amplifiers 
are a synthesis of brute force, 
technological precision and sonic 
sensitivity: awesome power and 
flawless performance. When measured 
by the criteria that together most 
accurately predict musical results — 
square wave response, slew rate and 
rise time — they are without peer.

The Citation 11 preamplifier is the 
perfect match for a Citation power unit 
(or any high quality amplifier). Its audio 
equalizer permits you to recreate the 
conditions under which your tapes or 
discs were recorded — in your own 
listening room.

The Citation 15 tuner is designed to be 
free from the major causes of distor
tion. Beyond this, it incorporates a 
patented meter system, which 
measures signal-to-noise ratio instead 
of merely the strength of the signal. The 
best point for listening or recording can 
now be precisely located.

As for Harman Kardon receivers, it is 
perhaps sufficient to point out that their 
design is inherited from our Citation 
series of components.

But consider. The “best buy” 330B was 
the world’s largest selling receiver. 
Now the 330C, with heightened F.M. 
Stereo performance and improved 
electronics is taking over.
The 430 and 730 are twin-powered — 
one power supply for each channel. No 
matter how much energy is called for 
by dynamic music passages, perfor
mance of one channel is not affected by 
the other.
There is simply no comparison 
between Harman Kardon instruments 
and competitive receivers. Harman 
Kardon receivers demonstrate even 
upon the very first hearing that 
“separate component” sound quality 
need not be sacrificed to achieve 
economy of size and convenience.
The ST-7 straight line tracking turn
table plays your disc in precisely the 
way the cutting head made the original 
master record. Simply stated, it 
provides a way of playing records that 
makes conventional, pivoted arm turn
tables obsolete.
Finally the HK2000. We believe that 
sonically it is everything a cassette 
deck should be. That’s why we make 
only one. The HK2000, with Dolby, is 
designed to the performance standards 
of our own electronic instruments, 
which means that it will realize the full 
potential of any equipment you may 
now be using.
Of course you’re looking at high fidelity 
products. But the attitudes with which 
they were conceived and built are their 
very essence. We can tell you much 
more about each or all of them — 
without circled numbers or coupons. 
Write to us. We’ll respond promptly. 
Harman Kardon, P.O. Box 6, 
Brookvale, N.S.W. 2100.

harman/kardon
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With La Scala speakers and a 35 watt amp 
you can entertain your friends
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or your neighbours.
At some stage in their hi-fi lives most buffs 

invariably want to upgrade their equipment for 
something with a little more oomph.

And this, we readily admit, more often than not 
turns into a rather expensive exercise.

So with that very thought in mind we suggest you 
have a very good listen to our Klipsch La Scala 
speakers.

They’re designed to give you all the sound you 
need from a very minimum input. (In fact thirty- 
five watts per channel gives you more than enough 
oomph with La Scala's.) So saving you on having 
to spend up on highly expensive amplification 
equipment at the same time.

And the reason why La Scala's give such a big 
sound is simple.

They’re horn loaded. And work on a similar prin
ciple to that of a megaphone or trumpet. So not only 
do you get a much purer sound. But the sound gets 
much louder, as well as getting louder faster.

La Scala’s can also sustain a higher impulse such 
as a cymbal much longer, and yet still maintain ah 

excellent quality at low levels.
As well as giving you low distortion over a wide 

range of frequencies.
In fact over thirty-five years of continual thinking 

and making have gone into the perfecting of La 
Scala’s. And yet even with today’s high technical 
standards few have been able to come near us in 
such terms of power excellence. So as you can see 
they’re not an overnight pop phenomenon.

(We also think so much of our speakers that under 
normal usage we even give a lifetime guarantee.) 

No doubt the only way to really appreciate just how
good La Scala’s are is to pay a visit to
one of our dealers listed 
overleaf and purchase 
a pair.

If you're still not 
totally convinced once 
having installed them, 
we have one other sure 
fire way of testing them.

Turn up your 
amplifier and ask your 
neighbours.

Klipsch



Why the cannon on your 1812 Overture 
sounds more like a popgun.

A rather unfortunate situation 
occurs during a recording session.

Because the dynamic range of 
most recording equipment doesn’t 
equal the dynamic range of live per
formances, the loudest sounds end 
up being very much compressed, 
while the softer sounds have to be 
lifted above tape noise.

So no matter how good your 
equipment is , it will never ever give 
a true performance.
Introducing dbx.

Fortunately for the home hi-fi buff 
there's now an extremely effective 
solution available.

The dbx 117.
Basically it's a dynamic range

enhancer that works on the signal’s
voltage level without changing the
frequency response. (Unlike other
systems that are designed merely to

filter out high frequencies.)
And attached to any good system it 

will noticeably increase the entire 
dynamic range of any signal put into 
it. While at the same time reducing 
surface noise.

So now your softs become even 
softer. While your louds, especially 
your crescendo's, become much 
more dramatic when they finally 
reach the top.

Consequently giving the recorded 
performance both more body and 
definition.

dbx will also improve the sound 
ofyour older records. So there’s 
less need for you to have to replace 
them. (The dbx 117 will also help 
reduce hiss from FM broadcasts as 
well as your tapes.) 

In fact should you desire to test
the dbx before purchase, we then

suggest you contact one of our 
dealers listed opposite and politely 
ask him to play you a copy of the 
1812 Overture.

Should you still have a few 
reservations then all we have to 
say is that perhaps the 1812 
Overture was recorded featuring 
a popgun.

Or your ears aren’t as good as 
you thought they were. dbx
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FORUM—continued

look as their name implies—a work of 
art."

In our reply, we pointed out that the 
term "artwork" was a carryover from the 
days of woodcuts and engravings but 
that it now refers to virtually anything that 
is put under the camera in preparation 
for printing. It was therefore quite in
appropriate to infer any parallel between 
artwork for printing and "works of art".

But, beyond that, a wiring pattern 
needed to be functional first of all. If it 
was also neat, that was to the good, but 
there was a practical limit to the man
hours one could spend in re-working 
prototype boards merely for cosmetic 
purposes. As it was, we could find no jus
tification whatever for his extravagant 
condemnation of the particular pattern.

It was with interest, therefore, that we 
received the following comment from a 
reader who is involved, full time, in the 
production of printed wiring patterns.

Dear Sir,
Having several thousand hours' 

experience of designing printed circuit 
board layouts. I read your July issue 
'Forum' with interest.

This may be a case where beauty is 
largely in the eye of the beholder. A well- 
designed layout has considerable visual 
appeal to an expert, simply because the 
elegance of its solution is more apparent 
to him than to the less experienced. 
Similar differences of opinion between 
expert and layman are commonplace in 
art, sculpture, cat shows, pop music and 
thousands of other examples.

I am in general agreement with your 
comments on KNS's letter. There is 
actually little in the layout of the board 
76vg5 that can be criticised; only a few 
components could have been re-posi
tioned to make conductor runs shorter, 
and the overall improvement would be 
quite minor.

My firm makes considerable numbers 
of boards from EA patterns and we 
experience very few problems. For a 
good end-product, the critical features 
are:
• Are pads sufficiently large?
• Is spacing between conductors suf
ficient?
• Are conductors wide enough for the 
current they carry?
• Have high voltage, high current, high 
impedance and high frequency conduc
tors been planned to allow for these 
properties?
If all four answers are in the affirmative, 
trouble is very unlikely.

I am surprised to learn that your pat
terns are drawn full size, as it is much 
more difficult to achieve neat results than 
with a twice size drawing. You are to be 
congratulated that your standard remains 
higher than90% of our commercial custo
mers who do full size drawings—or

"Without exactly resorting to easel and 
palette, our staff...

perhaps they are to be chided because 
as professionals they really ought to do 
better?

A.C.A. (Auckland N.Z.)

Thanks A.G.A. for your reassuring 
remarks but in the meantime, as we 
observed in the July issue, the "broad
side" from K.N.S. will doubtless have had 
some effect. Without exactly resorting to 
easel and palette, our technical staff has 
probably been made just that more 
conscious of board pattern niceties.

Incidentally, there are very practical 
reasons for our technique of producing 
board patterns, same size, using adhesive 
tapes and symbols on a transparent base. 
Components can be observed directly 
instead of having to visualise objects 
twice the size in spaces twice the size.

And, when the pattern is finished, it 
can be contact printed directly onto 
photographic paper or film, without hav
ing to rely on a camera and operator to 
produce a precise order of reduction.

MICROPROCESSORS
In a letter on the first page of Forum, 

L.M. expresses a concern which is shared 
by many who have grown up with elec
tronics. Although always a mystery to 
many, wireless-radio-electronics was 
mechanical enough and physical enough 
in its early days to ensure a sensory 
appeal to those who worked with it. But 
that is largely gone; whether it's working 
or not working, doing its thing in its own 
complex little brain, a piece of modern 
gear looks inscrutably the same.

L.M. could be accused of merely 
baulking at progress. Perhaps he is. But 
he's also wondering aloud whether the 
price of progress is being measured in 
terms of human commitment and in
volvement. How curious that micro
processor chips should, in such short 
order, have spawned a new race of dedi
cated devotees! ®

Where you can 
hear Klipsch La Scalas 
and entertain our 
neighbours.
N.S.W.
SYDNEY CITY:
Instrol Hi Fi. Kent Hi Fi.
EASTERN SUBURBS: 
Woolloomooloo—Convoy Sound.
NORTH SHORE:
Crows Nest—Allied Hi Fi. 
Brookvale—Riverina Hi Fi.
WESTERN SUBURBS: 
Concord—Sonata Music. 
Summer Hill—Fidela Sound. 
Fairfield—Bing Lee Electronics. 
Parramatta—Grammophone Shop.
SOUTH: 
Miranda Fair—Miranda Hi Fi.
WOLLONGONG: Sonata Hi Fi.
NEWCASTLE: Ron Chapman Hi Fi.
TAREE: Godwins Hi Fi.
LISMORE: Lismore Hi Fi.
A.C.T.: Pacific Stereo.
VICTORIA
MELBOURNE CITY:
Allans Music. Southern Sound. 
Instrol Hi Fi.
MELBOURNE SUBURBS: 
Hawthorn—Tivoli Hi Fi. 
Nth. Caulfield—Soundcraftsman. 
Moorabbin—Southern Sound. 
Mordialloc—Mordialloc Hi Fi. 
Dandenong—G. W. Williams. 
Warnambool—A, G. Smith.
QUEENSLAND:
BRISBANE CITY:
Reg Mills Stereo. Audio Labs.
BRISBANE SUBURBS:
Redcliffe—Hi Fi Sales (Q’ld.) Pty. Ltd. 
Ipswich—Ipswich Hi Fi.
SOUTH AUSTRALIA
ADELAIDE CITY: 
Allans Music.
ADELAIDE SUBURBS: 
St. Peters—Sound Dynamics. 
Blackwood—Blackwood Sound. 
Mt. Gambier—Aslin Hi Fi.
TASMANIA
HOBART:
Quantum, Kings way Audio
WEST. AUSTRALIA
PERTH:
Alberts Hi Fi. Leslie Leonards.

Klipsch
Or write to Auriema (A/asia) Pty. Ltd.
P.O. Box 604, Brookvale, N.S.W. 2100
Telephone 939 1900 WR2.0
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second article completes the construction details

In this second erticle on the Playmaster Forty/Forty we complete our 
description of the assembly details, and describe the setting-up 
procedure. A detailed trouble-shooting procedure is also given for fault
finding in the amplifier circuitry.

by GREG SWAIN & LEO SIMPSON

Last month we completed the descrip
tion of the PC board assembly, so that 
attention can now be turned to installa
tion of hardware in the chassis.

Mount the power transformer as 
shown in the photographs, so that the 
clamp is closest to the board. Twist the 
primary leads together and cut to a 
length suitable for termination at the 
insulated terminal block. The secondary 
leads should be taped together and cut 
to a length of about 15 cm.

Cut all potentiometer shafts and the 
rotary switch shaft to a length of 15mm, 
taking care that metal shavings do not fall 
inside the pots. Loosen the clicker plate 
of the rotary switch, if necessary, so that 
it is reasonably easy to turn using the 
selected knob. Mount all the switches 
and pots, but leave the escutcheon plate 
off at this stage to avoid scratching. It can 
be installed after the amplifier is fully 
checked out and operational.

The 6-way banks of input-sockets and 
the loudspeaker sockets may also be 

mounted now. The loudspeaker ter
minals we used are spring-loaded and 
are more convenient than the cheaper 
screw-terminal panels. Swap one pair of 
the red and black terminal covers so that 
the two red terminals are in the centre 
of the panel. Do not omit the solder lugs 
associated with input and loudspeaker 
sqckets.

The headphone socket should be 
insulated from the chassis using two fibre 
washers and insulating tape. The insula
ting tape is wound around the thread of 
the socket where it passes through the 
chassis and, ultimately, through the front 
panel. The earth return for the head
phone socket is via the PC board, as 
shown on the wiring diagram.

Before mounting the output transis
tors, ensure that the contact area is 
completely smooth and free of burrs and 
swarf. Smear the contact surface and the 
underside of the transistors with silicone 
grease compound. A mica washer and 
insulating bushes must be used to isolate 

each transistor from the chassis. It may 
be necessary to shorten the emitter lead 
of T14 to ensure adequate clearance to 
the transformer clamp.

Tagstrips are used to terminate the 
leads from T15 and T115, the thermal 
compensation transistors. It is recom
mended that T15 and T115 be soldered 
to their respective tagstrips before they 
are mounted in position.

The two tagstrip assemblies are 
mounted on the rear panel as shown on 
the chassis wiring diagram. The flat sur
face of each of the thermal compensa
tion transistors should rest firmly against 
the back panel under lead tension. Use 
silicone grease or heatsink compound to 
ensure adequate heat transfer. If a more 
secure method of mounting is required, 
the thermal compensation transistors 
may be glued to the rear panel using 
quick drying epoxy cement.

The mains cord should be passed 
through a grommetted hole in the rear 
of the chassis and anchored with a cord 
clamp. Terminate the mains active and 
neutral to the terminal block and solder 
the earth wire to a solder lug near the 
transformer. Run two wires from the ter
minal block to the mains terminal 
switch.

The mains switch has a .01uF/2kV 
ceramic capacitor wired across it, at the 
insulated terminal block. Keep the leads
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Use this diagram in conjunction with the PCB layout in the December issue to complete the amplifier

to this capacitor short to prevent them 
touching the chassis. Before soldering 
the wires to the mains switch, push a 
length of suitable plastic sleeving over 
the wires and, after soldering, push the 
sleeving over the terminals of the switch. 
This is to make it as shock proof as possi
ble, in case you are foolish enough to 
dangle your fingers near it while the 
power is applied.

Wiring from the input sockets to the 
Selector switch and associated switches 
can now be installed. Use figure-8 
shielded cable, with the shields all ter
minated to the common "bus" around 
the input sockets. This bus is soldered to 
a solder lug retained by one of the input 

panel mounting screws to become the 
sole earth point for the amplifier circuitry. 
The cable shields are not terminated at 
the Selector switch. Cut them off to avoid 
shorts with the inner conductors. The 
cable shields for the phono input are ter
minated on the PC board.

Cut the cables so that they lie together 
neatly as in the photographs. Use a 
couple of cable ties if necessary.

There are two 4.7k resistors strung be
tween the tape monitor switch S2 and the 
stereo/mono switch S3. These resistors 
should be sleeved in plastic tubing.

Flat ribbon cable (three wires) can now 
be run from each power transistor and 
potentiometer, and to the thermal com-

wiring.

pensation transistors. Each length of 
cable should be about 15 cm long and 
stripped and tinned at the free end ready 
for terminating to the PC board. Note 
that if PC stakes are not used, this process 
will have to be reversed-terminate the 
cable to the PC board first.

By way of explanation, the flat ribbon 
cable usually comes in ten strand form- 
just peel off as many strands as needed 
and cut to length.

Flat ribbon cable (5 wires) can also be 
used to wire the headphone socket. As 
a precaution against hum pickup, route 
the leads well away from the transformer 
core and tape them to the bottom of the 
chassis.
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This internal view shows the prototype amplifier with wiring completed.

Two ,047uF capacitors connect the 
earth connections of the loudspeaker 
terminals to the chassis. This is a measure 
to eliminate mains radiated inter
ference.

The PC board can now be dropped 
into place in the chassis and mounted 
using Richco plastic supports. Both 
board and chassis should be drilled for 
these supports. Make all connections 
exactly as indicated in the chassis wiring 
diagram.

Double check all wiring against the cir
cuit, PC layout and chassis wiring dia
grams. You are now ready for the setting 
up procedure.

Cut link A and link B. Solder 100 
ohm/1W resistors across fuseholders 2 
and 4. When looking from the front of 
the chassis, rotate the 1k preset pots fully 
clockwise. Do not connect any loads to 
the amplifier outputs. The input cables to 
the power amplifiers should be discon
nected as noted earlier, but the shields 
of this cable must be connected to tie the 
power amplifier input earths to the rest 
of the circuit.

Apply power and check voltages in the 
right hand power amplifier. There should 
be less than 1 volt DC across each 100 
ohm test resistor. There should be less 
than plus or minus 100mV DC at the 
amplifier output. If these checks are 
okay, the quiescent current can be set.

Rotate the righthand 1k preset pot to 
obtain 2 volts DC across the 100 ohm 
resistor, i.e., each resistor should have a 
voltage drop of 2 volts.

If these checks are okay, the process 
can be repeated for the left hand chan
nel. Connect 100 ohm resistors across 
fuseholders 1 and 3, leaving those across 
fuseholders 2 and 4 in position. Recon
nect link A and link B. Reapply power 
and measure voltages. Set the quiescent 
current as before.

If all these checks are okay, leave the 
amplifier on for a period of five or six 
minutes and re-adjust the quiescent cur

This photograph shows how the thermal compensation transistors are mounted.

rent presets. This latter step is necessary, 
because the quiescent current will drift 
during the initial warm-up period.

Now install 2A fuses, connect loud
speakers to the output and make good 
the input connections to the power 
amplifiers. Apply power and listen for 
hum or other unpleasant sounds. It 
should be quiet. You are now ready for 
a listening session. Connect your turn
table or cassette deck and enjoy your
self.

For those who for some reason have 
been unable to obtain correct operation, 
we move now to the troubleshooting
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Notice that the front panel controls are oriented to keep the associated leads to the PC board short and neat.

Note how the thermal compensation transistors are positioned on the rear panel. Below is the rear of the chassis.

procedure. We will assume that the posi
tive and negative supply rails are opera-» 
tional. If the negative or positive 15V rails 
are less then 1V, the likely cause is a 
short-circuited or reverse connected 
zener diode. On the other hand, if these 
supplies are substantially higher than 
they should be, then it is likely that the 
associated zener diode is open circuit.

Voltage measurements should be 
made using a meter with a sensitivity of 
at least 20,000 ohms per volt or alterna
tively, with a FET volt-ohmmeter which 
will usually have an input impedance of 
10 megohms or more.

Trouble-shooting in the power 
amplifier circuitry should be performed 
with the 100 ohm 1W resistors wired 
across the fuse-holders in place of the 2 
amp fuses. If a fault causes the 100 ohm 

resistors to burn up before the cause can 
be found no great harm will be done. Just 
replace the resistors with 100 ohm units 
of 5W rating or higher, if easily available. 
These may also become very hot while 
fault finding progresses but at least they 
will prevent any further damage to the 
amplifier circuitry.

Voltages shown on the circuit are 
intended as a guide only. A normally 
operating amplifier may have variations 
which a novice will regard as unusual. 
The 35V supply rails can be expected to 
vary by at least plus or minus 5% due to 
mains voltage fluctuations, so the two 
voltages marked " + 33.6v" and "-33.6V" 
can be expected to vary by a similar 
amount.

Similarly, the zener-stabilised 15V 
supplies can be expected to be 

anywhere within about 13.6 to 15.7V, 
partly due zener tolerance and partly to 
mains voltage fluctuation. Voltages in the 
preamplifier circuitry can be expected to 
vary proportionally. Add to these normal 
variations the innaccuracies inherent in 
the meter and you should see why we 
state that the voltage readings are only 
a guide.

A useful point to remember is that all 
correctly operating transistors will have 
a base-emitter voltage drop of 0.6 to 
0.75V.

If the output offset voltage is grossly 
in excess of 150mV, eg ± 35V, check first 
that the input earth of the associated 
power amplifier is connected back to the 
appropriate balance control terminal at 
the front of the PC board. This connec
tion is made via the shielded cable shown
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thel-chip 
COSMAC 

¿IP

Now, a CMOS system that really delivers 
the promise of the microprocessor. It's the 
expanded RCA 1800 family with CDP1802, our 
new one-chip COSMAC CPU. And it gives you 
an unsurpassed combination of flexibility, per
formance and cost effectiveness.

Simple COSMAC architecture lowers 
memory costs because of 1 -byte instructions 
and internal address pointers. It also reduces 
I/O costs. Plus design and learning costs.

Then you have the familiar CMOS savings. 
Single power supply. Single-phase clock. Less 
cooling and other equipment, thanks to low 
power and high tolerances.

For all these reasons, we believe no other 
microprocessor matches the RCA 1800 for 
system cost effectiveness. What's more, you 
can get the whole system from us: CPU, ROM, 
RAM,I/O. Everything you need including 
complete design support.

For further information on the above and other 
solid state products, please contact:

Amalgamated Wireless Valve Company Pty. Ltd.
(Technical Information)

554 Parramatta Road, Ashfield, N.S.W. 2131. Phone: (02) 797 5757. Telex: 24530 
Postal Address: P.O. Box 24, Ashfield, N.S.W. 2131
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PLAYMASTER FORTY/FORTY

on the PC layout on page 45 of last 
month's issue. This check should be 
made with a multimeter switched to a 
low ohms range.

If the connection is good, check the 
base-emitter voltages of T6 and T7 (0.7V) 
and their collector voltages — 
approximately + 33.6V and equal. If no 
fault is evident here, check the base
emitter voltages of T9 and T10 and the 
voltage drop across each 39 ohm resistor. 
In each case the voltage should be about 
0.7V. If these resistors have excessive vol- 

obtained by adjusting the 1k preset 
potentiometer, T15 is open circuit.

If the power amplifier is drawing 
excessive current then it may be unstable 
or T15 may be faulty. A check for 
instability can be made using an oscillos
cope or a multimeter switched to an 
appropriate (5 to 30V) AC range. If the 
amplifier is not unstable, as evidenced by 
no AC output signal, then try to adjust 
the quiescent current control, the 1k 
preset potentiometer. If no variation can 
be obtained, then T15 is open circuit. If 

mentioned above may be checked 
merely by bridging with capacitors of 
equivalent value.

If only one channel is faulty, the opera
ting channel can be used as a basis for 
comparison for voltage measurements.

Trouble-shooting in the preamplifier 
follows similar procedures to those used 
in the power amplifier. Remember to 
leave the 100 ohm protective resistors in 
circuit while checking the preamplifiers 
in case you drop a meter prod on the 
PC board, or a similar accident occurs.

Note that while the voltage at the out
put pin of the 741 op amps is nominally 
zero (as in the power amplifiers) there 
will normally be an offset voltage of 
typically ±30mV. If it is much in excess

"PUNCH-THROUGH" TEST

tage and/or are burning up, check to see 
that T9 and T10 are not transposed.

One voltage reading deliberately omit
ted from the circuit diagram is the DC 
voltage at the output of each amplifier- 
referred to as the "output offset voltage" 
above. While this is nominally zero it may 
range anywhere between ±150mV 
depending on component parameters. 
The offset voltage will typically be about 
± 30mV. If the offset voltage is more than 
±150mV then it is likely that T6 or T7 is 
faulty.

Two parameters determine the offset 
voltage at the output of the amplifier. 
They are the degree of matching of the 
beta of T6 and T7 and Vbe voltages of 
these two transistors. Of the two, the for
mer parameter is dominant. Therefore, if 
readers want to minimise the offset vol
tage the simplest method is to closely 
match T6 and T7 for beta. It should be 
possible to achieve an offset voltage of 
20mV or less by this method.

Voltage drop across the 150 ohm resis
tor associated with the emitter of T8 
should be 0.7V, and the collector voltage 
of T8 should be about —22V. If it is closer 
to —35V then T8 is short circuit.

If the output offset voltage is within the 
above limits and the 100 ohm protective 
resistors are dissipating excessive power 
then it is likely that the amplifier is unsta
ble or is drawing excess quiescent cur
rent. If no variation in the current can be 

These diagrams 
illustrate a handy 
method of check
ing any transistor 
with a multimeter 
switched to a low 
Ohms range. 
Naturally, these 
tests will not 
indicate transistors 
that are noisy or 
have low gain.

no quiescent current can be obtained 
and the voltage drop across T15 is zero 
or less than 2 volts, then T15 is short cir
cuit.

Incorrect value resistors associated 
with T15 will produce similar fault condi
tions.

Instability in the power amplifier may 
be due to the following causes: instability 
in the preamplifier, faulty RLC network 
in the output stage, faulty 0.1 uF supply 
bypass capacitors, faulty 4700uF filter 
capacitors or open-circuit ,0022uF 
capacitor associated with the collector of 
T9.

Instability in the preamplifiers should 
not be a factor at this stage because they 
should be disconnected from the power 
amplifier inputs while trouble-shooting 
in this section progresses. The capacitors

WARNING:- TERMINAL VOLTAGE OF OHM-METER SHOULD NOT 
EXCEED 1.5V WITH MAXIMUM TEST CURRENT OF I mA

of this figure, T1, T2 or the 741 may be 
faulty.

If any transistors are removed from the 
circuit as suspect, it is handy to be able 
to check them with the aid of a mul
timeter. The range which is usually 
appropriate is"Rx100 ohms". First check 
the transistor from collector to emitter in 
both directions. Each measurement 
should produce a high resistance rea
ding. Similarly, check the base-emitter 
and base-collector junctions. These 
should give high readings in one direc
tion and low readings in the other.

Hum in the amplifier may be a 
problem caused by some of the abnor- : 
mal operating conditions already 
described, or by incorrect layout. But the 
latter should not occur if the wiring 
‘diagrams have been followed explicitly®
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GETTING INTO MICROPROCESSORS

The Lear Siegler
ADM-3 video terminal kit
A few months ago in the US, Lear Siegler released an assemble-it- 
yourself kit version of their ADM-3 video terminal. The kit has now 
also been released locally by AWA, and although quite a basic "glass 
teleprinter", it offers the main advantages of a video terminal at a price 
which should make it of interest to many people working with micro
computers.

by JAMIESON ROWE

Compared with mechanical data ter
minals like teleprinters, video terminals 
offer a number of important advantages. 
They are virtually silent in operation, and 
the lack of moving parts tends to make 
them significantly more reliable. They are 
also potentially capable of communicat
ing with a computer system at much 
higher rates, being free from the limita
tions of mechanical strobing and decod
ing devices.

Of course until a couple of years ago, 
one had to pay quite a deal of money 
in order to get these advantages. Video 
terminals were even more expensive 
than teleprinters, so that the latter still 
tended to be the choice in cost-sensitive 
applications. Happily this all began to 
change when galloping IC technology 

entered the MSI-LSI-microprocessor 
era.

The US firm Lear Siegler Inc. has been 
quite active in this area, and when it was 
released their ADM-3 terminal set a new 
low level for basic video terminal prices. 
It currently sells for less than the cost of 
a new teleprinter, even in fully assembled 
form.

To be sure, the ADM-3 is a fairly basic 
terminal, compared with some of the 
new "intelligent" terminals. It doesn't 
offer inbuilt text editing, page formatting 
or fancy graphic plotting facilities. Even 
Lear Siegler describe it as their "dumb 
terminal", emphasising that it is designed 
as a teleprinter replacement.

The truth is that a basic terminal of this 
type is not only quite adequate, but very 

appropriate for communication with 
modern micro- and mini-computer sys
tems. Offering quiet, reliable and fast 
operation at a price significantly lower 
than most other terminals, it has a lot in 
its favour.

Now that the ADM-3 terminal is avail
able in kit form for a lower price again, 
it should even begin to come down into 
the computer hobbyist realm.

What does the ADM-3 terminal give 
you? Well, first of all it gives you a 30cm 
rectangular CRT with P4 phosphor and 
bonded non-glare faceplate. On this 
screen can be displayed 960 characters, 
in 12 lines of 80 characters each. An 
option gives 1920 characters, in 24 lines.

The display uses the standard 64 6-bit 
ASCII character set, displayed in 5 x 7 dot 
matrix form. The cursor homes to the 
lower left of the screen, and line feeds 
cause upward stepping of the display 
with top of screen overflow.

The keyboard fitted to the standard 
ADM-3 is a standard communications 
type, with 59 keys. A 10-key numeric pad 
is available as an optional extra.

Both 20mA current loop and RS232C 
voltage interfacing facilities are available, 
with 11 switch selectable communication 
rates from 75 to 19,200 baud. The ter
minal may be operated in either full or 
half duplex modes, and with any of the 
usual asynchronous data formats.

The various data format and com
munication rate options are set by means 
of small slider switches accessible 
beneath a dress plate on the front of the 
terminal, to the left of the keyboard. This 
makes it possible to set up the unit 
without opening the case.

Inside the ADM-3 case virtually all of 
the internal circuitry is mounted on a 
large PCB. The only exceptions are the 
CRT sweep and EHT components, which 
are in a small assembly above the tube 
yoke. The main PCB mounts the 
keyboard as well as the power supply, 
which should ensure a high standard of 
overall reliability.

Quite distinct from the front panel 
communication mode and rate switches, 
there are internal switches to control 
special non-printing functions. These

An outside view of the ADM-3 terminal 
showing its clean, functional styling.

60 ELECTRONICS Australia, January, 1977



Inside the ADM-3 most of the circuitry 
is mounted on a single large PCB.

include keyboard locking, screen clear
ing, and destructive space character.

Thanks to the kind co-operation of 
AWA Data Systems, we were able to 
hook up a sample ADM-3 terminal to 
one of the small microprocessor evalua
tion systems we have been testing. We 
found it very easy to set up for 110-baud 
20mA interfacing, using the supplied user 
booklet. And when in operation with the 
system, we found it very convenient to 
drive.

Character size is quite reasonable, and 
the display is well focussed providing 
one doesn't try for maximum contrast. It 
takes a while to get used to the line spac
ing, which is rather wide, but if anything 
this helps readability.

Even though the ADM-3 has no cool
ing fan, we found it to run quite cool even 
after many hours of operation.

In short, then, we found the ADM-3 to 
be a well-made and thoroughly profes
sional video terminal, of the basic variety. 
One whose interfacing flexibility and 
price should make it very suitable for a 
wide variety of microcomputer system 
applications.

Price of the fully assembled ADM-3 is 
quoted at $1395, plus tax where applic
able. The assemble-it-yourself kit is 
quoted as $965 plus tax.

Enquiries regarding the ADM-3 and 
other Lear Siegler terminals may be 
directed to AWA Data Systems, 422 Lane 
Cove Road, North Ryde, NSW 2113. 
(Telephone 888 8111.) ®

TRAIN FDR (MEW 
TELEVISION 

SERVICING IN YDUR 
SB4RETIME

-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: 
Radio for Amateurs — Amateur Operator’s Certificate

For full information mail this coupon today: stc94i

EA177 Stotts S
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details of the following courses:

(please PRINT)
Stott's undertake that no sales counsellor will call.

Mr., Mrs., Miss

Address

Age

159 Flinders Lane, Melbourne, 3000. Tel: 63 5583
383 George Street, Sydney, 2000. Tel: 29 2445
290 Adelaide Street, Brisbane, 4000. Tel: 311627

_______________________________________ Postcode____________

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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The Serviceman 
. ■ n.qiiz=i

Intermittent colour TV fault

There was a time when mention of an intermittent fault in a colour
TV set would be enough to give any serviceman a fit of the 
But is it all that traumatic in practice? And, from overseas, 
talk of TV sets with built-in ghost suppression.

horrors, 
there is

I came face to face with an intermittent 
fault in a colour TV set this month-the 
kind of thing we used to dread when 
colour TV was only a distant dream (or 
nightmare!). And the strange thing was 
that it produced all the classic symptoms 
of the intermittent fault, just as they were 
back in the days of radio, when even 
monochrome TV was a distant dream (or 
nightmare!).

The set was a Philips K9 and, according 
to the customer, it had been losing 
colour and now had no colour at all. 
When I saw the set in the customer's 
home the first thing I noticed was that 
the fine tuning was out, being much too 
far into the picture carrier on all channels. 
I spent a few minutes re-setting the fine 
tuning which, superficially at least, re
stored the colour.

But there was obviously more to the 
problem than that. My impression was 
that there was no red in the picture and 
a signal from the colour bar generator 
confirmed this. Faults of this kind some
times involve one of the three modules 
in the chrominance section (U260, U270 
and U280) and, as I had a spare set on 
hand, it was a simple job to replace them. 
This produced the first hint of intermit
tent trouble because replacing the 
modules cured the fault—but only for a 
few seconds. At that point I decided it 
had best come back to the workshop.

On the bench I first turned down the 
saturation control and checked the 
monochrome picture. This was normal, 
which seemed to remove any faint pos
sibility that it involved the picture tube 
or any of its immediate circuitry.

I fed in the colour bar pattern and 
checked again. Yes, the red was still miss
ing. Next I fired up the VTVM with the 
idea of making a voltage check around 
the chrominance and colour difference 
sections.

My first check point was the collector 
of the BF337 R-Y colour difference 
amplifier; a fortuitous choice, as it turned 
out. The moment I touched the collector 
with the meterprobe the set came 
good—a classic intermittent symptom.

Such touchiness can often make it
extremely difficult to make progress on 
an intermittent fault but, in this case, I was 
lucky. The restoration lasted only a few 
seconds after I removed the probe and 
this turned out to be completely consis
tent behaviour. I could select either the 
fault condition or correct operation at 
will; something which seldom happens in 
these cases.

I pulsed the set into correct operation 
with the meter probe and checked the 
collector voltage. It read about 130 
against a nominal 125 on the circuit, 
which seemed quite acceptable. As a 
double check I measured the same point 

Simplified drawing of the relevant portion of the K9 circuit. Tracking down the fault 
was simplified by the fact that it could be reproduced at will. Prime suspect was 
the BF337 R-Y colour difference amplifier.
on the G-Y and B-Y BF337s, and obtained 
similar readings.

Then I switched the set off, connected 
the meter probe to the BF337 collector, 
and switched the set on. This was to en
able me to get a reading under the fault 
condition without the risk that connec
ting the probe would pulse the set into 
normal operation. As I had hoped, the 
set came on with the fault showing and 
the meter read 200 volts. This strongly 
suggested that the transistor was not 
drawing any current.

Next I connected the CRO to the R-Y 
output of the demodulator module and 
established that the waveform was nor

mal with the fault present. Then I pulsed 
the set into correct operation and noted 
that there was no change to the 
waveform when this happened.

I moved the CRO to the base of the 
BF337 (the set held in correct operation 
while I did this) and noted the waveform. 
Then I pulsed it into the fault condition, 
whereupon the height of the CRO pat
tern increased markedly, and was also 
distorted. I followed this with a check of 
the DC voltage of the transistor base. This 
increased from six volts for correct 
operation to over seven with the fault in 
evidence.

By now I was convinced of what I had 
suspected for some time; that the BF337 
was the culprit. But I had wanted 
reasonable evidence before I reefed it 
out.

With a new BF337 fitted the set 
returned to normal, with no sign of the 
intermittent condition. I returned the set 
to the customer, and followed this up 
with a phone call about a week later, as 
a precaution. The owner reported that all 
was well and that there had been no sign 
of the trouble. So I considered the point 
proved.

Since than I have discussed this fault 
with various colleagues and I gather it is 
not all that rare. And, of course, it can 
happen in any one of the three colour 
difference amplifiers.

Along more general lines, some of the 
current overseas research and develop
ment in the TV field makes very interest
ing reading.

Most of us are familiar with various 
mottos with which senior executives and 
engineers like to adorn their office desks; 
“Do it now", "The buck stops here", etc. 
But the one I have in mind at the moment 
is, “The difficult we do immediately—the 
impossible takes us a little longer".

While superficially a contradictory 
statement, there is more than a grain of 
truth in it. Today's impossibility has a 
habit of becoming tomorrow's 
conquest.

I was reminded of this by a couple of 
recent reports from overseas concerning 
the control of TV ghosts. For most of us, 
TV ghosts are something we have had to 
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learn to live with because beyond a cer
tain point, there seemed little that could 
be done to control them.

In the early days of TV it was a bit of 
a problem trying to convince customers 
that ghosts were not a product of 
receiver design and I am sure that at least 
a few people bought the most expensive 
sets offering in an attempt to overcome 
a serious ghost problem.

Most people are better informed these 
days, but that is only mildly comforting 
when one is faced with a really bad 
locality. It is very frustrating if, after the 
best aerial available has been tried, one 
still has to tolerate an all-too-obvious 
multiple image.

The first report comes from the USA 
and has been mentioned in overseas 
journals several times in recent months. 
Basically, it is the same form of attack as 
of old, namely, the use of special aerials, 
but with one vital difference. In this 
scheme both the transmitter and the 
receiver use a relatively new type of 
aerial.

More precisely, it is suggested that the 
transmitters should use a circularly 
polarised aerial and that, ideally, the 
receivers should use the same. The idea 
behind this is that a signal reflected from 
behind the receiving aerial would 
appear, to the aerial, to be polarised in 
the opposite sense and would suffer a 
high order of rejection.

The idea appears to be sound enough 
technically and, at first glance, would not 
seem to be too hard to implement. The 
scheme would have a large order of 
compatibility, in that viewers need not, 
in most cases, change their existing 
aerials unless they wish to. Existing aerials 
would still receive the signal, but with a 
loss of 3dB. This order of loss would not 
be important except in fringe or near 
fringe areas.

Nevertheless, this loss appears to be 
one of the reasons why none of the US 
stations wants to be the first to use the 
idea. As they see it they would have to 
bear the cost of a new aerial—no small 
item in itself—for the doubtful privilege 
of decreasing their service area. And, in 
the cut-throat world of American com
mercial television, where stations strive 
to cover as much territory as possible and 
to woo distant viewers away from their 
local stations, such a concession to the 
opposition would be unthinkable.

As a result, it may be left to the FCC 
to first prove the advantages of the sys
tem and then to legislate to put all sta
tions on an equal footing.

It will be interesting to see what comes 
of the suggestion.

The second report comes from the 
Japanese publication JEE (Journal of Elec
tronic Engineering) for August 1976. It 
makes a brief (and slightly garbled) men
tion of work being done by the Japan 
Broadcasting Corporation (NHK) Tech
nical Research Laboratories on ghost 
suppression.

One approach apparently involves the 

use of two receiving aerials with "... a 
simple adjustment process." Beyond 
that, one can only guess.

The other approach was more intrigu
ing, since it stirred memories of some
thing I hadn't thought about for some 
time.

Years ago I dreamed up a scheme 
which I reasoned would, in theory, 
eliminate a ghost, If one could take some 
of the main signal and delay it by a 
precise amount, it should be possible to 
cancel the ghost. The delay would have 
to be equal to the time difference be
tween the wanted and ghost signal, but 
180 degrees out of phase. Also its ampli
tude would have to exactly match that of 
the ghost signal.

It was all pure fantasy of course. While 
the means to delay a signal up to a full 
line period had been developed there 
was no known way that such a delay line 
could be made variable. And it would 
have to be variable and capable of being 
adjusted in situ after the best aerial siting 
and orientation had been determined.

Furthermore, while being variable, it 
would also have to be highly stable, to 
the point where it could accurately main
tain the phase difference between the 
unwanted signal and the cancelling signal 
it was generating.

In short, an impractical dream.
Except that NHK's second approach is 

using-yes—delay lines! And, from what 
I can glean from the indifferent transla
tion, the idea is along the same general 
lines of my one-time fantasy.

The point is that we now have two 
types of delay line which may satisfy the 
rather stringent requirements, and both 
are mentioned in the NHK report. One 
is the acoustic surface wave delay line 
and the other is the CCD (Charge Cou
pled Device).

In the case of the surface wave delay 
line the signal to be delayed modulates 
a carrier signal and the delay is a function 
of the dimensions of the delay line and 
the carrier frequency. So, by varying the 
carrier frequency, we could vary the 
delay.

In the case of the CCD the rate at 
which each sample of information is 
passed from one storage unit to the next 
is a function of the clock rate, the clock 
pulses being the trigger mechanism 
which initiates the transfer. So, again, we 
have a convenient means by which the 
delay can be varied.

Which means that, assuming the 
scheme can be made to work in the field, 
it would be possible to buy a set with its 
own built-in ghost suppression. Some
thing which, until now, we have regarded 
as impossible.

Just the same, I wouldn't hold my 
breath waiting for it to appear in the local 
sets, because a lot of research remains 
to be done.

There is the all-important question as 
to how stable the delay determining cir
cuitry can be made—at a reasonable cost. 
In fact, in the ultimate, it will probably 

be the economics of the system which 
will make or break it.

One disadvantage would be that it 
would suppress only one ghost per delay 
line. Multiple ghosts, as often encoun
tered in front of sloping terrain would be 
the least amenable to such a system.

On the other hand the single, clearly 
defined ghost should be easiest to con
trol. And even if there are lesser ghosts, 
it may well be that the removal of the 
major one will render the lesser ones less 
objectionable, subjectively.

There is also the problem that such a 
system, in suppressing one ghost, will 
introduce another. The delay line would 
be fed with both the direct signal and the 
reflected (ghost) signal so that the ghost 
will now appear displaced twice the dis
tance from the main image as before, and 
in the opposite phase—i.e., a negative 
image.

However, since the delay line signal 
will have to be attenuated to match the 
(usually) lower level of the reflected sig
nal, this second ghost will be attenuated 
by a like amount. In most cases this 
would probably reduce it to a negligible 
level.

In spite of these limitations, there must 
be many situations where the ability to 
suppress a single, prominent ghost, 
would make all the difference between 
an indifferent picture and an enjoyable 
one. Let us hope something comes of it.it

(MICROPHONES)
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MY LORDS, LADIES & GENTLEMEN. 47KA CONTROL
UNIT ONLY?

SEE ETI
NOV 76

Separate player's 
controls also supplied.

Mister Richard H 3«ith (known to his friends as 'Dick') 
respectfully heggeth leave of Her Majesty's loyal 
subjects in the colony (inclusive of settlements at 
Sydney Town, Port Phillip are! Moreton Bay) to offer his 
extensive range of connodious nerchxmdise to all who 
wouldst have need of it, at prices to please all hut his 
competitor merchants. Furthermore, he heggeth leave also 
to inform all and sundry persons that he hath now, by 
appointment, established trust worthy agents for his goods 
throu^iout the length and breadth of the land. Inclusive 
of Van Dieman's Land, and even unto all points of the 
compass — to the North, the South, the East and the West.

E ASÍ TO

INCREDIBLE 
TV GAME KIT
with sound & digital score

• 6 SELECTABLE GAMES
• AUTOMATIC DIGITAL SCORING
• SELECTABLE BAT SIZE
• SELECTABLE BALL SPEED
• SELECTABLE ANGLES
• AUTO OR MANUAL BALL SPEED
* REALISTIC SOUNDS
• SEPARATE ARMCHAIR CONTROLS

This is the original Electronics Today (Nov '76) kit: 
not a backyard design where you don't know what 
you're getting.

Kit Cat K-3432

COMPLETELY

FANTASTIC CB SAFE VERY SIMPLE TO MAKE: 
Contains just 3 IC's 
& 3 transistors.

Stocks are limited — strictly first come; first served!

only99

INCREDIBLE VALUE IN A CB TRANSCEIVER
For the first time, a transceiver with all these 
features under $100!! Has 5 watt input, 23 
channels, AM operation. Signal strength and 
power output metering (S & RF), squelch 
control, easy tuning dial. It's a complete rig - 
all you do is connect an antenna and power, 
and you're on the air. Performance is equal to 
many transceivers in the $100 — $140 price 

■ 50 bracket. Get one of these while they last!
CatD-1149................................................ $99.50
TO OPERATE THESE UNITS LEGALLY YOU 
MUST HOLD AN AMATEUR OR NOVICE LICENSE.

TAPE CARLKIT
JCBTONE CLEANER KIT.
Contains bottle of head cleaner 
fluid, bottle of rubber cleaner 
fluid, gauze, cotton buds and 
adaptor. Cleans all relevant part 
of your tape recorder to ensure 
minimum distortion.

BULK RESISTORS

Cat C 7038 $4.50

PL259 PLUG: The type used on 
practically all transceivers.
Solid construction, easy to wire 
up and suits co-ax up to 10mm

Ä 250
(ÙR67 orsim). 
Cat P-2310.. .. $1.20

Reducing adaptor for above plug: 
Necessary to use RG58U orsim. 
small dia. co-ax. Screw thread fits 
into back of PL259.
Oat P 2360 . S0.40

CABLE JOINER. Two female 
sockets to connect PL259 plugs.
Most cables have PL259 plugs both 
ends. Join cables with this handy 
adaptor. One-piece construction.
Cat P-2380 $1.20

RIGHT-ANGLE ADAPTOR.
Handy for tight corners! Contains 
a PL259 plug and a matching 
'socket' for joining cable to set 
at right angles - use also as a
Cat P-2382 S2,40

\ DUMMY LOAD. Constructed inside 
PL259 plug, 5W rating, ideal for CB 
transceivers. Perfect 52 ohm match.

Just 4 50

300 oRg90 SAVE SAVE SAVE! Did you 
know that you can save more 
than 50% on 1 -off prices by 
buying in bulk. That's a saving 
of more than six dollars!
Our fantastic computerised I 
resistor pack contains 300 top | 
grade resistors, at least 2 of i 
every value from 10 ohms - 1M.I 
You get more of most used: eg I 
20 x 1k, less of less used (2 x I 
560k) 5% tolerance, 1/4 watt. I 
Incredible value! Cat R-7010. |

Cat D 7022 $2.50

B00T/B0NNET-R00F MOUNT.
Can be used on lip of bonnet or boot, 
or can be used with hole through roof. 
Boot mount needs no holes.
Cat 0 4619..............................$3.75

MAGNETIC BASE - NO HOLES!
Incredibly powerful little magnet holds 
this f-i-r-m. Easy to remove & stow.
Nylon gasket prevents scratching.
Cat D-4623 $9.75

ALWAYS AVAILABLE: Tremendous range of amateur, 
novice & CB antennas (INCLUDING GUTTER GRIPPERS, 
MAGNETICS 8> HELICALS); CB & amateur test equipment 
(SWR METERS, POWER METERS, MULTIMETERS, ETC) 
plugs & sockets, patch cords, crystals, linears, amplifiers, 
mobile accessories, base antennas... AND RIGS!

HTTT IT HTTV means low DU I PRICES' SAVE
MIDLAND 13-882C CB TRANSCEIVER: Probably Australia's most popular CB radio! 
23 Channel AM operation, 5 watts input, with a switchable ANL (noise limiter) & NB 
(noise blanker) that really work! Delta tune (helps resolve off-channel signals) and a 
super sensitive dou.ble conversion superhet receiver - a really superb unit. Comes with 
mic, mounting hardware (inbuilt sp) and can be used as a 3W PA with optional horn sp.
Cat 0-4136

NOW15950

.. SPECIAL PRICE (UNTIL STOCKS RUN OUT) $159.50
DICK WAS ALL SET TO REDUCE THESE BY $10.00.

THEN OUR MONEY LOST A LITTLE VALUE.
SO HE'S HAD TO FORGET THAT IDEA! However, if 
there is any consolation, they didn't rise the full amount. 
They are just $10.00 dearer - that's just 6.6%. The 
reason: Dick was able to arrange a huge bulk purchase 
just before de day. This reduced prices. The de-valuation 
tended to upset this somewhat, but at least the prices 
haven't risen as much as they might have.

DUNKED *.& STILL WORKS!
A few weeks ago, a Prospect Fishing Club member 
had an unexpected swim. He capsized his boat, and 
apart from losing the boat itself (and a bit of pride) 
he lost all his gear — including a Dick Smith 3W 3CH 
transceiver. After reaching the shore some time later, he 
noticed a familiar object bouncing in the surf. It was his 
transceiver. Sadly, he pulled the antenna up expecting a 
stony silence. To his surprise, he could hear another boat. 
He called them and got an answer! When the unit reached 
our service dept a few weeks 
later, it still worked 
despite the sand 
and salt which 
filled it!

JUST THINK. This 
could have been yoi 
Is your life protected 
with a safety radio?
YOU CAN'T AFFOR
NOT TO HAVE ONE!

Un-retouched photo shows transceiver full of 
sand & salt as opened in our Banks town store. 
But it still worked — three weeks after it's 'swim'.

We don't expect you to put your 
transceiver to such a drastic test; 
but it's nice to know that it will 
work after such torture if called 
upon to do so - that is, if it's a 
Dick Smith 3 watt 3 channel. 
Look at the specifications: you 
must agree that it's a great little 
transceiver for emergency, club 
or net use. And it costs less than 
many 1 watt transceivers on the 
market! After the dunking, the 
owner called in to Dick Smith

;

SIGNAL INJECTOR

Cat Q-1270 $4.75

MIC INSERTS
FANTASTIC ELECTRET CONDENSOR MIC. 

k INSERT: If you want to repair a microphone 
U (or make one yourself) you cant go past these 
| little inserts: omni directional, 55dB sens.

J and 40dB S/N ratio (min). Just 10.1 x 7.3mm,YOU CAN SERVICE ON THE CHEAP!
Very economic service signal injector puts 
out harmonics way up into the RF region. 
An invaluable service tool (at twice the price!)

FIELD STRENGTH 
METER

50Hz - 12kHz CatC-1164

Handy little field strength 
meter allows you to easily
check power level. Simple VELCRO attachment to dash 
without tools or damage. 26MHz - 230MHz, weighs just 
57 grams. Ideally suited to mobile applications.
Cat Q1370 ........................................................$8.90

tASY CUAN 4”
Clean and demagnetize cassette recorders the easy way! 

Just insert this special cassette into your recorder and turn 
it on. That's it! A rotating 
ferrite inside the cassette 
demagnetizes, while it 
cleans the heads. Ideal 
for lazy audiophiles!
Cat C 3832 .......$4.90.

HAM CLOCK
TELLS THE TIME IN 50 LANGUAGES! 24 hour 
movement gives the time and day (yesterday or 
tomorrow!) in all time zones of the world. Hands 
centred on north pole, shows at a glance if you're 
waking a contact up or not! Also gives amateur 
prefixes for almost all countries and zones.
Cat X 1053

S1.95

$1.95

weighs only 1.5g! CatC-1160

$195
PREFER A CERAMIC INSERT: This one is 

just 46mm dia x 13.5mm deep; sensitivity is 
same as above (-55dB). Freq response is

BALUNS FOR TV

at left) Cat L 4452 .........

Indoor type (shown at right) 
Cat L-4464 ........................ . $2.00

$2.50 M

TWO STYLES FOR INDOOR 
.OR OUTDOOR USE. Use a balun 

and 75 ohm co-ax to reduce ghosts. 
You will need one at the antenna

(unless it has a balun built in ■ not 
many have) and you may need one 

at the set if it only has a 300 ohm 
input. Deluxe outdoor type (shown ,

o
MINI BUZZER
GOT THE BUZZ YET?
You could spend a lot of money buying that other audible 
alarm - or you could save all that money and buy a mini 
buzzer from Dick Smith. Does exactly the same job, solid 
state, but half the size. Use anywhere an audible alarm is 
required: auto applications, clocks, intruder alarms,/^—»
control systems, etc. Operates from around 4V 
to 15V @ 15mA. Frequency 450Hz. Output 
level 70dB (min) at 3 feet.
Cat L-7009 ....................

$1-75
3 DIGIT COUNTER

$«50

S29.75

$2975
24 HR MOVEMENT 
AMATEUR CALLS 
WORLD MAP 
DAY/NIGHT IND.

¿nd picked up another 3 watter.
What mote recommendation is 
necessary? \
Cat D 1252 ..................... $69 90 ■>69 ■
SPECIFICATIONS:

and

SPECIFICATIONS:
POWER: 3 watts (input)
FREQUENCY: 27.88MHz fitted, 2 open.
RANGE: 60km (+) over water
JACKS: Ext. antenna, ext power, ext. speaker.
CONTROLS: Channel, Volume, Squelch, Bat. Ind. 
ACCESSORIES: Case, batteries, earphone, strap.

DICK SMITH

' WHAT CAN YOU USE A TAPE
COUNTER FOR? Besides counting tape ¿»O I 
of course! How about turns counters & 
length measurement for coil or transformer^?- / 
windings. 1001 uses - anything that 
revolves can be linked into one of these 
a simple belt system. Ideal for the 
experimenter's 'junk box' (You'll 
never know when you might need one .. .)
Cat C-3504 ........................................................$2.50

DICK SMITH DEALERS: (Prices may be higher to cover freight, etc) 
A.E. Cooling, 6 Trimmer Rd, Elizabeth Sth. SA. Ph 255-2249

■ If/*/* Veneman & Wyatt, 24 Stuart Hwy, Stuart Park. NT. Ph 81-3491
SI f ( TQijnl1 t Aero Electronics, 123a Bathurst St, Hobart. Tas. Ph 34-8232

I Hunts Electronics, 23 Russell St, Toowoomba. Qld. Ph 32-6944

GROUP The Record Centre, 222 Banna Ave, Griffith. NSW. Ph 62-1577
Wills & Co, 11 Quadrant, Launceston. Tas. Ph 31-5688
Altronics Parts, 105 Stirling St, Perth. WA. Ph 28-1599
Sound Components, 78 Brisbane St, Tamworth. NSW. Ph 66-1363



$49.50

COLOUR YOUR MUSIC

Cat. A 4950.

99.90 Ort. A 4952. S99.90

SAVE NOW

$8.75

Cat C 5515

Cat B-3029 S6.90

Cat A-4444

Cat T4820.. $0.50

Cat T-4825 $0.60
$18.50.we're wrong! Cat K-3434

Special transformer to suit:
Cat M 2822

$4.!

$3.

ALSO AVAILABLE: A special 'short form' 
kit which contains PCB, components, pots, 
but no case or front panel. Ideal lor those 
who wish to build set into another instrument.

Or a little smaller: A no. 65 (.033in) ideal for 
small leads (especially IC pins).

REDUCED 20% HI!
Cat B 2080 ............

60°

HIGH SPEED STEEL MINIATURE DRILLS 
FOR PC BJJARDS:
Just right for component leads, no. 60 (04in) 
won't be too sloppy or too tight.

...............'.............................$59.50
Professional version of the above unit. 
Has 32 diamond flashing lights and 4 
individual colour mixing controls.

Heatsink 
Clip Set 

20

If you want the module only, we have that 
for just $11.50. It has IC & components on PCB. 
Cat X 1052.._ . .... .. $11.50 

module 
only 1 ¡soDE-MAG

240 VOLT OPERATED

NEW (ftteMocj Color Organ Kit
SEE EASEPT NEW MUS|C0L0R ||| —with Dick Smith's 

exclusive CHAMPAGNE FRONT PANEL. 
You've seen the fabulous front panels on the 
Playmaster Twin 25 & 40/40 from Dick - now 
the new Musicolor III has the same 'professional' 
appearance . ONLY AVAILABLE FROM 
DICK SMITH ELECTRONICS!

‘GET PRICES ON

HADA
CONFORMS TO THE ORIGINAL 
ELECTRONICS AUST. DESIGN . . . 
(but has Dick's all-new front panel!) 

onty 49s0
Cat K3141 $29.50

RELATIVES LIKE YOU

The Musicolor: A kaleidoscope of color, audio rhythm and 
visual excitement. Your music takes on a new feeling - almost 
a new dimension when you can actually see it happening.
The Musicolor takes an audio input from your stereo, cassette, rock amp, 
etc (simply connects across the speaker terminals) and uses the information 
in the music to modulate colored lights in one of three channels.
Anyone —even someone who has never seen a resistor - can make 
one of-these fascinating lightshows. With Dick's exclusive 
Construction Manual you get step-by-step instructions. You even 
learn how to solder and what tools you'll need. Guides you through 
PCB assembly, chassis assembly & wiring, testing and, if needed, 
trouble shooting. You really cannot go wrong with this one!

IN THE BUSINESS
SUPERB BlAYMASTER 2564»

Cat K-3140

CANW^^^ERvic??

ELECTROLUBE PCL
Printed circuit lacquer in a 
spray can. Can be soldered 
through, moisture & 
corrosion proofs tracks.

SOLDER SUCKER: Not one 
of your half-baked plastic 
jobs, this is metal for long life. 
Comes complete with a nozzle 
sweeper. Tip (replaceable) is 
made of TEFLON. You can 
spend twice as much and get 
almost the same unit! Value!
Cat T 2560 .........
Spare tip (Teflon) 
Cat T 2570 ........

J50

50e

$7.50

S1.50

See your sound in vibrant colours, these units can be used 
with almost any sound source equiped with external 
speakers. Simply connect to speaker terminals. The sound 
will not he affected as the music only switches the lights - 
it does not power them. Has 30 brilliant diamond pattern 
flashing lights with master sensitivity control. Colours are 
Red, Yellow, Green, Blue and Violet. TWIN 25: The ideal amplifier for the average 

listening area; or for those who have speakers

SPRAY TOOL. This is a mini 
spray gun, air brush, etc, 
powered by an inert gas. $pray 
all your projects, etc, - can be 
used with almost any liquid.
Cat N-1031 $3.90
Cans of propellant for above:
Cat N-1032 $2.50

WELLER SP25D SOLDERING IRON.
Great value in a mains-operatethiron. 25 watts 
(ideal lor all general electronics work) and comes 
with soldering instructions on back of pack.
Cat T-1030 $9.75

Heatsink Pliers: Protect 
expensive components 
with high thermal cond. 

aluminium heatsink 
pliers. Two per set.
Cat T 2620 ..$1.20

ALL TAPE HEADS GET MAGNETIZED: M rf| 
All tape heads need de magnetizing from timeMB ^111 
to time. This nifty little tool makes the job |U| UU 
easy. Get the most out of your cassette or 0 
reel-to-reel machine.
Cat C 7222 ..................

■fSxWMTöS

WORLD RADIO TV 
HANDBOOK. 30th Edition. 
Special offer on this handy 
reference. Lists ALL stations 
(commercial, govt, etc) with 
freq., times, etc. Ideal for SWLs.

COLOUR TELEVISION 
THEORY - HUTSON. 
The serviceman's 'bible' 
Assumes a knowledge 
of B&W theory. Mainly 
PAL system.
Cat 8 3210 ..........S12.50

110 COSMOS IC 
PROJECTS
110 different projects you 
can make using this new 
IC family: get to know 
them the easy way!

INTERNAL TRANSISTOR 
SELECTOR - TOWERS
Over 10,000 US, British & 
European, & Japanese types 
with substitutes, outlines, 
specs & terminal data.
Cat B1826 $6.50

SEE EA DECEMBER 1976

IOS"»
S105.00Cat K-3411

FORTY/FORTY: For larger listening areas, parties, etc 
(or simply for those who like loud music!) this is the
one. Just as easy to build, but 
with the extra oomph! often 
needed. Twin 25 can be easily 
up graded to this with our 
conversion kit. Ask for details.

S34.50

NEW POSTAL CHARGES

Charge 
$1.00
$1.50 

$2.50 
$3.50 
$5.00

Order Value 
$5 $9.99 
$10 $24.99 
$25 $49.99 
$50 $99.99 
$100 nr more

?NOW THERE ARE TWO FABULOUS 
PLAYMASTER AMPLIFIERS:

r Take your pick of the old faithful, the 
Playmaster Twin 25 - or the brand new, 

up rated Playmaster 40/40. Very similar inside 
..: almost the same outside. The difference is in the
^’power supply & transistor mounting. The new 40/40 uses 

a C core transformer for optimum power & noise perform
ance , It gives 40W RMS per channel into 8 ohms.

The Twin 25 gives 25 watts RMS per channel into 8 ohms; it 
is probably the most popular amplifier ever described in Australia!

NOW WITH ALL-NEW CONSTRUCTION MANUAL FOR TWIN 25 AND 40/40

which will not be adequately 
rated to handle higher power. 
Very easy to build, very good 
to listen to. Just as good to
look at!
Cat K 3410 $89.50 895B

SHURE

HIGH PERFORMANCE WITHOUT 
HIGH PERFORMANCE PRICES!
Give your system a new life with a Shure 
M91 ED cartridge from Dick Smith. List 
price is around $50.00. You really save1 
Elliptical stylus, ultra lightweight diamond 
tip. 0.75 - 1.5g tracking. Suitable for 4 
channel (matrix) playback. A superb 
cartridge at a modest price.

Fantastic Speaker Kit
INCREDIBLE VALUE IN A DO-IT-YOURSELF 
KIT. You don't have to know a thing about 
speakers to build your own — just make 
up these incredible kits.! You can 
please yourself what speaker 
you put in them — choose 
one from Dick Smith's large 
range. Our staff will be happy 
to assist and advise you. S* J.» 
Cat C 1062 ....................... $27.50 ea.

$35.95

7AMFM 39 
CLOCK RAD.

OF THINGS THAT GO CLUNK IN 
THE NIGHT... this is not one!
A digital display means the clock is 
silent - a boon for light sleepers! 
Clock controls AM/FM radio or 
alarm, but can also be used as a 
stop watch or interval timer! Lets 
you know if power has been cut!

$39.90

,90

Speakers: For value-for-money it is 
hard to go past the Plessey C8MX. 
These sound fantastic in the above 
enclosure; wide frequency response 
and handles 10W rms.
Cat C 2012.. $7.50 (SAVE $5.00 ON OUR CATALOG PRICE!)

THE GREATEST YET!
AM/FM 
MULTIPLEX 
TUNER
34»

What you see is what you get! No assembly! 
Made for Australian standards - covers full FM 
band, plus AM. Operates from 12V @ 22mA. 
FM Sensitivity: 3.5uV; IF Rejection 80dB; Image 
Rejection 52dB. Stereo Separation 25dB.
Cat F-4615

MA1002 CLOCK
If you buy the MA1002 kit from anyone but 
Dick, you're wasting mo>>ey! Only Dick can 
sell the MA1002 kit (which includes the IC 
module, 6 miniature push buttons, alarm 
slider switch, special transformer & full data 
sheets) for the low, low price of just $18.50. 
Compare everyone else's prices & tell us if

DICK SMITH
ELECTRONICS GROUP

DICK HAS THE FABULOUS MA1002 ALARM CLOCK KIT - AND HE 
HAS IT DOLLARS CHEAPER THAN ANYONE ELSE! The incredible new 
MA1002 IC from NS is a full clock - including the display! It has a few 
extra components on its integral PCB (power supply, etc) but all the 'works' 
of the clock is in the IC! All you do is add a power transformer and a few 
switches for setting, and that's it! You can be telling the time in a few minutes!

complete 
IVDTBUK^^T'^icROPROCESSO? 
1 USERS - LOGIC EXPERIMENTERS— 
■ Here is the keyboard you waited for:

Cat X-1180

Full alpha-numeric/symbolic keyboard 
especially made for computer & allied use.
Each key has independent s.p. switch - 
suitable for ASCII or any other encoding.

S49.50

COMR 49 
I KEYBOARD

N.S.W. Branches: GORE HILL-162 Pacific Highway. 439 5311.
SYDNEY-125 York St..29 1126. BANKSTOWN-361 Hume Hwy.,709 6600.
• . x x O l QLD.- 166 Logon Rd.. Buranda.391 6233.
Interstate Branches: VK _656 Biidge Rd Richmond.421614.

Head Office: Phone 439 S311. Telex AA20036. Cable Diksmit Sydney.
Mail Orders: P.O. Box 747, C.ows Nest. N.S.W.. 206S.

2950

ESPECIALLY MADE 
FOR STUDENTS!
These incredible value 
calculators have all the 
features a student

could want. Better 
than a sly drool!

VALUE! $29.50

48 Functions - constants, roots, powers, reciprocals, 
scientific notation, common & natural logs, trig, 
degree/radians, memory, sum to memory, memory/ 
display exchange, auto power down, electronic on/off, 
- and the four basic arithmetic functions!

SHOP HOURS
MON - FRI : S to 5.30 
BAT: S to IB

By Comet Freight: Minimum packing and hand
ling charge $1.00 - we despatch 'freight on' and 
you pay when you receive the goods.



Your
next electronic circuit 

tester should be a
Sanwa

N-501
• 2pA suspension movement 

— 0.05mA/1 mV resolution
• Double protection — fuse

& Si diode
• Constant 1M£2 input 

impedance (ACV) — 
RF-diode rectified current 
direct to movement

• Revised scale marking — 
intermediate readings 
readily determined

• Multifarious application — 
as circuit analyser

±DCV 0-60mV 0-0.3-1.2.3- 
12-30V (5OOki2/V) 
0-120-300-1,2 k 
(50kil/V) ±2% 
0-30k (w/HV probe)

±DCA 0-2 pS 0-0.03-0.3-1.2 
-3-12-30mA 
0-0.12-0.3-1.2-12 
(300mV) ±2%

ACV 0-3-12-30-120-300-
1.2k (1 Mil)
±2.5% Freq. 20Hz

U-60D
• Measurement ranges 

available.
DCV 0.1 0.5 2.5 10 50 

250 1000 
(20kQ/V) (25kV 
w/HV probe extra)

ACV 2.5 10 50 250 
1000 (8ki2/V)

DCmA 0.05 2.5 50 500 
(500mV drop; 
100mV for 
0.05mA)

Cl Range-X1X10 
X100 X1k 
Midscale —50il 
500S15kQ50ki2 
Maximum — 5ki2 
50k£2 500kQ5M£2 
Batteries 1.5V dry 

cell 
(UM-3 or 
equivalent) 
X2

LI 0.06mA 0.6mA
LV 3V 3V

to 50kHz (floß) 
ACA 0-1.2-12A 
Q x1 x10 x100 x1 k 

x10k x100k (max. 
200M)
Batt. 1.5Vx1 & 
9Vx1

dB -20 to +63 
252x191x107mm 1.95kg

LI 6mA 60mA
LV 3V 3V

• Allowance.
Within ±3% f.s.d. for DCV
& DCmA
Within ±4% f.s.d. (±6% for
2.5V) for ACV
Within ±3% of scale length 
for S2

•Size & weight.
133X92X42 mm & 300 gr

460-ED
• 10pA movement — 

100k£2/V, varistor 
protected

• Polarity reversal switch — 
negative measurements

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

• Detachable indicator block 
— easy maintenance

7SUf
75 years of service 

to Australian industry.

• Accurate DC reading — no 
HF current interference

±DCV 0-0.3-3-12-30-120-
300 (100kil)
1.2 k (16.6kil/V) 
±2% 30k
(w/HV probe) 

±DCA 0-12pA 0-0.3-3-30-
300mA 0-1.2-12A 
(300mV) ±2%

ACV 0-3-12-30-120-300-
1.2 k (5ki2/V)
±3% Freq. 20Hz to 
1 MHz at 3V

ACA 0-1.2-12 (300mV)
—3%

Q x1 x10 x100 x10k
(max. 50M)
Batt. 1.5Vx1 & 
9Vx1

dB -20 to +63 
184x134 x88mm 1.3 kg

P-2B
•The sturdy midget — quality 

quality instrument of 
functional design

• Designed for rugged service 
— phenol-resin front panel 
& metal rear case

• Positive range setting — 
special feature of a pinjack 
tester

• Reserve instrument — for 
household or field service

DCV 0-10-50-250-500-1 k 
(2kO/V) ±3%

DCA 0-0.5-10-250m 
(670mV) ±3%

ACV 0-10-50-250-500-1 k 
(2kŒ/V) ±4%

Cl 0-5k 500k
Batt. 1.5Vx1 

dB -20 to +36 
Mil 0.1-50 ) using
pF 0.0002—0.6 ) external 

power 
120x88x40mm 325gr

ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 
MELBOURNE 699-4999 • PERTH 65-7000 • SYDNEY 648-1711 

• WELLINGTON N.Z. 698-272
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Circuit & 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.

Reliable, low-cost auto intrusion alarm

Many car alarms operate by sensing 
any change in battery voltage caused, for 
example, by courtesy lights coming on 
when a door is opened. This voltage 
drop, particularly for a new battery, may 
only be of the order of millivolts, which 
means that the required sensitivity of the 
alarm may cause it to be susceptible to 
noise and temperature.

In the auto intrusion alarm shown, this 
problem is avoided by taking the input 
circuit from the door switches that con
trol the interior and boot lights. The cir
cuit is designed around two CMOS 
packages, the CD4013 flip-flop and the 
74C02 quad 2-input NOR gate. The 
resistor-capacitor combination R1, C1 
develops a reset command signal to the 
intrusion memory when the alarm is en
abled to allow exit of passengers. Once 
the reset time expires, the flip-flop is 
ready to detect a switch closure to frame 

at the input. Thereafter, opening a door 
or the boot will trigger the alarm and, 
following another short interval (to per
mit the driver to enter the car and disable 
the alarm by a hidden switch), the horn 
is pulsed approximately 50 times per 
minute so as not to sound stuck. After 
several minutes, the alarm circuitry resets 
itself ready for another intrusion. All the 
time delays can be adjusted by changing 
resistor values.

The Darlington pair at the output of the 
third 74C02 IC is used as a switch per
forming a function similar to an SCR but 
not latching with the removal of bias 
from the input. The simple astable circuit 
based on a long-tail pair is self-starting 
and reliable. The circuit was designed as 
a pulse generator rather than a square 
wave generator because the former was 
found to produce a more urgent sound. 
The Darlington output pair acts as a cur

rent booster to supply the 0.5A peak 
needed to drive the car horn relay while 
requiring a bias current that does not 
load down the astable circuit. Further
more, the sensitivity of the Darlington 
pair ensures instantaneous switching of 
the relay during the short period in which 
the output of the astable is building up 
following the triggering of the alarm. A 
diode (OA626) across the 2N2102 output 
transistor affords protection against 
reverse voltages.

The circuit current drain in the quies
cent state is approximately 20uA. The 
total cost of parts is around $5.00 at 
present prices, which makes the alarm 
both an economical proposition and a 
worthwhile project for the do-it-yourself 
electronics enthusiast.

(By Mr R. C. Tychsen, 25 Epping 
Avenue, Eastwood, 2122.)

Modification to Tune-Up Tachometer
Having built the Tune-Up Tachometer 

described in October 1975 by Leo Simp
son, I found it every bit as useful as he 
suggested. I did however, find two dis
turbing points which were the lack of 
exact correlation between the two scales 
and some difficulties experienced in 
calibration.

There is however, a small modification 
which eliminates both faults and that is 
to use a 4:1 range change instead of the 
original 5:1 change. This can be achieved 
by using a series/parallel timing capaci
tor switch. Any pair of metallised poly
ester capacitors can be taken off the shelf 
and I used a pair of .022uF ±10%. In 

parallel this -gives .044uF and in series, 
.011uF. The latter gives a short enough 
time constant for 6000RPM but more 
important, even if the two capacitors are 
on the limits of +10% for one and —10% 
for the other, the ratio of 4:1 is correct 
within 1%. Even if you had the correct 
gear, you would have to go through quite
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AC1005K AUTOMOTIVE CLOCK
Designed around the preassembled MA1003 clock module 

this kit comes complete with case, remote setting switches 
and full instructions. Features crystal controlled time base 
for long term accuracy. Ideal for cars, boats, caravans, homes 
and portable equipment. Display is a brilliant green, 12 hour 
operation with flashing seconds display.
$34-95 pack & certified post $2.50

Now at last you can build a home computer using the 
SC/MP INTROKIT. The SCMPIO eliminates the need for a 
Teletype and uses a UART under hardware control to 
interact with the SC/MP microprocessor. Data can be entered 
using front panel switches and is displayed using LED'S. 
Controls enable user to enter programs, examine contents of 
addresses and registers and to run programs. SCMPIO can be 
readily expanded to accept keyboard input, VDU output and 
additional memory. Supplied complete with assembly 
manual, all components and a copy of "A beginners guide to 
programming with SC/MP".

BASIC SCMPIO KIT $49-50
PACKAGE DEAL SCMPIO KIT WITH SC/MP INTROKIT 

$139.50

PLAYMASTER TWIN 25

Low Cost SCMPIO ~p

° scmpio ° °
STEF RUN RESE'

o
L0A° c o o o o o o o

ô ôôôí) ôôôô
l6BUO *7 H S •« «3 »2 »1 «o

Probably the most popular amplifier kit on the market 
today.

The HOBBY KIT TWIN 25 comes with a top quality 
brushed front panel and fully plated prepunched metal
work. Assembly is a real breeze using our exclusive STEP- 
BY-STEP assembly manual. Options included: timber sleeve, 
speaker protection and 40W conversion kit.

TWIN 25 KIT $89-50
Options: timber sleeve $9.50, speaker protection $11.50 

40W conversion kit $25.00

TWIN 40 (SA4040)
Now with a redesigned front panel and fully imported 

knob set this is a most desirable amplifier to build. Based on 
the design by Leo Simpson at EA the SA4040 is a low 
profile unit delivering a clean 40W per channel at rated 
distortion.

BY POPULAR DEMAND we have now included 2 
additional front panel switches so that you can add speaker 
switches, loudness control, rumble filters, or scratch filters 
(details on request). Options include timber sleeve, speaker 
protection, rumble and scratch filters.

RX7400 VARICAP FM TUNER
Based on our very successful ETI 740 tuner we have now 

redesigned the front panel to match the TWIN 25, TWIN 40 
amplifiers.

The RX7400 uses a unique "electronic dial" using LED'S 
and now features a new LED tuning indicator. Provision has 
been made to accept the AM200A AM module (subject to 
component availability) and front panel controls have been 
fitted.

■BBBBI APPLIED 
TECHNOLOGY

■MB PTY. LTD.

POSTAL ADDRESS: THE ELECTRONIC MAILBOX, P.O. BOX 355, HORNSBY 2077 

WAREHOUSE & SHOWROOM: 109-111 HUNTER STREET, HORNSBY, N.S.W. 2077 
Telephone: 476 3759 476 4758

TRADING HOURS: 9 5 WEEKDAYS, 9-12.30 SATURDAY

TWIN 40 (SA4040) KIT $105-00
Options: timber sleeve $9.50, speaker protection $11.50, 

rumble, scratch filter module $9.50
APPLIED TECHNOLOGY

SA ______

ì lì o
<«------------------- -  > 
A.--------------------- APPLIED TECHNOLOGY “-----------------------|“>»« H °” ]

■— gft@c@© Tsæw - w».®J

RX7400 TUNER KIT $125-00 
option AM100A AM module $20.00 

(p. & p. $2.50)
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CIRCUIT Et DESIGN IDEAS

a stock of capacitors to get two values 
like the ,0082uF and .033uF within this 
accuracy.

The two ranges can be 0-1500RPM and 
0-6000RPM, in which case you can easily

calibrate the lower range 
low voltage mains sup 
even have to rectify it as 
this for you. Even with 
which I used, 100RPM :

calibrate the lower range directly with a 
low voltage mains supply. You do not 
even have to rectify it as the SAK140 does 
this for you. Even with the small meter 
which I used, 100RPM scale points give 

all the accuracy needed for tuning.
There is also another point worth 

noting. A smoothing capacitor across the 
meter can help to take out the residual 
flutter on the meter needle which shows 
with a very light meter movement at low 
speeds.

(By Mr A. Dixon, 30 Browns Avenue, 
Paruranga, Auckland, New Zealand.)

Battery discharge indicator
This simple circuit gives an early warn

ing of the discharge of batteries. In many 
cases, due to the varying loads on lead- 
acid batteries, it is often difficult to deter
mine their state of charge. The simplest 
method is to use a voltmeter, and keep 
an eye on it when drawing current. This 
is adequate if the user can read a meter 
out of the corner of his eye, and is in a 
position where he can obtain meters at 
reasonable prices.

The circuit here will give a 'GO' or 'NO 
GO' visual indication of any significant

Electronic thermostat
This non-timer use of the 555 is as a 

thermostat or an interface between a 
thermistor and a power supply. For 
example, it can be used to turn on a cool
ing or ventilator fan when the tempera
ture reaches a certain level and turn it off 
when the temperature has dropped to a 
preset low level. Similarly, the circuit 
might be used to control the temperature 
of photo processing chemicals and 
baths.

The on and off states of the controlled 
device are determined by the values of 
R1, R2 and R3 and on the resistance and 
temperature coefficients of the thermis
tor.

(By Robert F. Scott, in "Radio- 
Electronics".) 

fall in supply voltage. The zener diode D1 
is chosen for the voltage below which an 
indication is required. (The values shown 
in this case are for 12V operation.) In this 
instance the zener is a 10V device and 
was chosen as it puts about 2V on the 
junction of R1, R2 causing TR1 to con
duct. The collector voltage thus falls to 
a low value keeping TR2 switched off.

Should the supply drop to below 10V, 
DI will cease to conduct causing TR1 to 
shut off. Its collector voltage will now rise 
causing TR2 to start conducting via LED 1 and its limiting resistor R4.

_voltage of zener diode—2
K4 - LED current

Layout is by no means critical, as fif
teen units have been built with uses 
ranging from a car battery indicator to a 
battery indicator for a cheap radio using 
a 9V battery. D1 in this latter case was 
a 6.8V zener.

(From "Practical Wireless".)

DESPATCH 
SERVICE

869 GEORGE STREET 
SYDNEY

Printed board for Capacitance Meter
Attracted by the article in October, 

1976, describing the construction of a 
Direct Reading Capacitance Meter, I 
decided to build one for my own use. 
However, on close inspection I noticed 
that it made use of one of the standard 
DIP boards which were designed for 
general use. As I have the facilities to 
make an artwork and make up a printed 
board, I decided to make up a special 
board for this project.

Having produced a board and used it 
for the Capacitance Meter, the thought 
occurred to me that other readers may 
wish to duplicate my pattern. The art
work is reproduced here in actual size 
and I have included sufficient identifica
tion marks on it so that the pattern may 
be readily related to the circuit diagram.

(By Norman Marks, 57 Bellamy Street,
Pennant Hills, NSW. 2120.)

CNR GEORGE & HARRIS STS 
RAILWAY SQUARE 

TEL211-0816, 211-0191
OPEN MON.TOFRI 
8.15 AM TO 5.30 PM 

SAT. 8.00 AM TO 11.45 AM
Our Comprehensive Electronic 
Component stocks include Jean 
Renaud Push Button Switches 
made up to your combination 

within 8 hours.
TV AERIALS & ACCESSORIES 

IC & SEMICONDUCTORS 
POMONA SHIELDING BONES 
ELECTRONIC HANDBOOKS 

REPLACEMENT VALVES FOR 
NATIONAL TV 

LARGE NUMBER OF PC.
BOARDS.

OPEN SATURDAY MORNINGS
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Lafayette)) 
27MHz 
two-way

I '

Books & 
Literature

5 WATT 6 CHANNEL 
‘MICRO 66’

The latest Lafayette 27 MHz tran- 
cievers whose versatility, reliability 
and performance are famous world 
wide with 100,000‘s in constant use. 
Lafayettes two-ways offer rugged
ness and compact size making them 
ideal for use in industry, farm, 
sports and marine applications.

All above 
transceivers 
are P.M.G. 
Type Approved 
(Licence Required)

Lafayette are____, „
specialists full range 27MHz 
crystals, antennas, auxiliary 
equipment available!
Dealer enquiries invited , for further details:

Lafayette))
the Communicators

Div. of Electron Tube Distrib. Pty. Ltd.
94 ST. KILDA RD. ST. KILDA

S Victoria 3182 Telep: 94 6036 ,

Understanding CMOS
UNDERSTANDING CMOS INTEGRA

TED CIRCUITS, by Roger Melen and 
Harry Garland. Published by Howard 
W. Sams & Co, Indianapolis, 1975. Soft 
covers, 135 x 215mm, 144pp, many 
diagrams. Price in Australia $5.95.
Superficially this little book gives the 

impression of being just another paper
back on a topical technical subject. But 
on inspection, it turns out to be well writ
ten and technically quite sound, as well 
as being very readable and down-to- 
earth. And both authors turn out to be 
Ph.D.'s with solid grounding in elec
tronics, not just enthusiast-writers.

The books starts with basic digital con
cepts,* progresses through CMOS device 
operation and fabrication, design of cir
cuits and systems. Three final chapters 
then deal with applications, with an 
appendix giving pin diagrams for a selec
tion of 4000-series devices.

In short, a well produced book, and 
very suitable for anyone seeking a sound 
yet readable introduction to CMOS 
devices and their operation. Excellent 
value for money, too!

The review copy came from Dick 
Smith Electronics, who list it under 
catalog number B1260. (J.R.)
Test instruments
PRACTICAL TEST INSTRUMENTS YOU 

CAN BUILD. Edited by Wayne Green. 
Published 1974 by TAB Books, USA. 
Stiff paper covers, 192 pages 215 x 
135mm, illustrated by diagrams and 
photographs. Australian price $5.95.
The projects in this book, according to 

the preface, have all been selected from 
the pages of "73" magazine, published 
in the USA for radio amateurs. Having 
thus been hand-picked and re
published, it is reasonable to expect that 
they should be a good, reliable selec
tion.

The first major section of 57 pages 
deals with semiconductor testing 
gadgets—eleven in all—ranging from a 
simple "interface." with an ohmmeter, to 
a complete transistor parameter tracer.

The next major section of 40-odd 
pages contains 10 projects concerned 
with the measurement of volts, ohms and 
RF watts, while section 3 is given over to 
"Dippers" of one kind and another.

Part 4 is rightly described as a "grab 
bag" of oddments-a regulated supply 
for ICs, a 10-minute timer, test probes, 
a crystal tester, crystal .frequency 
checker, coil Q tester, and so on.

The book is quite obviously slanted 

towards the licensed amateur operator 
and, for each project, presents circuit, an 
explanation of how it works and what it 
is supposed to do and, here and there, 
a picture of the prototype.

It is notable that the prototypes are all 
real "ham shack" products, built in 
available boxes, hand calibrated, with 
never a pretty label in sight. This is not 
meant as a criticism but, rather, as poss
ible. encouragement for those who may 
want to "have a go'’ without spending a 
fortune on instrument hardware and cos
metics. And the modest price of the 
book should be a further 
encouragement. Our review copy came 
from the Technical Book Co, 295 Swan- 
ston St, Melbourne 3000. (W.N.W.) 

Historical
VINTAGE CRYSTAL SETS 1922-1927, by

Gordon Bussey. Published by IPC 
Business Press Ltd (Wireless World 
Imprint), London, 1976. Soft covers, 
154 x 248mm, 128pp, many illustra
tions. Price in UK £2.50 plus postage. 
Written mainly for the radio historian 

and nostalgia enthusiast, this monograph 
on vintage crystal sets catalogues some 
400 trade names, 600 companies and 200 
receivers. It appears to be devoted 
almost exclusively to British crystal sets, 
however, making virtually no mention of 
other countries.

If you're interested in the subject, it 
should make a worthwhile reference.

No information on local price or 
availability was provided with the review 
copy, which came direct from the 
publisher in London. (J.R.)

You-build-it
21 SIMPLE TRANSISTOR RADIOS YOU 

CAN BUILD, by R. H. Waring. Stiff 
paper covers, 142 pages 210 x 130mm, 
illustrated by circuits and diagrams. 
Published 1975 by TAB Books, Blue 
Ridge Summit, Pa, USA. Australian 
price $4.95.
Unlike many "you can build" books, 

this one opens with about 25 pages of 
theory, serving to introduce the novice 
reader to the subject. It then progresses 
to crystal sets, tuned circuits, amplifiers 
and output stages, transistors, TRF 
receivers, regenerative and reflex 
receivers, and superhets. From page £3 
onwards, the author reverts to com
ponents, circuit construction, and to 
something on FETs and ICs.

The approach is a good one, mixing 
theory with practice, hopefully to leave 
the reader with a mixture of both.
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Sample reading of the early pages 
looked promising, but then I came across 
Fig. 4.1 where the relationship between 
coil tappings, gain and selectivity appears 
to be thoroughly confused. Thereafter, in 
diagram after diagram, the aerial is 
shown connecting directly to the hot end 
of the coil, as if the draughtsman knew 
no better, and despite the fact that it 
wrecks the behaviour of the tuned cir
cuit!

Then, in chapter 8, the author explains 
the TRF principle but, in Fig. 8.3 he 
presents a simple transistor detector with 
a single tuned proprietary coil "elimina
ting the need for ganged tuning capaci
tors"!

In Fig. 9.6 a mistake in the diagram 
neatly shorts the coil secondary; Fig. 9.11 
features a rather dubious combined 
reaction and volume control, while Fig. 
10.1 (relating to a superhet) explains 
AGC as feeding back "a proportion of 
the signal after detection". Then Fig. 10.2 
shows a 1-transistor superhet front end 
and "one stage of IF amplification"— 
actually just an IF transformer.

Faced with things like this, I couldn't 
help but wonder whether the author's 
original text had been assembled into a 
book by others whose grasp of the sub
ject was less thorough. You might still 
find some help in it but don't treat every 
detail as "gospel". Our copy came from 
the Technical Book Co, 295 Swanston St, 
Melbourne. (W.N.W.)

Contructor's guides
SIMPLE CIRCUIT BUILDING, by P. G. 

GRAHAM. Newnes-Butterworth, 
London, 1976. Soft covers, 135 x 
216mm, 112pp, many diagrams. Price 
$4.00.

PRACTICAL ELECTRONIC PROJECT 
BUILDING, by A. C. Ainslie and M. A. 
Colwell. Newnes-Butterworth, Lon
don, 1976. Soft covers, 135 x 216mm, 
106pp, many diagrams. Price $4.00.

PROJECT PLANNING AND BUILDING, 
by M. A. Colwell. Newnes-Butter
worth, London, 1976. Soft covers, 135 
x 216mm, 102pp, many diagrams. Price 
$4.00.
These three low-cost little books are 

part of a "constructor's guide" series cur
rently being published by Newnes- 
Butterworth. Apparently the series is 
designed particularly to help those who 
wish to build up magazine projects, but 
find that they lack background know
ledge and practical experience.

Together they provide a surprising 
amount of down-to-earth information on 
both basic electronics theory, design and 
construction. On the practical side there 
is lots of useful material on selection and 
use of tools, design and etching of PC 
boards, wiring, metal "bashing", layout, 
panel lettering, and basic troubleshoot
ing-

In short, very practical reading.
The review copies came from Butter

worth Australia (I.R.). ©

BOOKS
NEW-NEW—NEW

Latest editions of some of the most popular books on the 
subject:

A.R.R.L. Handbook 1 976 (Amer. Radio Relay
League) $9.95

A.R.R.L. Ham Radio Operating Guide $7.30
A.R.R.L. Electronics Data Book $5.50
Reference Data for Radio Engineers

(New Edition) I.T.T $36.00
padio Handbook (William I. Orr) 20th Edition $23.45
World Radio TV Handbook 1976 $10.40

New Books:
30 IC Projects (Herbert Friedman) $3.75
Unique IC OP-AMP Applications (Walter C. Jung) $6.35 
IC OP-AMP Cookbook (Walter C. Jung) $ 1 6.60
TTL Cookbook (Lancaster) $10.75
RTL Cookbook (Lancaster $6.60
Active Filter Cookbook (Lancaster $17.95
FM From Antenna to Audio (Leonard Feldman) $6.35 
Transistor Substitution Handbook $5.75
International Transistor Selector (T.D. Towers) $6.40
VHF Antenna Handbook (Ed. A. Barvicks) $6.30
Shortwave Listener's Guide (H. Charles Woodruff) $4.75

De Muiderkring Publications:
Transistor Equivalents— 10th Edition (Entirely revised 

and extended) $8.50
TTL Digital Integrated Circuits Part 1 Series 7400-74132 

with Equivalents $8.95
Semiconductor Handbook Part 1 —Transistors 1st Edition 

(A.E.C. Van Utteren) $8.95

American Radio Relay League
Publications:

Hints and Kinks for the Radio Amateur $3.50
The Radio Amateur's VHF Manual $5.50
Understanding Amateur Radio $5.50
The Radio Amateur's License Manual $2.00
Howto Become a Radio Amateur $2.00
A Course in Radio Fundamentals $4.50
A.R.R.L. Antenna Book $5.50
Special Communications Techniques for the

Radio Amateur $4.50
FM & Repeater for the Radio Amateur $ 5.50
Single Sideband for the Radio Amateur $4.50

Howard W. Sams Publications:
Color TV Servicing Made Easy—Volume 1

(Wayne Lemons & Carl Babooke) $6.10
Color TV Servicing Made Easy—Volume 2

(Wayne Lemons & Carl Babooke) $7.60
Handbook of Transistor Circuits (Allan Lytel) $7.60 
Know Your VOM-VTVM ONow Includes Vacuum Tube,

Solid State, Analog, Digital (Joseph A. Risse) $ 7.00 
Transistor Specifications Manual—7th Edition $7.60
TV Servicing Guide—Arranged by Trouble Symptoms

(Leslie D. Deane & Calvin C. Young, Jr.) $5.75
Security Electronics (John L. Cunningham) $5.95 
Electric Guitar Amplifier Handbook (Jack Darr) $10.20 
Electronic Projects (Herbert Friedman) $4.50
Understanding IC Operational Amplifiers

(Roger Nelen & Harry Garland) $5.10
5 Minute Electronic Projects (Len Buckwaiter $5.10 
RC Circuits (Rufus P. Turner) $4.75
Practical Transistor Servicing (William C. Caldwell) $6.35 
101 Ways to Use Your VOM and VTVM

(Robert G. Middleton) $5.75
101 More Ways to Use Your VOM and VTVM—2nd

Edition (Robert G. Middleton) $5.75
Electronic Calculators (H Edward Roberts) $7.60
Dictionary of Audio and Hi-Fi

(Howard W. Sams Editorial Staff) $6.85
Transistor Fundamentals—A Programmed Learning

Course—Volume 1 —Basic Semiconductor & Circuit
Principles (Robert J. Brite) $6.35

Transistor Fundamentals—A Programmed Learning
Course—Volume2—Basic Transistor Circuits
(Charles A. Pike) $6.35

Transistor Fundamentals—A Programmed Learning
Course—Volume 3—Electronic Equipment Circuits 
(Martin Gersten) $6.35

Transistor Fundamentals—A Programmed Learning 
Course—Volume 4—Digital & Special Circuits (Louis 
Schweitzer & Reginald H. Peniston) $6.35

RCA Publications:
SSD-204C Power Transistors $4.50
SSD-205C RF/Microwave Devices $4.50
SSD-2O6C Thyristors / Rectifiers $4.50
SSD-2O7C High Reliability Devices $4.50
Solid State Servicing—Hi-Fi, Tape, Records, AM/FM

Mono, Stereo, TV B & W, Color $5.95
Designer’s Handbook—Solid State PowerCircuits $ 11.25 
RC 30—Receiving Tube Manual $4.50
SC 1 6—Solid State Devices Manual (New Edition of RCA

Transistor Manual) $7.95
HM92—Solid State Hobby Circuits $4.50

Prices subject to alteration. Correct at time of going to press

For Mail Orders please add: 80c Local $ 1.50 Interstate 
McGill s authorised newsagency pty. ltd. 

187 Elizabeth Street, Melbourne. Phone: 60 1475-6-7

Just some of the titles from the biggest 
range of radio and electronics books in Aus
tralia.
If the book you require is not listed below 
it can be ordered from us.

Other Titles:
73 Dipole and Long-Wire Antennas

(Edward M. Noll) $6.35
73 Vertical, Beam & Triangle Antennas

(Edward M. Noll) $7.00
Basic Television—Principles & Servicing—4th Edition

(Bernard Grob) New Edition—Soft Cover $ 14.45
Basic Electronics—3rd Edition (Bernard Grob) $ 13.00
Colour Television Servicing—Second Edition

(Gordon J. King) $13.20
Colour Television Theory—PAL System Principles &

Receiver Circuitry—SI Units (Hutson) $11.30
PAL Colour Television for Servicemen

(W.C. Cook) $15.00
Pin-Point TV Troubles in 10 Minutes—Check Charts—New

TV Trouble Shooting Techniques $7.60
The Oscilloscope (George Zwick) $6.70
Pin-Point Transistor Troubles in 12 Minutes—

Check Charts—New Transistor
Trouble-Shooting Techniques $9.65

Transistor Pocket Book (R. G. Hibberd) $9.00
Radio, Valve and Semiconductor Data— 10th Edition

(Compiled by A. M. Ball) $5.40
Pickups and Loudspeakers—How to Choose and Use

(John Earl) $7.50
Audio Technician's Bench Manual (John Earl) $9.00
Non Linear Circuits Handbook

(Analog Devices Inc.) $9.00
Manual of Sound Recording—Second Edition

(John Aldred) $8.75
Basic Colour T.V. Course (Stan Prentiss) $8.45
Basic Theory & Application of Transistors

(US Army) $3.75
Basic Electronics (US Navy) $6.25
Basic Electricity (US Navy) $6.25
Introducing Electronic Systems (Ian R. Sinclair) $4.50
Introducing Amateur Electronics (Ian R. Sinclair) $3.75
Radio and Electronic Laboratory Handbook 8th Edition

(M . G . Scroggie) $15.60
How to Get the Most out of Your Pocket Calculator

(Henry Mullich) $1.95
Public Address Handbook—A Manual of Sound

Reinforcement (Vivian Capel) $9.00
MOS Digital ICs (George Flynn) $7.15
Wind/Solar Energy—For Radio Communicationsand

Low-Power Electronic / Electric Applications
(Edward M Noll) $9.00

FET—Principles, Experimentsand Projects
(Edward M. Noll) $ 10.20

Fowler's Electrical Engineer s Pocket Book
68th Edition $9.10

Mechanical World Electrical Year Book 1975/76 $8.25 
Analog-Digital Conversion Handbook

(Engineering Staff of Analog Devices, Inc.) $6.70
ABC's of Electronics (Earl J. Waters) $5.75
How to Build Speaker Enclosures

(Sams Publication) $5.75
Amateur Radio Technique (Radio Society of Great Britain

Publication) $7.40
Servicing Closed-Circuit Television (Melvin Whitmer)

(Sams Publication) $6.35
Top Projects from Electronics Today $2.50
Newne’s Radio Engineer s Pocket Book—

14th Edition $4.50
Getting the Most out of Your Electronic Calculator

(William L. Hunter) $7.10
Hi-Fi Loudspeakersand Enclosures (A. Cohen) $8.80
Linear Integrated Circuits (National) $ 7.60
Voltage Regulator Handbook (National) $ 7.45
MOS Integrated Circuits (National) $6.00
Interface Integrated Circuits—1975 Edition

(National) $7.45
Digital Integrated Circuits (National) $7.60
99 Ways to Know and Use Your Electronic Calculator

(Sams Publication) $7.15
Foundations of Wireless and Electronics—9th Edition

(M. G. Scroggie) $9.50
Scanner-Monitor Servicing Guide (Robert G. Middleton)

(Sams Publication) $5.95
Transistor TV Servicing Made Easy (Jack Darr)

(Sams Publication) $6.35
Practical Test Instruments You Can Build

(Edited by Wayne Green) $7.80
Ham Notebook—Volume 1 $4.10
Ham Notebook—Volume 2 $ 5.30
Second Book of Transistor Equivalents & Substitutes

(B.B. Babani) $2.75
Mullard Data Book 1 976 $2.10
Microprocessor/Microprogramming Handbook

(Brice Ward) $11.90
Electronics Pockef Book—Third Edition

(Editor P. J. McGoldrick) $10.10
Slow Scan Television Handbook (Miller & Taggart) $7.10 
Video Security Systems (Keith W. Bose) $7.15
VHF Handbook for Radio Amateurs

(Herbert S.Brier & William I. Orr) $7.60
The Transistor and Diode Data Book for Design Engineers

(Texas Instruments) $6.70
The Power Semiconductor Data Book for Design Engineers

(Texas Instruments) $6.70
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GENERAL PURPOSE - LOW PROFILE TRANSFORMERS FOR CONNECTING TO 240V 50HZ. 
DESIGNED TO COM PL Y WITH CLAUSES 4,10,20(b) and 20(c) OF AUSTRALIAN STANDARD C126.

PRINTED CIRCUIT BOARD MOUNTING 5VA
PARALLEL

TYPE No. SERIES CONNECTIONS CONNECTIONS

PL6/5VA 6 volts at 0.83 amp 3 volts at 1.67 amp
PL9/5VA 9 volts at 0.56 amp 4.5 volts at 1.11 amp
PL12/5VA 12 volts at 0.42 amp 6 volts at 0.83 amp
PL15/5VA 15 volts at 0.33 amp 7.5 volts at 0.67 amp
PL18/5VA 18 volts at 0.28 amp 9 volts at 0.56 amp
PL24/5VA 24 volts at 0.21 amp 12 volts at 0.42 amp
PL30/5VA 30 volts at 0.17 amp 15 volts at 0.33 amp

Height................ .
Width.............................
Length ..........................

32mm
40mm
53mm

CHASSIS OR FRAME MOUNTING 20VA CHASSIS OR FRAME MOUNTING 40VA

SERIES CONNECTIONS
PARALLEL 

CONNECTIONSTYPE No.
PL12/20VA 12 volts at 1.67 amps 6 volts at 3.33 amps
PL15/20VA 15 volts at 1.33 amps 7.5 volts at 2.67 amps
PL18/20VA 18 volts at 1.11 amps 9 volts at 2.22 amps
PL24/20VA 24 volts at 0.83 amps 12 volts at 1.67 amps
PL30/20VA 30 volts at 0.67 amps 15 volts at 1.33 amps
PL40/20VA 40 volts at 0.50 amps 20 volts at 1.00 amps
PL50/20VA 50 volts at 0.40 amps 25 volts at 0.80 amps

TYPE No. SERIES CONNECTIONS
PARALLEL 

CONNECTIONS
PL15/40VA 15v, 13.5v, 12v, 9v

3v at 2.67A
7.5v,6v, 1.5vat 5.33A

PL30/40VA 30v, 27v, 24v, 18v, 
6v at 1.33A

15v, 12v, 3v at 2.67A

PL50/40VA 50v, 45v, 40v, 30v, 
10v at 0.8A

25v, 20v, 5v at 1.6A

PL30-9/40VA 30v at 0.5A with
9v at 3.0A

15v at 1.0A with 9v at
3.0 A

PL1.5-18/20VA
Is provided with a multi tapped single secondary winding rated at 
1.11 amps from which the following voltages are obtainable:
1.5 V, 3V, 4.5V, 6V, 7.5V 9V, 10.5V, 12V, 13.5V, 15V, and 18V. 
Additionally centre tap configurations are all obtainable e.g.- 
9V-0-9V, 7.5V 0.7.5V, 6V-0-6V, 4.5V-0-4.5V, 3V-0-3V, and 
1.5V-0-1.5V.

Height - 20VA & 40VA .... 38mm
Height — 60VA.........................53mm
Width.......................................... 60mm
Length..................................... 110mm

PL1.5-18/40VA
Is provided with a multi tapped single secondary winding rated at 
2.22 amps for which the following voltages are obtainable:
1.5 V, 3V 4.5V, 6V, 7.5V, 9V, 10.5V, 12V, 13.5V, 15V, and 18V. 
Additionally centre tap configurations are all obtainable e.g.- 
9V-0-9V, 7.5V-0-7.5V, 6V-0-6V, 4.5V-0-4.5V, 3V-0-3V, and 
1.5V-0 1.5V.

CHASSIS OR FRAME MOUNTING 60VA
PARALLEL

TYPE No. SERIES CONNECTIONS CONNECTIONS
PL30/60VA 30v, 27v, 24v, 18v 

6v at 2.0A
15v, 12v, 3v at 4.0A

PL50/60VA 50v, 45v, 40v, 30v 
10vat 1.2A

25v, 20v, 5v at 2.4A

PL80/60VA 80v, 70v, 60v, 50v
20v, at 0.75A

40v, 30v, 10vat 1.5A

SECONDARY RATINGS LISTED ARE STOCK TYPES, OTHER RATINGS MANUFACTURED TO ORDER.

PLUG ADAPTORS TYPE "PPA"
are manufactured with AC or DC output rated up to 7VA, AC, and 4.5VA, DC 
depending upon filtering and regulation specified. They are provided with either 
flexible output leads, or quick connect terminals. Quick connect terminals are 
suitable only where output polarity is no consequence. Applications include: battery 
chargers for Nicad cells, battery savers for transistorised equipment (radio receivers, 
tape players, calculators, etc.) and any situation where low power and low voltage 
is specified. General purpose types with DC filtered output are stocked.

MANUFACTURED BY:-FERGUSON TRANSFORMERS PTY. LTD.
HEAD OFFICE: 331 HIGH STREET, CHATSWOOD, N.S.W. 2067 

PHONE: 407 0261. TELEX: AA25728 __
AVAILABLE FROM YOUR ELECTRICAL WHOLESALER. AGENTS IN OTHER STATES:

TASMANIA
Associated Agencies

Pty Ltd, 
25 Barrack Street, 
Hobart 7000 
Phone:23-1843

QUEENSLAND SOUTH AUSTRALIA A.C.T. WESTERN AUSTRALIA VICTORIA
Keith Percy & Co., 
2-4 Byres Street, 
Newstead 4006 
Phone 52-7461

K. D. Fisher & Co.
128 Main North Road, 
Prospect 5082 
Phone: 269-2544

A.C.T. Industrial Electrical
Communication Pty Ltd, 

4 Ipswich Street, 
Fyswick 2609 
Phone: 95-2086

H. J. McQuillan Pty Ltd, 
57 Division Street, 
Welshpool 6108 
Phone: 68-7111

Ferguson Transformers 
Pty Ltd,

181-183 Hawke Street, 
West Melbourne 3003
Phone: 329-7437

329 6415
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An Introduction to Digital Electronics—12

Basic readout devices
The output information from digital systems must often be displayed 
visually in numerical form. This chapter looks at the variety of basic 
readout devices used for output displays of this type. Those described 
are gas-discharge tubes, light-emitting diodes, fluorescent displays, 
incandescent filament tubes and liquid-crystal panels.

by JAMIESON ROWE
In many applications of digital elec

tronics, the output from a system is 
interpreted as a number which must be 
displayed directly to the operator in visual 
form. A good example of this is provided 
by digital instruments such as frequency 
counters and digital voltmeters (DVMs), 
where the number displayed corresponds 
directly to Hertz or volts, respectively.

Over the years many different types of 
display device have been used to provide 
this sort of readout, some with more suc
cess than others. To cover all of them here 
would take a great deal of space, and in 
many cases the effort spent would be lar
gely wasted as the devices concerned 
have long since faded into obscurity. We 
will therefore look only at the devices and 
techniques which have survived the test 
of time, and are still in current use.

Probably the first really successful digi
tal display device to be developed was the 
shaped-cathode gas discharge tube, 
shown in Fig. 1. These are often given the 
generic name of "Nixie" tubes, although 
this name is strictly a trademark of the 
Burroughs Corporation in the USA who 
first developed tubes of this type.

Basically these tubes are a development 
from the simple neon lamp, which has two 
metal electrodes sealed inside a glass tube 

containing neon gas and a trace of mer
cury vapour. When a potential of about 
75 volts DC is applied between the elec
trodes, the gas inside the tube ionises and 
a glow discharge is produced in the 
immediate vicinity of the cathode (more 
negative electrode).

It is this confinement of the glow 
discharge to the immediate vicinity of the 
cathode which is exploited in the shaped- 

+ 150V

cathode display tube. Here there is not 
one cathode but ten, and each is shaped 
in the form of one of the ten decimal 
numerals 0-9. The ten cathodes are 
stacked one behind the other, as shown, 
with the anode in the form of a fine wire 
mesh in the front. The tube may thus be 
arranged to display any of the numerals 
at will, simply by activating the appro
priate cathode.

Typically this is done using a circuit of 
the type shown. The anode of the tube is 
connected to a source of around 1 50V 
DC, via a resistor R. Each of the cathodes 
is connected to ground (negative) via a 
high-voltage switching transistor, with the 
transistors controlled by the outputs of a 
BCD-to-decimal decoder. The decoder 

FIG 2 PLANAR GAS DISCHARGE DISPLAY

thus causes the tube to display the 
decimal numeral corresponding to the 
BCD code presented to its input.

The anode series resistor R is required 
because although the tube has a voltage 
drop of around 70V when ionised, it 
requires at least 120V for ionisation to 
take place. The resistor absorbs the dif
ference in voltage, and also tends to main
tain the tube current relatively constant 
despite differences between the various 
cathodes. Typically the resistor value is 
between 50k and 100k.

While the shaped-cathode display was 
used in a greet many digital readouts, it 
had one main disadvantage. This was that 
the discharge produced by the cathodes 
near the rear of the tube tended to be ob
scured by the cathodes in front, making 
them difficult to read.

In order to obviate this problem, design
ers came up with the planar type of gas
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discharge display shown in Fig. 2. This 
uses a somewhat flatter construction, with 
the multiple cathodes all in the same 
plane. But in this case there are only seven 
cathodes, arranged in the now-familiar 
squared-8 or "seven segment" format, so 
that the various decimal numerals may be 
displayed by activating combinations of 
segments simultaneously.

Thus a "1" is displayed by activating 
cathodes b and c, for example, or a "6" 
by activating cathodes c, d, e, f and g. The 
cathodes are again controlled by high- 
voltage switching transistors, as shown, 
but in this case the transistors are driven 
by a BCD-to-7-segment code translator 
rather than a decoder.

Note that the anode of a planar gas
discharge display is not usually a wire 
mesh, but rather a transparent electrode 
of tin oxide deposited on the inside of the 
glass front plate. This tends to give 
improved visibility also, over and above 
that provided by the single-plane type of 
display.

Of course the planar gas discharge 
display shares with the original shaped- 
cathode type the need for a high-voltage 
power supply, and for switching transis
tors capable of withstanding up to 1 20V 
or so. This makes both types rather unsui
table for use in low voltage systems.

Because of this problem gas discharge 
devices have tended to lose favour in 
recent years, with designers opting more 
for display devices capable of operating 
from lower voltage supplies.

The most popular of these is the light
emitting diode or LED display, shown in 
Fig. 3. Like the planar gas-discharge 
display this uses the 7-segment display 
format, but here the sources of light for 
the seven segments are individual LED 
chips. The chips are mounted on a com
mon substrate, in positions which cor
respond to the centre of each display 
segment.

The individual chips are typically quite 
small—less than 1mm square. This makes 
direct viewing of the chips practical only 
for very small displays, such as those on 
digital watches and pocket calculators. 
Even for these applications, moulded plas
tic lenses are usually fitted in front of the 
chips to provide optical magnification.

For larger displays, the technique 
shown in Fig. 3 is generally used. Here 
a moulded plastic block which mounts in 
front of the chips on the substrate is 
provided with tapered slots, the inside of 
which are metallised to form mirrored 
"light pipesIn front of these again is 
a red tinted diffusing filter, and together 
the mirror pipes and filter effectively 
spread the light from the LED chips out 
to form uniformly lit segments.

Electrically the LED chips are usually 
connected either with their cathodes com
moned, as shown, or with their anodes 
commoned. Devices with both arran
gements are made and used, as each has 
advantages in certain applications. The 
advantages of having one side or the other 
of the chips commoned are twofold: the 

number of device connections is reduced, 
lowering package cost, and the common 
connection allows convenient electrical 
control of the display digit as a whole.

LED displays tend to have high reliabil
ity and a long operational life, as a result 
of the solid state construction. And con
ducting LED chips have a voltage drop of 
around 1.7V, making them quite compati
ble with most digital system power 
supplies. These features have made them 
very popular as digital displays in a wide 
variety of applications, although as a LED 
chip typically requires an average current 
drain of around 1 5-20mA for a reasona
bly bright output, a full 7-segment digit 
display tends to have a current consump

FIG 3 SEVEN SEGMENT LED DISPLAY (COMMON CATHODE!

HEATER

FIG 4 FLUORESCENT 7 SEGMENT DISPLAY TUBE

tion of around 140 milliamps.
Because of the current drain of LED seg

ments, this type of display is not easily 
driven by MOS logic devices. Designers 
of systems employing MOS logic have 
therefore tended to use alternative display 
devices, which involve lower operating 
current levels—or at least lower control 
currents.

One such device which has been 
popular particularly among Japanese 
designers is the fluorescent display tube, 
shown in Fig. 4. This is essentially a 
modern adaptation of the early "magic 
eye" tuning indicator tubes, used in valve 
radio sets in the 1 930's and 1 940's.

The device is a thermionic vacuum 
tube, with an electrically heated fine wire 
filament in the front. The filament is 
typically connected to a supply of around 
1V to 1,5V AC or DC. and draws around 
40mA. This heats it to a point just short 
of incandescence, sufficient to release 

free electrons from the surface of the wire, 
but not sufficient to make the wire 
visible.

At the rear of the tube is a substrate with 
seven metal anodes, shaped and laid out 
in the familiar 7-segment format. The 
anodes are covered with fluorescent 
paint, which glows with a greenish-blue 
light when struck by electrons. Any anode 
segment may thus be caused to glow by 
making it positive with respect to the 
heater filament, so that some of the free 
electrons released by the filament are 
attracted to the anode and made to 
impinge upon the fluorescent paint 
coating.

The positive anode voltage required to 

produce this action need only be around 
2O-25V, which is well within the drive 
capability of MOS logic circuits. The 
anode current levels are quite low, in the 
order of tens to hundreds of microamps.

Many fluorescent displays are provided 
with a mesh grid electrode between the 
heated filament and the anodes, as shown 
in Fig.4. The grid is used to control the 
display as a whole, where it must be 
switched on and off rapidly. This is done 
using a negative bias on the grid, which 
repels the electrons and prevents them 
reaching the anodes.

All of the display devices we have 
looked at this far tend to have relatively 
modest light output. While they are 
generally quite adequate in most applica
tions, they thus share a common problem: 
a tendency to "wash out" and become 
hard to read in conditions of high ambient 
lighting levels.

A display device which is somewhat
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better in this respect is the directly-viewed 
filament display, shown in Fig. 5. This is 
basically a development of the conven
tional incandescent lamp, with seven 
tungsten wire filaments arranged in the 
standard 7-segment format. However, the 
filaments are here operated at a bright red 
heat—around 1400 degrees K (Kelvin)— 
compared with the white-hot 2500 
degrees K temperature used with normal 
household lamps. This gives a very sig
nificant improvement in reliability, 
together with an average life expectancy 
of over 100,000 hours.

And despite the apparent fragility of the 
fine filaments, the displays turn out to be 
surprisingly rugged. So much so that in 
view of their high visibility in bright condi
tions they are widely used in high-shock 
applications such as aircraft cockpit 
displays

The ability to provide a highly visible 
display in conditions of high ambience is 
also possessed by the most recent type of 
readout device, the liquid-crystal panel. 
This competes with ambient lighting not 
by attempting to out-shine it, but by using 
it, ie, the liquid-crystal panel is basically 
an optical filter or modifier of existing light 
rather than a source.

Actually there are a number of different 
types of liquid-crystal display rather than 
a single type. All depend upon the rather 
unique properties of liquid-crystal 
materials, and the way these properties 
can change when the materials are 
subjected to an electric field. But different 
displays make use of different properties, 
or put the same property to different 
use.

One type of display make use of the 
property whereby a liquid crystal may be 
optically transparent when its molecules 
are at rest, but becomes cloudy due to 

molecular turbulence when an electric 
field is applied.

This type of display is known as the 
"dynamic-scattering'' type of liquid
crystal panel, and is the type most widely 
used.

The other main type makes use of the 
fact that some liquid-crystal materials may 
be made to exhibit a light-polarising 
ability, which is again affected by an 
applied electric field. This type of liquid
crystal display is known as the "field- 
effect" type.

Both dynamic-scattering and field
effect displays may be made in either of 
two forms: transmissive and reflective. 
With transmissive displays the panel acts 
as a selective filter, modifying light which 
passes through it from behind. Reflective 
displays act instead as selective mirrors, 
modifying light incident on them from the 
front.

The construction of a dynamic-scatter
ing reflective type of display is shown in 
Fig. 6. As you can see it is basically two 
sheets of glass sandwiching a very thin 
layer of liquid crystal. The inside of the 
front glass sheet is covered by a trans
parent electrode, usually of tin oxide, 
while the inside of the rear sheet has seven 
similar electrodes laid out in the familiar 
7-segment format. The outside of the rear 
glass sheet also has a reflective mirror 
coating.

With the rear segment electrodes at the 
same potential as the front electrode, the 
molecules of the liquid crystal are at rest 
and the display appears bright due to the 
clear optical path to and from the rear mir
ror. However, if an external voltage is 
applied between any of the rear electrodes 
and the front electrode, the liquid crystal 
molecules immediately in front of the 
active segments become turbid, clouding 

the optical path. This makes the desired 
display evident, as a dark digit displayed 
against a light background.

Liquid-crystal displays are the most 
efficient of all in terms of electrical power 
consumption—typical power consump
tion is in the order of microwatts. They are 
also relatively low in cost, and these two 
features make them attractive for battery- 
operated consumer applications such as 
pocket calculators and digital watches.

It seems likely that liquid-crystal dis
plays will be used much more widely in 
the future, although there are still some 
problems to be solved. One is response 
speed, as at present they are very much 
slower than other types of display in terms 
of turn-on and turn-off times. Another 
problem is display appeal—at present 
liquid-crystal displays tend to look drab 
and grey, compared with the other types. 
Until recently they also had a rather 
limited operational life, although this 
problem now appears to have been largely 
solved.

Before closing this introductory look at 
digital display devices, there is one point 
which should be noted. Although all of the 
examples shown in the diagrams have 
been single-digit displays, many of the dif
ferent types of display device are also 
made in multi-digit form—providing 2, 3, 
4, 5 or more digit displays in the one 
package.

The actual operation of such multi-digit 
displays is exactly the same as for single
digit displays, although the method of 
driving them from the associated logic 
often differs. A technique often used with 
multi-digit displays is multiplexing, which 
both reduces the number of connections 
required for the displays themselves, and 
also simplifies the driving circuitry.

We will look at multiplexing and demul
tiplexing techniques in the next chapter.
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Second article in our new series:

Op-Amps without tears-2
Continuing his practical, down to earth introduction to modern opera
tional amplifier ICs and their use, the author looks this month at basic 
feedback amplifier configurations. He also gives the circuit for a sensi
tive electronic microammeter using a low cost 741 IC.

by J. BRIAN DANCE, M.SC

Last month we discussed some of the 
limitations of operational amplifiers used 
without any feedback. We will now con
sider some practical circuits in which 
negative feedback is used to stabilise the 
gain, increase the frequency response, 
and otherwise improve performance. 
When a suitable amount of negative 
feedback is employed, the differences 
between integrated circuit operational 
amplifiers of the same type, number can 
be made negligible for all practical pur
poses.

As the 741 device is a very economical 
general purpose operational amplifier 
which is readily available, we will con
tinue to base our circuits on it. However, 
almost all of the ideas discussed also 
apply to other operational amplifier 
devices. In later articles we shall discuss 
circuits using other devices for applica
tions in which the 741 is unsuitable.

INVERTING AMPLIFIER
The basic circuit of a 741 inverting 

amplifier is shown in Fig. 9. The input sig
nal is fed to the inverting input of the 741 
via R1 and therefore the output is 
inverted in sign with respect to the input. 
For simplicity, the power supply connec
tions are not shown in this circuit, but 
they must of course be included, as in 
the circuits discussed last month. By 
omitting these connections and the off
set nulling circuit, we can concentrate 
more easily on the parts of the circuit to 
be discussed.

If there is a small rise in the input 
potential fed to the resistor R1, this will 
tend to produce a very small rise in the 
potential of the inverting input of the 
741 (marked "), and this results in a 
fall in the output potential. This fall is fed 
back through R3 and tends to cancel the 
rise at the inverting input.

We have already seen that operational 
amplifiers are designed to have an 
extremely high gain, so the fall in the out
put voltage is adequate to almost 
completely cancel the rise in voltage at 
the inverting input of the amplifier. It can
not completely cancel the input rise, 
since a minute change of input potential 
is needed to produce the output voltage 
change. However, the inverting input of 
the 741 remains virtually at earth poten
tial and is therefore usually described as 

a 'virtual earth' point.
Operational amplifiers are designed to 

have a very high input impedance. The 
currents which flow to the inputs of the 
741 circuit of Fig. 9 are therefore very 
small. As the inverting input is virtually at 
ground potential, the current which flows 
through R1 is equal to the input voltage, 
Vi, divided by R1. Similarly, the current 
flowing through R3 is Vo/R3 where Vo 
is the output voltage. These two currents 
are almost equal, since the current flow
ing to the inverting input is very small 
indeed.

Vi/R1 = Vo/R3
Hence Vo/Vi = R3/R1
But Vo/Vi is equal to the gain of the 

circuit with feedback. Thus the gain is 
equal to the ratio of the resistor values 
R3/R1, and is unaffected by the gain of 
the amplifier used.

In actual fact this result is only an 
approximation, since we have assumed 
that the potential at the inverting input 
is always zero and this cannot be quite 
true. Nevertheless, if the gain of the 
amplifier device itself without feedback

FIG 9

is much greater than R3/R1, the gain with 
feedback is very closely equal to R3/R1.

The input impedance of the circuit of 
Fig. 9 is almost exactly equal to the resis
tance of R1, since the one side of this 
resistor always remains at about earth 
potential. If one wishes to minimise the 
effect of small currents flowing into the 
amplifier inputs, the value of R2 should 
be approximately equal to the value of 
R1 in parallel with that of R3.

If one requires a voltage gain of 50 
times (34dB), one may select a value of 
50k for R3 and 1k for R1. The bandwidth 
using a typical 741 device will be about 
20kHz at —3dB down, for this gain. 
However, the bandwidth is essentially 

inversely proportional to the gain. Thus 
one can obtain a gain of 5 for a 200kHz 
bandwidth, or a gain of 500 for a 2kHz 
bandwidth. The 741 can be used as an 
audio preamplifier with a gain of up to 
50 (or 100 for a more limited frequency 
response), but special audio preamplifier 
devices are available which are opera
tional amplifiers with lower noise level 
than the 741.

Readers wishing to try this circuit may 
use two 9V batteries as the source of 
power. Alternatively a supply derived 
from the mains and regulated by a suit
able device may be used, but there is no 
point in applying more than ±15V and 
risking damaging the amplifier device. 
NON-INVERTING AMPLIFIER

The input voltage is applied to the non
inverting input of the circuit of Fig. 10 and 
no inversion of the signal waveform 
therefore occurs. A potential divider, R1 
and R2, is included across the output cir
cuit and the negative feedback signal 
taken from the junction of these resistors 
is applied to the inverting input of the 741 
device.

If the input potential rises by a small 
amount Vi, the output voltage will rise by 
an amount we will call Vo. A fraction of 
Vo is fed back to the inverting input to 
provide negative feedback. The poten
tials at the two inputs rise by almost equal 
amounts; if this were not so, the dif
ference in potential between these

inputs would be multiplied by the very 
high open loop gain of the 741 device so 
as to cause a very large change in the out
put voltage.

The voltage across R2 is equal to the 
fraction R2/(R1 + R2). If we assume that 
the gain of the 741 is so high that the 
potentials at the two inputs of the device 
are equal,

Vi = Vo R2/(R1 + R2) 
and Gain = Vo/Vi

= (R1 + R2)/R2
= R1/R2 + 1

If R1 is much larger than R2, the gain of 
the circuit is approximately equal to 
R1/R2, and as before is independent of
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the particular amplifier in use.

OFFSET
One may include an offset nulling 

potentiometer in either of the circuits of 
Figs. 9 and 10. This involves connecting a 
potentiometer (perhaps 10k oHm) be
tween pins 1 and 5 of a standard 8 pin 
741 device, with the slider of the poten
tiometer connected to the negative sup
ply line (see Fig. 5 of last month's article). 
If one selects the feedback resistor 
values for moderate gain (10 to 100), one 
will immediately notice that the adjust
ment of the nulling potentiometer is far 
less critical than when the 741 is used at 
full gain without any negative feedback.

Indeed, the adjustment of the poten
tiometer changes the output voltage by 
only a small fraction of a volt in the Fig. 
9 and Fig. 10 circuits at moderate values 
of gain, whereas in the Fig. 5 circuit a 
small adjustment of the nulling poten
tiometer would cause the output to 
sweep from one extreme to the other. 
The voltage offset at the input in these 
circuits is multiplied by the gain of the 
circuit at zero frequency. Thus in the 
practical circuits of Figs. 9 and 10, the out
put potential can be set to zero fairly 
accurately. It will drift somewhat with 
temperature, but this drift will be far less 
than if the 741 is used in the Fig. 5 circuit 
without feedback.

BUFFER AMPLIFIER
A simple buffer amplifier having a high 

input impedance and a low output 
impedance is shown in Fig. 11. It is essen
tially similar to the circuit of Fig. 10, but 
the whole of the output voltage is fed 
back to the input instead of only a frac
tion of the output voltage. This type of 
circuit is known as a voltage follower, 
since the output voltage follows changes 
in the input voltage.

In the circuits of Figs. 10 and 11, all of 
the input current flows into the non- 
inverting input of the operational 
amplifier device. The 741 is designed so
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that this current is quite small and 
therefore the input impedance of these 
circuits is much higher than that of Fig. 
9 where approximately equal currents 
flow through R1 and R3.

The circuit of Fig. 11 is therefore very 
useful when one requires a circuit of 
fairly high input impedance which will 
not impose an appreciable load on most 
circuits which are likely to be used to 
feed it. Apart from the name 'voltage 
follower', this type of circuit is sometimes 
called an 'impedance converter', since it 
converts the high impedance at its input
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to a relatively low output impedance. 
The input impedance of the circuit of Fig. 
11 is typically 1 megohm with a minimum 
value of about 0.3 megohm for any 741 
device, whilst the output impedance of 
the circuit is somewhat less than 1 
kilohm.

The circuit of Fig. 11 can be used when 
no voltage gain is required, whereas the 
circuits of Figs. 9 and 10 can provide gain. 
If desired, one of the feedback resistors 
may be made variable so that the gain 
can be controlled.

A typical circuit which can provide a 
very wide range of gain values is shown 
in Fig. 12.

Many other variations on the basic 
operational amplifier circuits are pos
sible. For example, the circuit of Fig. 13 
shows how a high gain inverting amplifier 
can be made with a high input 
impedance. If the circuit of Fig. 9 is to 
have a very high gain and the value of 
R3 is not to be excessively high, R1 must 
be fairly small and this will result in a rela
tively low input impedance. However, R1 
can be quite large in Fig. 13 even if the 
gain is to be very high, since R3 and R4 
can be chosen so that the fraction of the 
output voltage fed back is small and R2 
does not then need to be especially 
high.
SENSITIVE MICROAMMETER

The circuit of Fig. 14 shows how. a 741 
device can be employed to make a sensi
tive meter with a full scale deflection of

The diodes D1 and D2 will not pass 
any appreciable current unless the out
put voltage exceeds about 0.6V; in this 
case one of the diodes will conduct and 
will prevent the meter from being 
overloaded and possibly damaged. The 
equal input resistors R1 and R2 help to 
reduce drift of the offset voltage.

If the input is positive (that is, if a con
ventional current flows into the resistor 
R1), the output will become negative. 
The positive side of the meter must 
therefore be grounded and the negative 
side connected to the 741 output. If 
desired a 50-0-50 microammeter may be

sensitive meters can also be employed, 
with FSD figures up to about 500uA, by 
reducing the value of VR2 to suit.

The input bias current to a typical 741 
device is 0.2uA (maximum value 0.5uA); 
it is the average of the two input currents. 
The input offset current is the difference 
in the currents to the two inputs when 
the output is at zero voltage; the input 
offset current has a typical value of 
0.03uA (maximum 0.2uA) for the 741 and 
varies with temperature. Thus errors will 
occur if an attempt is made to increase 
the sensitivity of the Fig. 14 circuit by a 
large factor so as to obtain a full scale 
deflection with much lower input cur
rents. In due course we shall show how 
other devices can be used to measure 
much smaller currents than those for 
which the Fig. 14 circuit using the 741 is 
suitable.

The circuit of Fig. 14 can also be used 
as a voltmeter for measuring steady vol
tages; VR2 can be adjusted so that the 
full scale deflection is 200mV. The power 
supply and offset nulling circuits shown 
in Figs. 14 and 15 are also suitable for use 
in the circuits of Figs. 9 to 13 inclusive.

MULTI-RANGE METER
The circuit of Fig. 15 shows the use of 

a 741 device in a microammeter having 
several input ranges. When S1 is in posi
tion 1, a current of 5uA flowing through 
R1, R2 and R3 (total of 200 ohm) will 
produce 1mV across these resistors and 
this can be used to produce a full scale

1 microamp. Apart from being a really 
useful circuit, the inexperienced reader 
will learn much about the practical use 
of operational amplifiers by making such 
simple circuits.

If an input current flows into the circuit, 
an almost identical current flows through 
R3, since the input impedance of the 
device is high. If the input current is 1uA, 
this current flowing through R3 will 
produce a potential of 0.22V across this 
resistor. As pin 2 remains at zero voltage, 
the 1uA input current thus produces an 
output voltage of 0.22V. If the total resist
ance of the meter M1 and the variable 
resistor VR2 is 4.4k ohm, a current of 
50uA will flow through the meter. Thus 
the 1uA input current causes a full scale 
deflection of the meter.

employed, in which case currents of 
either polarity can be measured with the 
centre reading meter.

When the meter is to be used, VR1 
should first be adjusted so that the meter 
indicates zero with no input current. A 
current of 1uA is then passed into the 
input. One way of doing this is to connect 
a 10V source through a 10 megohm re
sistor to the input of the circuit, the nega
tive side of the source being connected 
to the zero volt line. The 'Set FSD' control 
VR2 is then adjusted until the meter 
shows a full scale deflection.

It is also possible to use a 0-100 
microammeter in this circuit, but the 
value of VR2 should then preferably be 
reduced to about 2.5k ohm. Other fairly 

deflection. When S1 is in position 2,10uA 
will then be required to produce a full 
scale deflection, whilst in position 3 an 
input current of 20uA will be required to 
produce a full scale reading.

The gain of this circuit is approximately 
200 ( = R6/R4), so 200mV is available at 
the output for driving a current of 100uA 
through the meter. The adjustment of 
VR1 is carried out as for the Fig. 14 circuit. 
The correct full scale deflection is set 
using VR2 on any one of the current 
ranges and the full scale deflection on the 
other ranges will then also be correct, 
since R1, R2 and R3 are close tolerance 
components.

Next month we will cover further prac
tical 741 circuits and learn more about 
operational amplifiers. 3
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New Products

Portable ultrasonic alarm
A portable ultrasonic intrusion alarm which has recently become avail
able on the Australian market should be of particular interest to anyone 
with an awkward security problem. Completely self-contained, it would 
seem to be ideal for protecting specific areas of limited size.

The device is called the Porta-D-Tect 
and is manufactured by Unisen Inc, 
California, USA. It is being marketed in 
Australia by Electronic Concepts Pty 
Ltd.

The unit is housed in a black plastic 
case measuring approximately 135mm 
wide, 98mm high, and 45mm deep. It 
weighs 298gms (10.5oz). This is small 
enough and light enough to be carried 
in a brief case or even • in a (large) 
pocket.

The unit is equipped with two 
ultrasonic transducers, both facing for
ward from the front of the case. One is 
a transmitter which projects a 45° cone 
of ultrasonic energy and the other is a 
receiver which picks up portion of this 
energy reflected from the surroundings.

While ever the reflected energy 
remains constant the alarm remains dor
mant, but is triggered by any change in 
the energy pattern. When it triggers, it 
sounds a high level alarm which con
tinues for between two to three minutes. 
At the end of that time the device re-arms 
itself and remains silent if there is no 
further movement in the area. Further 
movement will trigger the alarm again.

The device is fitted with delay systems 
and coded switches to allow setting up, 
and legitimate exit, entry, and switch off. 
It is switched on or off by two 10 position 
slide switches, each side of a common 
row of numbers. While ever the two 
switches are set to a certain number 
combination, unique to that particular 
unit, the system is turned off.

To turn it on, either or both switches 
can be set to any number other than the 
one nominated. The system is now 
armed and the user has about 15 seconds 
to get clear of the area. After that any 
movement in the area will trigger the 
alarm but, again, only after a 15 second 
delay. This allows the legitimate entrant 
time to set the switches back to their 
"off" combination and thus deactivate 
the system. The "on" condition is indi
cated by a small red light (LED) in the 
back of the case.

The whole unit operates from an inter
national 9V size 216 battery, but the 
instructions emphasise that this should 
be an alkaline type or, if preferred, a 
nickel-cadmium type. Current consump-

Completely self-con
tained, the Porta-D-Tect 
alarm is suitable for use 
on display stands, coun
ters and even in filing 
cabinets.

tion is given as 15mA in the standby con
dition and 130mA in the alarm condition. 

The makers suggest a variety of

Automatic distortion meter
The modelzE2001 is a recent addition 

to the range of test and measuring 
instruments manufactured by NF Circuit 
Design Block Co Ltd. It is a low cost 
automatic distortion meter designed for

applications for the alarm. Because of its 
small size, it can be locked in the drawer 
of a filing cabinet to protect vital 
documents. It can also be positioned in 
a room to supervise likely entry points, 
such as a door or window, even while 
the occupant is asleep in the room.

Other suggested locations are hall
ways, inside the boot of a car, in a 
caravan or boat, or even, according to 
the makers, inside a brief case.

In use, we found the device com
mendably simple to operate. The only 
controls are the two switches forming the 
combination so that it is only necessary 
to activate these and point the device at 
the area to be protected. The makers 
claim an alarm level of 106dB and, while 
we cannot confirm this figure, we can 
vouch that it is disturbingly high.

The unit is supplied with an imitation 
soft leather zippered carrying case, 
alkaline battery, and operating instruc
tions. Australian price is $79.00, including 
tax. An optional extra is a nickel
cadmium battery and charger at $20.00 
for the two.

Further details may be obtained from 
the agents, Electronic Concepts Pty Ltd, 
52-58 Clarence St, Sydney. (P.C.W.)

general audio workshop and laboratory 
use. Ease of operation is ensured by 
automatic null tuning and balancing 
facilities.

Bandwidth of the THD measuring cir
cuitry is 20Hz-20kHz, and the E2001 has 
ranges down to 0.1 % FSD. The instrument 
can also be used as a high sensitivity AC 
voltmeter, with ranges from 100V down 
to 100uV FSD in 10dB steps. Bandwidth 
for AC measurements is 10Hz-200kHz. 
Pushbuttons are used for range and func
tion selection. Oscilloscope outputs are 
provided for analysis of null products.

For more demanding applications, NF 
Ltd has also recently added three profes
sional models to their range.

Enquiries to Electro Technics Pty Ltd, 
36 Park St, South Melbourne, Victoria.
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Editing system for helical scan VTRs
Now available on the Australian market is the ECS-1 Editing Control 
System, a versatile system designed especially to interface the helical 
scan VTRs. The unit is ideally suited for on-line editing jobs, such as 
educational, industrial, or medical training tapes, and for use in 
television broadcasting studios.

Standardize on ,Cambiou
The Guaranteed Electronic Components

•Reg. TM Gardner Denver Co.
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ELECTRONIC DEVELOPMENT 
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EDS 517007

The Convergence Corporation ECS-1 
is a low-cost, frame accurate editing con
trol system that interfaces to both cas
sette and open reel VTRs for precise 
tape-to-tape and camera-to-tape edit
ing. In particular, the unit is designed to 
interface with the Sony VO 2850 and VO 
2800 video cassettes, the JVC 8300, and 
the Video Memory VR-1.

Main features of the ECS-1 Editing 
Control .System are as follows:
• Dual joystick control of forward and 
reverse tape motion for edit point select
ion;
• Continuously variable tape speed from 
still-frame to 3 times play speed, in for
ward and reverse;
• Repeatable preview capability in both 
still-frame and real time;
• Simultaneous or sequential cueing with 
automatic recue;
• Removable high quality 9-inch video 
monitor;
• Precision editing accuracy to within 
one frame; and
• "Digital Interlock Logic" for error proof 
operation.

KNOW
Where you are going?
Choose a career in the field 
of Electronics - the Nation's 
most progressive and fastest 
expanding industry

BROADCASTING
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APPLIED SERVICING
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67 Lords Road,
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or by Home Study Courses 
(except practical instruction on 
equipment)

SEND FOR PROSPECTUS
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A service of
Amalgamated Wireless (Australasia) Ltd.

The ECS-1 Editing Control System.

The dual joystick controls are a par
ticularly important feature of the unit. 
These control the forward and reverse 
tape motion to select and adjust exact 
edit points on both playback and record 
VTRs. \

Matched frame edits can be easily 
achieved with the ECS-1 without the aid 
of time code. A scene can be restored 
to its original continuity, even after edit
ing, by using the joysticks to locate the 
same frame desired on both the master 
tape and the edited master tape. Moving 
the playback joystick slightly will switch 
the E-E mode of the record VTR, giving 
a visual comparison on the monitor of 
any difference between the two frames 
selected.

When both frames appear identical, 
they are matched, and the edit can be 
automatically performed.

Another important feature of the sys
tem is that audio and video signals are 
routed directly from the playback VTR to 
the record VTR. This makes possible the 
use of time base correctors, processing 
amplifiers or drop out compensators 
without affecting the operation of the 
editing system. And since the ECS-1 
doesn't process signals, the video and 
audio quality are unaffected by its use.

Operation of the ECS-1 is extremely 
simple, and the novice requires only a 
few minutes of training to become a 
proficient editor. Once the edit points 
have been selected by the joystick con
trols, flashing illuminated pushbuttons 
guide the operator sequentially through 
the editing process. Operational errors 
are virtually eliminated by the "Digital 
Interlock Logic" feature, which disarms 
any incorrect function.

Convergence Corporation (California) 
is represented in Australia by Australian 
Video Engineering, 231 Victoria Rd, 
Rydalmere, NSW 2116.
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6A slide switch

C&K Components, Inc., USA has 
introduced a new 6A SPDT subminiature 
slide switch with PC board mounting ter
minals.

The model 1101CQ features a switch 
body of 12.7 x 6.6 x 6.35mm with a low 
profile actuator. Contact ratings of 6A 
resistive at 120VAC, 28VDC or 3A at 
250VAC apply. Model 1101CB specifies 
a dry switching version with gold plated 
contacts offering a rating of 0.4A at 
20VDC maximum.

For further information contact C&K 
Electronics (Aust.) Pty Ltd, Office 2, 6 
McFarlane St, Merrylands, NSW 2160. 
Telephone Sydney 682 3144, Adelaide 
269 2544.

2MHz function generator
BWD Electronics Pty Ltd has released 

a new version of the very successful 
Model bwd 160A Waveform Generator. 
Output impedance is now 50 ohms via 
a BNC connector and a two step 40dB 
switched attenuator has been added, 
enabling the output to be reduced from 
20V p-p down to the mV region.

Frequency range is ,02Hz to 2MHz in 
7 decade ranges and provides a selection 
of 12 different waveforms and 5 simul
taneous outputs. Calibration is 3% of full 
scale above 2Hz and output level is main
tained within 2% into a 50 ohms load.

Sine wave distortion is below 1% be
tween 10Hz and 200kHz. Triangle linear
ity is better than 99% from 1 Hz to 200Hz. 
DC offset may be switched in enabling 
the selected output to be positioned up 
±5V into a 50 ohms load. Ramp or pulse 
waveforms at 1 /10th the indicated 
frequency are available with selection of 
rising/falling ramp or positive/negative 
pulse plus a TTL output to drive 20 
loads.

A companion unit, the bwd 170 
Wavemaker, can supply log or linear 
sweep, as well as amplitude or balanced 
modulation and frequency doubling.

Versatile battery charger
The Formula 30 Deluxe battery charger 

from A & R Soanar has been designed 
to charge light, medium and heavy duty 
batteries of the type used in a range of 
vehicles.

All controls are mounted on the front 
panel of the unit and comprise an on/off 
reset switch, pilot on/off indicator, bat
tery selector switch for 6, 12, 18 or 24V 
output, battery condition test button, 
electrically operated interval timer with 
alarm, current selector switch covering 
17 charging rates, and two large scale 
meters for setting and monitoring the 
charge.

Four separate automatic circuit 
breakers protect the charger against

overloads, short circuits and reversed 
connections to a battery or a bank of bat
teries. A comprehensive instruction 
manual is supplied.

For further details contact A & R Soanar 
Electronics Group, PO Box 170, Box Hill 
Victoria 3128.

Further details from BWD Electronics 
Pty Ltd, Miles St, Mulgrave, Victoria 3170. 
Telephone 561 2888.

The Icom IC215 is a new 15 channel, 
portable FM transceiver covering the 
upper 2 metre band (146-148MHz). Dual 
power outputs of 3W and 0.5W are 
provided from either internal dry cells or 
from an external 13.8 ±15% power 
source.

The receiver uses MOSFET devices in 
the first mixer and RF stages, with two 
cascaded ceramic filters in the second IF. 
A ceramic discriminator is employed in 
the detector circuit. Pre-emphasis is 
achieved with a Miller integrator.

Enquiries to Vicom International Pty 
Ltd, 139 Auburn Rd, Auburn, Vic. 3123.
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CABLES: ZEPHPROD. TELEPHONE: (03)56 8 2 9 2 2

AGENCIES:-

ALTEC LANSING 
AMPEC ENGINEERING 
AUDITEC 
BRIMAR VALVES 
C.G.S. RESISTANCE 
CAMBION 
ELECTRONIC DEVELOPMENT 
SERVICES 
E&L INSTRUMENTS 
GARRARD 
HARTLAND Mfg 
J.B.L. 
K.E.F.
L.P.S. RESEARCH
MANN COMPONENTS 
PRIMO 
PIHER 
R.C.F.
RADFORD

PRODUCTS

• AMPLIERS
• AMPLIERS MODULES
• AMPLIERS POWER SUPPLIES
• ALARM DEVICES
• BREADBOARDING SYSTEMS
• CABLE
• CONNECTORS-AUDIO
• CONNECTORS-MULTIPIN
• DESIGN SYSTEMS
• DRIVER UNITS HI-FI & P.A.
• FUSEHOLDERS
• GUIDE STRIPS
• HARDWARE
• HORNS HI-FI & P.A.
• INHIBITORS
• INTEGRATED CIRCUIT PACKAGING
• INTERFACING HARDWARE
• INSTRUMENT MODULES
• INSTRUMENT POWER SUPPLIES

• JACKS
• LAMP HOLDERS
• KNOBS
• MATRIX BOARD
• MICROPHONES
• MICRO PROCESSOR SYSTEMS
• MIXER P.A.
• PLUGS
• RACKS (EQUIP)
• RACKS ACCESSORIES
• RESISTORS
• SPEAKERS
• STANDS P.A.
• SUBCONTRACT
• TURNTABLES
• TERMINAL PINS
• WIRE ENAMEL
• WIRING FACILITIES

MA1002 from

FOUR VERSIONS AVAILABLE FROM TECHNIPARTS
MA1002B; 12 hour alarm/clock radio 4 digit with seconds on demand 
* MA1002D; 24 hour version of MA1002B.
MA1002F; 12 hour straight alarm/clock, on board oscillator feeds 
500 ohm Transducer with output of 1 Watt.
* MA1002H; 24 hour version of MA1002F.
* LIMITED QUANTITIES ONLY
DATA SHEET SUPPLIED WITH EACH MODULE
• Transformer to suit $6.50 posted
• push button switches .33c each • miniature toggles $1.10 each
• Transducer/earpiece for "F" and "H" $2.00 each.

The National Semiconductor 
Alarm Clock Module MA1002

ECHNI 
^ARTS

Woolworths Arcade, 
95 Latrobe Terrace, 

_PADDINGTON. 4064 
W P.O. Box 118, 

^■^^PADDINGTON. 4064 
Ph: Brisbane (07) 36 1474 

Trading Hours (8.30am - 5.00pm 
Mon. - Fri., 8.00am - 11.15am Sat.)
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Letters to 
the editor

Radio pioneer
I have been reading the article on page 

30 of the June 1974 issue headed "Aus
tralia's Radio Pioneers".

In 1927 I was operating from 97 White 
St, Rangiora, using the call sign OZ3AU, 
and I carried out tests with VK2ME every 
Wednesday and Saturday for some time. 
I have a card from VK2ME thanking me 
for the contacts and reports. I was using 
a Hartley oscillator with 2 tubes in 
parallel for modulators, and 1000V on the 
Philips tube oscillator, to produce about 
100 watts on 28.5 metres; this was fed 
into a long wire antenna about 80ft high. 
Band signals were very good from 
VK2ME and I was quite thrilled to carry 
out tests with such a fine station.

Of course there was no QRM from 
cars or electrical machines to affect sig
nals, and the band was not packed with 
signals as it is now. There was just VK2ME 
and myself. I was just a lad at the time, 
apprenticed to the electrical trade and 
very interested in radio and electricity. It 
was a very exciting time for me. My Radio 
Licence was issued in February 1927 and 
was the 13th issued in New Zealand.

I lost the call sign OZ3AU during the 
war, and have been operating as 3AW 
ever since. I am still active. Prior to licens
ing here I experimented with spark trans
mitters and a low power receiving tube 
transmitter.

I talked with Australian amateurs many 
times around 1927, and I am sure Mr. 
Newman would be among those I con
tacted during experiments.

Many thanks for an interesting series 
of articles.

H. Owen Hills, ZL3AW 
Kaiapoi, New Zealand

Radio dubs
I believe there is a need, if not an 

urgency, for preparing youth to be 
introduced and assisted in the pursuit of 
hobbies and occupations to help them 
enjoy, or at least cope with, the leisure 
hours which the "electronic revolution" 
is promising us.

Amateur radio has much to offer in the 
so-called leisure field, apart from its 
instruction and education potential. It is 
not enough for the Wireless Institute of 
Australia, its divisions and branches to 
promote the hobby. Clubs, groups and 
individuals should be actively engaged in 
creating interest, instructing and giving 

technical assistance.
May I respectfully suggest that your 

magazine with its extensive circulation 
could assist by devoting space for infor
mation regarding Youth Radio Club 
schemes, clubs and other educational 
groups, perhaps along the lines of a 
directory.

The Central Queensland branch of the 
WIA is preparing for classes for both the 
Novice and full AOCP licences, to com
mence in the new year. Already the 
branch's monthly meetings are being 
preceded by a 1-hour lecture or talk of 
general "amateur" interest, with equip
ment demonstrations.

John W. Emmel, VK5CCB/4 
PRO, Central Qld. Branch, 
Wireless Institute of Australia.

COMMENT: In fact we have been doing 
what you suggest ever since the Youth 
Radio Club Scheme began, Mr. Emmel. 
The latest list of clubs was published in 
the December issue, and amounted to 
no less than three magazine pages. Our 
amateur radio correspondent Pierce 
Healy regularly devotes a good deal of 
space to radio clubs, and in the past few 
years we have run a number of features 
on clubs and their activities.

Wrong transformer
We refer to your article "Simple Power 

Supply for Microprocessor Systems", in 
the September issue. We have noted 
what appears to be a minor error.

You have suggested that our trans
former type PT 7311 is suitable for this 
project. However we regret to advise 
that you have apparently overlooked the 
fact that this transformer has no centre 
tap.

We thought it best to bring this to your 
attention, even though it might lose us 
some sales. Thank you however for men
tioning that our lower priced alternative, 
the PT 5509, is also suitable for this 
application.

P. J. Roberts
Aust. Sales Manager
A & R Electronic Equipment 
Box Hill, Victoria

This lead acid 
battery can be 
fitted in any 
position...

• Completely Sealed
• Rechargeable
• Fumeless

Sonnenschein batteries are of 
the lead-acid type, ideal for all 
kinds of portable electronic 
equipment requiring 2, 6 or 12 
volts at .9 to 7 amp hours 
capacity. Send for free 
comprehensive Technical 
Manual.

Sonnenschein 
dryfit PC 
BATTERIES 
For the man who has 
a battery problem.

Available from Wholesalers 
or the Australian Agents

VIC.: 493-499 Victoria St., West 
Melbourne 3003. Ph.: 329 9633 
N.S.W.: 4-8 Waters Rd., Neutral 
Bay 2089. Ph.: 909 2388
W.A.: 256 Stirling St., Perth 
6000. Ph.: 28 3655
OLD.: L. E BOUGHEN & CO., 
Corner Milton & Baroona Rds., 
Milton 4064. Ph : 36 1277
S.A.: Werner Electronic
Industries Pty. Ltd., Unit 25, 
28 Gray St.. Kilkenny 5009. Ph.: 
268 2801

The views expressed by correspondents are 
their own and are not necessarily endorsed by 
the editorial staff of "Electronics Australia ". 
The Editor reserves the right to select letters on 
the basis of their potential interest to readers 
and to abbreviate their contents where this 
appears to be appropriate.

Telex: Melbourne, 31447. 
Sydney, 21 707. Brisbane, 
41500 Perth, 93244
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Classical 
Recordings

Reviewed by Julian Russell

Wagner & Bartok: "well worthwhile"

WAGNER—Prelude and Liebestod from 
Tristan and IsoIda.

BARTOK—Concerto for Orchestra. Mel
bourne Symphony Orchestra con
ducted by Hiroyuki Iwaki. Recorded 
by the Australian Broadcasting Com
mission for RCA. Stereo VRL1 0114.
It is a matter for thought how few per

formances of Wagnerian excerpts are 
heard in the concert hall nowadays-or 
recorded either for that matter. Is it a 
manifestation of dislike for the man him
self after many recent revelations about 
his shabby character? I doubt it. The time 
to reject the influences of such a musical 
giant has long since past. His music 
dramas are still played in their entirety all 
over the Western world. To some of the 
younger generation who so heartily 
approve the mindless repetitious chatter 
of the baroque they are considered too 
long and often too static. The organisa
tion of thought that went to the creation 
of Wagner's masterpieces are daunting 
to such simple minds. But excerpts—very 
rare indeed. When I was a young man, 
every Monday night was a Wagner night 
at the Queen's Hall Proms, during which 
his overtures, preludes, orchestral inter
ludes and vocal highlights were played 
to enthusiastic audiences.

Most heard nowadays are the Prelude 
and Lieberstod from Tristan and these 
are offered by Hiroyuki Iwaki and the 
Melbourne Symphony Orchestra in a 
quite respectable performance. The 
string tone is on the whole excellent and 
Iwaki can prepare for and reach a climax 
in fine style. The balance is generally 
good, although there is a tendency to 
favour the lower bass notes occasionally. 
My chief-objection to Iwaki's reading is 
a feeling that he is too eager to embark 
on a new phrase before having satisfac
torily concluded the previous one. This 
tends to lend the music a slight impa
tience that should be reserved for only 
special occasions. Iwaki shows the same 
idiosyncracy in both items; otherwise it 
is a reasonably good example of Aus
tralian music making, although I doubt if 
it would meet with much enthusiasm 
overseas.

Everyone connected with the record
ing seems to be more comfortable in the
Bartok. This Iwaki and the orchestra play
with complete understanding of its pur
pose. And here the balance is always
more sensitively controlled so that only

rarely does the ear miss an occasional 
detail. The instrumental soloists and 
family groups that are such an important 
feature of the work are worthy of con
siderable praise, although I did notice 
that the second part of the movement 
seems now and then to lose little of its 
emotional momentum. But the second 
movement is especially commendable 
for its cleanness of attack, its phrasing 
and its "jocular" approach to this 
scherzo-like music. Iwaki's sensitive con
trol of the fast changing dynamics is also 
a feature to be admired. And one must 
add admiration for the excellence of the 
engineering too. The typical night sounds 
of the Elegia come of splendidly if a trifle 
forwardly and there is plenty of pas
sionate authority in the more forceful 
parts of the movement.

The fourth movement is notable for its 
many lyrical moments, interrupted by a 
jesting parody of Lehar expressed in Bar
tok's inimitable manner. There is a trace 
of pre-echo at the beginning of the Finale 
but the Presto goes like wildfire. A really 
rousing end to a slightly uneven but well 
worthwhile disc. A special word of praise 
for the longish pianissimo that precedes 
the coda.

Mozart — Requiem in D Minor: shaky, forward
MOZART - Requiem in D Minor. Emmy 

Aveiing (soprano); Barbara Scherler 
(alto); Louis Devos (tenor); and Roger 
Soyer (bass) with the Symphonic 
Choir and Orchestra of the Gul- 
benkian Foundation of Lisbon con
ducted by Michel Corboz. Erato 
Stereo (issued by RCA) STU 7094.
This is not the place to go into the con

troversial facts about the Requiem-its 
completion by another hand, its commis
sion by a mysterious stranger, its odd 
liturgical style when compared to the 
composer's great C Minor Mass and 
other still contentious issues. I shall 
therefore give only my impression of the 
performance. Barbara Scherler is very 
shaky during her first entrance in the first 
movement. Conductor Michel Corbez 
stresses the—unusually for Mozart- 
romantic tenderness of the work to very 
good purpose. The first fugue is splen
didly clean in the enunciation of all its 
voices, vocal and instrumental. The 
orchestra is sometimes recorded a trifle

CHOPIN-Piano Concerto No. 2 in F 
Minor. Grande Polonaise Brilliante 
preceded by Andante Spianato, Op. 
22. Rafael Orozsco (piano) and the 
Rotterdam Philharmonic Orchestra 
conducted by Edo de Waart. Philips 
de Luxe Stereo 9500 024.
Orozsco plays this concerto with a true 

Chopin touch—pearly but not thinkling. 
The work is really Chopin's first concerto, 
though it is numbered No. 2. The 
unnamed writer of the sleeve notes 
pleads a special case for Chopin's com
monplace orchestration. Chopin showed 
little interest in the concerto as 
developed by Beethoven. Chopin's 
works are piano pieces with orchestral 
accompaniment "the solo part written by 
a rapidly maturing genius, the orchestral 
part the work of a talented student”. The 
writer goes on to many interesting facts 
too numerous to quote here. Chopin was 
only 19 years old when he composed this 
concerto but his elegant style was 
already well in evidence. Orozsco's play
ing is never showy and de Waart matches 
Orozsco's to perfection. Some might 
prefer rather more spirited playing in the 
faster movements though I found the 
whole work very persuasive. It is seldom 
presented so poetically nowadays.

Orozsco's articulation is always 
smooth even in the fastest bars of the 
coda and the Rotterdam Orchestra, 
while not having all the lustre of the Con- 
certgebouw, does very well indeed. The 
Andante Spianato precedes the Grande 
Polonaise, joined to it by a single chord 
which makes it act as a suitable introduc
tion. Orozsco shows no evidence of lack 
of power in the Polonaise but never 
thumps, although it is all beautifully 
accented. And he makes it all sound so 
very easy. The whole disc is enchantingly 
refined.

too forward and the male voices in the 
chorus could be a little stronger.

Bass Roger Soyer is also very shaky, his 
voice almost disappears in the very 
lowest register. Rather than a bass I 
would describe him as a bass-baritone. 
Louis Devos has one of those operatic 
tenor voices used here with much too 
much "expression." Emmy Aveling's 
soprano is usually true but never very 
exciting. Hers is the only really steady 
voice among the principals and even 
she's not always so. The diction of all 
concerned is not always easy to follow.

The music is much more chromatic 
and dramatic than most of the liturgical 
works of the period but this is all I have 
the space to say about the many 
anomalies only too frequently encoun
tered in the Requiem. Those who wish 
to pursue further studies, especially on 
the influence of Freemasonry on the 
music of a "good" Catholic, will find 
much informative material in Einstein's 
standard books on Mozart.
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TCHAIKOVSKY—Serenade in C Major 
for strings. Hamlet. Fantasy Overture. 
CBS Stereo SBR235794.
There is more than a little resemblance 

between Leonard Bernstein of the 
present day and Leopold Stokowsky of 
a half century ago. Let there be no mis
take, both are fine conductors but that 
is not the only feature they share in com
mon. Both demand the last particle of 
schmaltz from their orchestras, especially 
their own which are always superbly 
trained, richly endowed to obtain the 
finest players available. Both have a great 
gift for attracting plenty of personal 
publicity and both can alternately charm 
and irritate their more critical listeners 
with occasional exaggerations. And last 
but by no means least, both are highly 
valuable properties of the companies for 
whom they record. Bernstein has one gift 
seldom displayed by Stokowsky—he is 
also a composer, sometimes a good one, 
sometimes not.

The music of Tchaikovsky is custom- 
made for the exercise of their very great 
talents. He writes beautiful melodies that 
lose nothing in being immediately attrac
tive and these he intersperses with well 
chosen dramatic moments. And in this 
new disc Bernstein displays all the fea
tures I have mentioned above. He opens 
the Serenade with its strong, Handel-like 
theme producing luscious characteristic 
sound.The playing and recording are 
faultless during the whole recital. He 
reduces the dynamics to an almost 
inaudible whisper at the end of the first 
movement, compelling your attention 
whether you like it or not. He takes the 
waltz at a slightly slower tempo than 
usual and in doing so milks it of every 
possible nuance. His sense of rhythm 
holds the attention in all circumstances. 
He sometimes turns something inno
cently charming into an occasion to 
indulge himself in a tendency to pom
pousness.

In the Elegy he wears his heart so 
prominently on his sleeve that you can 
imagine him squeezing little drops of 
blood from it. And his Finale, after the 
andante opening, could not fail to raise 
the spirits of even the most critical 
audience. Some musicians might find 
things sometimes slightly overdone, a lit
tle gamey in the sense that the French use 
the work faisandee. But of one thing I am 
sure—this disc will sell in thousands.

Hamlet is the least often played of 
Tchaikovsky's symphonic poems which 
all have the same characteristic of 
lyricism interrupted by sharp conflict. 
Somewhere in the 1920s the great British 
musicologist Sir Donald Tovey under
took to work out the program incidents 
in Elgar's tone poem, Falstaff, just from 
reading the score without the aid of the 
composer's program notes. He was quite 
wonderfully successful, though he went 
wrong in a couple of minor details. I 
doubt if even he could have done the 
same thing with Hamlet.

There is little in the music that can be 
interpreted in terms of Shakespeare's

tragedy, though an air of tragedy and 
Hamlet's “infirm of purpose" thought-l 
know the quotation comes from Macbeth 
-is often in evidence. Otherwise the 
composer supplied no information on 
any program. In this way it differs from 
the more popular Romeo and Juliet and 
Francesca da Rimini. But as Edward 
Downes states in his sleeve notes, "the 
developments are broadly musical". It 
goes without saying that is is performed 
with the same high polish and gorgeous 
tone characteristics of the great orchestra 
and its conductor.

* * *

SCHUBERT—Piano Sonata in D, Op. 53.
16 German Dances Op. 33d. Played by 
Alfred Brendel. Philips de Luxe Stereo 
6500 763.
Brendel stamps his authority on this 

work in the very first bars. The first 
movement was written in such a happy 
mood that it might easily be trivialised by 
a performer. Not so Brendel. His first 
bars are almost in the nature of warning 
and much of the rest of the movement, 
taken very briskly indeed, is not without 
its underlying hint of caution. Brendel has 
an ever so slight tendency to push the 
prevailingly fast tempos but I found it 
quite free of affectation, and in Brendel's 
reading, never anything but exhilarating.

In the second movement the change 
is immediate. In the breath and subtle 
warmth of its contours there is more than 
a hint of Beethoven though Brendel 
shows no desire to linger over the music, 
as some pianists do. After all, it is marked 
con moto. Some of his quiet passages 
about the middle of the movement are 
utterly enchanting. Altogether his con
stant changes of dynamics are consis
tently superb. Throughout the entire 
work the piano tone is unfailingly faithful. 
And the movement dies away not in 
despair, resignation or self-pity but like 
a quietly ended conversation, the last 
word a gentle confirmation of what has 
gone before.

The Scherzo starts so cheerfully that it 
might almost be described as cheeky. 
The tempo is again brisk and again, in this 
unbuttoned mood, the sensitive quality 
of Brendel's nuancing has to be heard to 
be believed. The key to the mood of the 
Finale is in what the Germans call 
gemuthlichkeit—which might best be 
translated as the geniality of the beer gar
den. The merry pace makes a splendid 
contrast to all that has gone before. And 
this mood is sustained throughout, 
despite some daunting counterpoint. 
The 16 German Dances from Op. 33 will 
give you all the enjoyment you expect.

All are different in melody and variety 
of rhythms.

Some are simple to the point of 
innocence, others quite complex. All are 
played by Brendel with perfect sense of 
occasion. They make a splendid fill for 
the recording of the sonata. And don't 
think that because they are little dances 
they are not full of surprises.

TCHAIKOVSKY—Symphony No. 4 in F 
Minor. The New York Philharmonic 
Orchestra conducted by Leonard 
Bernstein. CBS Stereo SBR 235781.
Here is what you might well expect 

from a combination of Bernstein, 
Tchaikovsky, and the New York 
Philharmonic—beautiful playing of music 
which encourages a high degree of 
showmanship from the conductor and 
immaculate playing by his fine orchestra. 
You will find plenty of contrasting 
dynamics and tempos, all of them 
exemplarily produced and recorded. I 
can guarantee that the production will 
have instant appeal to those who admire 
this sort of thing. You will also hear many 
minor counter themes given more than 
usual prominence, even though 
introduced just to be different. And, of 
course, plenty of passion, always well 
controlled and never ragged or undis
ciplined. It's all in the good old 
Stokowski tradition bf “sock it to 'em, 
boys."

But despite the juiciness of Bernstein's 
reading there is some undoubtedly 
lovely playing and one cannot but 
admire, if not entirely approve, of the 
whole exercise. The first desk men are 
as good as you'll hear anywhere and the 
string tone glorious.

In some bars of the first and second 
movements it slows down so much it 
nearly stops. But as I wrote above it is 
bound to have many delighted admir
ers. ©

FOR ENTERTAINMENT
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ULTRA-CARDIOID
Unsurpassed 25db 
front-to-back 
rejection for 
critical use.

UNIDIRECTIONAL
Ideal for groups 
unique design 

eliminates 
■pop’ noise.
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* NOMIS ELECTRONICS PTY. LID.
689 SOUTH ROAD,

BLACK FOREST, S.A. (08) 293 4896
And these Suppliers

N.S.W. Martin de Launay. Sydney—2 9 5834; 
Newcastle—2 4741; Wagga-21 4644. Wollongong-28 6020 
QLD. Martin de Launay. Brisbane—52 8467. S.A. Neil Muller, 
Adelaide-74 1162 Mt. Gambier. SES8 Services—25 5970 
W.A. Atkins Carlyle. Perth—22 0191 N.T. Veneman & Wyatt. 
Darwin—81 3491. VIC. JES Electronic Components.
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AUDITEC POWER 25-250 WATTS
001 Mk.2 30/50 Watt 
R.M.S. Power Amplifier Module. 
Load 8/4 ohms. Less than 0.05% 
T.H.D. Fully short-circuit pro
tected. New lower recommended 
price. $22.71

018 60 Watts R. M S c less than 
0.1% T.H.D. Fully short-circuit 
protected. $37.51

009 120 Watts R.M.S. c less 
than 0.1% T.H.D. Fully short- 
circuit protected $60.38

033 Very high quality 100 Watt 
RMS Power Amplifier for Studio 
work, etc. Distortion almost 
unmeasurable, T.I., distortion 
almost nil. Produces a subtle dif
ference in sound which has to be 
heard to be appreciated. $75.38

027 250 Watt R.M.S. power 
amplifier module c less than 0.2% 
T.H.D. Fully short-circuit pro
tected. 8 OHM balanced output. 
$1 13.28

019 25 Watt R.M.S. power 
amplifier c less than 0.1 % T.H.D. 
powered directly from 1 2 volt car 
battery. $51.69

AUDITEC PREAMPLIFIERS
015 Mk.2 General purpose 
microphone, guitar and pro
gramme preamplifier. Volume, 
bass and treble controls fitted. 
Inputs 0.5mV, 5mV, lOOmV. 
Outputs 25mV, IV. $15.58

016 Twelve channel active 
mixer module. Combines outputs 
of 01 5 and 029 modules up to a 
total of 12. Output 1V. $10.78

006 Headphone/V. U. Meter 
Amplifier. Drives high impedance 
headphones and all types of V.U. 
meter. Also provides master gain 
for mixers. Operates at 1V line 
level. $14.21

1 036 Very high quality stereo 
complete preamplifier. Provides 
all normal facilities and gives 
superlative performance to match 
that of the 033 module. $89.1 9

029 General purpose pre
amplifier. Same as 015 Mk.2, 
Module, but without bass and tre
ble controls. $ 1 0.75

1031 Complete four channel 
mixer. Inputs 0.5mV, 5mV, 
1 OOmV, on each channel. Output 
1 volt. Bass and Treble controls 
overall with slider volume con
trols. $57.44

AGENTS: SYDNEY: Alan Oliver Electronics Pty Ltd. Phone 43 5305 
MELBOURNE: Zephyr Products. Phone 568 2922 
BRISBANE: E.D.A. Delsound. Phone 52 8694 
ADELAIDE: Neil Muller Pty Ltd. Pho.ne74 1 162 
BUNDABERG: Bundaberg Hi-Fi. Phone 71 3176 
CANBERRA: Musique Boutique. Phone 82 2553 
TAMWORTH: Hi-Fi Gallery: Phone 65 7788 
MARYBOROUGH (QLD): Keller Electronics. Phone 21 4559 
ROCKHAMPTON (QLD): Premier Sound. Phone 28 2701 
SURFERS PARADISE (QLD): Beno's Musical Supplies. 
Phone 38 1568 
WHYALLA (S.A.): Audiolab Sales. Phone 45 7755

FOR DESCRIPTIVE LEAFLETS ON THESE MODULES, CALL, 
PHONE OR WRITE TO:

AUDITEC AUSTRALIA PTY LTD
10WAITARA AVENUE WAITARA, N.S.W. 2077
PHONE. 48 4116
(ACCESS FROM PACIFIC HIGHWA Y)

Prices quoted are recommended only, and include sales tax. Prices 
may be slightly higher Interstate.
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Lighter Side
Reviews of other recordings

Devotional Records
COUNTRY SOUND: "Travellin' On". 

Stereo, Focus FS-1015. (Distributed by 
Spotlight Music, 264 Pitt St, Sydney, 
2000).
Country and western music, whether 

Gospel or secular, is a taste which you 
may or may not have acquired and it's 
not for me, here, to try to convince you 
one way or the other. It is sufficient to 
say that if you like C&W Gospel, you 
should enjoy this album of the "Country 
Sound" group: Charley Boyter (lead 
guitar), Bruce O'Hara (rhythm guitar), 
Alan James (Fender bass); they are 
supplemented here by Paul and Colleen 
Trenwith (mandolin, guitar, dobro) bor
rowed from the Slim Dusty show.

The titles, most of them local composi
tions, include: Where The Soul Of Man 
Never Dies — Singing The Good News 
— Roses Never Fade — There's No Tellin' 
— Have Thine Own Way — Gospel 
Hoedown (instrumental medley) — Born 
Again — Had It Not Been — Travellin' On 
— Life Abundantly — Seek Ye First — How 
Can You Refuse Him Now.

Produced by Ron Goodfellow and 
recorded at the ATA Studios in Glebe, 
NSW, the sound is clean and well bal
anced and epitomises the message and 
the convictions of this successful team. 
If you're a C&W enthusiast, have a listen. 
(W.N.W.)

A JUBILANT SONG. The Mormon 
Tabernacle Choir, conducted by 
Jerold D. Ottley. Stereo, CBS, 
SBR-235800.
One of the World's best known choirs 

on record, from the Mormon Tabernacle 
in Salt Lake City, turns its attention here 
to a group of 20th century choral works. 
Described as "first recordings", they 
were the Choir's contribution to the 
American Bi-centennial celebrations.

Maybe it was the words of "The West 
Wind" that were responsible but, as I 
listened, I couldn't help but think of the 
Australian Christmas Carols by William 
James and John Wheeler—wind, birds, 
nature, the joy of people singing.

But the themes are more varied: praise 
to God, lament for a loved one who has 
died, concern for one who is straying, 
jubilation, and even an adaptation of a 

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (J.R.), Leo Simpson 
(L.D.S.), Norman Marks (N.J.M ), David Edwards (D.W.E.) and Greg Swain (G.S.).

poem by Robert Burns. The words of all 
8 items are given on the jacket: The One 
Hundred Fiftieth Psalm - I Lift Up My 
Eyes - Rainsong - The West Wind - 
Glory To God In The Highest — Let The 
Whole Creation Cry - Make A Joyful 
Noise Unto The Lord - Oh, My Love's 
Like A Red, Red Rose — A Jubilant 
Song.

Modern as the arrangements are, they 
will certainly not upset those with tradi
tional preferences and the Mormon 
Choir does them full justice. If you're at 
all partial to choral music, you should 
consider this one for your collection. 
(W.N.W.)

Instrumental, Vocal and Humour
BRAHMS SYMPHONY No. 4 in E 

Minor.—Boston Symphony Orchestra 
conducted by Charles Munch. RCA 
Victorola VICS 1154.
The Fourth is perhaps the most difficult 

yet most rewarding of Brahms' four 
symphonies. It is nowhere near as 
popular as the 1st and 2nd symphonies 
and if you like both of these you should 
approach the 4th with an open mind—it 
is unlikely to be what you expect. It takes 
some listening to be fully appreciated. 
Once you reach this stage, it is a very 
satisfying piece.

Having assumed that most readers will 
be unfamiliar with the symphony, I can 
thoroughly recommend this re-issued 
version by RCA. Charles Munch, who 
died in 1968, was a most notable conduc
tor and he extracted a very fine perform
ance from the Boston Symphony 
Orchestra on the occasion of this record
ing. You need have no qualms'about the 
recording quality—it is excellent. (L.D.S.)

THE WORLD OF MENDELSSOHN.
Decca The World Of Great Classics' 
SPA 433
Decca are doing the music lover a 

great service in releasing records such as 
this, as they generally cover a good sam
ple of the composer's work, in this case 
with ten works or excerpts from same: 
A Midsummer Night's Dream, Overture 
— Octet in E flat Major — On Wings Of

WHAT A FRIEND WE HAVE IN JESUS. 
Tom Netherton, presented by 
Lawrence Welk. Interfusion (Festival) 
L-25215.
Although Tom Netherton is a new 

name to me, he apparently appears 
regularly on the Lawrence Welk TV 
show, singing well known hymns. And a 
very pleasant voice he has—baritone, 
ranging down to a rich bass, excellent 
diction, accurate pitch and completely 
equal to the challenge of intimate close- 
mic recording.

The titles: God Is Alive — How Great 
Thou Art — What A Friend We Have In
Jesus — Softly And Tenderly — In The 
Garden — Amazing Grace — He Touched 
Me — The Old Rugged Cross — Peace In 
The Valley — Beyond The Sunset — Just 
A Closer Walk With Thee — A Wonderful 
{¡me Up There.

Recorded with backing chorus, rip
pling piano and light instrumental back
ing, it conforms to the Lawrence Welk 
formula — aiming to please those with 
conservative tastes but with just enough 
"swing" to prevent it from becoming too 
dour.

One more point in its favour is that the 
sound is completely clean, with not a 
whisper of intermodulation. Recom
mended. (W.N.W.)

Song — The Hebrides, Overture — 
Symphony No 4 in A Major 1st Move
ment — Violin Concerto in E Minor, 2nd 
Movement - Spring Song - The Bee's 
Wedding - O For The Wings Of A Dove 
— O Rest In The Lord from Elijah.

This last track features the late, incom
parable Kathleen Ferrier, recorded in 
1946. c/ther artists featured are Joan 
Sutherland, Suisse Romande Orchestra, 
Ruggiero Ricci, Wilhelm Backhaus, and 
the Choir of St. John's College, 
Cambridge.

The quality overall is good, except that 
the review pressing is marred on both 
sides by a loud tick and a thump in the 
opening tracks. (N.J.M.)

STRINGS OF THE MELBOURNE 
SYMPHONY ORCHESTRA. Conduc
tor, Leonard Dommett. RCA Red Seal 
stereo VRL1-0115
Unfortunately for this disc, the title is 

misleading. It conjures up a Palm court 
pot-pourri—excerpts from this composer 
and that, with saccharin arrangements. 
But actually the disc can make a fine 
addition to any light classical collection. 
In addition to "Eine Kleine Nachtmusik" 
by Mozart there are two other serenades 
by Elgar and a less well-known Swedish 
composer Dag Wiren. And to round it 
off, Samuel Barber's "Adagio for 
Strings".

Each composition is supported by 
brief but informative and interesting 
sleeve notes. I will not succumb to the
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temptation to quote trom them.
Both the standard of playing and the 

recording quality are excellent, 
thoughout the whole album. My 
compliments to RCA and the ABC Music 
Studios in Melbourne for a fine produc
tion. (L.D.S.)

¥ < ¥
LOVE SCARLATTI. The Baroque Pops 

conducted by Ettore Stratta. CBS 
stereo SBP 234862.
I am a little ambivalent toward albums 

of "souped up" classics. Sure, they 
introduce many people to classical music 
as also does the much-maligned Palm 
court variety of musical melange. But 
having been introduced, I suspect that 
many of these musical neophytes are 
never weaned onto the more solid and 
satisfying diet of whole compositions 
(instead of excerpts).

Having said that, it is appropriate to 
comment while the arrangements on the 
album are certainly novel and 
complementary to the often piquant 
nature of Scarlatti's music, they are mar-» 
red to a degree by a heavy handed 
rhythm section. That could be a point in 
its favour for some listeners. It gave me 
a headache! ,

Each track is based on one of the multi
tudinous sonatas by Scarlatti (55 in all) 
and titled as follows: The King And Court 
- Feel The Joy Of Spring - Morning 
Flight — Samba Antigua — Night Moods 
- Sunday's Best - Love Scarlatti - On 
a Lonely Summer's Day — Argento — 
Luminous Garden — The Message. 
Recording quality is good. (L.D.S.)

¥ ¥ ¥
HAWAII AGAIN. Les Adams and his 

fabulous Hawaiians. Astor stereo 
ALPS 1047.
Keen fans of the Hawaiian music idiom 

will be well aware of the local group Les 
Adams and his Hawaiians. They have 
several previous recordings. This is quite 
an enjoyable album although a few of the 
arrangements are a little pedestrian. 
Recording quality is very good.

There are fourteen tracks: Low Moon 
At Waikiki — Whispering Sea — Flower 
Of Hawaii — Starlight Serenade — Pretty 
Red Hibiscus — Paradise Isle — It Hap
pened In Kaloha — Twilight In Hawaii — 
White Silver Sands — Dreams Of Old 
Hawaii — South Sea Island Magic — 
Sweet Someone — Sand In My Shoes — 
Sweet Lei Lehua. (L.D.S.)

★ ★ ★
LOS TROPICALES. The Rhythms of Rio. 

Astor Gold Star stereo GGS 1505.
This bright and cheery Latin-American 

album will find favour amongst L.A. fans 
and dancers. No further comment is 
needed other than to state that recording 
quality is good.

The selection of twelve tracks is as 
follows: Nube Gris — Fammi Un Favore 
— Componte Condunga — With All My 

Heart — Bossa Nova — Y Viva Espana — 
Aquello Ojos Verdes (Green Eyes) - 
Taboo — Misionera — Via Veneto — Tres 
Palabras — (Without You) — Se Eu Encon- 
trar Com Ela. (L.D.S.)

★ ★ ★
GRAEME BELL AND CANADA'S 

CLIMAX JAZZ BAND, Live In Toronto. 
Interfusion L35927. Festival release.
This is one of the most enjoyable 

records of 'Trad' jazz I have heard for 
many a day, with Graeme Bell at piano 
with the Climax Jazz Band at Malloney's 
Bar in Toronto, recorded live. Other per
sonnel are Bob Erwig — Cornet, Bruce 
Bakewell — Clarinet, Geoff Holmes — 
Trombone, Mike Warmsley — Banjo- 
Guitar, Jack Vincken - Bass, Al Mayers 
— Vocal.

The ten tracks are: Swanee River — 
Memphis Blues — Malloney's Boogie — 
Black And Blue — Tishimongo Blues — I 
Want A Little Girl — Grenville Street Blues 
— China Boy — Yellow Dog Blues. The 
album was originally released in North 
America on the band's own label, Tor- 
max and engineered by Ted O'Reilly, 
with very pleasing results.

I only hope we will hear more of this 
combination of Australian and Canadian 
talent. (N.J.M.)

★ ★ ★
HAPPY SOUND III. The Albert Lizzio 

Orchestra. Dolby stereo cassette, 
contata A-104. (Distributed through 
Goldring Sales & Service.)
This one opens in the expected 

"happy" style with an organ track from 
"My Fair Lady" but what follows is a mix 
of solo vocal, instrumental, choral and 
orchestral, in an obvious effort to vary the 
style from track to track. It's supposed 
to be happy but many may judge it rather 
as varying between boisterous and for
ced.

The track titles: My Fair Lady — 
Raindrops — Chirpy, Chirpy, Cheep, 
Cheep, — Catch My Hat — Without Love 
— Turkischer March — In The Mood — 
Two Thousand Years — Yesterday — In 
The Shadow Of Your Smile — It Is Such 
A Good Night — ABC.

General sound quality is about normal 
for a pre-recorded cassette but I couldn't 
rate the program as any more than rou
tine, and not one that I personally would 
choose to listen to again. (W.N.W.)

★ ★ ★
SANLUCAR. Flamenco guitarist. CBS 

stereo SBP 234808
For those who are impressed by 

flamenco guitarists but find a continuous 
display of virtuosity monotonous, then 
Manolo Sanlucar will be attractive 
indeed. There is no doubt of his con
siderable skill but his interpretive tech
nique and originality plus uptempo
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The Great Sounds of Today and Tomorrow

Hi-fi standards have come a long way in the 52 years we've been in business...so has Realistic. These four 
components are typical of the quality in our complete Hi-Fi range. Tandy is your supermarket of sound with hi-fi 
components, portable radios, parts and pieces all at prices we believe to be the best value around. There's even 
no-solder educational kits so that youngsters can enjoy the world of electronics.
Because we guarantee our products your future enjoyment is assured. We'll even refund your money, within 
seven days, if you’re not completely satisfied... without a hassle.
Come in to Tandy and explore our world of electronics...it has a lot going for it.

Realistic BD.1000 Turntable. It’s designed for many hours of trouble free hi-fi 
enjoyment. It has belt drive, of course. The slim silver look base and smoked dust cover 

looks great It includes a magnetic cartridge, so it’s complete. $109.95 (42-9562)

Realistic STA-90. AM/FM Stereo Receiver. We rate it at 44 watts per channel RMS at 8 
ohms. "Electronics Australia" measured it at 53 watts. Whichever, there's power to 

spare. Also features two tape monitors, pushbutton high and low filters, dubbing output, 
loudness compensation and an FM tuner that is, to quote Electronics Australia 

"...excellent and likely to be bettered by few... regard less of price.- Need we say more! The 
price is only $399.95 (31-2063)

• iiim eeoe

Realistic Optimus T100. Truly a 
superb speaker. The tower design 
puts the speakers at a perfect height. 
Balanced response is ensured by 
two active 20.32 cm (8") woofers 
and a wide range 7.62 cm (3") 
tweeter. It’s effecient enough to 
make the most of any amplifier, 
even the low powered. The 3 way L 
pad lets you adjust the treble to suit 
your listening area. $199.95 each 
(40-2025)

Realistic SCT-11. It’s our finest record/play deck. You’re up on the convenience of front 
load decks, but this one has a plus — provision for recording or listening to dolby FM 
broadcasts (when we have them), plus there's all the facilities you expect, bias switch, 
record and output level controls and accurate VCI meters. It’s at a very affordable Tandy 
price of $269.95 (14-849)
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We have well over 100 stores in Australia so there’s most likely ope in your neighbourhood. TIE A77
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DYNACO DYNAKITS have an 
international reputation for value-for- 
money high fidelity quality in 
performance and musical excellence. 
If you want giant results and savings 
too, “LETS MAKE IT AT YOUR PLACE” 
with DYNACO DYNAKITS.
• Pat 4 Preamplifier • Pat 5 Preamplifier 
• Stereo 80 • Stereo 150 • Stereo 400 • 
Power Amplifiers* AF6 AM/FM Tuner* 
FM5 FM Tuner • QD.1 Quadaptor



Dynaco Dynakits are high fidelity, 
amplifiers, AM/FM and FM tuners, 
preamplifiers and power amplifiers in 
bolt together form. All printed circuits 
have been built and tested for you and 
the accompanying plan book takes you 
through each tiny step in the hook up 
soldering.

THE RESULTS are high performance, 
quality Hi Fi electronics that represent 
considerable cost savings over 
competitive devices, and you know 
yourself how it went together.
THE KITS. The control preamplifiers 
PAT-4 and PAT-5 are legendary value 
and incredible performers. With either 
of these up front, the power AMPS 
ST80 (40 x 40W.) ST 150 (75 x 75W) and 
the ST150 (75 x 75W)and the ST400 
(200 x 200W) built by you, represent 
not only the highest musical 
performance, but the cheapest way to 
get the sound you want.

YOU NEED a soldering iron, good resin 
core solder, and the tools in your 
kitchen drawer. LADIES : no kidding, 
we can make it at your place. The 
careful kits are built by girls.
Dynaco Dynakits made in U.S.A, are 
sold in each state by factory 
distributors. Give them a call.
N.S.W.
Russin Electronics, 
256 Liverpool Road, Ashfield. 2131. 
Ph: (02) 799-2421
QLD.
Southport Hi Fi, 
34 Nind Street, Southport. 4215 
Ph: (075) 32-4687
A.C.T.
Pacific Stereo,
Shop 17, Upper Level, Style Arcade, 
Manuka. 2603 Ph: (062) 95-0695
VIC.
Optro Pty. Ltd., ,
17 Arawatta Street, Carnegie. 3163 
Ph: (03) 569-0978
TAS.
Quantum Electronics Pty. Ltd., 
Cnr. Harrington & Liverpool Sts., 
Hobart. 7000 Ph: (002) 28-1337
S.A.
Revolver Hi Fi, 
66 King William Road, Goodwood. 
5034. Ph: (08) 71-9438
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LIGHTER SIDE—continued
A

backing, on some tracks, combine to 
make the whole disc entertaining.

Recording quality is good throughout 
both sides of the disc.

There are only eight tracks but each is 
fairly long: Caballe Negro - Duelo de 
Guitarras - Dialogos - Raza - Colom- 
biana de Bajo-Guia - Caireles — Fantas- 
mas de la Guerra — Pieneta Cubana. 
(L.D.S.)

★ ★ ★
THE VOICE OF ST JOHN'S, CAMDEN. 

Organ recital by David Johnson. 
Stereo, Focus FS-1016. (Distributed by 
Spotlight Music, 264 Pitt St, Sydney).
Camden is a small rural town about 40 

miles south-west of Sydney and, while I 
have driven through it many times, I was 
not actively aware of St John's Church, 
or its historic organ built by Bates of Lon
don in 1821 and reconditioned in 1969. 
It is a modest instrument: one manual 
with 7 stops (3 x 8ft, 2 X 4ft, 2ft & mixture) 
and a pedal board with one 16ft and 
manual coupler.

Resident organist is David Johnson, 
trained at the Sydney Conservatorium, 
Teachers College and University, and 
currently Area Secondary Music Adviser 
to the NSW Department of Education.

The program opens with Widor's well 
know Toccata in F-major, in some ways 
an unfortunate choice inviting com
parison with many performances on 
heavyweight instruments, and emphasis

CLASSICAL ORGAN: "3-Star Winner"
THE BEST OF PACHELBEL. Douglas 

Lawrence playing the Ormond Col
lege Organ. Move Records, stereo MS 
3013. Also on cassette, MC 3013.
I was prepared to make allowances for 

this local recording, if necessary, in view 
of the likely interest to organ enthusiasts. 
But this proved to be quite unnecessary. 
In fact I can say quite honestly that it is 
one of the most satisfying organ records 
I have ever heard.

I would rate it a 3-star winner: the 
organ is delightful, the playing is superb 
and the recording is excellent.

First the organ. This is Ron Sharp's neo
classical tracker instrument, which he 
completed in 1974. I must confess that 
I haven't heard it live, and this is 
presumably the first recording to be 
made on it. But judging by the recording, 
it is an instrument of which Mr Sharp has 
every reason to be proud.

I remember him telling me a couple of 
years ago that his main aim in building 
organs was to produce satisfying musical 
instruments, in the full sense of those 
words. Now I think I begin to understand 
what he meant! Balanced tonal architec
ture, cleanly speaking and unforced 
pipework, virtually noiseless action—the 
Ormond College organ certainly seems 

ing the limitations of the Camden organ 
in the pedal department. But, as the 
hour-long recital progresses, attention 
tends to shift to the upperwork and one 
often forgets that there are only 462 pipes 
altogether, not many times that number!

The sixteen excerpts would take more 
space to list than is available here but 
they are relatively well known and 
include items from Widor, Pachelbel, J. 
S. Bach, Purcell, Beethoven, Telemann, 
Handel, W. F. Bach, Walton, Clarke, Jack- 
son.

The final track, Toccata in D-Minor by 
J. S. Bach, lacks the "thunder" end of 
Bach's own description "thunder and 
lightning" but, by this time, the listener 
has come to accept the instrument for 
what it is: a smallish instrument but a nice 
one to have in a rural church out along 
the Hume Highway.
The recording itself is clean but defini

tion of the various voices is no more than 
average. (W.N.W.)

* ¥ ¥
THE MAGIC ORGAN, Polka Album. 

Interfusion L25269. Festival Release 
It is hard to guess the exact instrument 

used on this recording, probably a Ham
mond or similar type of electronic 
instrument, played in a fashion to imitate 
the old style barrel instrument.

The rhythm backing is so consistent in 
timing I imagine that it is synthesized, but 

to have all the essential attributes.
Next, the playing. I can quite under

stand why Douglas Lawrence now 
spends much of his time on concert 
tours. He is now surely in world class as 
a recitalist. I have only one word to sum
marise his playing of the Pachelbel pieces 
on this disc: superb.

Finally, the recording. Move Records 
have done an excellent job of this, equal 
to any organ recording I have ever heard. 
The instrument is captured cleanly and 
distinctly, with no hint of intermodulation 
on crescendos or muffling on the sec
tions with fuller registration.

In short, then, a first-rate recording in 
all respects, and surely a "must" for all 
organ lovers.

One small point. Don't be put off by 
the front of the sleeve, or the title. It isn't 
very appropriate, giving one the uncom
fortable feeling that Johann Pachelbel 
may have suffered the same posthumous 
indignity as Engelbert Humperdinck. 
Never mind., it's the disc that counts . !.

Suggested retail price of both disc and 
cassette versions is $6.50. Most major 
record stores ought to be able to get it 
for you, but in case of difficulty it is avail
able direct from Move Records, Box 266, 
Carlton South, Vic. 3053. (J.R.)
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LIGHTER SIDE—continued

Protect your 
instruments and 
equipment with 

ALEUT 
cartridge fuses

ALERT fuses are "on guard" 
against electrical overloads in 
Electronic, Industrial and 
Telecommunications 
installations. Manufactured by 
Kenneth R. Beswick Ltd., U.K., 
the ALERT range include 
British Military Standards, 
British P.O. Standards, and 
many of the international 
specifications.
Popular Sizes EX-STOCK
TDC 10: 1%" x 'A" Quick 

acting 100 ma to 25 
amp.

TDC 11: VA" x 'A" Slow blow 
(or delay) 60 ma to 10 
amp.

TDC 13: 20mm x 5 mm Quick 
acting 63 ma to 3 amp

TDC 69: %" x3/16" Quick 
acting 25ma to 10 
amp.

TDC 123: 20mm x 5mm Slow 
blow 100 ma to 2 5 
amp.

Available from Wholesalers 
or the Australian Agents

ff Pty.

VIC.: 493-499 Victoria St.. West 
Melbourne 3003. Ph. 329 9633 
N.S.W.: 4-8 Waters Rd., Neutral 
Bay 2089 Ph.: 909 2388
W.A.: 256 Stirling St., Perth 
6000 Ph 28 3655
OLD.: L. E. BOUGHEN &CO., 
Corner Milton & Baroona Rds., 
Milton 4064. Ph.: 36 1277
S.A.: Werner Electronic 
Industries Pty. Ltd., Unit 25, 
28 Gray St., Kilkenny 5009.
Ph.: 268 2801

Telex: Melbourne, 31447. 
Sydney, 21 707. Brisbane, 
41500. Perth. 93244 

don't let this detract from a pleasant disc 
of polka hits and medleys. Some of the 
tracks: Helena Polka — Tavern In The 
Town — Papa Won't You Dance With Me 
— Chop Stick Polka — Round And Round 
— Love That Polka — My Melody Of 
Love.

Judging by the sleeve, this is one of 
about eight albums in the same manner, 
so if you fancy the style, there are plenty 
more to choose from on the same label. 
The quality, by the way, is excellent, with 
a pleasing stereo image. (N.J.M.)

HAMMOND HITS. Miguel Ramos. 
Hispavox stereo L 25235. Distributed 
by Festival Records Pty Ltd.
Miguel Ramos should not be confused 

with that noted exponent of the Moog 
synthesizer, Miguel Rios. While not as 
well known I suspect that the polished 
performance of Miguel Ramos on the 
Hammond organ will have far more per
manent appeal than those of Rios. The 
arrangements are lively and suitable for 
dancing or dining. Recording quality is 
good.

Track titles are: Killing Me Softly With 
His Song — Tie A Yellow Ribbon — My 
Love — Velvet Mornings — Una Bella His- 
toria — Get Down — Ven, Ven — 
Kodachrome — Forever And Ever — 
Daniel — Y Viva Espana. (L.D.S.)

¥ * *
THE SHIRLEY BASSEY COLLECTION. 

United Artists stereo L45301/2 2- 
record set.
Recorded back in 1969, this two- 

record set is as fine a collection of Shirley 
Bassey performances as any afficionado 
could desire. Shirley Bassey brings a 
tremendous amount of talent and verve 
to bear on every song and the big and 
biassy instrumental backing comple
ments her personality and style admir
ably. Recording quality is good 
throughout.

All told, there are twenty-four tracks. 
Some of the collection are as follows: 
This Is My Life — Sunny — Who Am I? 
— Where Is Tomorrow — I Only Miss Him 
— Hold Me, Thrill Me, Kiss Me — Softly 
As I Leave You. (L.D.S.)

* * *
THE BEST OF W.C. FIELDS. Mono, 

CBSS2BP-220180.
Prompted by the release of the Univer

sal film "W. C. Fields and Me", CBS 
released this double album of broadcasts 
for the CBS network by W. C. Fields, re
recorded from a variety of sources. 
Dating mainly from the golden years of 
radio—the 30's and 40's—they're in the 
style of the era, as typified in Australia by 
Jack Davey, Hal Lashwood, Mo and 
many others who teamed with them.

But whereas the older generation of 
Australians can identify with the local 
artists, I wonder how many will manage 

to do so with W. C. Fields, and with the 
gimmicks and the characterisations that 
the mere sound of his voice kept alive 
for his American audience.

If you can identify with the inimitable 
W. C., you'll find plenty to giggle at in 
tracks like: The Pharmacist — Tem
perance Lecture — Snake Story — Promo
tions Unlimited — Father's Day — The 
Golf Game — The Skunk Trap — Tales Of 
Michael Finn — Strike Up The Band — Fire 
In The Home — Romeo and Juliet — The 
Purple Bark Sarsaparilla Pitch. Several of 
the tracks were done, by the way, with 
Don Ameche, Edgar Bergen and his ven
triloquist's doll Charlie McCarthy — 
providing the inspiration for a whole 
string of cracks at the expense of the little 
wooden character.

Taken, presumably, from film and 
transcription recordings, the quality gives 
no cause for worry and the two discs 
provide an interesting bit of history and 
possible nostalgia.

But, if you're not interested in history, 
and W. C. Fields is just a name that crops 
up in magazine articles, you'd better lis
ten to a couple of tracks—say "The Golf 
Game" and "Fire In The Home", just to 
discover what it's all about. (W.N.W.)

"You can't beat music while you work!" 
(BASF Newsletter)

LISTEN TO THE BAND. Shirley Jacobs, 
with the Kinderplay Allstars. Vol 1. 
John Bye, JBP-7608. (Released 
through Crest international, 122 
Chapel St, St Kilda Vic 3182).
I'm never quite sure what records will 

■appeal to children, or in what circum
stances, but my reaction is that this one 
certainly ought to!

Shirley Jacobs has had a lot of 
experience singing for children and she 
is backed here by a group of working 
Australian jazz musicians. She opens the 
record with the sound of a steam train 
(recorded in full stereo) then introduces 
a couple of musical instruments and 
proceeds to sing "Down By The Sta
tion".

Additional instruments are introduced 
from time to time and the backing
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gradually builds for the songs: Sally's 
Galoshes — Can You Tell Me? — Ten Little 
Indians — The Old Man — The Grand Old 
Duke Of York — I Am A Fine Musician.

By the time side 2 is reached, jazz 
band, sound effects, singalong and 
actions are going great guns for: Happy 
Song — The Hokey Pokey — If You're 
Happy And You Know It — My Grand
father's Clock — Stop, Look And Listen 
— Don't Forget Your Traffic Code.

It's a happy, infectious sound and, if it 
doesn't get the littl 'uns in, it won't be 
for want of trying by Shirley and her gang, 
or by those responsible for the recording 
itself.

You've got a couple of small kids? You 
run a kindergarten? Best you have a lis
ten! (W.N.W.)

¥ ¥ ¥
ROLF HARRIS. American Revolution 

Bicentennial 1776-1976. Souvenir 
Album. Interfusion stereo (Festival) 
L-35990.
In his lengthy jacket notes, Rolf Harris 

reminisces about his early efforts to 
make it up the entertainment ladder by 
developing a pseudo-American accent, 
and, so equipped, to crash the American 
scene. Instead, he made it with the ultra
Australian "Tie Me Kangaroo Down 
Sport"—an acceptance that was climaxed 
in 1974 with his Australian show in the 
1974 Expo at Spokane, Washington.

On this album you get a broad cross
section of the Rolf Harris style, with a 
dozen tracks: Ev'ry Mother's Sun — Lazy 
Day — Turkey Strut — Papillon — Black 
Midnight Swamp — Eefin And Eyefin 
Freak — Jindabyne — Just Can't Wait To 
Hold You — She'll Be Right — Northern 
Territorian — Yarrabangee — Down 
Under In The Outback.

In his notes, Rolf Harris gives the 
background to each item and this should 
be of special interest to those who are 

D.C
AMPS,

VOLTS, OHMS
KEW SNAP 7

Simple snap-on action of Kew 
Snap 7 and easy scale selection 

by rotary switch enables quick 
and precision readings. An ideal 

instrument that can handle a wide 
variety of needs in the motor car 

industry such as garages and 
repair shops, checking batteries, 

regulators and diagnosing electrical 
systems. In industry it is very useful 

for servicing and maintenance of 
electrolytic equipment in the electro

chemical field and for technicians who 
work on telephone switchboards, 

electronic computers, electrolytic 
refinery and high voltage electrostatic 

power applications.

unfamiliar with them. It's a pity, in a way, 
that the album is so identified with a par
ticular celebration; it may help to date it 
quite unnecessarily. Maybe Festival 
should re-release it later under a more 
enduring title. But, in the meantime, for
get the American connotation; it's Rolf 
Harris, all the way. (W.N.W.)

¥ ¥ ¥
JEAN SHEPARD, MERCY AIN'T LOVE 

GOOD. United Atists L35946. Festival 
release.
Judging by the release note supplied 

with the record Jean Shepard has been 
on the Country Music scene for more 
than two decades and the experience 
from this certainly shows in this collec
tion of ten titles: Mercy — Come On 
Home — A Satisfied Woman — I Can't 
Imagine — Name Dropper — Ain't Love 
Good — Slowly — Sing Me An Old 
Fashioned Song — We're All The Way — 
Wife Of A Hard Working Man.

The Backing group, The Jordonaires, 
do a good job as do the other musicians 
listed, the whole enjoying the usual good 
quality sound of Nashville recording 
studios. (N.J.M.)

★ ★ ★
THIS IS ONE GIRL. Madeline Bell. Astor 

records SPLP 1470.
This album starts off with a very rous

ing title track, but doesn't maintain the 
same pace throughout. At times it slows 
down, as Madeline shows off her style. 
And she can certainly handle a variety of 
styles, ranging from a very rocky version 
of "Delta Lady", to slow ballads such as 
"I Think I'm Getting Over You".

Overall, I found this record very good 
listening. In fact, I'll probably give it a spin 
at a party sometime, as it seems to have 
just the right mixture of tempos and 
styles. Technically, the record is quite 
good although there is some background 
noise. (D.W.E.) $

• Warning lamp automatically 
indicates when new battery 
is required.

• Power supply one 006P type 9V 
battery.

• Integrated circuit board 
ensures reliable, regular 
operation.

• Fitted with pointer lock 
system, voltage testleads and 
threaded plug ohmprobe.

Model 7 and the full range of KEW SNAP 
instruments are available from—

JACOBY MITCHELL ANO SELECTED 
RADIO & ELECTRICAL WHOLESALERS 
The Crescent, Kingsgrove, N.S.W. 2208. 
Phone 50 0111. OFFICES: Melbourne 
44 5021 • Adelaide 293 6117 • Brisbane 
52 8266 • Perth 72 2696 
Specifications quoted are for general 
guidance only, are subject to verification 
and change without notice.

You only 
hove 
to lake 
one a year

Whether it's records or cassettes, World 
Record Club has much to offer you in 
all kinds of music — classical, light and 
pop! And you only have to take one a 
year — one record or cassette. Records 
from $3.65 to $4.25, cassettes $4.50, 
you enjoy significant savings, whatever 
your choice. $end for details without 
obligation via the coupon below. There's 
no entrance fee, no catch, no hidden 
conditions. You order only what you 
want — and are sent only what you 
order.

TO: WORLD RECORD CLUB, 
605 Camberwell Rd., Hartwell, Vic. 3124 
1 Wakefield $treet, Lower Hutt, 
NZ P.O. Box 30-698

Please send me without obligation 
details of your programme on Record 
and Cassette.

NAME M.....................................................

ADDRESS...................................................
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No.l rated!
PLEASE NOTE—PRICE REDUCTION DESPITE DEVALUATION

In US by “Consumer _
Report” K

CORVUS
Thoroughly recommended 
in Australia by a major 
electronics publication. 
Electronic Concepts Pty. Ltd. 
is proud to introduce 
the exclusive Corvus 500.
Wtih MOSTEK* single chip technology, the 
new Corvus 500 is the first non-Hewlett- 
Packard calculator with Reverse Polish 
Notation. 10 addressable memories, 4 level 
roll down stack to be introduced. If you 
compare the Corvus 500 feature by feature 
with the HP45, you will find striking 
similarities. There are also some important 
differences.
'MOSTEK is one of America’s advanced LSI 
(Large Scale Integration) chip manufacturers.

Corvus HP

RPN (Reverse Polish Notation) 
Memory Store and Recall 10 Registers 
4 Level Stack. Rotate Stack
10 MEMORY EXCHANGE WITH X 
Log LN
Trig (Sine. Cosine. Tangent. INV) 
HYPERBOLIC (SINH. COSINH

TANH. INV)
HYPEREpUCJRECTANGULAR - ’ 
y-. e" 10". Vx? 1/x. xl. x*-y.

rr . CHS
' \ y through INVERSE
GRADIANS
DEGREE RADIAN CONVERSION 
Degree Radian Mode Selection 
DEC DEG MIN SEC
Polar to Rectangular Conversion 
Recall Last X
Scientific Notation. Fixed and Floating 
Fixed Decimal Point Option (0 9) 
DIGIT ACCURACY
DISPLAY OF DIGITS
% ‘ %
GROSS PROFIT MARGIN %
Mean and Standard Deviation
1 +.1-
Product Memories
CF DIRECT CONVERSION
FC DIRECT CONVERSION
LIT GAL DIRECT CONVERSION
KG LB DIRECT CONVERSION
GAL LIT DIRECT CONVERSION 
LB KG DIRECT CONVERSION 
CM INCH DIRECT CONVERSION 
INCH CM DIRECT CONVERSION

45
Yes 
Yes
Yes 
No
Yes 
Yes

500
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

No
No

Yes 
Yes 
No
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes
12 
12

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes
Yes 
Yes 
Yes 
Yes 
Yes 
Yes

Yes 
No

Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes
10 
10

Yes 
No 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No

As you can see, the Corvus 500 is a lot more 
calculator for $79.95.
Price $79.95
Mail charge $2.50
Sales Tax exempt $72.50
For sales tax exempt purchases, please supply 
number or certificate.
We have listed some of the many features, byt 
let’s amplify on some highlights:
1. RPN (Reverse Polish Notation)
“COMPUTER LOGIC” and 4 LEVEL STACK.

Your problem is solved the way it is 
written, left to right sequence, eliminating 
restructuring, unnecessary keystrokes, and 
the handicap of having to write down 
intermediate solutions. And all information is 
at your disposal —just roll the stack (R) to any 
intermediate information desired. You arrive 
at your solution faster, more simply and. 
therefore, more accurately.
Perhaps at this point we should address 
ourselves to the controversy between 
algebraic entry and RPN. One question we 
must ask is why proponents of algebraic entry 
always use an example of sum of products 
and never an example of product of sums: 
(2 + 3) x (4 + 5) =
Algebraic 2 + 3 = MS 5 4- 4 = X MR = 
TOTAL 12 keystrokes (SR51. add 2 more 
keystrokes)
RPN: 2 Enter 3 + 4 Enter 5 + x

TOTAL 9 keystrokes
2. THE CORVUS 500 and HP-45 HAVE 10 
ADDRESSABLE MEMORY REGISTERS. 4 
LEVEL OPERATIONAL STACK, and a
“LASTX” REGISTER(10thMem. Reg ). 

With 10 addressable memories, you have 
access to more entries, or intermediate 
solutions; less remembering, or writing down. 
YOU have to do. And less chance for error. 
The stack design also permits X and Y register 
exchange, and roll-down to any entry to the 
display for review or other operation.
The “last x" register permits error correction 
or multiple operations when a function is 
performed, the last input argument of the 
calculation is automatically stored in the “last 

x” register, which can be quickly recalled to 
correct an error, or to perform another 
operation using the same number.
3. DIRECT HYPERBOLIC and 
HYPERBOLIC RECTANGULAR to POLAR, 
and INVERSE. For those of you electronic 
and computer science engineers who require 
access to this specialised application, the 
Corvus 500 solves "your” problems.
4. A WORD ABOUT CORVUS 500 12- 
DIGIT DISPLAY AND ACCURACY. Finally 
you have displayed 12 digit accuracy in * 
business format and 10 + 2 in scientific 
notation. LED is manufactured by Hewlett 
Packard.
FOR THE FIRST TIME you can raise the 
number 10 to 199th power or calculate 
Factorial (x!) of upto 120. Unbelievable!
5 . DIRECT FROM AND TO METRIC 
CONVERSION SAVES VALUABLE 
KEYSTROKES.
WHAT ABOUT CONSTRUCTION? With so 
many features, the next most obvious 
question must be in regard to the quality of 
the unit itself. We are proud to report the 
Corvus 500 to be double injected moulded, 
with "tactile” feedback keyboard. The 
compact, contoured case is 5 W long by 3” 
wide by 1 !4” high and weighs just 8 oz.
The COMPLETE CORVUS 500 for $79.95 
includes:
• Rechargeable and replaceable Nickel 
Cadmium batteries. Optional 3AA batteries. 
• Adaptor/Charger.
• Owner’s Handbook.
• Soft carrying case.
The Corvus 500 is warranted by the 
manufacturer against defects in materials and 
workmanship for one year from date of 
delivery.
For those of you who have the HP-21 or 45 or 
any other advanced calculator on order, 
aren’t you glad you still have the opportunity 
to take advantage for the release of the 
Corvus 500 for $79.95? Hurry! Order yours 
today.
AN INVITATION:
Electronic Concepts is proud to offer this 
exciting Corvus 500 as well as other Mostek 
based calculators and digital watches as 
exclusive importer of Corvus Brand products 
for Australia.
You, our discerning reader will no doubt 
recognise the tremendous price/ performance 
value on offer. By mailing the order coupon 
today we can assure you of early delivery — 
and should you not be satisfied, you may 
return the unit to us with full money back 
guarantee within seven (7) days.
Or better, convince yourself of the real quality 
and value of our Corvus range, just visit our 
conveniently located showroom in 
Cambridge House, Clarence Street, just 
behind Wynyard exit (York Street), or phone 
02-29-3755 for more information.
Other Corvus models on offer: 
Corvus 600 Financial Genius $69.95 
Statistician $19.95
Corvus 615 Business
Corvus Digital Watches- but more 
about these in our next advertisement.

Ground floor, Cambridge House, 
52-58 Clarence St., Sydney NSW 2000. 
(02) 29 3753 4 5

Yes! I'd like to try the Corvus 500 for 7 days 
CASH payment: Cheque or money order 
enclosed. $79.95 plus $2.50 postage.
NAME.............................................................
ADDRESS.......................................................

1st time offered for your 
: convenience BANK CARD 

mail order facility. Please complete 
I I Please charge my bankcard. 
BANKCARD NO..............................................  
EXPIRY DATE.................................................
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The Amateur
Bands by Pierce Healy, VK2APQ

The Youth Radio Scheme

Assisting persons to achieve the status of amateur radio operator is 
an aim clearly set out in the memorandum and articles of association 
of the various state divisions of the Wireless Institute of Australia. The 
Youth Radio Scheme is one method by which this aim can be 
implemented.

When discussing the YRS with Ken Hargreaves, 
VK2AKH, NSW YRS Education Officer at the recent 
combined field day at Rathmines Park, Lake 
Macquarie, he suggested the theme for 1977 
be—"YRS is there to be used". He also recalled some 
salient facts about the scheme.

"Fourteen years ago a body was formed within the 
WIA, to service the needs of clubs for those wishing 
to further their knowledge of radio and electronics. 
The Youth Radio Scheme as it was then called, was 
framed principally with the young enthusiasts in 
mind, although over the years, club members of all 
ages have gained through the scheme. In recent years 
the advent of the novice grade licence has been the 
principal area of concern in both clubs and YRS.

"The principal aims of the YRS involve encouraging 
and developing an interest in electronics as a hobby 
and vocation, assisting clubs and instructors with 
courses and resource materials, and to give 
encouragement and recognition to these members 
who progress through YRS courses."

The objects of the scheme are:—
(a) To develop in young people an interest in radio 

and electronics as a vocation or worthwhile 
hobby.

(b) To provide students with a hobby which will rein
force their school activities in science and 
mathematics.

(c) To co-ordinate the activities of youth radio clubs 
and non-club participants, and to promote co
operation and exhange of ideas among club lead
ers.

(d) To assist leaders and instructors of youth radio 
clubs and non-club participants by providing 
ready made programs of activity.

(e) To co-operate with schools and youth organisa
tions in fostering youth radio clubs.

(d) To give encouragement and recognition to club 
members and non-club participants who attain 
certain specified standards of skill.

A series of proficiency certificates has been 
developed to give a form of recognition to members 
who develop their knowledge to standards 
specified.

These certificates, in several of the examination 
levels, are readily accepted by prospective 
employers as a positive indication of an applicant's 
aptitude.

The I REE awards a pennant each year to the clubs 
which have made most progress in instruction of its 
members.

Correspondence courses in electronics are avail
able to those who are unable to attend radio clubs.

The latest service available through the YRS is a trial 
novice examination which can be conducted by 
clubs for members about to attempt the PMG's Dept, 
examination for the novice licence. These trials are 

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.

conducted under examination room conditions by 
qualified persons.

The following is a report from Ken Hargreaves on 
the trial examination held prior to the PMG exam in 
November, 1976.

YRS in NSW successfully completed a trial novice 
examination on 30th October, 1976. Examinations 
were held for approximately 80 candidates in club 
centres at Westlakes, Wireless Institute Centre Syd
ney, St George Amateur Radio Society, Western 
Suburbs Radio Club Sydney, Blue Mountains Branch 
WIA Springwood, Griffith Police Boys Radio Club, 
Central Coast Amateur Radio Club Gosford, and 
Wagga District Radio Club. South Australia and Tas
mania conducted similar tests.

Candidates were examined in theory and regula
tions by multiple-choice type papers, and tests in 
receiving and sending Morse code were held for each 
candidate.

The aim of the examination was to give novice can
didates experience in examination conditions and 
technique and to point out any weaknesses in can
didates' knowledge. After the examination marked 
papers were analysed and an analysis was sent to 
each club for revision purposes.

One feature of the examination was the marking 
procedure. As soon as the next paper was in progress 
the previous paper was being marked, so that the 
candidate was handed his or her results upon leaving 
the examination centre just three hours after arriv
ing’

The response suggests that such a trial examination 
should be held prior to each novice examination.

Pertinent details of the subjects covered in the six 
stage YRS training course, as well as notes available 
to clubs and individuals, were also received from Ken 
Hargreaves. This will be covered in future issues of 
these notes.

Further information may also be obtained from 
supervisors in the following states.

NSW— Rex Black, 10 David Street East, Spring
wood, 2777.

Vic— Reverend Bro. Frank Whittom, St Johns 
College, 204 Churchill Ave, Braybrook, 
3019.

S. Aust.—Gerry Preston, 13 McGowan Road, Para 
Hills, 5096.

Qld— Roger Davis, 2/32 Farrington Street, 
Alderly, 4051.

Tas— Reg Emmett, 111 New World Ave, 
Trevallyn, 7250.

Correspondence Section—Bill Tremewen, 34 
Flower Street, Fern Tree Gully, 3156.

YRS VICTORIA
A book titled "Logic and Logic Circuits" is available 

from the Victorian Division YRS. It is intended to be 
used as a basis for classes on the subject in some

schools.
The writer of the book is Roy Hartkopf, VK3AOH 

who has been associated with logic circuits from the 
time they were a laboratory curiosity and wrote what 
was probably the first article published in Australia 
on logic and "Logical Circuits" as they were then 
called.

The article was published in "Radio and Hobbies", 
November 1959, under the title, "An Introduction to 
Switchcraft".

Included in the book is a 24 page liftout discribing 
the design and construction of a logic trainer together 
with eighteen experiments designed to give the 
student a thorough grounding in the basic principles 
and enable him to read and understand logic cir
cuits.

The trainer covers some fundamental points which, 
as far as is known, are not covered by other similar 
equipment. It also has a unique facility for testing the 
students knowledge. Modules can be added to give 
the trainer any degree of complexity desired.

Copies of the book together with parts or further 
information may be obtained from the Victorian YRS 
state superisor-F.H. Whittom, VK3BAN, 204 
Churchill Avenue, Braybrook, Vic. 3019.

The Victorian YRS also has available, through the 
same source, a number of other publications. These 
include three elementary stage 1 and four elementary 
stage 2 books of about 40 pages each.

During 1976 there was a drop in activity in some 
states. However, in NSW where the scheme origin
ated about 1960, progress has been of a high stan
dard.

This drop could be attributed to less enthusiastic 
officers, lack of promotion by divisional councils or 
especially, the loss of federal co-ordination. A postal 
vote, arising from discussion at the 1976 WIA federal 
convention, was passed which means—"that the 
federal YRCS no longer exists and divisions would be 
responsible for this activity within their respective 
states". (WIANEWS—Amateur Radio p4, Oct 76).

However, the motion passed does provide—"that 
the Institute agrees to render every possible help and 
assistance for the training of youth as heretofore with 
the object of preparing them for the amateur 
examinations, including the continuing provision of 
certificate forms, publications and the like" (AR p4 
Oct 76).

Allowing a situation to develop where the federal 
body of the WIA is no longer directly involved in 
educational activities is not understandable. 
Especially when the largest amateur organisation, the 
American Radio Relay League is undertaking a costly 
and extensive education program associated with its 
WARC-79 activities.

In the October issue of the ARRL publication 
"QST" general manager Richard L. Baldwin, W1RU 
wrote—

"Growth is important to us. We have made a good 
case for expanded amateur allocations, based on the 
worldwide growth of the amateur service. The train
ing program is designed to speed the growth and 
maintain the quality of amateur radio in this country. 
We have heavily invested in people and training 
materials to provide impetus for the training program 
and our investment is going to have to be even more 
extensive before we are finished.

"Indeed, if at some point we are able to convince 
the Commission to let amateurs play an even greater 
role in the examination and licensing procedures, we 
may have to at least double the size of the existing 
Club and Training Department. That is going to take 
money but it's going to make for a stronger amateur 
radio."

AMATEUR PUBLICITY
Various ways of publicising amateur radio were 

demonstrated to me during a visit to southern NSW 
and Victoria during October last year. The first exam
ple was at the South West Zone Convention at Tumut 
on the 2nd and 3rd of October.

There the local tourist bureau, racecourse commit
tee, motels, caravan parks and other bodies assisted 
the convention committee with information and 
accommodation facilities for visitors.

Over 150 attended the convention dinner, where 
a welcome to Tumut was extended by the local coun
cil.

The convention was very successful, with all events 
being keenly contested.
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AMATEUR BANDS

COUGAR 23 B AM DELUX TRANSCEIVER
Delux mobile 23 channel (synthesised) for the quality conscious Novice. Tn* Couga. 
features built-in swr meter, noise blanker, delta tune, rf gam control, mic gam 
control, built-in modulation meter, separate PA switch. Circuitary consists of 1 IC, 
20 transistors. 18 diodes. RECEIVER: dual conversion, sensitivity 0.5 uV for 10 d8 
S*N/N. selectivity 6 dB bandwidth 5kHZ. PA audio power 5 watts. TRANSMITTER: 
5w input, spurious harmonic suppression better than 55 dB.
Comas complete with mic, mobile bracket, de cable and manual.

27 MHz helical ground plane, teflor 
on light and strong fibreglass rod $79

ANTENNAS

I
A wave high efficency, solid heat-treated aluminium oh 

construction, rugid, terminated to SO239 socket.

27 MHz MOBILE

Model Ml 27 MHz base loaded whip, stainless steel, 
40.5 ins long, 50 ohm impedance, vswr less than 1.5. * 
Includes roof-top mount, optional boot lid mount, 
spring and coax with PL259 plug. $27

Model G2 as above with gutter clamp $29.90 *

27 MHz truck antenna, twin centre loaded mirror 
mounted antennas. Complete with cables, plugs, <¥ 
connecting brackets. $42

O O $59
• • ANTENNA COUPLER
Quality coupler for 27 MHz, handles up to 200w 
oep. input 50 ohms unbalanced, output 10-300 
ohms unbalanced. Insertion loss bettter than 0.5 dB. 
A must for every shack!

SPUTTER
This unique device permits operation of your car 
radio from a 27 MHz antenna. Can be used with any 
series fed 27 MHz antenna. Finished with RG58/u 
and car radio high impedance lead, each 60" long. 
Includes adjustable 27 MHz match for optimising 
vswr.

SWR/tW METER
The popular VC2 swr/pwr meter operates 3-150 MHz 
with power measurement 12/120 watts. Will handle 
up to 1000w. 50 ohms impedance, twin meters. A 
bargain. KF"1 ““ CESSI

* «ie $35
A licence is required for all transmitting equipment.
For friendly and helpful service.

VICOM
Head Office and mail orders ........................................................
139 AUBURN RD, AUBURN, VIC. Ph 82-5398 
Sydney (439 1271 i, Adelaide (437981), Brisbane (384 4480) 
Canberra (82 3581), Perth (463 3232)

On Wednesday, 6th October, I visited the WIA 
Federal Headquarters, Toorak, Melbourne. During 
discussions with Business Manager, Peter Dodd, 
VK3CIF, it was stated that, although it was too early 
to make a full assessment, it appeared that the WIA 
"8000" campaign was bearing good results. Discus
sion also centred around the recent Region III direc
tors' meeting in Singapore and WARC 1979.

The third instance was an inspection of the 
Moorabbin and District Radio Club rooms. These are 
located in a Moorabbin District Council's $95,000 
building which provides club rooms and facilities for 
our social activities for four local clubs one being the 
MDRC. The complex includes kitchen, toilets, and a 
large auditorium in addition to individual club rooms 
and storage areas.

A committe comprising representatives of the four 
clubs and the council control the project. My inspec
tion was arranged by Ken Pincott, VK3AFJ, and Ron 
Hi'gginbottom, VK3RN, MDRC trustees, and Graham 
Mason, VK3YGM MDRC secretary.

The fourth was a visit to the Geelong Amateur 
Radio & TV Club, Stoorer St., Geelong. Here excellent 
club rooms have been established by voluntary work 
in a building acquired by the club. A discussion with 
several of the GARC committee members indicated 
that good public relation promotion had greatly 
assisted the club. Significantly, visiting the club for the 
first time was a prospective member who had 
become aware of the GARC through a recent issue 
of these notes.

The visit to GARC was organised by Ron Wilkinson, 
VK3AKC, well known for his 1296MHz moonbounce 
experiments. These have been widely reported in 
various publications locally and overseas. A demon
stration of his 6 metre diameter dish antenna and 
associated transmitting and receiving equipment was 
most impressive. Ron's efforts have publicised the 
technical aspects of amateur radio.

To all who made my visits pleasant and informa
tive, my sincere appreciation. The friendships gener
ated through amateur radio are second to none.

CENTRAL COAST FIELD DAY
Sunday, 20th February, 1977. An event for amateurs, 
their families and friends. Program details next 
month. Don't miss this field day of the year.

VHF MID-SUMMER CONTEST
The VHF & TV Group, NSW Division WIA, is con

ducting this field day contest over the Australia Day 
weekend.

Starts—0100GMT Saturday 29th January, 1977.
Finishes—0300GMT Monday 31st January, 1977.
Contact points are biased to encourage tunable 

operation, rather than net operation.
Copies of the rules may be obtained by sending 

a stamped self addressed envelope to—VHF & TV 
Group, NSW Div., WIA, 14 Atchison Street, Crows 
Nest, 2065.

MORSE CODE PRACTICE
The Morse code practice broadcast from VK2BWI 

is a service provided by the New South Wales 
Division, WIA. The aim is to provide, at relatively slow 
speeds, a practical means whereby those wishing to 
do so may learn and improve their ability to receive 
Morse code.

The broadcast originates from a different location 
each evening but always commences at 0930GMT 
(1930EST or 2030 Daylight Saving Time) on or slightly 
below 3550kHz in the 80 metre band.

The content of each session is generally varied, as 
is the technique. It is hoped that the differences help 
to provide a wider scope for practice.

The call signs of the operators and their locations 
are shown so that listeners will be aware of the reason 
for varying signal strength that may occur due to 
propagation effects.
Day 
Sunday 
Monday 
T uesday

Call sign Location
VK2AKE Moss Vale, NSW
VK3AKN Hawkesdale, Vic
VK2DI Mt Colah, Sydney

Wednesday VK2BKE Lord Howe Island
Thursday VK2BLK Oatley, Sydney
Friday VK2BGG Wauchope, NSW
Saturday VK2EF Avalon, Sydney

The service is conducted under the call sign 
VK2BWI by the voluntary operators through their 
own stations. Reports on reception and suggestions 
as to the format of the sessions are appreciated and 
should be forwarded to-Morse Code Practice, PO 
Box 177, Mona Vale 2103.

WARC 1979 AGENDA
At a meeting held in Geneva during June and July, 

1976 the Administrative Council of the International 
Telecommunication Union, adopted an agenda for 
the general World Administrative Radio Conference 
scheduled for 1979.

Planning for WARC-79 in amateur circles has been 
based on the assumption that each of the 45 articles 
of the ITU Radio Regulations would be subject to 
revision at this conference.

One effect of the agenda just adopted would be 
to limit consideration only to those articles which are 
applicable to radio services in general, and to 
preclude consideration of those articles which deal 
with but 3 single service. Thus while frequency alloca
tions of the amateur service and other services would 
be considered in 1979, the rules for amateur stations 
contained in Article 41 of the Radio Regulations 
would not.

The conference is scheduled to convene on 24th 
September, 1979, for a period of ten weeks. The 
following items on its agenda have a possible impact 
on the amateur radio service.

—To review and, where necessary, revise the 
provisions of the Radio Regulations relating to ter
minology, the allocation of frequency bands and the 
associated regulations (Articles 1 to 7).

—To review and, where necessary, revise the 
provisions applicable to the coordination, notifica
tion and recording of frequency assignments (Arti
cles 9 and 9A) except those articles relating to a single 
service.

—To review and, where necessary, revise other 
regulations applicable to services in general (Articles 
12 to 20).

—To propose to the Administrative Council and to 
the Plenipotentiary Conference a program for con
vening future administrative radio conferences to 
deal with specific services.

ITU policies are determined by its Plenipotentiary 
Conferences, which are held on the average of once 
every six years and at which all ITU members may 
vote.

The last such conference was held in Torremolinos, 
Spain, in 1973 and the activities are governed by an 
Administrative Council. The present 36 members of 
the Administrative Council were selected on a 
regional basis at Torremolinos.

In other actions, the Administrative Council sought 
to postpone for one year a World Administrative 
Radio Conference on the aeronautical mobile (R) 
service which had been originally scheduled for 
March 1977, owing to financial considerations. The 
council adopted a $24 million budget for ITU activi
ties during 1977.

The above information appeared as International 
News in QST October, 1976.

IGNITION INTERFERENCE
It is expected that Canadian amateurs will 

experience less interference to reception due to igni
tion interference over the next few years. The DOC 
has published new requirements for the control of 
interference caused by ignition systems. This became 
effective on the 1st September, 1976 and applied to 
all engines, except aircraft, manufactured in Canada 
or imported after that date.

RADIO CLUB NEWS
EASTERN AND MOUNTAIN DISTRICT RADIO 
CLUB: The editorial in the November, 1976 issue of 
the club magazine—The Radio Bulletin—contained an 
interesting comment which should be of interest to 
novice and full call operators.

"The informal net on 27.125MHz at noon on Sun
days has certainly proved very popular. The control 
station is VK3BNW, the Club's second callsign.
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"A few comments may help those not familiar with 
the eleven metre band.
(a) The most commonly used frequencies are 

27.125MHz and 27.135MHz.
(b) The use of horizontally polarised antenna will 

provide disappointing results. A quarter wave 
whip on the garage roof will work very well.

(c) Remember novices are limited to crystal con
trolled frequencies, so full-call holders will need 
to net accuractely onto novice signals. Particula
rly as some novices do not have clarifiers.

(d) Many novices have AM equipment only, so if you 
have that mode available give it a try.

(e) Those 80 metre cross-town rag chewers might 
give eleven metres a try during summer when the 
noise level is high on 80 metres. There is also the 
possibility of a band opening.

The Southern Cross Award was instituted by the 
EMDRC in 1971. It is a certificate gained by radio con
tact with specified number of EMDRC members.

Australian and New Zealand stations must work 10 
club members. All other countries, five contacts with 
club members.

Contacts with club stations VK3ER and VK3BNW 
count as two contacts.

Short-wave listeners must log the same number of 
stations as set down for transmitting stations.

A certified log, together with a fee of $0.50, should 
be sent .to the Awards Manager, Jack Cutcher, 
VK3APU, PO Box 87, Mitcham, Vic. 3132.

Your log of contacts may be certified by any officer 
of a recognised amateur radio club, or any two licen
sed amateurs.

If interested in attending AOCP or novice licence 
classes contact Ken Pallises, VK3CJ, Flat 4, Coo- 
tamundra Crescent, Blackburn, Vic. 3130. Telephone, 
during business hours, 850 5511.

ILLAWARRA AMATEUR RADIO SOCIETY: The 
eclipse of the sun on the 23rd October, 1976, 
provided a unique opportunity for the VK2AMW 
moonbounce installation at Dapto to obtain informa
tion on—

(i) the diameter of the "radio" sun at 70cm.
(ii) the proportion of its energy, at 70cm, radiated 

from the corona.
(iii) effects of the eclipse on properties of the 

ionosphere, specifically related to rotation of signal 
polarisation.

Preliminary results of the experiments indicate 
that—

(i) the "radio" sun at 70cm is appreciably greater 
in diameter than the "optical" sun.

(ii) the corona generates a significant percentage 
of the RI energy emanating from the sun at 70cm.

A chart record and numerical results were 
obtained and are being evaluated, and may result in 
modification of VK2AMW beamwidth pattern, 
obtained by using the sun as a half degree diameter 
noise source.

The most unusual part of the experiments was in 
obtaining echoes of transmitted signals back from the 
moon when it was directly in front of the sun. Rota
tion of the polarisation of the reflected signals during 
its passage through the ionosphere was not signifi
cantly affected by the eclipse at the Dapto location, 
possibly due to the effect of the residual solar energy 
from the 6% of the sun disc still visible and from the 
corona.

The experiments were carried out by Lyle Patison, 
VK2ALU, assisted by VK2ZVX; VK2ZHU and 
VK2APG, members of the IARS. A visitor present was 
a maritime mobile operator, JA3SVG.
BLUE MOUNTAINS RADIO CLUB: On the weekend 
16th-17th October, 1976 the club operated a station 
for 48 hours during the Jamboree-on-the-Air.

The exercise took place at the Mt. Riverview Scout 
Hall, under the call sign VK2BUS. The local scouts 
assisted in the erection of aerials and setting up the 
station, as well as supplying meals and refreshments 
to the operators throughout the two days.

Many contacts were made with other scout and 
guide groups in all states of Australia, and New 
Zealand.

Both the scoutmaster of the 1st Mt. Riverview 
Scouts and members of the club who participated, 
agreed that it was a very successful event and are 
looking forward to similar activity next year.

THE SOUTH EAST RADIO GROUP: The October,

1976 issue of "BLURB" the official publication of 
SERG, contained these brief details of moonbounce 
contacts by Chris Skeer, VK5MC located near 
Millicent, South Australia, operating on 144MHz.

21st July—worked K8111 who gave an "O" report 
and R3 S4 T9. The time was 1738GMT.

24th July-Heard WA7BJU and W2AZL in contact 
with each other, also K8111 calling him but no contact 
was made.

28th July—Worked K9HMB for the first time and 
received an "O" report and sent R4 S3 T9. On the 
same date Chris reported a 3dB excess noise from 
the Milky Way and 17dB of sun Noise.

INTERNATIONAL SOCIETIES
Space did not permit our including the following 

list of organisations in last month's club list. We sug
gest that they be added to that list.

INTERNATIONAL AMATEUR RADIO 
UNION — C/- 225 Main Street, Newington, 
Connecticut, USA.

AMERICAN READIO RELAY LEAGUE - 225 
Main Street, Newington, Connecticut, USA.

RADIO SOCIETY OF GREAT BRITAIN - 35 
Doughty Street, London, England.

NEW ZEALAND ASSOCIATION OF RADIO 
TRANSMITTERS — Box 1459, Christchurch, 
New Zealand.

RADIO SPORTS FEDERATION OF USSR - 
Box 88, Moscow, USSR.

JAPAN AMATEUR RADIO LEAGUE - Box 
377, Tokyo, Central Japan.

FEDERATION OF AMATEUR RADIO 
SOCIETIES OF INDIA — Honorary General 
Secretary, 38C Mount Road, Post Box No. 725, 
Madras 600 006, INDIA.

WIRELESS INSTITUTE OF AUSTRALIA - 
FEDERAL EXECUTIVE, PO Box 150, Toorak, 
Melbourne, Victoria 3142.

Corporate members:—

Australian Capital Territory Division — PO Box 
1173, Canberra City, ACT 2601.

New South Wales Division — Wireless Insti
tute Centre, 14 Atchison Street, Crows Nest, 
NSW 2065.

Victorian Division - Wireless Institute 
Centre, 412 Brunswick Street, Fitzroy, Vic. 
3062.

Queensland Division - CPO Box 638, Bris
bane, Qld. 4001.

South Australian Division - GPO Box 1234K, 
Adelaide, SA 5001.

Western Australian Division — GPO Box 
N1002 Perth, WA6001.

Tasmanian Division — GPO Box 869), 
Hobart, Tas. 7001.

Full details of membership, fees, activities 
and meetings may be obtained by writing to 
the secretary of the appropriate division. ®

SO YOU WANT TO BE 
A RADIO AMATEUR?

To achieve this aim, why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, 
the Institute is well qualified to assist you 
to your goal. Personal Classes for 1 977 will 
commence on Tuesday. February 8th., 
1977. Applications whiqh are accepted in
order of priority, are now being received. 
Correspondence Courses may be com
menced at any time.

For further information, write to
THE COURSE SUPERVISOR,

W.I.A.
14 ATCHISON STREET, 

CROWS NEST, N.S.W. 2065
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BC221 
FREQUENCY METERS

Brand new in original packing cases— 
unopened ¿omplete with 240 volt power 
supply Charts, etc $90 each-cartage to 
rail $2. Freight payable at nearest attended 
Railway Station.

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.

TEN CHANNELS 
VHF TRANSCEIVER

TR1956 125-150 MHz 28 volt DC oper
ated AM single crystal locks both TX and RX 
on same channel complete with generator

$33.00
TUNING UNITS

T.U. Series. Contains variable condenser 
suitable for aerial tuning, vernier 5" Ceramic 
Coil Former, etc. 1 9" rack mounting, only 
$9.50 ea. fost A. $2.30, B $3.7 5, 
C. $4 80. D $6 55

FREQUENCY METERS
AN URM 3? A 120 KHz to 1000 MHz, 
with 240V power supply, $125
$2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

ILFORD 17 5 mm 
SPROCKETED 

MAGNETIC TAPE
1000 ft reels brand new original packing 
$4.00 08. quantity 
available

Post A $1 30 B $2 00 
C $2 30 D $2 80

No 62 TRANSCEIVER
With headphones accessories etc

$60
TELEPHONE WIRE

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
SI cartage to rail freight payable at 
destination

PRISMATIC COMPASSES
Genuine ex-army Mk 3. liquid damped as 

new $45 00 P & P A $ 1 70. B $2 25.
C $2 40, D $2 65

MORSE KEY I 
$1.40
Post 40c |

MORSE KEY BUZZERS 
$4.25 
Post 60c

DYNAMIC 
TRANSISTOR CHECKER
Provides a visual indication of signal output 
Tests electrode open circuits, short circuits 
current gain $14.95 ea.
P&PAS1 70 B$2 25 C$2 40 D$2 65

MULTIMETER
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 Deci
bels minus 20 DB plus 62 DB complete with 
instructions only $19.50 Ea. P P. $1.05. 
Multimeter similar to above 30.000 OHMS 
per volt $23.75 P.P $1.05.

Only $17.25ea Post $1.05

BENDIX PIONEER
Drift Sight
Type B3 
$250.00

4 DIGIT RELAY COUNTERS
50 volt DC, suit slot car Lap counters, 
etc. $1.25 each P & P 60c

NIBBLING TOOL
Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 16inch.

ONLY $9.95
• Post SI 10

NIFE CELLS VALVES
12 Volt, fully charged, 4in x 3in x lin 4 BRAND NEW IN CARTONS
AH 65N7GT 95c CV850 »1.50

$1.50 each P&P 80c 5U4G 95C 1H6G 75C

5" CRO TUBE 5 8PI 16 50 each EF50 75C 832 S5.00
5Y3 $2 25 6X4 $2 25

Post A $1 40. B $2 25. C $2 70. 0 2x2 75c VR65 75C

$3 45 P & P 40c

Genuine eight day jewelled movement 
sweep second hand Dash mounting. 
$29 50 EA. P & P $110

HANDY SIGNAL INJECTOR 
Produces an Audio Signal in rich 
harmonics Ideal for Sig Tracing in 
AF , I.F., and R F circuits Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator, lamp Size l’/2" 
Diam 5" Long Only

$6 50 Post $1 10

522 Transceivers 100 150M CS

$35.00___________

ZOOM SPOTTING 
SCOPES

CONDENSER LENS
1%" Diam 4'/," F L 75c 2'/," Diam 2" F L 
$1 50 each Or $2.50 per pair P & P 40c

30x30 
LENGTH W/s", HEIGHT 

10" 
WEIGHT 1 % lb.

$23.95

45x40 
LENGTH 16", 
HEIGHT10" 
WEIGHT2lb.

$36.50

SPY TELESCOPES
8x17 mag size of a rifle cartridge extends 
to 8” Only $4.75 each, post 60c

BINOCULARS
PRISMATIC Coated Lenses. -Brand 
new Complete with case.
7 x 35 Wide Angle $35.5©
8 x 40 W.de Angle 139.50
7 x 50 $31.50
10 x 50 $32.50
12 x 50 $33.05
20 x 50 $37.95

P & P A $ 1 80. B $2 50. C $2 20.
D $3 20

SMALL CLIP-ON
POCKET TELESCOPE

15X$3.95 Post 60c

RECEIVER No 210
2-16 M/cs $65
Transmitter No 1 1 suits 210 $35 
24 volt Power supply to suit above $15. 
Or complete station with Headphones. Mic, 
Morse Key. Antenna $110

- - - - - - - - SOLENOH55
Plunger Type 12V 300MA Sult electric 
camera control, miniature trains, 
radio, etc

$2.50 P & P 20C
200 MA 24 volt, ’/«in push movement.

S2 5OP& P20c

SELSYN
MAGSLIP

MOTORS

MK 1 1 $5 25 ea

3000 TYPE RELAYS
PMG JOOOhms — VSOOOhm

Cods »2 50 each P & P 60c

P.M.G. TYPE KEY SWITCHES. 
75c P&P 20c

Cossor Double Beam Oscilloscope 1035. 
Tested.

POSTAGE KEY;
A: NSW
B: Vie, Qld.
C: SA, NT, Tas, New Guinea, 
D: WA

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
25x30 56.50

P & P A. SI.70, B. S2.25 
C. S2.40 0. S2.65

IMPELLER PUMPS
New gunmetal body, Stainless Steel 
Shaft Neoprene impeller Up to 15ft 
Lift, suitable for almost any type of 
liquid Self prining Ideal boat bilge 
pump, sullage drains, etc Approx size 
8" X 5" % 1 $23.30

’/2 $31.95 
%" $35.95

P & P A $1 90 B $2 75 C $3 20. D 
$3 95

LAVOIE FREQUENCY METER 
Fr-/6U

100 to 500 M/HZ
240 Volt operated 

PERFECT CONDITION 
$375 00

SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit.
P & PA $1.80 B $2.50 C $2.80

SMALL COMPUTER 
PANELS

3in x 2in containing 2 valves, qty 
resistors, etc.

ONLY 75c P & P 60c

of

ELECTRONIC FREQUENCY 
COUNTER

Austfonic type DFC 4 240V 50 cycle 0 
lOOKHz $150

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SORRY NO C O D

PANORAMIC ADAPTOR
E M I type PRA 1 455 variable Kc 
Course 440-520 Kc
Centre Freq 520-440 Kc
Fine Centre Freq 20-0-20
Filter band with 50. 100. 200 L F 
200 H F Sweep band width 0-200

$75.00.

TRANSCEIVERS
Ex Army

No C42 set 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65 00.

No C45 set 23 to 38 MHz complete with 
mast, headphones, mtc. 24V power 
supply etc $95 00 

$1.00 cartage to rail, freight payable at 
nearest railway station

Hanley double beam oscilloscope Type 
1 3A with probes

Working 1150.00

77D x RCA STUDIO RIBBON MICRO- 
PHONES Variable pattern & response music 
or speech $80 00 ea Post A $3 30
B $4 00 C $4 30 D $4 80 _______________

EX-ARMY TWO-WAY 
FM RADIOS

1.2 WATTS OUTPUT
I SUPERHET

PRC9 AND 9A 27 to 39 M/HZ 
PRC10 AND 10A 38 to 55 M/HZ 

WITH HANDSET 
ANTENNAONLY$25 EA 

$ 2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER
240 volts operated. Complete with Speaker 
and Amplifier

CINEVOX $150.00
BELL & HOWELL $250.00

SIEMENS $375.00

$ 2 Cartage to Rail. Freight payable at nearest 
attended RailwayStation.

WALKIE TALKIES 
2-WAY RADIO, 

PMG APPROVED
7 TRANSISTOR S55.00 Set of 2 

watt. 11 transistor 5142set of 2

P& PA SI 80. B 52 50 C S2 80 
D S3 20

MICROPHONES 
OMNI DIRECTIONAL 

50K OHMS
FREQ RESPONSE 100-10.000Hz 

Sensitivity 56dB complete with 5ft cable 
Microphone Holder and Stand Base only 
$7.95 ea
P&P A$ 1.70, B$2.25. C$2 40. D$2.65

REPERFORATOR
Genuine Siemens Type 33c $65.00
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Shortwave
Scene by Arthur Cushen, MBE

The problems of identifying languages and knowing how far signals will 
propagate on medium wave is a subject which the new listener often find 
difficult to understand. We attempt to clear up the misconceptions by giving 
some basic principles.

Newcomers to the hobby of listening, particularly 
on medium wave, are often not aware of the fun
damentals of propagation of medium wave signals. 
It should be remembered that signals on this band 
only travel long distances when there is darkness 
throughout the reception path. There is some varia
tion to this, as it can be dusk at the transmitting site 
or dawn at the receiving end and distant signals can 
be received.

One of our readers in Victoria has submitted details 
of reception of some Latin American stations which 
he has claimed to hear on medium wave, but we feel 
that he is listening to signals frbm Asia and not South 
America. For instance reception on 950kHz of Radio 
Belgrano at Buenos Aires was claimed to be heard 
up to 1506GMT, which would be 11.06am in Buenos 
Aires. Other examples included stations in Brazil 
listed at the same time on other frequencies

We have pointed out to our reader that such 
reception is not possible. Readers will be aware that 
during the hours of daylight signals are restricted to, 
at the very most, 1000km during daylight under very 
good receiving conditions. It should be also remem
bered that as well as Australian stations, signals from 
New Zealand are also heard. There is little possibility 
of receiving stations further afield unless a loop is 
used to tune out the unwanted signal.

The use of long-wire directional aerials for 
medium-wave listening with lengths of up to 1000 
metres are being used by some New Zealand listen
ers, who excel in reception from South America; but 
the time listening to this area is restricted from late 
afternoon to around 1200GMT for stations on the 
Pacific Coast.

SINGLE SIDEBAND TEST
The test transmissions from Radio Sweden using 

single side-band have been heard on 21670kHz at 
1100GMT, when an English broadcast is received. At 
the same time the normal transmission is on 
21690kHz. The power of the transmitter is 30kW, and 
it is located at Hoerby.

Up to March 6 a new schedule is in use for these 
test transmissions and these will be broadcast as 
follows: 0500-0800GMT on 17775kHz; 0900-1300 on 
17770; 1300-1400 on 17835; 1400-1600 on 17775; 
1600-1800 on 15390; 1800-2130GMT on 11770kHz.

A special verification card has been issued for these 
SSB transmissions, by the Swedish Telecommunica
tions Administration, Radio Department, Broadcast
ing Division, S-123 86 Farsta, Sweden, and shows a 
map of the world. The programs are a relay of the 
Swedish home program, except for the period 
0900-1400GMT when the normal Radio Sweden 
short-wave service is broadcast. This includes English 
1100-1.130 and again 1230-1300GMT.

This is the first regular test on single side-band by 
an international station using the recognised short
wave bands.

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are GMT, add 9 hours for West Aust. 
Summertime, 1 1 hours for East Aust. Summer 
time and 1 3 hours for NZ Summer time.

NEW JAMMING LOCATED
In recent months, a new type of jamming has been 

heard by short-wave listeners, and this has been lo
cated as coming from a station in the Ukraine. This 
machinegun-type noise is very severe, and according 
to a BBC report seems to have no fixed schedule or 
frequency. Our reception has been around 1400GMT 
when the signal is very severe and causes inter
ference to the BBC on 9410kHz.

In Sweden the interference, although not heard 
round the clock, has been audible every day at vary
ing times over a wide range of frequencies. Sweden, 
Britain and Austria jointly managed to locate this 
transmitter which is situated in the Poltava area of 
the Ukraine. Although its power is not known, one 
report puts it as high as two megawatts.

The International Telecommunications Union, of 
which the USSR is a member, had received reports 
from various quarters and the Swedish National 
Telecommunications Administration had written 
three letters-all unanswered-to its Russian 
equivalent. One theory, which the chief engineer of 
the Defence Research Institute, FOA, thought fairly 
reasonable, is that the transmissions are from a short
wave radar.

CONVENTION 77
The New Zealand Radio DX League has held many 

successful conventions, the last in Wellington. This 
year the convention will be held in Christchurch over 
Easter, April 8-11. The host will be the Canterbury 
Branch, and the plans are well under way to provide 
a variety of activities in the listening and social field.

Indications are that there will be overseas mem
bers attending from Australia, Hawaii, the United 
States and possibly Germany. Apart from DX ses
sions, several special calls from overseas broadcast
ers are planned from both short-wave and medium 
wave stations. Social activities will include a visit to 
the Radio Avon studos, Ferrymead Historical Park, a 
picnic at Akaroa and a dinner evening. Further infor
mation is available from the Convention Committee, 
Convention 77, NZRDXL, PO Box 18560, Christ
church, New Zealand.

ATHENS BROADCAST
Athens Radio has two daily transmissions to Aus

tralia in Greek and English. The present schedule, 
effective up to March 6, shows the morning transmis
sion is 210O-225OGMT is on 6140kHz. The evening 
service for reception in this area is 0900-0950GMT 
on 15345kHz. Other transmissions which carry 
English as well as Greek include a broadcast to 
Europe 1900-1950 on 6240, 7215 and 9675kHz, and 
a service to Japan 1000-1050GMT broadcast on 11760 
and 15345kHz.

INDONESIAN SIGNALS
There have been several changes of frequency of 

stations in Sumatra, according to David Foster of 
Melbourne. RRI Tanjung Pinang on 3225kHz closes 
at 1521CMT with identification following the Jakarta 
relay. RRI Mataram on the nearby frequency of 
3223kHz closes at the same time. RRI Bengkulu has 
a news relay from Medan at 1400GMT, Local News 
at 1430, and sign-off at 1600GMT on 3265kHz. RRI 

Pangkalpinang on 3385kHz has been heard closing 
at 1538GMT. RRI Tanjung Karang on 3395 has been 
heard with popular Indonesian music to 1558GMT, 
with the same program on 4001kHz.

TIMOR VERIFIES
A letter verification has been received from RRI 

Kupang, which operates on 3550kHz. According to 
the letter the station has the power of 10kW and uses 
a Delta antenna system. The station was heard with 
a news bulletin in Indonesian at 1400GMT when 
reception was very good. The letter in Indonesian 
gives details of the program for the day and was 
signed by Harry A. Silalahi. The address is RRI 
Kupang, Jalan Tom Pello No. Kupang, Timor, 
Indonesia.

ENGLISH FROM CHILE
The Voice of Chile has been providing good recep

tion during the early afternoon with transmissions on 
15159kHz. The English programs are heard at 0110, 
0210 and 0310GMT and last for 20 minutes. Accord
ing to station announcements, the transmissions have 
been extended with several services in English, but 
the only other suitable time for reception is at 
1030GMT when the frequencies of 6190, 9590 and 
15150kHz are used. The signal at 0100GMT is 
received at fair strength on 15150kHz.

LISTENING BRIEFS
EUROPE

NORWAY: Radio Norway in Oslo has two transmis
sions which give good reception in this area. The first, 
broadcast 0700-0830GMT, is on 9550kHz, while 
11895kHz and 15135kHz also carry the transmission. 
The second broadcast 1100-1230GMT is on 15135 
and 11850kHz. English broadcasts are heard on Sun
days tor the last 30 minutes of the transmission.
GREAT BRITAIN: The BBC World Service beamed 
to the Pacific has made only one change for the 
present summer season, and is using 15260kHz 
2OOO-2245GMT from the Ascension Relay. The trans
mission on 11955kHz now opens at 0700GMT instead 
of 0545GMT as in the past.

ASIA
SYRIA: Damascus on 15290kHz has been heard with 
the Home Service in Arabic by Peter Bunn of Mel
bourne. News was broadcast 0515-0530GMT with 
music up to 0600GMT when the time signal was 
broadcast. At 0625GMT the signal suffered inter
ference from Radio Malaysia opening with its English 
service.
PAKISTAN: The latest schedule from Radio Pakistan 
shows two transmissions beamed to this area. The 
first, broadcast 0230-0245GMT with slow speed news 
in English, is on 17830 and 21590kHz, while another 
transmission 2345-OO45GMT is heard on 7195, 9460 
and 11750kHz. The transmission to Europe in English 
is broadcast 1915-2145GMT and is on 6115 and 
7085kHz. A further slow speed news bulletin in 
English has been noted 1100-1115GMT on 15110 and 
17665kHz.
VIETNAM: English broadcasts from Hanoi have been 
altered according to the BBC Monitoring Service and 
are now heard as follows: 0900-0930 and 
1000-1030GMT on 7470, 10040 and 12035kHz; 
1530-1600 on 7470, 10040 and 12035kHz; and 
1800-1900, 2030-2130GMT on 10040 and 15012kHz. 
AFGHANISTAN: The 1000-1030GMT broadcast in 
Arabic to the Middle East from Radio Afghanistan, 
Kabul, is now transmitted on 15390kHz instead of 
15195kHz.

AMERICAS
U.S.A.: The Voice of America, in its service to 
Oceania, has made one frequency change for the 
morning transmission. The broadcast 22OO-24OOGMT 
is now on 21610kHz, replacing 15205kHz. Two other 
frequencies, 17820 from Dixon and 15290kHz from 
the Philippines, also carry the broadcasts. The trans
mission for our evenings from 1100GMT is still broad
cast on 5955 and 9730kHz from Dixon, and on 
6110kHz from the Philippines.
MEXICO: XEQM Radio Sus Panteres has been widely 
reported in North America on 6105kHz at 1200GMT. 
According to Tropical DX the station has typical 
ranchero music at this time, with frequent station 
announcements in Spanish. $
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DIGITAL AUTO CLOCK

Plus $2.95 Airmail Let yOur car v^n boat caravan, truck, aircraft or any other vehicle join the Digital 
post/registration. Revolution with our new Digital Auto Clock.

FEATURES

9-14 VOLTS AC OR DC OPERATION • TWO-WIRE NON-POLARIZED POWER INPUT • BRIGHT 
.27" RED LED DISPLAY • DISPLAY BLANKS WHEN IGNITION TURNED OFF • 12 OR 24 
HOUR TIME DISPLAY • QUARTZ CRYSTAL ACCURACY TO WITHIN .002% (ADJUSTABLE) • 
HIGH-TEMP. ABS PLASTIC CASE WITH MOUNTING BRACKET • CAN BE MOUNTED ON OR UNDER 
VEHICLE DASH • BATTERY BACK-UP FOR POWER FAILURE OR MOVING FROM HOUSE TO CAR 
ETC. • EASY TIME SETTING VIA HIDDEN SWITCHES IN FRONT OF CASE • VOLTAGE SPIKE AND 
NOISE SUPPRESSING CIRCUITRY.

Complete kit includes all parts, displays, etched and drilled PC Boards, Case and mounting bracket (less 9V 
transistor battery).

ALSO AVAILABLE WITH .36" DISPLAYS: KIT SI-204 .......................................$33.95 • postage as above

4-DIGIT DECADE COUNTER
The Decade Counter is a basis for a wide variety of 
instruments.

• On-chip internal oscillator for scanning speed
• Overflow and count-extend outputs
• Transfer, reset, count, blanking and true compliment 

control inputs
• Circuit board can be cascaded to 8-12 16 digits
• Kit includes all components, PCB's, LED displays 

(you select the size) and complete instructions

KIT SI-12A (with 0.27" displays) . . . $23.95
KIT SI-12B (with 0.50" displays) . . . $27.95

FM WIRELESS MIC.
Kit SI-36 is a completely new design in 
FM wireless transmitters. A unique PC 
foil layout eliminates the need for a 
wire-wound coil. Use with any dynamic 
type microphone to broadcast over the 
FM band. Use as an Intercom. Baby 
Alert, Magic Shows, School Science 
Project etc. Transmitting frequency 
adjustable via a trimmer cap.

Battery and microphone not included

Frequency Range 50 MHz to 200 MHz 
Out|MJt Power 100 milliwatt with 9 volt 
Max Output Power • 1 watt with 50 volt 
Current Consumption - 10inA to 50 mA max 
Input Impedance Maximum 22 K ohms.

ALPHA MODEL DMM-1ER
DIGITAL MULTIMETER KIT

specifications
AC VOLTAGE
1 millivoll to 300 volt* m Unit: range* 
Input impedance 10 mri|ohii>* Accu 
racy 1 Frequency Retponse 0 
to full scale voltage lietween 40 and 
100 Hz. 0 Io 2 4 volts iM-lwifo 100 anil 
10 000 Hz 0 to 1b volt* iM-tween 
10 Khz and b0 Khz
RESISTANCE
1 ohm to 6 megohm* Accuracy 0 1
CURRENT
DC current: 1 imcroamp to 2 unips 
Accuracy: 1 AC current 1 micro 
amp Io 300 nulliamps Accuracy 1 
AC Frequency Response Same .is for 
AC vollaqe

DC VOLTAGE
1 millivolt to 600 volt* in hair tanqe* 
Input Impedance 10 megohms Accu 
racy 0 1 to 300V. 1"., to 600V
RESOLUTION 
1 millivoll 1 inicroamp 1 ohm.
GENERAL
Readout 3 . digit LED Power Source 
Joui AA 11ienlii|h11 size Iwtteries INi 
Cad. alkaline or carbon zinc) Over range 
Indication: display flaslies when ui|Hit 
exceeds value ol range selected Polarity 
Indication automatic (negative voltage 
and current indicated by display! Size: 
5 1” x 3 4 x 15’ Weight 8 oz 
Case: high impact Cycolac Color: Red

TEST LEADS AND BATTERIES NOT INCLUDED

CRYSTAL TIME BASE
BO HZ OUTPUT

Here's the ideal kit for converting your AC powered digital 
clock to DC operation. This unit has a 60Hz output, but is 
ideal for use with clock chips such as the MM5314, MM5316, 
CT7001 and others which have both 50 and 60Hz inputs.
Features include: Low power consumption (5mA typ.), 5-15 VDC 
operation, small size (1"x 2"), adjustable accuracy to .005%.
Kit includes all components, PCB and easy assembly and hookup 
instructions to interface with most MOS clock chips.

kit si-aa sBas
DISPLAY LED's DISCRETE LED's

FND-70 
FND-357
FND-503 
FND-510
FND-800 
FND-810 
DL33MMB 
DL-747 
XAN-654
X AN-664

25" red 
36” red
.50" red 
50” red 
80" ieri 
80" red 
11" x 3 
60" red 
60" grn ' 
60" red"

0 85 ea.
1 20 ea
1 50 ea
1 60 ea.
3 95 ea 
3.95 ea.
1 45 ea
2 95 ea
2 95 ea
2.75 ea

5/ S 3 95 
5 S 5 65 
5/S 6 95
5 S 7 55 
5/S18 75 
5/S18.75 
5/S 6 75
5/S14 25
5/S14 25
5S12.95

Description Fig. 5 10 100
Submini Red 1 0 60 1 10 10.00
Submini Green 1 0 90 1.70 1000
Mini Red 2 0 60 1 10 10.00
Mini Green . . 2 0.80 1.50 13.50
Jumbo Red 3 0.80 1.50 13.50
Jumbo Orange 3 1.25 2.40 22 00
Jumbo Yellow . . 3 1.25 2 40 22.00
Jumbo Green . . 3' 1.20 2.30 21.00CLOCK CHIPS

Denote* device ha* no decimal point

C.C. Common Cathode C.A Common Anode
MM5314 6-digit. 12/24 Hr., 50/60H?. Multiplexed

9-DIGIT DISPLAY
OH spec devices. The only fault we found with them is that some 
digits may be slightly dimmer than others All segments light At 
11 cents a digit you can't lose. Ideal for a mini digital clock, stop 
watch or calculator COM.CATHODE

SPECIAL — $0 99 each.....................................3 for $2.60LED DRIVER ICs
75491 Quad Segment Driver SO.39
75492 Hex Digit Driver

24-pin dip...................................... S3 95

MM5316 4/6-digit. 12/24 Hr., 50/60Hz. Alarm. Snz .
40-pin dip. S4 50

MK50252 6-digit Alarm. Snz.. 12 Hr/60Hz.
24Hr'5OHz. 28-pm S3.95

MK50381 4-digit direct LED drive, Alarm, Snz..
Radio timer, non-multiplex, 40-pin S6.95

PCB for MK5O252. etched and drilled............................ S3.95

PCB for MK50381. etched and drilled,
also accommodates 4 x FND70 . S3 95

All clock chips supplied with data sheets.

All prices are listed in Australian dollars. Please add postage where shown We pay Airmail postage on all other items 
Remittance must be by Bank Draft (preferably for an equivalent amount in U.S. dollars) or by International Postal 
Money Order, in which case original receipt should be enclosed with order

NOTE. DUTY MAY BE PAYABLE ON GOODS IMPORTED MINIMUM ORDER A$5 00 PLEASE

LINEAR IC's
308 Micro Power Op Amp 
380 2 Watt Audio Amp
555 Timer
565 Phase Locked Loop
567 PLL Tone Decoder
723 Voltage Regulator
741 Op Amp
709 Op Amp
3O9K 5V/1A V Regulator
7805 5V Regulator T0-220 
7812 12V Regulator T0-220 
7815 15V Regulator TO-3 
7824 24V Regulator TO-3 
2102 1K Static RAM

1.00 
1.00 
0.59 
1.75
1.39 
0.55 
0.25 
025
1.00 
0.95 
0.95
1.25
1.25
2.25

10/$ 9.00
10/$ 9.00 
10/$ 5.50 
10/$16.00 
10/$ 12.70 
10/$ 4.95
10/$ 2.25 
10/$ 2.25 
10/$ 9.50 
10/$ 9.00 
10/$ 9.00
10/$11.50 
10/$11.50 
10/$21.50

MK5002 4-digit decade counter /latch/decoder; 7-seg. and 
BDC outputs. 28-pin dip with data . $12.50

MK5005 4-digit decade counter/latch/decoder. 7-segment 
output only, 24-pin dip, with data $ 9.50

MK5OO7 4-digit decade counter/latch/decoder with BCD 
outputs only, 16-pin dip with data $ 7.00

OOPS! WE RAN OUT OF SPACE....
to list many other kits and components. No worry, they are all 

in our flyers which are sent with every order However, if you want 
the flyers only, send two International Reply Coupon* and we’ll ru*h 
them to you via Airmail.

PO BOX 64683. DALLAS. TX 75206. U.S.A. 
TELEPHONE (214) 369 7309
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INFORMATION CENTRE PUT YOUR 
HANDS TO WORK 
MAKING MONEY

RHYTHM BOX: I have read with interest 
your articles on the electronic organs. 
Could you please inform me if you intend 
to publish any articles about rhythm 
boxes, suitable for small organs? (V.C., 
Reynella, SA).
• As you have probably noticed already, 
we began describing such a unit in the 
October issue.

VIDEO BALL CAME (May 1976, File No. 
3/EG/8): I have tried to build the video 
game, following exactly the circuit 
diagram and the layout for the PCB. The 
horizontal sweep oscillator will not start. 
Subsequently, I rebuilt that section sepa
rately, checking all components, but 
again, no oscillation. Only if 1 decrease 
the 10k resistor in the supply line of the 
4.7k hold pot. will the oscillator start, but 
then the span of the control is minimum 
and the frequency is too high.

I have exchanged the 74C00 three 
times, and obtained the same effect. 
Could you please give me some indica
tions as to how to get reliable starting, 
and an adequate frequency without 
upsetting the correct pulse distribution. 
(N.L., St. Ives, NSW).
• We are a little perplexed by your 
problem, N.L., as this circuit is usually 
quite reliable. Possible faults include a 
faulty or wrongly oriented start-up diode 
(D1), or a fault in gate 3a. We also find 
your comments concerning the range of 
the hold control confusing. Decreasing 
the 10k series resistor should increase the 
frequency range of the hold control, 
rather than limit it, as you have found. 
This suggest a fault in one of the five 
resistors connected to the wiper of the 
pot.

Other possibilities include excessive 
loading on one or more of the oscillator 
output, caused perhaps by a short be
tween tracks on the PCB.

CASSETTE DECK SHIELD: I read your 
review of the Sony TC-204SD stereo cas
sette deck in the September issue of 
"Electronics Australia". Your reference to 
the disadvantages of stacking this type of 
deck on top of amplifiers is certainly cor
rect. Therefore I would like to enquire if 
there is some type of shielding available 
to solve this problem. I would like to be 
able to stack my deck on my amplifier 
because of shortage of space. (I. H., 
Punchbowl, NSW.)
• The only effective solution would be 
to use a heavy gauge steel plate at least 
6mm thick. This may not be practical as 
it may hinder ventilation of the amplifier. 
Nor is it very attractive, unfortunately.

PIPE LIKE BASS: As a complete novice, 
can I ask you some silly questions about 
your 80W loudspeaker system in the July 
'76 issue? Please help. (Here follow a 
number of questions). (J.Y., Balmain, 
NSW.)
• Ordinary figure-8 lamp cord can be 
used as the lead, but preferably not the 
much lighter figure-8 "speaker lead" sold 
in some radio shops. Inside the box, 
where the length of lead is relatively 
short, lamp cord, speaker lead or hook
up wire can be used. A radio shop should 
be able to supply you with a suitable plug 
and socket; the exact type is not impor
tant. Either that, or bring the lamp cord 
straight out through a small, snug fitting 
hole in the back of the cabinet. The 
amplifier driving it does not need to be

If you are unable to complete an "Elec
tronics Australia'" project because you mis
sed 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 mul
tiple issues. Requests can be handled more 
speedily if projects are positively identified, 
and if not accompanied by technical 
queries.
METALWORK DYELINES: Available for 
most projects at $2 each, showing dimen
sions, holes, cutouts, etc., but no wiring 
details.
PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited 
contrast: $2. Specify positive or negative. 
We do not sell PC boards.
REPLIES BY POST: Limited to advice con
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special

research or discuss design changes.
BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-1 2 months, add 
5c surcharge; 1 3 months or older, add 10c 
surcharge. Post and packing for 60c per 
issue extra.

OTHER QUERIES: Technical queries out
side the scope of " Replies by Post"" may be 
submitted 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 elec
tronic components. Prices, specifications, 
etc., should be sought from advertise'-' or 
agents.
REMITTANCES: Must be negotiable in 
Australia and made payable to " Electronics 
Australia".
ADDRESS: All requests to the Assistant Edi
tor, "Electronics Australia ", Box 163, 
Beaconsfield, 2014.

If you like working with your hands, if 
you appreciate the practical side of life, 
then you can put your hands to work 
to make money. Because there is a 
demand for skilled mechanics and 
technicians.
Motor Mechanics to service the 
millions of cars, trucks, tractors and 
other motor driven vehicles in 
Australia.
Colour TV Technicians to maintain the 
thousands of new colour TV sets being 
sold in Australia every month, and the 
millions of older Black and White sets. 
Electronic Technicians to service the 
hundreds of thousands of computers, 
calculators, and all the other electronic 
equipment that is part of the way we 
live.
ICS can prepare you to gain the qualifi
cations that are the first step in getting 
the best jobs in these skilled positions. 
Send the coupon now, and ICS will 
return you a complete Career Program 
guide that tells you how the ICS 
method works, and what the training 
program teaches you.
You study at home, at your own pace. 
Almost from the first lesson, you can 
start putting your new knowledge to 
work. And your study programme only 
asks for about an hour a day.
Would you spend an hour a day to 
earn more money?

Mail the coupon — today!
International Correspondence Schools, 
400 Pacific Hwy. Crows Nest, NSW 2065 
Tel: 43-2121

ICS International
Correspondence Schools 
400 Pacific Hwy, Crows Nest 
NSW 2065. Tel: 43-2121

Yes. I would like to put my hands to work to make 
money. Please send me, without cost or obligation, 
the Career Program guide on the subject I have 
ticked below.

( ) Motor Mechanic
( ) Colour TV Technician
( ) Electronics Technician

Mr./Mrs./Miss.....................................................................

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

..............................................Postcode............................

Occupation.......................................Age..............................

PKB 54405
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specials

ELEQTKEinS Supply Sardas
179 VICTORIA ST., KINGS CROSS N.S.W. 2011

MODULES ....save time and money by 
using ready built and tested modules.

proportional radio control
Simple and reliable to 
is also available as a

use. Each unit 
kit.

TRANSMITTER-MODULATOR
TXM Module...$13.50 Kit...$11.50

AM15 module...$10.75 kit.
15 Watt RMS amplifier module

..$8.75
Has low

distortion, typically less 
full frequency response of 
kHz, has 9 transistors and 
a fibreglass PC board, and

than 0.1%, 
30Hz to 50 
two diodes 
requires a

27MHz. crystal controlled transmitter 
-modulator. Requires antenna*, crystal 
and 12 volt supply. Typical range is 
100 metre, output is 300mW. Input is 
suitable for Amplitude modulation.

dual power supply of +28 and -28 volt RECEIVER
RX 1

AM30 module...$13.75 kit...$11.75
30 Watt RMS amplifier module. Same as

Module...$13.50 Kit...$11.50

above, but requires +35 and -35 volt
27MHz.
9 volt

crystal controlled receiver. A 
supply, antenna and crystal is

PA40
Preamp

module...$15.75 kit...$12.75 
and controls suitable for use

with AMI5 and AM30. Magnetic input is 
3mV into 50k ohms. Other inputs lOOmV 
into 100k ohms. Output 200mV into 10k 
Signal to noise better than 60dB, and 
distortion better than 0.1%. Controls 
+14dB and -18dB at 50Hz and 10kHz. PC 
board mounted pots for volume balance 
treble and bass. A fibreglass board.

required. This receiver uses a ZN414 
integrated circuit chip, and an IF of 
455kHz.

CRYSTALS
XT2 Pair...$ 6.95

A matched pair with 455KHz separation

ENCODER
EN15 Module...$13.50 Kit...$11.50

SQ1 module...$12.50
Uses MC1312 IC, requires 
of 18 to 22 volts.

kit...$10.50 
power supply

SQ2 module...$33.50 kit...$29.50

15 channel proportional encoder, 
is a pulse width modulation type 
synchronisation. It requires a 5 
supply, and can directly drive a

This 
with 
volt
TXM

Uses MC1312, MC1314 and MC1315. This 
unit has full decoding and wave match 
control. Ideal for building up a four 
channel system at low cost.

module. All channel positions are set 
by 10k potentiometers, these are not 
supplied with the module or kit. This 
encoder can easily be converted to a 
system with fewer channels.

TUI module only....$8.50
AM tuner module, 9 or 12 volt supply, 
ferrite rod, superhet model.

DECODER
DC15 Module...$13.50 Kit...$11.50

TU2 module only....$29.50
AM and FM stereo tuner, provision for 
stereo indicator and tuning meter. 12 
volt supply, 3.5uV sensitivity. High 
quality unit at a new «low price.

15 channel proportional decoder 
synchronisation. It requires a 5 
supply and is driven directly by
receiver module, 
will be featured

Servo and drive

with 
volt 
the 

unit
in a later issue.

KITS........just five of the kits from 
our range. - en tx
ETI422 50 Watt stereo
Comes complete with wooden

$119.00 
sleeve.

ETI424 Reverberation unit 
With metal cover.

$49.50

only while present stocks last

7400 28c 74121 50c
7413 28c 74151 $1.00
7440 28c 741D (linear) 40ç
7442 60c SC141D $1.20
7445 80c 2500uF 25V 49c
7446 80c 8.2V zener 14c
7448 80c 12V zener 14c
7460 35c 24V zener 14c
7479 ‘ 40c 27V zener 14c
7483 95c 30V zener 14c
7492 70c BC350 pnp 9c
7496 95c 4016 CMOS 60c
22K Double gang linear pots 69c
47K Double gang linear pots 69c
100K Double gang linear pots 69c
47K Double gang log pots 69c
BC35O PNP, similiar to BC559 9c
500mW Zeners, 8.2, 12, 30 volt 14c
.LM309K 5 volt, T03 regulators $1.25
LM741D DIL 8 case I:c .40
1101 256 bit RAM, +5, -9 volt $1.95
2102 1024 bit RAM, -5 volt $3.50
ZM1000 Nixie readout tube 99c

LINEAR IC

LM301D 87c LM741T 70c
LM301T 87c LM749T $2.35
LM307 $2.20 LM777T $1.78
LM308D $2.32 LM795 $6.50
LM308T $2.32 LM13O3 $2.15
LM3O9K $1.25 LM3900 .83
LM339 $3.20 LM3909 $2.65
LM380 $2.04 LM7805 $2.36
LM381 $3.20 LM7812 $2.36
LM7O2T $3.20 LM7815 $2.36
LM7O9 .64 MC717P $1.50
LM709T .64 MC1312 $4.34
LM710T .82 MC1314 $6.89
LM715T $3.20 MC1315 $10.84
LM716T $2.90 NE555 .92
LM723 $1.14 SN76023 $1.90
LM723T $1.14 TAA840 $2.95
LM73OT $3.20 TCA220 $1.95
LM734T $2.90 ZN414 $3.25
LM739 $2.15 8038 $7.50
LM740T $3.50 CA3028 $3.50
LM741 .70 CA3048 $3.95
LM741D .40 CA313OT $1.70

FUSEHOLDERS

FH1 3AG panel mount 90c
FH2 1AG panel mount 90c
FH3 3AG in line plastic 22c
FH4 3AG chassis mount 22c

3AG
3AG

FH5
FH6

39c
22c

double chassis mount 
chassis mount, cover

ETI427 Graphic equaliser
Comes complete with wooden

$99.50 
sleeve.

showroom
ELECTRONIC SUPPLY SERVICE SHOP

printed circuit boards 179 Victoria

ETI440 25 Watt stereo 
With metal cover.

$89.50

EADFC 200MHz counter
Complete kit with metalwork,

$115.00 
front

panel and prescaler.

Boards required for building EA and ET 
projects will be available about one 
week from issue of the magazines. Also 
boards can be made to your artwork. In 
both cases the cost will be...

William street

PM141 
Comes

5 Watt stereo 
with transformer, pots,

supply, but without knobs and 
panel. Ideal for construction 
a turntable. Suitable for high

$29.50 
power 
front 
under

I out-

Single

Double

side

side

laminate.. basic
per square inch

laminate.. basic
per square inch

put ceramic, and crystal cartridges. Single side fibreglass.. basic

EA75CDI Updated system $19*. 50
per square inch

80c
5c

90c
9c

80c
9c

mailorder
Darlinghurst Rd.// ||

Minimum order 
Pack and Post 
Catalogue ...

............ $5.00 
free in Australia 
..............  90c

Complete with drilled metal case and 
prewound secondary coil. A reliable 
and easily costructed kit.

Double side fibreglass.. basic 
per square inch

90c
13c

BKX ELECTRONIC SUPPLY SERVICE, 
PO BOX 787, POTTS POINT, 
SYDNEY, NSW, 2011.
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INFORMATION CENTRE

a special "bass" amplifier but it must 
have enough power output for your 
requirements. For other than bass work, 
the system would need to be supple
mented with a mid-range and possibly a 
tweeter speaker but we can't discuss that 
here; it would require more work and 
another whole article. If you want a 
general purpose speaker system for gui
tar and electric piano, watch out for a sys
tem that we will be describing in the near 
future expressly for this purpose. It will 
be more expensive, but it is the kind of 
thing sought by group musicians.

PLAYMASTER TWIN 25: I must 
congratulate you on an excellent ampli
fier which worked from the start. I had 
some motorboating when the volume 
and tone controls were fully advanced on 
phono with an input plugged in. I found 
it would settle down by either backing 
off the volume or bass boost a little. I 
cured the. fault by isolating the head
phone socket from the chassis and run
ning a separate earth return back to the 
PC board. Now, at full volume, full bass 
and full treble on phono there is only a 
slight hiss and no hum. Backing off to 
normal listening levels makes it dead 
quiet. I hope this letter may help 
someone with similar problems. (P. G., 
Blacktown, NSW.)
• Thank you for your comments. This 
precis of your letter should be of help to 
other readers.
AUTOMOTIVE PROJECTS: Those 
automotive projects described in the 
magazine are invariably designed for 12V 
vehicles. What about the 24V electrical 
systems used in large transports? Many 
transport drivers would like to be able 
to use the various projects, but are una
ble to do so. I have tried making some 
of these by using twice the values on 
resistors, capacitors etc, but they just 
don't come good. What about an 
automatic charger suitable for both 12V 
and 24V systems?

I have been reading the magazine for 
about 10 years now and have made up 
several projects. I regard the magazine 
as the best of its kind, and well worth the 
price. (K.B., Miranda, NSW.)
• Thank you for your suggestion and kind 
remarks about the magazine, K.B. We 
appreciate your problem with 24V sys
tems but, unfortunately, the demand for 
such circuits would be relatively small 
and it may be difficult to justify the effort 
in developing circuits for these alone. In 
some cases, where the current drain is 
small, 12V designs may operate from 
higher voltage supplies using dropping 
resistors, in conjunction with zener diode 
regulators along the broad lines 
described in "Using Your Tape Recorder 
in a Car" (July 1969, File No. 3/MS/ ' 17). 
In other cases is would be necessary to 
design the device for the higher voltage.

Redesigning the Automatic Battery

Charger for 24V operation would be a 
major undertaking, and difficult to justify. 
More conventional chargers would not 
be difficult to provide. Automotive 
diodes in a bridge configuration should 
be more than adequate and could be fed 
from a transformer of suitable current 
rating and delivering about 24 volts or a 
little more. Some series resistance may 
be necessary to control the rate of 
charge.
MUSICOLOUR COMPRESSOR: After 
reading your article on the new 
Musicolour Mk 3, with special regard to 
the compressor stage, I was wondering 
if you knew of any compression circuits 
which could be incorporated into the 
Musicolour Mk 2.

Also, for the benefit of other readers, 
I overcame the problem of the 
headphone socket switching off the 
loudspeakers, by building your "Univer
sal Headphone Adaptor" (August 1973, 
File 1/MS/10). This enables separate 
control of the signal to the Musicolour 
while still allowing the loudspeakers 
and/or headphones to be used. (T.H., 
Brighton Beach, Vic).
• There is no easy way of incorporating 
a compressor stage in the Musicolour 2. 
This is partly the reason we published the 
completely new circuit of the Musicolour 
3. Any reader who was contemplating 
the addition of a compressor stage to the 
Musicolour 2 will find it more straightfor
ward to purchase and assemble the 
complete PC board for the new 
Musicolour 3. This fits easily into the 
chassis of the superseded model.

Thank you for your hint involving the 
Headphone Adaptor.

NOTES & ERRATA
STEREO DYNAMIC NOISE FILTER 
(January 1976, File No. 1/F/10): The 
.0015uF capacitors on the circuit and PCB 
wiring diagram should be .0022uF, as 
noted in the parts list and text.
3.5MHz SOLID STATE TRANSMITTER 
(September 1976, File No. 2/TR/60): On 
the PCB for the exciter, a piece of copper 
track is missing between the collector of 
TRI and the adjacent pad for the 100k 
resistor. This should be bridged with a 
piece of tinned copper wire.
AUTO RHYTHM UNIT FOR ELEC
TRONIC ORGANS (October 1976, File 
No. 1/EM/42). In the circuit diagram on 
page 41, and in the text on page 40, 
amplifier Bl was incorrectly described. 
The centre frequency of the amplifier 
should be I kHz, not 2kHz. This should 
be 200Hz. For both amplifiers, the values 
shown on the circuit diagram, and on the 
PCB overlay are correct.
AUTO RHYTHM UNIT FOR ELEC
TRONIC ORGANS (November I976, File 
No. 1/EM/43). In the parts list on page 
43, the entry for the transformer should 
read "1 Ferguson PL24/20VA or similar 
24V transformer".

LANTHUR
ELECTRONICS

69 Buchanan Avenue, North Balwyn,
Vic. 3104 P.O Box 162. Ph. 85 4061

ELECTRIC DRILL
Speed controller kits. Will control speed down 
to stop of any ac/dc brush type motor. No loss 
of torque. Consists of triac, resistor, diodes, 
pot., knob, 3 pin base, plug & circuit.
5 amp. size. (1 200 watt) $8.95
10 amp. size. (2400 watt) $9.95
Prices include postage.

LAMP DIMMER KITS
Will control incandescent lamps down to out. 
Consists of triac, diac, capacitors, resistors, 
pot., knob, ferrite rod, wire & circuit.
5 amp. siie (1 200 watt) $6.95
10 amp. size (2400 watt) $7.95
Prices include postage.

PLASTIC CABINET
Suitable for above speed controller & lamp dim
mer kits. $ 1.55
Post free if with above kits otherwise plus post
age. 0.40.

ETCHING KITS *
For printed circuit board. All you need to make 
your own printed circuits, including a piece of 
board 6x4 inches, and instructions. $4.95 
Prices includes postage.

BATTERY CHARGER KIT
Will charge 12 volt wet batteries at 2 amps. 
Consists of transformer, bridge rectifier, ballast 
resistor and circuit. $9.75
Plus postage. Vic. $1.10
Other. $2.00

BATTERY SAVER KIT
Will supply de voltages from 6 to 15. Consists 
of transformer, bridge rectifier, filter capacitor 
and circuit. One amp. size $8.50
Plus Postage. Vic. $1.10
Other $2.00
Two amp. size $16.50
Plus postage. Vic. $1.15
Other. $2.50

SPEAKERS
Australian made M S P. Good quality 4 inch 1 5 
ohm. $3.95
Price includes postage.

CHASSIS & ETCHED PANELS: Our list of 
manufacturers in the November issue 
included the Star Delta Co Pty Ltd, Gran
ville under these two headings. Star Delta 
have advised us that all enquiries for 
these items should be directed to their 
associate company, Cowper Sheet Metal 
& Engineering, 11 Cowper St, Granville, 
NSW, 2142.

ELECTRONICS AUSTRALIA 
1976/77 YEAR BOOK.

Crammed with fascinating reading, 
do-it-yourself projects, hand picked 
record and book reviews, a full listing 
of Australian and New Zealand radio 
and TV stations, equipment reviews 
and a look at CB in Australia. $ 1.20

FROM YOUR NEWSAGENT
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CO. PTY. LIMITED
INCORPORATING

P. A. HENDERSON & CO 
TRANSFORMER 

MANUFACTURERS

• SINGLE & 3 PHASE 
TRANSFORMERS TO 20 KVA.

• MOTOR STARTING 
AUTOTRANSFORMERS TO 
600 HP.

• NEUTRAL REACTORS

8 East St., 
Granville, N.S.W. 2142. 

P.O. Box 31, Phone 
637-7870.

Cabinets and chassis for all 
projects featured in this 
magazine are available 
from

COWPER SHEETMETAL 
& ENGINEERING

□ CASES □ PANELS
□ CHASSIS □ BOXES
□ GENERAL SHEET METAL

WORK FOR THE
ELECTRONICS INDUSTRY

□ WELDING
□ PRESS CAPACITY TO 75 

TONS

11 Cowper Street, 
Granville, N.S.W. 2142 

Phone 637-8736

Marketplace
\/
_________ FOR SALE_________
RESISTORS AND CAPACITORS. Resistors all E12 values.

% watt carbon film. 10 ohm to 1 meg 2 cents each I.R.H 
GL % or GLP. % watt Metal glaze 10 ohm — 470k 3 cents 
each or 2.5 cents over 250. 1 watt 1 ohm to 1k 6 cents 
each or 5 cents over 100 PACKS STANDARD PACK contains 
5 each of E12 values in ranges shown. COMPUTER PACK 
contains quantities based on general usage. % watt 285 
resistors $7.00. % watt 305 resistors $5.90. CAPACITORS 
ELECTROLYTICS single ended uprights. Mfd 35 v.w. 1,2.2, 
3.3, 4.7, 10, 22, 10 cents each. 33.47, 1 5 cents. 25 v.w. 
100 16 cents each. 220 25 cents each. 470 35 cents. 
Polyester Greencaps 100 v.w. .001, .0022, .0033, .0047, 
.0056, .0068,'7 cents each .01, .022, .033, .047, .056, 

.068, .082, 10 cents each. .1, .22, 13 cents each. Poly 
Pack 5 cents of these values $6.00. 75 capacitors. Other, 

components see E.A. June, 1976. All components brand 
new from manufacturers or agents. Each value of component 
individually packed. Post and packing included in all orders 
over $6.50. For orders less than $6.50 add 40 cents for 

post and packing. 5% discount on orders over $35.00. 10% 
discount on orders over $75.00. Send orders to RAM ELEC
TRONICS, 575 Sydney Road, Seaforth, N.S.W. 2092. 
Please send cheque or money order.

COLOUR & B/W VIDEO EQUIPMENT SALE
1 x SONY 1" Colour VTR & PAL Colour Pak
1 x IKEGAMI 321 W J Std. B & W VTR
1 x IKEGAMI 321c H" J Std. Colour VTR
1 xSONY 1610 U-matic
MITSUBISHI Cameras
AWA 26" Monitors

2 x VECTOR Monitors
2 x HEATH Kit Counters

2 x NATIONAL 8 & W Porta Paks

1 x AKAI Colour Porta Pak
Used %" SONY KCA 10, 20, 30 & 60 s

2 x JVC 10" Colour Receiver/Monitors
2 x MITSUBISHI 18" Colour Receiver/Monitors

2 x MITSUBISHI 18" Colour Receivers
Circuit diagrams and maintenance manuals available, spares, 

plenty of tape stock too (new and 2nd hand).
EVS Australia, 131 Sailors Bay Road, Northbridge, N.S.W. 
2063. Telephone: 958 1544

AUSTRALIAN RADIO DX CLUB The premier DX club of Aus
tralia now in its 12th year of national operation. Catering 
for the interests of both S.W. listeners and DXers, the 
monthly bulletin covers the S.W. and M.W. spectrums. For 

full details enquire now to ARDXC, P.O. Box 67, Highett, 
Vic. 3190.

SHORTWAVE LISTENERS & DXERS: The Southern Cross 
DX Club” is for you! Members in all States. Details for 18 

cent stamp to—GPO Box 336, Adelaide. South Australia 
5001.

ABSOLUTELY

FREEH
1 0 IN4148 HIGH SPEED SILICON 
DIODES PLUS ONE CATALOGUE

LIMIT 10 EACH. OFFER CLOSES 3111177.

JUSTWRITETO

-Zinear Electronics.
P.O. BOX 254PUNCHB0WL2196

DISTRIBUTION OPPORTUNITY-ELECTRONIC 
EQUIPMENT FROM OLD ESTABLISHED 

IMPORTERS
SEVERAL EXCLUSIVETERRITORIES IN COUNTRY 

CENTRES N.S.W., VIC., W.A. AVAILABLE FOR 
RELIABLE DISTRIBUTORS. WRITE POST OFFICE 

BOX 108, DOUBLE BAY. N.S.W. 2028.

FANTASTIC PURCHASE OF SWITCHES ENABLES US TO 
SELL AT GREATLY REDUCED PRICES: MSPB206R Push 
button DPDT—60c ea or 10for$5.50, MSP106D Push but
ton SPDT—50c ea. or 10 for 54.50. MST206N Miniature 
Toggle DPDT—85c ea. or 10 for SB. MSL203N-5 Rocker 
switch DPDT—65c ea or 10 for S6. MSH2O3N Rocker 
switch DPDT—65c ea. or 10 for S6. MSP103C Push button 
S.P.—30c ea. or 10 for 52.50. MST306D Miniature Toggle 
3PDT—95c ea. or 10 for $9, MST406N Miniature Toggle 
4PDT—$1 ea. or 10 for 59, MR3-3 Miniature Rotary 
switch—S1.50 ea. or 10 for S13. I.C. SOCKETS: Top 
Quality 8 pin—35c. 14 pin—40c. 16 pin—45c. MORE 
SUPER BARGAIN PACKS: A MUST FOR HOBBYIST OR 
SERVICEMAN: RESISTOR PACK-100 per pack (incl. 5%, 
10%, WW and 1W types)—2 packs for 51.80. POLYESTER 
CAP. PACK: 100 per pack. New range of values from 1 60v 
to 400v (Fresh stock)—100 for S2.76. ELECTROLYTIC 
PACK: Incl. High and Lbw voltage Electros—25 for 52. 
SEMICONDUCTORS SALE: BC548, BC558, BC559—10 
for 51 50, BF198-5 for 52. BF185-3 for S2, BC635-4 
for 5 2, EM410—10 for S1. 0A90—10 for S1.2N6107—3 
for 52. 40250 (2N3054)-3 for S2.50, 2N3055-1-4 for 
S2.20. C106D S.C.R. (400V, 4A)—3 for 53.50. 2SA353 
(AF126) — 5 for S2. LINEAR I.C.'S SALE: 555 mDIP—75c, 
741 mDIP—50c, LM307 mDIP—70c, LM3900 DIP—S1. 
CA3018, CA3012, CA3013 (Can)-3 for 52. SPECIAL 
AUDIO I.C. HA1322 5.5 w^tts Peak incl. Cot diagram for 
audio amp —S 1.75 ea. or 4 for S6. COPPER CLAD BOARD 
616" x 5"—4 for 51.80, 9" x 12"—2 for S3.25. TUNING 
CONDENSERS 2-GANG—S 1.50 ea. or 5 for $7. Feed 
Through Ceramics—1000pf/350v—10 for 51. Post and 
Pack basic is 60c. Please add extra for heavy parcels. 
MICRONICS. P.O. Box 175, Randwick. N.S.W. 2031.

PLYERS, 8tk, 12v, 200 X Solenoids, approx. 300mA, 12v, 
H" pull. 200 x Electromech. counters. 12v, 4-5 dig. 400 

x. Offers to P.O. Box 533, Albury. N.S.W.

MAGNETS—We have a comprehensive range of bars, buttons, 
pots, horseshoes, etc. Small and large quantities—Alnico and 
ceramic. ATTRACTION MINI-MAGNETS. Phone 913 3972. 
P.O. Box 149, Collaroy. NSW. 2097

ONE-OFF P C. BOARDS. Make your own prototype P.C. 

boards to professional standards from published or your own 

designs. Simply press circuit symbol transfers direct on to 

copper and etch. Suits artwork too. Full instructions 
enclosed. Replacement sheets available. Pack of 10 sheets 
with all required lines & symbols $6.98 plus 50c P. & P. 
from ENRITE ELECTRONICS. 67 Clarke Street, 

PEAKHURST. 2210 N.S.W.

SONY U-MATIC RECORDER model 1810 excellent condition 
approx. 40 hrs total usage. All cables and instruction books 
$ 1 200.00 or with 6x1 hour cassettes (5 never opened) 

1 x 30 min cassettes 
1x10 min cassettes $ 120 extra

Phone (02) 587 2175____________________________

FAST 14 DAYS P.C. BOARD SERVICE for any project. 20 
cent a sq. inch. Send in your magazine clipping of P.C.B. 
required (returned with your order), measure image area for 
example:
6 in. x 3 in. - 18 in. x 20 cents - $3.60, P&P 60 c, 
P.E. JOANNA Touch Sensitive electronic piano May 75. 
Complete set of 14 P.C.B.s. $30.90 P&P $1.20 
P.E. RADIO CONTROL June 76.
Complete set of 8 P.C.B. s. $12.50 P&P 80 c.
P.W. RHYTHM GENERATOR June 76.
A set of 3 P.C.B. s $11.50 P&P 60 c.
P.W. VIDEO-WRITER Complete set of 5 P.C.B. s $29.50 
P&P $1.20.
NOVELTY MART, P.O. BOX 390
MASCOT, N S W. 2020_________________________________

SPECIAL—'Standard” FMP2000 Uni-directional Dynamic 
Microphone, 600fi general purpose—$ 3.80 P&P 50 

cents—Primo Mies.—EMU 522 $21.80. DM 1487— P.T.T., 
table model (hams) $34.00—EM 70, hi-qual shotgun' 
$73.50 P&P $2.00. Handbooks—World Cross Reference 
Handbook $9.50—Transistor Specification Manual $4.40 
P&P 40 cents. Range of VPC chokes. Also 
available—ELECTRONIC CONCERN, 
P.O. BOX 733, DARLINGHURST, N.S.W. 2010.
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BOOMERANG TAPE RECORDING CLUB — Full detail* 9" 
x 4" S A.E. P.O Box 118. Wellington, N.S.W 2820.

COMPONENTS BARGAINS, Resistors 5% %w 10 ohm to 1 
Mohm, %w 10 ohm to 10 Mohm 3c ea. CAPACITORS 
GREENCAPS. 100v .001 to .0022 10c .033, .047 11c. 
.1 13c. .22 17c. 630V 001, 0022, .0047 13c. .01 15c 
022 16c 033 18c 047 21c. .1 23c ELECTROLYTICS, 
pcb mounting 25V 5, 10, 25ufd 12c. 47 16c. 100 18c. 
220 24c. 470 30c 1000 50c. or 10 for $4.00 PRINTED 
CIRCUIT BOARD 12" x 3" 40c. 6 for $2 12" x 4” 60c. 
or 4 for $2. A&R PC1 INSTRUMENT CASES $3 50 Min 
order $5.00 P&P 80c. add extra for heavier items. 
G.H.COMPONENTS. PO 80X378. GLEN WAVERLEY, VIC. 
3150. _______________________________________________

TELETYPES repaired, Spare parts. Paper Rolls, Machines for 
Sale NETWORK ENGINEERING Ph (02) 211 4630.

WANTED
ELECTRONICS and similar magazines in good condition 

bought phone Healy (02) 631-6681 after 5pm.

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 2cm x 1 
col rated at $11 per col cm.
CLASSIFIED RATES $2 per line 
per insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, ELEC
TRONICS Australia, Box 162, 
Beaconsfield 2014.

CQ CB

LAFAYETTE MICRO 723 23 CHANNEL. 
5 WATT $125.50

TELESAT 75 SSB AM FULL 23 CHANNEL 
$245.00

HA 310 1 Watt 3 Channel Hand Held 
$149.00 per pair. 100 MW Hand Held 
$42.00 per pair.

PLUS MANY MORE
Also ... a wide range of acces
sories. Cable SWR meters, power 
meters and antennas
Phone, Write, or drop in and see us at:

Teleview
218, CHAPEL ST., PRAHRAN, 3181.

MELBOURNE. PHONE 51-6743 
MAIL ORDERS WELCOME.

NOMIS
"The Sound People"

MICROPHONE

Satin and bright chrome durable finish. Based on proven 
field designs from NOMIS, one of Australia’s oldest 
sound specialists Professional quality at surprisingly 
low prices.

NOMIS ELECTRONICS PTY. LTD.
689 SOUTH ROAD,

BLACK FOREST, S A (08) 293 4896
And these Suppliers

NSW Martin de Launay Sydney—29 583 4. 
Newcastle—2 4741, Wagga—21 4644. Wollongong—28 6020 
QLD Martin de Launay, Brisbane—52 846 7 S.A Neil Muller, 
Adelaide—74 1 1 62 Mt Gambier, SES8 Services—25 5970. 
W.A. Atkins Carlyle, Perth—22 0191 N T. Veneman & Wyatt 
Darwin—81 3491 VIC. JES Electronic Components. 
Melbourne—88 5282

ELECTROCRAFT PTY. LTD.
Phone411-2989

Distributors of Belling Lee, Channel Master, Ecraft, Hills, HLQ, Lab Gear, Kingray, Matchmaster. Largest Television 
range of aerial equipment in Sydney

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES 
WHOLESALE, TRADE AND RETAIL SUPPLIED.

ESCRAFT Price

Neosid Balun 75/300 uncased $0 65
O.S.A.B. Outside aerial balun (water proof) 3.81
6.SB 6ft. Balun Fly Lead 3.65
P.S.B. Plug and Terminal Balun 2.53
2.75.T/S 2-way 75 ohm Transformer Splitter 6 74
3.75.T/S 3-way 75 ohm Transformer Splitter 8.41
4.75.T/S 4-way 75 ohm Transformer Splitter 8.94
5.75.T/S 5-way 75ohm Transformer Splitter 12 66
2.3T 2-way 300 ohm Splitter box 4.48
3 3T 2-way 300 ohm Splitter box 5.86
4.3T 2-way 300 ohm Splitter box 7.12
Adjustable Low Band Attenuator Ch 2 5.33
10’’ diameter degaussing coil 24.00
Coaxial Plugs 46c

HILLS THE NEW TELRAY RANGE—
All Australia V H F. Channels & F M

6el TL1 $19.52
8el TL2 26.84
9el TL3 32.70
11 el TL4 39 70

TELEVISION AERIALS FOR COLOUR

CHANNELMASTER
9el Colour Crossfire 361 5A $39.68
13el Colour Crossfire 3614A 49.72
1 7el Colour Crossfire 3613A 61.98
21 el Colour Crossfire 3612A 71.40
24el Colour Crossfire 361 7A 90.77
28el Super Crossfire 361 7A 125.73
Super CoIoray the 3111 Ghost Killing

Aerial 38.17
2el Small CoIoray 3110 25.42

HILLS E.F.C. RANGE 75 ohm
E.F.C. 1 75 ohm $28.58
E.F.C. 2 75 ohm 37.91
E.F.C. 3/24 75 ohm 55.13
E.F.C. 4/24 75 ohm 69.37

HILLS AERIALS
2010 Airways $51.15
CA16 Phased Array 40.33
Extra Gain Lift els for CA16 4 56
8el 215 22.10
HILLS AMPLIFIERS
D5/26 Dist: 26dB gain $67.10
D4 / 1 6 Dist: 1 6dB gain 
MH2/75 Mast Head 20dB gain

$59.37

75 ohm $72.44
MH 1/300 Mast Head 20dB 
gain 300 ohm $54 90
FM AERIALS
Hills 2EL FM1 $8.54
HILLS 3EL 353 12.71
Hills 3EL FM3 16 61
Hl-Q 4EL 17.05
Hl-Q Gutter clip 11.55
Matchmaster G2FM 17.54
Austenna FM3F 19.96

COAXIAL CABLES
Attenuation per 100ft at 200MHz Reel Size

Belden 9242 Double screened with 4 0 dB 500 ft $42 28
Belden 9248 Duofoil and Braid Aluminium 3 1 dB 500 ft 58 61
TVM1A Concordia Copper Screened 4 4 dB 100 metre 30.15
Hartland WH89 Copper Braid 3 3 dB 100 metre 36.92
Hartland WH87 Copper Braid 6.0 dB 100 metre 26.65
Hartland WH86 Copper Braid 6 5 dB 100 metre 19 25
300 ohm Feeder Cable 1.8 dB 100 metre 8 80
Open wire line 300 ohm 1 5 dB 100ft 9 90
Open wire line 300 ohm 1 5 dB

LAB GEAR AMPLIFIERS
VHF
Mast head 22 dB 75 ohm 
CM 6014/DA 20 dB

300 ft 29 RO

Price 
$72.43 
60 25

CM 6034/DA 4 outlets 8 dB each
CM 6036/DA VHF 30dB UHF

28dB
Televerta (VHF to UHF 

frequency converter)

KINGRAY AMPLIFIERS
D15/5OO m/V
D3O/5OO m/V
D40/600 m/V
D12/1500 m/V
MH 20 mast Head 300-75 ohm

54 90 

84.63

67 48

Price 
$48.80 

57 95 
79.30 
67 10 
64 63

TELESCOPIC MASTS

20ft 
30ft
40ft 
50ft

18g steel in 
10ft sections 
must be guyed.

$19.30
$30.81
42.00
54 42

CDE AR.22 Rotator $79.00
Stolle Aerial Rotator with Thrust 
Bearing for heavier rigs $101.43

ALL TYPES OF HARDWARE IN STOCK 
Wall Brackets. Chimney Mounts. J Brackets, Guy 
Rings & Guy Wire Masts from 8ft to 50ft.
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NOW ON SALE:

PLUS

• The big push for CB 
radio in Australia
• Optical fibres—the new 

look in communications
• Bush Wireless in 1 927 

— by Rev. John Flynn
• Digital wind speed & 

direction indicator

• Build your own 25OW music speaker

'll pages of valuable reference data 
Records to buy for your collection 
Hifi—amateurs—DX & much more

Al Ofi from your local Y I. Z U newsagent

BASIC ELECTRONICS
Basic Electronics, now in its fifth edition, is almost 
certainly the most widely used manual on elec
tronic fundamentals in Australia. It is used by 
radio clubs, in secondary schools & colleges, and 
in WIA youth radio clubs. Begins with the elec
tron, introduces and explains components and 
circuit concepts, and progresses through radio, 
audio techniques, servicing, test instruments, etc. 
If you've always wanted .to become involved in 
Electronics, but have been scared off by the mys
teries involved,zlet Basic Electronics explain them 
to you.

$3.00 plus 60c p&p

Electronics Australia, Box 163, Beaconsfield, NSW 2014.

SUBSCRIPTION SERVICE

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

The new 
"Electronics Australia

YEAR BOOK

Or for $ 1.80 by mail order from 
"Electronics Australia", PO Box 163, 
BEACONSFIELD 2014

EDUC-8
COMPUTER SYSTEM

The latest addition to our handbook series brings 
the published .articles on our EDUC-8 do-it- 
yourself computer system together inside a single 
cover. It also provides additional information, 
including how to expand the memory, arithmetic 
and input-output facilities. If you haven't started 
building the system, it would make an ideal 
guide; if you are well advanced, you'll find it 
makes an attractive and convenient operating 
manual.

$3.00 plus 60c p&p

Subscription Rates

$A14.00 per year 
within Australia.
$ Al 7 00 per year 
elsewhere
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WHY YOUR NEXT CASSETTE 
SHOULD BE A MAXELL UD

3
 THE SHELL — Even the best tape 
can get mangled in a poorly 
constructed shell. That’s why 
Maxell protects its tape with a 

precisely constructed shell, made of 
lasting heavy-duty plastic.

No fixed guide posts are used. Instead 
Maxell uses nylon rollers on 

stainless steel pins thus elimi
nating the major cause of 
skipping, jumping and 

unwinding.
A tough teflon (not waxed paper) 

slip sheet keeps the tape pack tight 
and flat. No more bent or nicked tape to 
ruin your recording.
Maxell doesn’t use a 
welded seal, but puts the i 
cassette together with pre
cision screws. Result — 
Maxell doesn’t jam. I__________

ULTRA-DYNAMIC I

1
THE RESEARCH — More than 
twenty years ago, Maxell produced 
their first reel of magnetic tape. At 
that time, Maxell made a com

mitment to produce and sell only the finest 
magnetic products their technology could 
create.
That commitment still stands today.

4
 THE LEADER — A leader tape 
that has a four function purpose,
a) Non-abrasive head cleaning 

leader (cleans recording head 
for 5 secs.).

b) 5 second cueing line (recording 
function starts 5 seconds after the line 
appears).

c) Arrows indicating direction of tape 
travel.

d) A/B side mark (indicates which side is 
ready for play).

2
 THE TAPE — This continuous 
research has lead to the develop
ment of the Maxell UD (ultra 
dynamic) cassette. A tape that has 

a coating of super-fine PX gamma ferric 
oxide particles with an extra smooth 
mirror-finish surface.
All of this adds up to high output, low 
noise, distortion free performance and a 
dynamic range equaling that of open reel 
tapes.

Now you know why your next cassette 
should be a Maxell UD (ultra dynamic).

maxell.
The sound expert's cassette UD available in C60. C90 and C120

Distributed by Hagemeyer (Australasia) B.V. Branches in all States
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Ibr what you are 
about to receive.

JVC

JR-8600 E3

You're going to be very thankful. Because our new line-up of stereo receivers are in 
the best traditions of our expertise in the sound field. Apart from the many technical 
innovations inside, all models reflect the best in modern design combined with control 
layouts to give you an ease of operation you’ve never experienced before. Best of all, 
each lives up to our firm policy of Original Sound Realism.

Features JVC-JRS600 FM/AM TUNER (illustrated) With 5-way SEA: tape dubbing: 
hi and low filters: THD 0.1%: FM noise reduction circuit: 110 watts minimum per 
channel RMS: FM sensitivity, 1.7uV: signal to noise ratio, 65dB (Stereo): AM 
suppression, 55dB: stereo separation, lKHz-50dB: alternate channel selectivity, 80dB.

Others in the JR-S range: JR-S400 — 70 watts per channel RMS minimum. 
JR-S300 — 50 watts per channel RMS minimum. JR-S200 — 35 watts per channel 
RMS minimum. JR-S100 — 20 watts per channel RMS minimum.

JVC
the right choice

For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, EO. Box 49, Kensington. N.S.W. 2033.
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	"C" CORE TRANSFORMER ONLY

	Cat. M-0148 .. $24.50

	CONVERT YOUR EXISTING TWIN 25 TO GIVE YOU 40 WATTS RMS PER CHANNEL.
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	Coil Winding Details
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