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3 moves into Cassette Hi Fi from $270
Move in with the Sony Cassette Recorder TC135SD for $270. For greater 

sophistication choose the TC136SD or the TC138SD. Both under $500.
They all exceed Sony’s own tough criteria for true Hi-Fi.
Check the specifications. There’s one that meets your needs, suits your 

budget.
Whichever your choice you have the quiet satisfaction of knowing that it’s 

backed by Sony craftmanship, Sony care, Sony warranty.
Nobody else can say the same.
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TC135SD $270*
Frequency response: 30Hz-15kHz 
with Sony Fe-Cr, Cr02. Signal to 
noise: 59dB at 1kHz with Dolby on. 
Wow & flutter: 0.1%

Line/microphone selector 
Auto shut-off.
Ferrite & Ferrite head.

□ ot wc Tape selector for all tapes.
_________ _J_ ’ Dolby noise reduction system. 
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TC136SD $320*
Frequency response: 30Hz-16kHz 
with Sony Fe-Cr, Cr02. Signal to 
noise: 59dB at 1kHz with Dolby on. 
Wow & flutter: less than 0.1%

Line/microphone mixing 
Mechanical auto-stop 
FM pilot signal filter 
Ferrite & Ferrite head 
Tape selector for all tapes
Dolby noise reduction system 
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J TC138SD $420*
Frequency response: 20Hz-17kHz 
with Sony Fe-Cr, CrO2.Signal to 
noise: 64dB at 1kHz with Dolby on. 
Wow & flutter: 0.07%

Line out level control 
FM pilot signal filter 
Memory counter 
Direct coupling system 
Line/microphone mixing 
Peak level indicator 
Ferrite & Ferrite head 
Dolby noise reduction system
• recommended retail

SONY.
Hear the difference research makes

For your nearest stockist call SONY Sydney 20 221, Canberra 95 2100, Melbourne 874 8222, Brisbane 44 7504 
Adelaide 2683444, Perth 81 3422, Newcastle 61 4991, Wollongong 848022, Launceston 2 5322, Townsville 71 4105. GAC.S.765I
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■IRRMRifflMMHRHMMMMM

38 Auto rhythm unit for electronic organs
46 A direct reading capacitance meter
50 Audible reversing alarm for your car
52 Heathkit Model CM-1050 engine analyser
56 Build your own AC-DC multimeter
64 Using the CA31 30 operational amplifier
68 Further thoughts on amateur microwaves Pt 2
70 The serviceman: Modem TV sets—more and more complex
75 Circuit and design ideas:

Hee-haw siren for toys — An audio-powered noise clipper — Modification 
to digital frequency counter — Magic-eye wide range GDO — Simple 
sine-wave oscillator

78 Getting into microprocessors: The National SC/MP
84 Our first microprocessor project: ASCII-Baudot translator
90 Introduction to digital electronics — 9: Flipflops in registers

106 New products:
Yaesu Musen FRG- 7 communications receiver — Digital clock kit from 
Tandy — Dynatel 500 telephone cable locator — Weston 551M marine 
radio telephone — Switch support bracket — Compact, low-cost digital 
multimeters — Changes at Optro

regular features
26 News highlights
97 Record reviews — classical

101 Record reviews — devotional, popular, jazz
11 3 Letters to the Editor
1 14 Book reviews
1 1 7 The amateur bands
1 20 Shortwave scene
123 Information centre
1 26 Marketplace — classified
1 28 Index to advertisers
1 24 Notes and errata

ELECTRONICS Australia. October, 1976 1



Once again
Europe sets the standard 

for speakers
-and you install 
them yourself !

Sooner or later in the search for that perfect 
sound you come up against an inescapable fact. 
You have to turn to Europe.

Today’s range of Philips High Fidelity 
Loudspeakers represents the finest that Europe has 

offer. We can supply full instructions for you to 
install them yourself.

The Philips range comprises tweeters, 
squawkers and woofers which you can combine into 
systems to satisfy the hardest-to-please sound 
fanatic. Some of the systems are available in kit form 
complete with woodwork and full assembly instructions.

To assist you in your selection we supply full 
performance data and details on mounting and enclosure 
for each speaker.

If you would like to know more about these 
superb imported European units, then send in 
this coupon:-

Philips Electronic Components and Materials

Sydney.........................  421261
Melbourne.................... .'........................... 6990300
Brisbane.......................................................2774822
Adelaide...................................................... 2234022
Perth..... ...............        .‘.654199

(
Philips Electronic Components and Materials. 
P.O. Box 50. Lane Cove. N.S.W. 2066

j Please send me details and enclosure
I information on your
j High Fidelity Loudspeakers.

| Name....................................................................

II Address................................................................

I ...............................................
I
I ............... ...............................
! .................................................Postcode.............

PHILIPS Electronic 
Components 
and Materials PHILIPS

153.0168
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Are our brand names worth saving?

Involved, as we are, in the modular hifi field, we have tended to become progres­
sively less sensitive to the inclinations and reactions of those people who still tend 
to think in terms of stereograms and traditional Australian brand names.

According to an executive of one of Sydney's leading retailers, people like that 
still exist in large numbers, and they still come into stores looking for the modern 
counterpart of what they've been accustomed to buying. Instead, they are faced 
with an array of hifi units, which have to be accommodated on table tops or shelves 
and interconnected with a festoon of cables and power leads. Out front there's 
an array of knobs far in excess of anything they have ever encountered before.

Most dyed-in-the-wool hifi fans tend simply to applaud this situation: "it's about 
time the mob was educated into our world, and our way of thinking"! Perhaps so, 
but there's one aspect of this education that I don't like.

My informant insists that there is a ready market for equipment that could be 
produced in Australia without too much effort, but that local companies are opting 
out because their managements are adopting the "easy-way-out" approach: "Let's 
buy something overseas and stick our name on it!"

While it may provide a short cut to a few bucks, it also forces yet more dollars 
out of Australian factories and into the pockets of overseas manufacturers, some 
large and well established, others obscure and transitory. And when later, if not 
sooner, the purchaser discovers that he has bought an overseas product, the 
credibility of the local brand name will have been thoroughly undermined, along 
with anything up to fifty years of institutional advertising.

I am not for one moment seeking to denigrate imported components, which 
nowadays dominate the local hifi scene. Nor am I deploring a natural trend from 
"lowfi" and "midfi" to hifi. It's just that I'm concerned about the apparent surrender 
of initiative—to the extent that a store executive says "we have to talk them out of 
a local product they want, into an imported product we can supply!"

While people have been variously happy, or unhappy, with the way colour 
television has blossomed in Australia, it has at least emphasised that planning, initia­
tive and economic factors can combine to produce a logical sharing of the market 
between the local and imported product. And even if many smaller imported 
receivers carry local brands, the implications are less serious when it is common 
knowledge that the manufacturers concerned do have local factories, employing 
local people and local expertise, to produce other models in the range.

It is commonly tipped that colour TV sales will taper back from here on and the 
question arises as to what is going to happen to any surplus capacity. Are we going 
tamely to shut factories down or to seek second order activities—like family 
stereograms—to help sustain an indigenous electronics industry?

Neville Williams
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If he were around today 
we know he would use it.

Throughout his career as a composer and performer, there is no doubt 
that Franz Liszt went first class ¿ill the way. So it’s logical to suppose, if he 
was around today, he would choose a chromium dioxide tape for 
recording and playback.
It is equally logical to suppose he would choose Agfa Stereochrom.
If you want to go first class too, choose Agfa Stereochrom and get 
unsurpassed recording characteristics, high frequency replay response, 
outstanding H.F. output and dynamic range, clearer tone with enhanced 
presence. Even the cassette features a special mechanism for better tape 
transport.

Agfa Stereochrom C60 and C90 
cassettes are available at hi-fi specialists, 
music stores and photo dealers.

"Registered 
trademark of 

AGFA-GEVAERT 
Antwerp/ 

Leverkusen.

AGFA-GEVAERT FOR STILL AND MOVIE CAMERAS, PROJECTORS. FLASHGUNS. COLOUR FILM FOR SLIDES. PRINTS AND MOVIES. MAGNETIC TAPES.
B308
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Lencoclean L as shown optional extra

Presented 
with pride•••

Swiss engineered for near perfect sound reproduction.
Photimport presents with pride, the Lenco range 
of. precision-engineered Hi-Fi turntables.
Australian test results have shown that wow and 
flutter are almost impossible to measure in Lenco

Three superb Lenco turntables.

Model L90
The L90 Lenco Electronic Hi-Fi. 
A superb, top-ranking belt-driven 
transcription turntable. 16-pole 
synchronous motor, illuminated strobe, 
dampened spring suspension and 
anti-skating device. As precise as a 
Swiss watch.

Model L65
The L65 Lenco Automatic belt-driven 
Hi-Fi turntable. Light aluminium tone 
arm. After selection of record diameter, 
tone arm lowers itself onto the record. 
After playing, it returns itself to tone 
arm rest. Viscously dampened suspen­
sion. A high quality instrument for 
excellent reproduction.

equipment! So, people who are looking for near­
perfection in sound reproduction ... listen to 
Lenco. Combine this superb reproduction with 
Lenco's very reasonable price and you have a 
very sound bargain!

Model L60
The L60 turntable, precision engineered 
for great sound reproducton! Manual 
operation, but with all other advanced 
features of the L65. The L60 ... the way to 
get renowned sound reproduction at a 
moderate price.

PHOTIMPORT
MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY

For descriptive literature and specifications, send a 30 cent stamp to 
Qualitron Industries Division of Photimport (Australia) Pty. Ltd.

Head Office: 69 Nicholson Street, East Brunswick, Vic. 3057 Australia. Telephone: 3806922
PAiOL
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5 exciting new 
models from 
Nakamichi Research Inc.

1. NAKAMICHI 610. This highly 
sophisticated and versatile Control 

Pre-Amplifier can enable you to obtain 
even better results from your existing 

Hi-Fi equipment. The 610 can truly 
become the heart of any sound system 

due to its many and varied inputs and its 
superb electronic specifications — An 

absolute must for the true Hi-Fi enthusiast.
2. NAKAMICHI 620 POWER AMPLIFIER 

together with the 610 control pre-amplifier are 
both units with extraordinary performance 

specifications. The most striking aspect of the 
Nakamichi 620 power amplifier is the fact that 

its barely measurable total harmonic and 
intermodulation distortion figures are an entire 

order of magnitude lower than those of most high 
quality pre-amplifiers at all power levels right up to 

and beyond its conservatively rated maximum output 
of 100 watts continuous sine wave per channel.
3. NAKAMICHI 250 CASSETTE PLAYER. An entirely 

new compact playback only deck featuring mechanical 
and electrical excellence that separates it from all other 

cassette players of a similar size.
4. NAKAMICHI 350 unit has the same physical dimensions 

as the model 250 but with full record/playback facilities. 
Features include 3 low noise/low impedance microphone 

inputs, 8 ohm stereo headphone output, Dolby noise reduction, 
tape selection and a single 35dB range peak reading level meter 

that indicates the higher of the two channels at any given instant.
5. ADS 2001 /2002 MINIATURE HI-FI speakers when used with 

either the Nakamichi 250 or 350, these speakers provide a top 
quality hi-fi system for use in cars, boats, bachelor flats etc.,

or anywhere where space is limited.

and of course the already familiar Nakamichi TT1000, 700, 600 and 550.
TT1000

VICTORIA: Allans Music (Aust) Ltd. (03) 63 0451 • Encel Electronics Pty. Ltd. (03) 42 3761 • Instrol 
Hi-Fi (Vic) Pty. Ltd. (03) 67 5831 • Southern Sound (03) 67 7869 • Southern Sound (03) 97 7245 • 
Tivoli Hi-Fi (03) 80 4956 • E & B Wholesale (052) 9 6616 • The Sound Craftsman (03) 509 2444 • 
N.S.W. Convoy Sound 357 2444 & 29 1364 • Instrol Hi-Fi Pty. Ltd. 29 4258 4 290 1399 • Milverson 
Pty. Ltd. 938 2205, 412 2122 & 635 3588 • Riverina Hi-Fi 938 2663/4 • United Radio Distributors Pty. 
Ltd. 232 3718 • Wests (Burwood) Pty. Ltd. 747 4444 • Pitman’s Radio & TV (069) 25 2155 • 
QUEENSLAND: John Gipps Sound (07) 36 0080 • Premier Sound (079) 28 2701 • TASMANIA: Bel 
Canto (002) 34 2008 • WESTERN AUSTRALIA: Audio Distributors (092) 31 5455 • Alberts Hi-Fi • 
Lesley Leonards • A.C.T. Pacific Stereo (062) 95 0695 • SOUTH AUSTRALIA: Blackwood Sound 
Centre (08) 278 1281 • Ern Smith Hi-Fi (08) 51 6351 • Allans Music (Aust) Pty. Ltd. (08) 223 5533.
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WHERE THERE'S A HEED 
THERE'S A STAHTON

Stanton have always satisfied the needs of those whose job it is to play records — of any sort. Here are
some of the specific record playing tasks Stanton have been called on to cope with:—
• Lacquer masters • Metal Mothers • Quality Control • Equipment Calibration
• Transcribing of historic 78’s with non standard grooves • Transcribing of 
cylinders • Back cueing in Radio stations and Discotheques.
Stanton developed specific cartridges and styli to satisfy these needs. 
Another need arose.

Hi Fi enthusiasts and music lovers wanted per­
formance as close as possible to the unequalled 
681 EEE but at a substantially lower price.

Accepting the challenge, Stanton produced the 
680EE. It has many of the universally acclaimed 
qualities of the 681 EEE. It tracks at the same pressure 
as the 681 EEE (0.75—1.5 gms) it has the same unsur­
passed channel separation of 35dB (at 1 KHZ) and its 
frequency response is almost as wide.
At $51 (R.R.P.) it’s almost too good to be true. 
Audition one today and judge for yourself. sraNTon
Sole Australian Distributors:

LERDYA INDUSTRIES^
Head Office, WA: N.S.W. Office: Victoria Office:
156 Railway Parade, Leederville, 100 Walker Street, North Sydney, 103 Pelham Street, Carlton, 
Western Australia, 6007. N.S.W. 2060. Phone 922 4037. 3053. Phone 347 7620.
Phone 81 2930.

Available at quality-conscious 
Hi-Fi dealers 

throughout Australia.

1ER 149
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AU-11000

Ad-11000 integrated amplifier.
IntrAluA VAHFC As the top of our lme of new
111VU1VC yUUl □Clle amplifiers, the AU-11000 

W really knows how to open up.
Here are some of the facts:

There is high power output to ensure the famed Sansui tonal
quality. 110 watts, min. RMS, per channel, both channels driven into 8 ohms 
over the 20 to 20,000Hz bandwidth, with no more than 0.08% total harmonic 
distortion.

What this means is that you have an extra power margin that 
doesn't waste a fraction of the wide dynamic range and musical clarity that 
you'll certainly seek in an amplifier this advanced.

The AU-11000 also gives you a new toroidal power transformer 
and two oversized capacitors in the power supply. This assures stable power 
output and dynamic musical reproduction.

Finally, we've added unlimited versatility with source control 
convenience. A tuner switch. A tape play switch. A tape copy switch. 
A mode switch. Balance control. Muting switch. Level set switch. And so on. 
Not to mention Sansui's exclusive Triple Tone Control, which gives you an 
extra control for midrange sounds, in addition to bass and treble.

There are now eight new Sansui integrated amplifiers in the AU 
series, each with a different power rating and price tag.

If you're seeking to involve yourself in hi-fi, come hear us.
Sansui true hi-fi involves you at the highest levels, and lets you 

hear the music the way it was recorded.
It's the only product we make. It better be good.

Sansui True Hi-Fi
EASTERN AUSTRALIA: RANK INDUSTRIES AUSTRALIA PTY. LTD. SYDNEY: 12 Barcoo Street. East Roseville. N.S.W. 2069 
Phone: 406 5666 MELBOURNE: 68 Queensbridge Street, South Melbourne, Vic. 3205 Phone: 62 0031 ADELAIDE: 234 
Currie Street, Adelaide, S.A. 5000 Phone: 212 2555 BRISBANE: 14 Proe Street, Fortitude Valley, Brisbane, Qld. 4006 
Phone: 52 7333 CANBERRA: 25 Molonglo Mall, Fyshwick, Canberra, A.C.T. Phone: 95 2144/WESTERN AUSTRALIA: 
ATKINS CARLYLE LTD. 44 Belmont Avenue, Belmont, Western Australia 6104 Phone: 65 0511 / SANSUI ELECTRIC CO., 
LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo 168, Japan



Quadraphonic: Dead or alive?
Enthusiasts and the trade generally can be excused for feeling 
exasperated about quadraphonic sound. It's easy to write it off as 
dead, but then one has to explain some rather persistent signs of 
life. Looking at the corpse, some commentators are tipping that 
it's likely to be revitalised—this time without the conflict that laid 
it low the first time around!

by NEVILLE WILLIAMS

The quadraphonic story has been told 
too many times to need lengthy repeti­
tion at this point.

Sufficient to say that, a few years back, 
the hifi industry saw it as a technological 
revolution that could displace conven­
tional stereo and create a bonanza for 
manufacturers of hifi hardware and soft­
ware alike. So, around the world, they 
worked behind closed doors, played the 
patents game, refused to communicate 
and cooperate—and came up with two 
highly divergent methods, each with its 
own set of variants.

The hifi public, which was supposed to 
be intrigued and entranced by this new 
technological wonder—four signals in the 
one record groove—were harangued and 
confused by claims and counter-claims, 
with different interests upholding their 
own method and putting down all the 
others. As an industry exercise, it could 
not have been more effectively mis­
handled.

The hifi public was interested, to be 
sure, but the uncertainty created by the 
argument provided them with a ready­
made excuse for not facing up to the 
practical challenge of quadraphonic 
sound: where to put the four loud­
speakers in the average listening room.

As for the dealers, rather than see cus­
tomers perched on the horns of a 
dilemma, it became a lot easier to point 
up the uncertainties of quadraphonic and 
to sell them back on to high quality 
stereo. And that's about where we stand 
now; you can buy quadraphonic hard­
ware if you want it, and you may enjoy 
the resulting sound no end, but you'll do 
it despite—not because of—the average 
hifi salesman!

So runs "quadraphonic is dead" story 
and it would seem to have been reinfor­
ced for those who had occasion, re­

cently, to look at the new range of JVC 
equipment at the local hifi shows.

JVC—the Victor Company of Japan— 
was one of the heavyweights in the 
quadraphonic battle. In collaboration 
with RCA of America, it developed and 
pushed the CD-4 system which made it 
possible to record and recover four dis­
tinct signals from the groove of a 
basically compatible long playing disc 
record. They faced and solved a lot of 
technological problems but, because 
their system makes the greatest demands 
in terms of hardware and software alike, 
it has been in the least favourable posi­
tion to overcome inertia and resistance.

So while JVC have built and sold a lot 
W 1 111  .............——

FROM AUDIO TELEX COMMUNICATIONS PTY LTD

¿A

Rod Craig

Mr. Rod Craig (left) General Manager of Audio Telex 
Communications Pty Ltd says that his company can now 
offer a range of compact cassettes designed specifically 
for high speed duplication. Available in C30, C45, C60 and 
C90, the cassettes feature anti-jamming mechanics and 
screwed boxes; they are available boxed or unboxed, with 
or without labels. Audio Telex have also been appointed 
as Australian distributors for Bogen sound products, well 
known in the field of public address, intercom and 
background music in the USA and Canada. Audio Telex 
is at 54 Alfred St, Milsons Point 2061, or at 828 Clenferrie 
Rd, Hawthorne 3122.

of CD-4 equipment, they can no longer 
afford to have their hifi fortunes tied to 
it. They are spreading the message that, 
whatever your reactions to 4-channel, 
JVC is still 'The Right Choice" for hifi gear 
of any description.

In line with this, JVC's high fidelity 
catalog, handed out at the Consumer 
Electronics Show claims credit for the 
CD-4 quadraphonic system and other 
important technological developments 
but goes on to feature only 2-channel 
stereo components suited to the market 
as it now stands: high performance 
stereo receivers with power outputs ran­
ging up to 180 watts per channel, attrac­
tively designed integrated amplifiers, 
AM/FM stereo tuners, record playing 
systems, a whole range of cassetts decks 
and record players, loudspeaker sys­
tems, graphic equalisers, headphones 
and microphones.

It's a pretty impressive array, much of 
it new.

It comes through strongly that JVC's 
considerable resources have been re­
directed into the 2-channel field until 
such times that the quadraphonic situa­
tion has re-developed. (For information 
on the latest JVC products: Hagemeyer 
(Australasia) B.V., 59 Anzac Parade, Ken­
sington, NSW 2033.)

By sheer coincidence, about the time 
JVC distributors in Australia were 
emphasising 2-channel stereo, the agents 
for Shure passed over to us one of the 
last things we were expecting to see from 
them—a compatible stereo/quadra- 
phonic cartridge designed for the CD-4 
system.

Compatible cartridges are not new, of 
course, and quite a few of them have 
been released by other manufacturers. 
However, jealous of their reputation, 
climaxed in the V-15 Mark III stereo car­
tridge, Shure have for a long time shied
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According to TRUTONE RECORDS..".The Stanton 
calibrated 681 series is our total point of 
reference in our Disc Mastering Operation**

"Carl Rowatti, Chief Engineer, adjusting the Program limiters prior to cutting a master lacquer".

Trutone can be described as a family enterprise ... but 
what a family! Father Lou Rowatti is the President; Son Carl 
is Vice President and Chief Engineer; and daughter-in-law 
Adrianne handles the business end of the operation. They 
have great pride in their family, in their family’s enterprise 
and in their products. That’s why they insist on using the 
best — always.

Trutone Records in Northvale, New Jersey always uses 
the Calibrated Stanton Triple-E for A-B comparisons be­
tween tape and disc. They also use the Triple-E to check 
the frequency response of the cutter head (they'll record a 
1,000 Hz tone and a 10 kHz tone twice a day to check the 
condition of the cutting stylus and the high end frequency 
response of the cutter head).

They make test cuts and play them back, using the 
Triple-E for reference, as high as 15 kHz all the way down 
to 30 Hz. Carl Rowatti says “We use the Stanton Calibrated 
681 series as our total point of reference in our disc master-

ing operation. Everything in the studio is judged — and we 
think perfectly judged for quality—with this great cartridge".

Professionals can’t afford to take chances with quality. 
That’s why they depend on Stanton in their operations.

Each Stanton 681 Triple-E is guaranteed to meet its 
specifications within exacting limits, and each one boasts 
the most meaningful warranty possible. An individually cal­
ibrated test result is packed with each unit.

Whether your usage involves record­
ing, broadcasting, disco or home enter­
tainment your choice should be the 
choice of the professionals... the Stanton 
681 TRIPLE-E.
Write today for further information to: 
LEROYA INDUSTRIES PTY. LTD.
156 Railway Pde., Leederville, 
Western Australia 6007. Tel. 81-2930 
FOUNTAIN MARKETING LIMITED 
P.O. Box 5029 • Auckland, New Zealand 
Phone 763-064

Lou Rowatti inspects a master lacquer, 
Adrianne checks the lathe.

Carl Rowatti adjusts the pitch computer 
on the mastering lathe.

Carl installs the Stanton Calibrated 
681 Triple-E on the playback table.

Lou Rowatti (The Prez) adjusting the high 
frequency limiter in his cutting room.
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away from the compromises which they 
feared they might have to accept in a 
compatible design.

At a seminar in Sydney a couple of 
years back, Ken Reichel, Shure's Chief 
Sales Engineer, claimed that the V-15 
Mark III was very close to the design 
optimum for a practical stereo pickup, 
with low stylus mass, high compliance, 
very good tracking capability, the right 
kind of frequency response over the 
audible range—all this combined with a 
low tracking weight.

He claimed that the performance of a 
cartridge in the audio band (eg, up to 
16kHz) would most likely be com­
promised by any attempt to stretch its 
passband to 50kHz. Almost certainly it 
would need to operate at a higher track­
ing weight and Shure was not prepared 
to sponsor a product that would involve 
trading off basic audio band characteris­
tics for a CD-4 facility. At some time in 
the future they might come up with an 
appropriate design but until then ...

Apparently that elusive day in the 
future has now arrived with Shure's 
announcement of the M24H compatible 
stereo/"quadriphonic" cartridge (their 
spelling). They claim that the M24H ranks 
with the finest stereo-only cartridge on 
the market, being "second only to 
Shure's V-15 Mark III ... in stereo per­
formance". The tracking weight penalty 
is very small: "an additional % gram of 
tracking force".

In its further role playing CD-4 press­
ings, the M24H is credited with the 
lowest effective stylus mass yet for a 
quadraphonic cartridge (0.39mg), result­
ing in the highest trackability (25cm/sec 
at 30kHz) and the lowest discrete carrier 
distortion at a tracking force or 1 to Hi 
grams.

A new hyperbolic stylus is used and a 
re-designed electro-mechanical struc­
ture that minimises high frequency loss 
and ensures a strong carrier output.

Rated audio band signal output is 3mV 
per channel at 1000Hz (5cm/sec), inter-, 
channel balance within 2dB, separation 
22dB at 1000Hz and load for discrete 4- 
channel applications: 100k in parallel 
with a capacitance of 100pF per channel, 
total. Performance curves for the car­
tridge are as shown herewith.

(Further details of the Shure M24H car­
tridge can be obtained from Audio 
Engineers Pty Ltd, 342 Kent St, Sydney, 
2000.)

As distinct from the CD-4 "discrete" 
approach, the alternative matrix quadra­
phonic system seeks to minimise tech­
nological problems by matrixing (or 
encoding) the four input signals directly 
at audio frequencies in such a way that 
(hopefully) they can be unscrambled (or 
decoded) when the recording is played 
back.

While the matrix method makes very 
little extra demand on disc and cartridge 
manufacturers, it does suffer from cross­
talk in that each channel ends up with a 
high or significant proportion of the sig­
nals that are supposed to belong to other

SHURE M24H FOR CD-4 QUADRAPHONIC

FREQUENCY IN KHz

Shown at the top is the maker's published curve for 
the M24H which was substantially verified by our own 
tests. Tracking, as indicated by the second curve, was 
also verified, being somewhat below the top-of-the- 
line Shure V-15 Mark III but comparable with other 
premium grade cartridges. The M24H cartridge itself 
is pictured on the left.

channels. Separation could be up to 20dB 
or as low as 3dB, depending on the cir­
cuitry and channels involved.

Since those early days, Motorola, CBS, 
Sansui and others have come up with a 
variety of "logic" and "wave matching" 
circuitry to improve the subjective direc­
tional effect. By continually sensing the 
dominant signal and boosting it relative 
to others, the 3dB minimum figure can 
be pushed up to around 15 or 20dB.

This sort of signal processing can lead 
to much more convincing demonstra­
tions on selected material, but it does not 
dispense with the basic arguments. Crit­
ics insist that, while the techniques make 
it possible to separate out a dominant 
signal or signal group, they can do noth­
ing to improve the real separation be­
tween, say, four dominant signals 
occurring simultaneously, one in each 
channel.

While this is probably true, public 
acceptance of such a system depends 
less on laboratory tests than on the sub­
jective appeal of typical recorded pro­
gram material to typical listeners. If the 
appeal is high and the technology is 
straightforward, the ingredients for suc­
cess are there, at least in the opinion of 
those who have a stake in the matrix sys­
tem in one form or another.

So, despite the temporary lull, industry 

leaders see a resurgence of quadra­
phonic sound reproduction within the 
next few years, possibly to a dominant 
position. Interests like Sony/CBS and 
Sansui have little doubt that it will centre 
on the matrix system because of its 
(externally) simpler technology and 
because of the fact that matrix encoded 
recordings can be (and are being) broad­
cast by FM/stereo stations without 
breaching the technical parameters of 
their licence.

Both have even more sophisticated 
decoding and matrix systems in their labs 
but both are reportedly watching closely 
work being done by Tate Ltd, a British 
audio company, and the National 
Semiconductor Corporation.

Just what is behind the Tate/NS 
endeavour is not clear at this point in 
time. Tate say that they have developed 
their approach mainly from the SQ, 
matrix but, rather than try to patch the 
limitations with bigger and better logic 
circuitry, they've "gone back and fixed 
the maths"—whatever that means.

Joseph Dash, director of new product 
marketing for CBS is quoted as saying: 
"From what we've seen and heard so far, 
the Tate system is far ahead of anything 
in the marketplace or in development. If 
it can be successfully produced in 
integrated circuit form, it will bring
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Rone/* 
Rolling 
Rudio.

A complete recording studio in a van? For Mick Jagger, it’s almost a neces­
sity. Mick and the Stones can be inspired to produce their next hit anytime; 
but when they’re on tour or vacationing, the best recording studios aren’t 
always around the corner. For these moments of midnight inspiration, the 
Stones rely on their Shure-equipped mobile studio for the unmatched record­
ing perfection they insist upon. Whether in a recording session or on stage, 
the Stones’ Shure SM53, SM58, SM5C, SM33, and SM54 microphones are 
their assurance of consistent quality and natural sound.

Three more new Microphones from the Shure range.

Model PE52 Vagabond Shure SM11 Dynamic Element PE5EQ. The first
Close-Talking Microphone Lavalier Microphone Equalizer Microphone.

AUDIO ENGINEERS P/L
342 Kent Street, 

SYDNEY 2000 N.S.W.

AUDIO ENGINEERS (Vic.) 
2A Hill Street, 

THORNBURY 3071 Vic.

AUDIO ENGINEERS (Qld) ATHOL M. HILL P/L
57 Castlemaine Street, 1000 Hay Street, 

MILTON 4064 Qld. PERTH 6000 W A.

AE110/FP
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HIFI NEWS—continued

quadraphonic sound back to life".
Functionally, three chips would be 

required to process the normal output 
from the basic SQ decoder and, at last 
report, NS had the new chips to the stage 
where prototypes should be available 
about now. If everything works out as 
Tate and NS hope, it will return tens of 
millions of dollars over the next four or 
five years.

That's not a bad expectation from 
something that's dead!

Design target figures by the way are: 
30dB separation in all directions; 0.05% 
total harmonic distortion; 70dB signal/ 
noise ratio; DC controls for volume, 
balance and dimension; low external 
component count; full 4-channel hifi per­
formance from 20Hz to 30kHz.

Just in case there should be any short­
age of 4-channel program material (there 
won't be) an American company Audio/ 
Pulse have developed a stereo digital 
delay system priced at well under $1000 
US intended specifically for the hifi 
market. It accepts the original stereo sig­
nals and produces random delay 
"echoes" to simulate those from an audi­
torium. By feeding these to a separate 
amplifier and to rear loudspeakers, in the 
manner of a quadraphonic system, a 
synthetic ambience can be obtained.

The Audio/Pulse unit presumably 
operates on the same principles as the 
"bucket brigade" device featured in our 
December 1975 issue. The incoming sig­
nals are translated into digital form and 
fed into a shift register which shuffles 
them along at a supersonic "clock rate", 
delaying them in the process. By sam­
pling the signals at various points along 
the register, turning them back into 
analog form and recombining them, the 
end result is a synthetic multiple echo 
signal, rather like that obtained from 
earlier and less practical electro-acoustic 
or electro-mechanical devices.

Audio/Pulse claim that their new unit 
has a bandwidth of 8kHz and is free of 
the overtones and colourations of many 
such units as, for example, spring reverb, 
units. As such, it should appeal to hifi 
enthusiasts who want to enhance their 
mono and stereo recordings without 
having to accept the (allegedly) over­
done effects in typical quadraphonic 
pressings.

So much for the hardware, which is 
where quadraphonic started a few years 
back, leaving software—the records—to 
catch up. If quadraphonic gets a new 
push, it may well be from the other direc­
tion, with software nurturing a consumer 
demand for new equipment.

When quadraphonic first made its

Auriema (A'Asia) Pty Ltd 
have recently intro­
duced five new high 
definition loudspeaker 
systems featuring in­
creased sensitivity and 
crossover controls 
allowing them to be set 
flat or to suit individual 
listening rooms. Pic­
tured at right is the HD 
88 floor standing model 
with a power rating of 
200W program and 
priced at $550 each. 
Four "bookshelf" 
models HD 77, HD 66, 
HD 55, and HD 44, the 
lastnamed rated at 60W 
program and selling for 
$258 per pair. (Details 
from Auriema (A'Asia) 
Pty Ltd, PO Box 604, 
Brookvale, NSW 2100.) 

appearance, record companies made 
quite a fuss about their 4-channel 
releases. The jackets were prominently 
branded and, as often as not, they were 
grouped in a special display in retail 
shops. They attracted attention, to be 
sure, but they also underscored any 
failure by the retailer to stock the stereo 
equivalent of a quadraphonic release, 
and vice versa. Talk about the records 
being compatible didn't help much 
either; if a customer wanted a particular 
pressing, he wanted that pressing, and 
that was all there was to it.

It was a replay of an earlier era when 
shops found themselves with a dual 
inventory of mono and stereo pressings.

A few months back, Britain's record 
giant EMI decided they'd had enough of 
the double inventory business. As an SQ 
licensee, they were not willing to drop 
quadraphonic so they opted for the other 
course: whenever an SQ pressing was 
available, it would become the standard 
one for release. If the marketing situation 
seemed to justify it, the record would be 
released as compatible stereo/ 
quadraphonic, with the jacket suitably 
endorsed.

Alternatively, the same pressing might 
simply be marketed as stereo.

While the policy is relatively new in the 
formal sense, it would appear that mat-, 
rixed pressings have been crossing the 
channel into Europe for some time under 
"Stereo" labels and, even in Australia, the 
occasional "Stereo" pressing has 
decoded so well as to suggest that it was 
no technical accident.. Now of course, 
officially designated stereo/quad com­
patible discs are stocked and sold here 
as a matter of course.

In America, things have moved more 
slowly but, in the latest edition of 
"Audio", E. T. Canby reports. that

Capitol/Angel, the American arm of EMI, 
has also gone over to single inventory 
compatible. From now on, buyers of 
American Columbia pressings will find 
themselves with an SQ encoded disc in 
a great many cases.

Canby tips that the move by Capitol/ 
Angel will, at the one time, confirm and 
establish the trend; Once again, the disc 
record will have re-shaped its destiny on 
the basis of compatibility, but now as 
mono-stereo-quad: one disc which can 
be played in three modes.

In the course of time, record collectors 
are going to find themselves with an 
increasing number of quadraphonic 
discs and perhaps with an inclination, 
next time around, to up-date to 4- 
channel equipment. The urge will be 
reinforced, for many, by the knowledge 
that an increasing number of FM broad­
casts are also quad encoded. There may 
be some hang-up about SQ, QS, RM, &c, 
but, in the listening room, it all manages 
to emerge, at least, as "surround" 
sound.

Overall, the position looks promising 
for the matrix system in one form or 
various forms, simply because a progres­
sive move to matrix is relatively painless 
at the software level. The future for CD-4 
is another matter.

It could be rejected in the marketplace 
as "too hard", leaving JVC and RCA to 
lament.

Alternatively, a future 4-channel 
revolution could proceed beyond matrix 
to the disc system that offers intrinsic 
separation between channels.

The same could apply to 4-channel 
cassettes or their newer jumbo counter­
parts: they may be too specialised in the 
marketplace, or they may be taken up as 
the obvious way of getting full channel 
separation without the sum-and- 
difference convolutions of CD-4. ®

ELECTRONICS Australia, October, 1976 13



SPECIAL QUALITY
PRE-RECORDED CASSETTES by W. N. WILLIAMS

Parker Recordings, in association with M7 Records Pty Ltd, have plan­
ned a pilot marketing exercise to assess the potential demand for high 
quality pre-recorded cassettes. Under the name "Spectra-Frequency” 
the initial release involves three local popular organ recordings and two 
popular instrumental double albums.

The new recordings are being made at 
normal traverse speed on high grade 
tape and, while costing more, should 
provide a standard of reproduction well 
ahead of what is normally available on 
pre-recorded cassettes.

Behind the Parker/M7 venture lies the 
whole question of the quality of present­
day cassette recordings. Are they good, 
bad or indifferent? How do they com­
pare with the quality of disc pressings?

At the outset, it is essential to make 
one very clear distinction—that between 
a premium quality recording that an 
enthusiast may produce in his own 
home, and what ne might buy over the 
counter in pre-recorded form.

As we have said on other occasions, 
the quality which is obtainable in the 
home with a good cassette and a good 
deck is such that a carefully made tape 
is virtually indistinguishable from tne 
source recording, in A-B listening tests.

The burning question surrounds pre­
recorded cassettes, which many 
enthusiasts must face up to as an alterna­
tive to discs. What is their role and how 
do they compare, on the whole, in terms 
of quality?

Certain things are obvious, of course. 
Cassettes are more versatile in that they 
can be played in the home, in the family 

'car or in a battery powered portable. 
They don't need to be stored and hand­
led as carefully as discs and it is even pos­
sible to erase them and record a new 
program on the same tape.

Against this, they have their own 
mechanical problems, they carry a 
minimum of jacket information and they 
offer a more restricted catalog choice. 
They cost more than discs and, overall, 
would appear to be not as good in terms 
of playback quality.

In fact, there is a close relationship be­
tween cost and quality. With discs, once 
the presses have been set up, the unit 
cost is quite modest, allowing LP albums 
to be offered on occasions for under 
$2.00. Cassettes, however, have to be 
recorded, assembled and checked 
individually, using components that are 
more costly in total than a vinyl biscuit. 
The constant battle, therefore, is to get 
the price down to a figure that does not 
look too daunting alongside that of the 
equivalent disc.

In order to speed up the.transfer from 
master tape to cassette tape, it is usual 

to run both at several times their normal 
traverse speed, transferring all four.tracks 
in a single pass. This makes heavy 
demands on the mechanics, the heads 
and the electronics and, in particular, 
increases the audio frequencies by the 
same ratio. Assuming that the transfer 
takes place at from 8 to 16 times normal 
speed, the higher audio frequencies are 
stepped up to somewhere between 
100kHz and 240kHz.

While such frequencies are not excep­
tional in terms of video technology, the 
price level at which the end product has 
to be sold is—and this includes the tape, 
which has to receive an RF signal, deliver 
an AF signal and cost not a cent more 
than it strictly has to. The manufacturers' 
first objective must be to satisfy the mass 
market; whether they can also meet the 
demands of hifi enthusiasts is another 
matter.

Such a statement may be highly con­
troversial but it has a practical basis.

Disc production is a highly developed 
technology which is intrinsically capable 
of yielding wide frequency response, low 

With a modern cassette deck, a hifi enthusiast can make recordings virtually indistin­
guishable from the source, as judged by ear. The problem is to obtain pre-recorded 
cassettes of equal quality. The deck pictured is Akai's new front loading model 
CXC-74OD. Three heads make possible true off-tape monitoring, while a closed 
loop, double capstan drive system minimises wow and flutter. Separate Dolby circuits 
are provided for recording and playback and there is internal provision for accurate 
setting up. The meters can operate either as VU meters or for peak indication, while 
peak warning lights flash at the 7VU level.

distortion and a very low noise level. 
Whether a manufacturer achieves these 
results is not a matter of basic technology 
but of fairly routine quality control.

With cassette duplication, on the other 
hand, there is a sharp conflict, at present, 
between performance and price. A high 
quality cassette, recorded at normal 
speed on good equipment, can hold its 
own with any record. But, as the process 
is speeded up and cheaper tape is substi­
tuted to reduce price, quality falls along 
with it.

There are exceptions, of course: better 
than average cassettes and poorer than 
average discs. What is more, playback 
equipment and the enthusiast's own ears 
can influence opinion.

Typically, a prominence in the car­
tridge or speaker system around 6-8kHz 
can greatly exaggerate surface noise 
from a disc, and this is behind a great 
many of the comments one hears that 
"discs are noisy".

Tape doesn't suffer this problem but 
it can suffer from hiss and a loss of top 
audio response.

Thus a middle-aged listener may 
genuinely conclude that cassettes are 
quieter than discs and just as good in 
terms of response; just as genuinely, a 
younger listener may reject cassettes as 
"hissy" and lacking in sparkle.

My own reactions along these lines 
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have been sharpened recently by a series 
of listening tests involving direct A-B 
comparisons between commercial discs, 
commercial pre-recorded cassettes with 
and without Dolby processing, and high 
quality cassette dubbings made directly 
from sub-master open reel tapes. The 
inescapable conclusion was that, while 
high-speed pre-recorded cassettes may 
sound okay in isolation, and meet the 
needs of the bulk market, they fall consis­
tently short of the equivalent disc played 
with a high quality cartridge.

From the viewpoint of the quality en­
thusiast, a problem therefore remains to 
be solved.

Curiously, the poorest cassette in the 
whole batch was one which had been 
Dolbyised, apparently with dire results to 
the top end. It reminded us of remarks 
we had seen in overseas journals indica­
ting that Dolby-boosted highs can easily 
be attenuated again, "crushed" by a tape 
that lacks "headroom". When the 
recording is played back Dolby fashion, 
what is left of the highs tends to be 
attenuated further, leading to very dull 
sound indeed.

The lesson is simple enough: If Dolby 
is to be used and specified, it has to be 
used properly!

About 12 months ago, Convoy, in 
association with Goldring released their 
Contata series of special quality cas­
settes, employing Dolby-B but also 
recorded on TDK tape. Broadly, ihe Con­
tata cassettes have received good 
reviews, but in isolation, and without the 
opportunity for comparison with their 
disc counterparts. When making the cas­
settes available to us for review, Malcolm 
Goldfinch, Managing Director of Con­
voy, indicated strongly that their release 
represented a conscious effort to offer 
customers an above average product 
from the viewpoint of playback quality, 
directed initially to the popular and 
drive-time market.

The new "Spectro-Frequency" cas­
settes are something else again, largely 
reflecting the personal interest of Parker 
Oakes of Parker Recordings and Ron 
Hurst of M7 Records. They go the whole 
way, in terms of quality, by being 
recorded directly on top quality cassettes 
at normal playing speed. Since they are 
copied from a high quality 15ips sub­
master, they should readily stand com­
parison to a top quality disc pressing of 
the same material.

When the project was first envisaged, 
Parker Oakes spent many hours per­
sonally evaluating blank cassettes and, 
while there were many candidates and 
many excellent cassettes available, his 
choice finally fell on TDK Super Avilyn— 
the most expensive of the group in terms 
of his own buying price.

Since he would be working from mas­
ters which had been mixed and moni­
tored for the needs of recording, and 
since "headroom" would not be likely to 
be a problem, it was further decided that 
all Spectro-Frequency cassettes would

HOW TO CLEAN CASSETTE HEADS
Just as the stylus of a disc record player 

has to be kept free of lint or other 
build-up, so it is necessary to keep clean 
the heads of tape recorder/players. It is 
particularly important with compact cas­
sette equipment because of the very nar­
row tracks and the fact that the heads are 
tucked away out of sight—and out of 
mind!

While manufacturers seek to ensure a 
good bond between the coating and 
tape base, some rub-off of coating and 
lubricant does inevitably occur —a 
minimal amount in the case of the best 
tapes, considerably more with tapes of 
more dubious origin. Where a build-up 
does occur, evident as a brownish coat­
ing on the exposed surface of the head, 
it tends to lift the magnetised coating 
away from the magnetic gap, reducing 
output and high frequency response 
during playback and impairing recording 
as well.

The amount of build-up tends to vary 
with the particular deck and the type of 
tape commonly used with it, but the fact 
remains that all tape deck owners should 
be alert to the possibility of head fouling 
and must expect to encounter it from 
time to time.

The question which follows, of course, 
is how to keep the heads clean and this 
leads naturally to the observation as to 
how NOT to do it. Heads must NEVER 
be scraped with a tool nor rubbed with 
emery cloth or any other workshop or 
household abrasive. Such treatment may 
roughen the residue without totally 
removing it, or it may score the head, or 
it may cause microscopic chipping. A 
further danger is that any force applied 
to the head may upset its quite critical 
alignment.

Much the preferred method is to dis­
solve and remove the coating with the 
aid of a "cotton bud" or equivalent (a 
small ball of cotton wool on a match­
stick) moistened with methylated spirit. 
If you want to be ultra-fussy, use the pure 
form obtainable from a chemist. A cou­
ple of rubs every now and again will keep 
the head surfaces completely clean.

Use only methylated spirit or a clean­
ing expressly provided with a deck for 
head cleaning. Deck manufacturers are 
nervous about using other general pur­
pose "electrical" fluids on tape heads, 
because of the possibility of some of the 

be recorded Dolby-B. For optimum 
results therefore, the playback deck 
should be set for "Dolby On" and 
"Cr0-2"—the latter being explained by 
the fact that TDK-SA is normally 
recorded with the same settings as for 
chromium dioxide tape.

Where the deck does not have either 
or both of these provisions, the "CrO" 
requirement can be ignored and the 
"Dolby" characteristic approximated by 
a small amount of treble cut in the

reacting on materials involved in the 
head construction.

If the heads are inaccessable, or you 
are nervous about fiddling with them 
anyway, a simple alternative is to 
purchase and use a head cleaning cas­
sette such as the one pictured, put out 
by TDK. It contains a short length of a 
specially fabricated tape, carrying just 
enough cleaning formulation to remove 
the coating from heads, without damag­
ing them. In fact, the literature claims that 
periodic use of the Head Cleaner cas­
sette type HC-1 will control build-up on 
other components such as guides, cap­
stans and rollers.

The head cleaner is loaded with the 
specified side up and operated in exactly 
the same way as an ordinary cassette. 
TDK suggest that it be placed in position 
and the deck switched into play mode. 
When the tape stops, rewind and repeat 
the procedure.

As a guide, they suggest that it be used 
after about 10 playings of ordinary cas­
settes, limiting use of the cleaner to about 
24 occasions. On this basis, one TDK 
head cleaner would typically cope with 
about 200 hours of deck use.

But, even if you decide to rely in some 
degree on the cotton bud and metho 
treatment, a head cleaner cassette would 
obviously be a handy gadget to have 
around as a quick and easy method of 
making sure.

Distributors for TDK in Australia are 
Convoy International Pty Ltd, 4 Dowling 
St, Woolloomooloo, NSW 2011.

amplifier setting.
The Spectro-Frequency cassettes are 
individually copied at normal speed on 
Nakamichi decks, fed with signal from a 
Revox A77 playing the working master at 
its correct speed of 15ips.

Four albums were selected for the ini­
tial Sprectro-Frequency release—two 
double albums from the M7 label and 
two "Parker" single albums.

The double albums are "Apollo 100" 
and "Rogers, Hammerstein & Hart", the
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_ IEI u. has a turntable ta tara vou on..

BOIOOO

The

harman ausrralia pry Ifd
271 Horbord Rood, Brookvale, Tel 93929 22 
PO Box 6, Brookvale NSW 2100

for the audiophile 
00 7000

• DC Hall motor-—Servo 
controlled.

• Built-in strobe light.
• Fine speed adjustment.
• Auto or manual operation.
• Wow and flutter less 

than .04% (WRMS).
• Signal to noise ratio 65DB (DINB).
• Tracking weight 0.25 to 3GM.
• J-shaped tone arm with 

hydraulic cueing.
• Magnificent, fully imported 

base and cover.
The BD7000 is supplied 
without cartridge.

the ideal system starter 
BOIOOO complete with 
EJVPIFE 2000E cartridge

• Wow and flutter less 
than 0.12%.

• Rumble better than 40DB.
• Complete in fully imported 

base and cover.
Frequency response 10HZ to 30KHZ tracking 1 to 3GM.

BD7DOO

turntable range 
____ includes the semi­

automatic BA300 and fully automatic 
BA600. One of the four models is right 
for you. All have the famous 
C.E.C. 5-YEAR WARRANTY.
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latter recorded in the Sydney Opera 
House with Tommy Tycho and his Good 
Music Orchestra. Double albums like 
these lend themselves to the Spectro- 
Frequency concept because they will fit 
on to the one C90 blank cassette, thereby 
simplifying production and minimising 
cost. It is anticipated that each double 
album cassette will retail for about 
$11.98.

The two "single album" cassettes are 
both of music from the Parker label: 
"Beyond The Blue Horizon" with 
Reubert Hayes playing the Conn Theatre 
organ, and "Ray Thornleigh Entertains, 
Vol 1", another organ record but this 
time a Lowrey. These tapes will be priced 
at $7.98 each, as compared with $5.98 for 
the ordinary high speed cassette and 
$4.98 for the disc.

Because of their specialised nature and 
limited release, the Spectro-Frequency 
cassettes may not be available ex-stock 
from all suppliers but they can be 
ordered by record dealers and depart­
ments from M7 Records Pty Ltd, at 28 
Cross St, Brookvale, NSW.

Another M7 release, Reubert Hayes' 
very successful "Favourites of the Forces 
Sing-Song", recorded in the first instance 
by Parker, is also being made available 
in the new format cassette. However, it 
will be available only by mail order direct 
from Parker Recordings at P.O. Box 134, 
Toongabbie, NSW 2146. The price is 
$7.98 plus 50c pack and post (for each 
cassette) within Australia.

At the time of writing, we have had the 
opportunity of comparing four of the five 
special cassettes with their disc counter­
parts. Each pair was played back on high 
(but typical) quality disc and tape decks, 
started simultaneously, fed into the one 
amplifier and directly compared by 
switching from one to the other.

With "Rogers, Hammerstein and 
Hart", there was virtually nothing to 
choose between cassette and disc.

With "Favourites of the Forces Sing- 
Song", and "Ray Thornleigh Entertains", 
opinion marginally favoured the cas­
sette.

With "Beyond The Blue Horizon", the 
cassette was well ahead of the original 
disc PRS-008. However, the disc has 
more recently been recut by Ross Sheard 
of Sheard & Co Pty Ltd, and simul­
taneously re-balanced using UREI third- 
octave graphic equalisers; it now carries 
the number PKS-008. We marginally 
preferred this new disc to the cassette 
because, while the latter was slightly 
brighter at the top end, the disc had bet­
ter weight and "roundness" in the 
middles.

However, in passing such opinions, we 
are splitting straws. The interesting point 
is that M7 and Parker have decided to 
test the market with pre-recorded cas­
settes that lose nothing by comparison 
with good discs played on good, flat 
pickups.

Whether quality enthusiasts will 
respond is something that the respective 
backers will have to discover the hard 
way! ®

STYLI, CARTRIDGE REPAIRS
A new venture by Messrs Bay Road Electronics, of Cheltenham, Vic­
toria, spells good news for users of magnetic pickup cartridges. The 
company has set up facilities for the repair and adjustment of cartridges 
and, as well, specialises in fitting new parabolic diamond styli.

Fortunately, cartridge service and the 
replacement of worn styli is not a univer­
sal problem. In many cases, back-up ser­
vice is available from the distributors but, 
there are brands and models where 
adequate service facilities do not exist or 
where they are uncertain or expensive.

While it might be too much to hope 
that a repair facility could cope with any 
model of cartridge, we gathered from Mr 
Peter Wright that Bay Road Electronics

A microphotograph of an elliptical stylus: 
magnified 1850 times, and taken by the 
Electron Microscope Unit of the Royal 
Melbourne Institute of Technology.

are building up stocks of spare parts and, 
in special cases, they can fabricate such 
items as stylus cantilevers, etc. Their 
expertise also extends to moving coil 
cartridges.

This is only half the story, however. As 
a vital part of their involvement in cart­
ridge servicing, Bay Road Electronics are 
specialising in fitting new parabolic 
diamond styli in the place of original, 
worn styli or more conventional shape. 
They claim that they are "grain orien­
tated" and polished to a precision well 
beyond that of normal production styli. 
As a result, record wear is minimised, as 
well as stylus wear.

If a cartridge is in good condition 
otherwise, with only the original stylus 
worn, the policy of the company is to 
remove the original diamond and 
replace it with a new parabolic type, 
leaving the cantilever and suspension 
otherwise untouched.

As for the parabolic shape, it has been 
brought into prominence by concen­
trated work on the CD-4 quadraphonic 
system which makes it desirable to dis-

A microphotograph of a parabolic stylus 
also magnified 1850 times. Note the two 
shoulders, forming an angle of 90 
degrees, which sit snugly against the 
walls of the groove,

tribute the playing weight vertically up 
the groove sides, while retaining the 
ability to track frequencies to well over 
40kHz. As a result of this work, it has 
become possible to produce specially 
shaped styli to within very close 
tolerances and at a price which has 
allowed Bay Electronics to extend the 
practice into standard non-CD4 stereo 
cartridges.

As an indication of their service, Bay 
Road Electronics submitted to us several 
examples of well known cartridges fitted 
with the normal manufacturer's styli and 
their own special parabolic styli. We 
were invited to make comparisons be­
tween them.

Here we were at a disadvantage. While 
it sounds easy to say: let's check a few 
cartridges for waveform and trackability 
at a variety of typical playing weights, the 
job of actually fitting up each cartridge 
and performing the tests can become 
quite time consuming—too much so, in 
fact, to make possible a statistically 
adequate sample. We remained in some 
doubt therefore, as to what extent we 
were looking at cartridge differences 
rather than styli differences.

The one thing we can say with cer­
tainty, however, is that the refitted cart­
ridges behaved as we would have 
expected them to do and this would be 
the vital consideration for any hifi 
enthusiast faced with a traumatic stylus 
problem.

(For further information: Bay Road 
Electronics, 36 Luxmoore St, Chel­
tenham, Vic 3192. Tel. Melb. 93-1201).
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Does your system hunger for one?
Hi fi systems also need the right kind of nourishment. One of the most 

effective ways of providing it is featured above: the AKAI AA-1020 AM/FM 
Tuner Amplifier.

It puts out 20 effortless watts RMS per channel (both channels driven, 
from 20 to 20,000 hz, no more than 0.4% THD into 8 ohms load). It comes 
with the kind of facilities that produce the best kind of sound. And at $340t, 
the price isn’t likely to turn you off.

But maybe your system hungers for a lot more power, in which case 

you should see our more powerful models.
Of course, like all AKAI hi fi equipment distributed by AKAI 

Australia, it comes with our Complete Protection Plan*. Which simply 
means 12 months full parts and labour warranty on all Tape Equipment 
2 years full parts and labour warranty on all Amplifiers, Turntables and 
Speakers and a lifetime warranty on all GX Tape Heads.

So, if your amplifier isn’t all it should be, see your AKAI dealer. 
He’ll put your mind at ease.

I he AKAI Hi-Fi Professionals are: NEW SOUTH WALES — SYDNEY CITY AND METROPOLITAN. Sydney: Douglas Hi-Fi. 338 George Street; Duty Free Travellers Supplies, 400 Kent Street; 
European Electronics. 187 Clarence Street; Instrol Hi Fi.Cnr. Pitt & King Streets; Magnetic Sound Industries. 32 York Street; Jack Stein Audio. 275 Clarence Street. Bankstown: Seisound Hi Fi,Cnr. 
North Terrace & Apian VCav Burwood: Electronic Enterprises. 11 Burwood Road, Edge Electrix, 31 Burwood Road Concord: Sonarta Music Services, 24 Cabarita Road. Cremorne: Photo Art & Sound. 
287 Military Road. Crows Nest: Allied Hi Fi. 330 Pacific Highway. Hurstville: Hi Fi House. 127 Forest Road. Liverpool: Miranda Stereo & Hi Fi Centre. 166 Macquarie Street. Miranda Fair: Miranda Hi 
Fi & Stereo Centre. Shop 67, Top Level. Mona Vale: Warringah Hi Fi. Shop 5, Mona Vale Court Parramatta: Gramophone Shop, Shop 151. Westfield Shoppingtown; Seisound Hi Fi. 27 Darcey Street 
Roselands: Roselands Hi Fi.Gallery Level. South Hurstville: Seisound Hi Fi. 803 King George's Road. Summer Hill: Fidela Sound Centre. 93B Liverpool Street Sutherland: Sutherland Hi Fi. 5 Boyle 
Street. Waitara: Hornsby Hi Fi. 71 Pacific Highway Westleigh: Sound Incorporated. 16 Westleigh Shopping Centre. NEW SOUTH WALES COUNTRY. Albury: Haberecht’s Radio & TV, 610 Dean 
Street Bega: Easdowns. 187-191 Carp Street Bowrai: Fred Hayes. 293 Bong Bong Street Broken Hill: Pee Jay Sound Centre. 364 Argent Street. Gosford: Gosford Hi Fi. 163 Mann Street; Miranda Stereo

Hi Fi Centre, Cnr. Donnison & Baker Streets. Moss Vale: Bourne’s Merchandising. 1 White Street. Newcastle: Ron Chanman Hi Fi. 880 Hunter Street; Eastern Hi Fi, 519 Hunter Street Nowra: Nowra 
Hi Fi. Shoalhaven Arcade. Taree: Taree Photographies. Graphic House. 105 Victoria Street Wagga Wagga: Haberecht’s Radio & TV. 128 Bavlis Street. Wollongong: Hi Fi House. 268 Keira Street; 
Sei sound Hi Fi. 2-6 Crown Lane A.C.T. Civic: Allied Hi Fi. 122 Bunda Street. Fyshwick: Allied Hi Fi. SParagon Mall. Gladstone Street. QUEENSLAND. Brisbane: Chandler's. 120 Edward Street; 
Chandler's. 399 Montague Road. West End; Stereo Supplies. 95 Turbot Street; Tel Air Electronics, 187 George Street. Nambour: Custom Sound, Currie Street. Mt. Isa: The Sound Centre. West Street.
Rockhampton: Chandler's. 144 Alma Street. Southport: Stokes Electronics, Scarborough Street. SOUTH AUSTRALIA. Adelaide: Ernsmiths. 48-50 King 
William Street; Flinders Trading Co.. 55 Flinders Street; JB Electronics . 115 Gouger Street. Blackwood: Blackwood Sound Centre. 4 Coromandel Parade. 
Glenside: Steiner Electronics. Conygharh Street Moana: Bob Carmen. 185 Commercial Road. VICTORIA. Melbourne: Douglas Hi Fi. 191 Bourke Street; 
Warrnambool: A. G. Smith, 159 Liebig Street. WESTERN AUSTRALIA. Perth: The Audio Centre. 883
Wellington Street. Calista: Hub Hi Fi. Kwinana Hub, Gilmore Avenue. East Victoria Park: Japan Hi Fi, 889 Albany Highway Nedlands: Audio Distributors. 
Broadway Shopping Centre. Brtiädwav. Midland: Midland Audio. I6B Great Northern Highway. Mosman Park: Audio Distributors. 14 Glyde Street. W.A. 
COUNTRY. Bunbury: Aabel Music. 130 Victoria Street. Kalgoorlie: Hambley’s Hi Fi, Shop 13, Central Arcade. Hannan Street TASMANIA. Burme: James 
Loughran & Sons. 29-31 Wilmot Street. Hobart: Quantum Electronics. 181 Collins Street. Launceston: Wills & Co.. 7 Quadrant. NORTHERN TERRITORY. 
Darwin: Pfitzners Music House. Smith Street.

AKAI
The name you don’t have to 

justify to your friends.
'The Complete Protection Plan does not cover equipment purchased outside Australia. tReconunendcd retail 
70613R

rice only.
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HIFI REVIEWS

Realistic STA-90 stereo receiver
The "Realistic" brand is available only from Tandy stores. Here we 
review the Realistic ST-90 AM / FM stereo receiver, which has a conser­
vative power rating of 44 watts RMS per channel. It has comprehensive 
control facilities and conforms to Australian electrical safety stan­
dards.

Some high fidelity enthusiasts may 
have the impression, mistaken though it 
is, that "Realistic" is an economy line with 
all the compromises in quality which 
often seem to accompany an economy 
price. This review will clearly demon­
strate that the Realistic STA-90 is a high 
performer which more than favourably 
compares with its many Japanese com­
petitors.

In fact the Realistic STA-90 is manufac­
tured in Japan to the American design, 
using the same high quality components 
as used in most well-known Japanese 
receivers.

Styling of the STA-90 follows conven­
tional lines with an extruded aluminium 
control panel with "scratch-grain" finish, 
matching knobs and "blackout" dial. 
Overall dimensions are 485 x 147 x 360 
(W x H x D) including knobs, rubber feet 
and rear terminals. The swing-down AM 
rod antenna requires an extra 50mm of 
clearance at the rear. Mass is approxi­
mately 12kg.

Control facilities on the front panel are 
again fairly conventional, with the excep­
tion of some minor features which set the 
receiver apart from its competitors. Two 
sets of loudspeakers can be controlled 
by the Loudspeaker selector which pro­
vides functions: Off, A, B, A + B and Q 
VOX. The last setting is an abbreviation 
for Quatravox which is Realistic's term 
for the "synthetic quad" mode obtained 

by connecting the rear loudspeakers in 
series across the stereo output sockets.

When either the AM or FM tuner is in 
use the dial lights up together with the 
tun ng meters. An unusual stereo beacon 
is employed. Instead of having a stereo 
beacon light on the dial, the dial pointer 
changes colour from white to red when 
a stereo FM station is being received.

Two meters are provided to facilitate 
tuning. They have no calibrations but 
they still perform useful signal indica­
tion.

Two jack sockets are provided for a 
pair of stereo headphones and "Dub 
Out". The latter refers to a signal output 
for convenient connection to a tape 
recorder. This would normally be con­
nected to the "Line Input" sockets of a 
tape recorder in the same way as would 
the two pairs of "Tape Rec" outputs on 
the rear of the receiver.

Five positions are provided on the 
Input Selector: Auxiliary, Phono, AM, FM 
and FM Mute. The last-named gives 
muting of interstation noise when tuning. 
An interesting feature of the Selector is 
that its rotary knob controls a large multi­
contact slide switch.

An interesting feature of the rear panel 
is the clamp for the mains cord which 
provides capacitive coupling into one of 
the 300 ohm FM antenna terminals. This 
rudimentary antenna can be satisfactory 

in strong signal areas, but those not so 
well served will have to make their own 
folded dipole with 300 ohm ribbon or 
resort to a more elaborate roof-mount­
ing antenna.

Two 2-pin AC outlets are provided on 
the rear panel and Tandy have taped 
them over with warning labels noting that 
they are 240VAC not 120VAC.

Removing the timber wrap-over cover 
of the STA-90 reveals the large chassis. 
The PC board at the rear accommodates 
the AM and FM tuners while the much 
larger PC board at the front accom­
modates the preamplifiers and power 
amplifiers. A large black-anodised 
aluminium extrusion provides generous 
heatsinking for the four power transis­
tors.

Circuitry of the STA-90 is fairly conven­
tional, with discrete transistors used 
throughout the preamplifiers and power 
amplifiers while a mixture of integrated 
circuits and transistors is used in the 
tuners.

The power amplifiers have balanced 
positive and negative supply rails and 
direct coupling to the output by dint of 
the differential input stages. The output 
stages operate in quasi-complementary 
mode. Two small-signal transistors moni­
tor the current in the output stages and 
remove the input signal from the driver 
stages if the output is short-circuited or 
otherwise overloaded.

Complementing this short-term 
overload protection system is a thermal 
cutout which interrupts the AC mains if 
the main heatsink temperature becomes 
excessive. As well, there is a fuse in the 
primary circuit of the power transfor­
mer.
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REALISTIC STA-90 RECEIVER

We would also like to see fuses 
installed in the positive and negative sup­
ply lines to the power amplifiers. These 
would blow in the case of internal 
damage to the amplifier, and thus help 
prevent possible damage to the 
loudspeakers. Alternatively or in addi­
tion, a separate loudspeaker protection 
circuit could be installed. This general 
comment applies to any receiver or 
amplifier with direct-coupled outputs. 
Replacement loudspeakers can be very 
expensive!

Performance specifications of the 
STA-50 as shown in the owner's manual 
is brief and apparently conservative. 
Power output is quoted at 44 watts RMS 
per channel into 8 ohm loads over the 
range 20Hz to 20kHz, and at less than 
0.5% harmonic distortion. This spec was

Phono sensitivity is 3mV for 40 watts 
while overload capability at 1 kHz is more 
than adequate at 150mV. RIAA equalisa­
tion is within 1dB over the range 100Hz 
to 15kHz with a slight boost at 50Hz and 
rolloff below 30Hz. Frequency response 
of the preamplifiers and power amplifier 
is 1dB down at 20Hz and 20kHz. Square 
wave response was good, and stability 
with capacitances shunting the load was 
satisfactory. There was a slight anomaly 
in the response when the load was 
shunted with a 2uF capacitor. This 
produced a boost of 7dB at 30kHz.

We can sum up the FM tuner per­
formance as excellent and likely to be 
bettered by few receivers, regardless of 
price. This applies particularly to the 
Quieting curves. Total harmonic distor­
tion for mono reception was 0.2% at 

100Hz, 0.1% at 1kHz and 0.5% at 6kHz. 
In stereo, THD results were 0.4% at 
1.00Hz and 1kHz and 1.2% at 6kHz. 19kHz 
residual was 47db with respect to 100% 
modulation.

AM tuner performance is typically 
poor, as we have come to expect from 
most stereo receivers. Never mind ...

We found the STA-90 easy to use with 
its uncomplicated control layout. All con­
trols operate smoothly and progres­
sively, and the unit is quiet when no 
signals are present. Nor is electrical inter­
ference a problem.

In short, high marks can be awarded 
for the performance of the STA-90 by 
Realistic. It is a well made product with 
the advantage of a large distributor net­
work and extensive servicing facilities. 
Recommended retail price of the STA-90 
is $399.95. Discounts are available if 
purchased in a package deal. Realistic 
audio products are available from Tandy 
stores throughout Australia. (L.D.S.)

Above are the excellent Quieting characteristics plus the frequency response and separation between channels of the STA-90 
FM tuner circuitry.

confirmed with plenty to spare.
We measured maximum power output 

at 53 watts per channel into 8 ohm loads 
with both channels driven. With one 
channel, the result was 62 watts. With 4 
ohm loads, the result was 30 watts per 
channel with both driven and 36 watts 
with one channel driven. With 16 ohms 
loads, power was 36 watts per channel 
with both driven and 39 watts with one 
channel driven.

Maximum distortion reading was 0.2% 
but readings were typically much less 
than 0.1% over the whole audio range. 
Signal to noise ratio for the auxiliary 
inputs was 75dB while for the phono 
input it was 72dB referred to 10mV at 
1kHz and full power with a typical mag­
netic cartridge and turntable connected. 
Very good!

Separation between channels referred 
to 40 watts into 8 ohms was 37dB at 
100Hz, 50dB at 1kHz and 37dB at 
10kHz.
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Peerless PMB6-remarkable realism 
equal to the best electrostatics
New Peerless Orthodynamic principle- 
this is really living
With Peerless PMB6 headphones everything you hear is true. 
Based on the newly developed and patented Peerless Ortho­
dynamic principle, PMB6 headphones deliver reproduced sounds 
equal in quality to the most sophisticated electrostatics. Peerless 
bring it back alive-sounds so real, you feel you’re actually there.

In one ear and in the other - 
in total comfort
There’s nothing more annoying than headphones that clamp 
you in a head-lock.
With Peerless featherweight construction, fine fit and pillow- 
soft ear pads, absolute comfort is certain over long time listening.

Until you’ve heard it through Peerless- 
you just haven’t heard it!
Between two perforated ferrite magnet discs lies an ultra thin 
diaphragm/voice coil. This light and very elastic diaphragm, whose 
total surface is put into motion, makes crystal clear high frequency 
reproduction possible. Its construction also ensures uniform 
phase characteristics and low distortion. The diagram below 
details this novel new design.
In your favourite piece of recorded music, you’ll hear notes and 
nuances you'd never have believed existed.

1. Air holes. 2. Ball joint suspension. 3. Drive unit. 4. Damping material.
5. Terminals. 6. Cable grip. 7. Ear pads. 8. Terminal. 9. Terminal. 10. Centre 
axle. 11. Magnet. 12. Magnet. 13. Diaphragm/voice coil. 14. Hole in magnet.

Peerless PMB6 Technical Data
Frequency: Range 16-20,000 Hz
Impedance: 140 Ohms
Max. Constant Load: 40 dB
Operating Power: 2.5 mW
Distortion: 1%
Rated Input: 2W (DIN)
Weight: 210 g
Colours: Black, Red and Olive Green

Peerless PMB6 $49
Electrostatic quality, superb comfort and a realistic price

Danish Hi Fi Shop 9. Southern Cross Hotel, Melbourne. Telephone 63 8930. Danish Hi Fi 698 Burke Road, Camberwell, Victoria. Telephone 824839. 
Convoy Sound 1 Maclean Street, Woolloomooloo, N.S.W. Telephone 357 2444. Convoy Sound 387 George Street. Sydney. Telephone 29 4466 
Brisbane Agencies 72 Wickham Street, Fortitude Valley, Queensland. Telephone 221 9944. Danish Hi Fi 308 Walcott Street, Mt. Lawley 
Western Australia. Telephone 71 0100.
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MICROPHONES
Part 1 : Basics of sound and hearing

This series of articles, reproduced by courtesy of Sennheiser Elec­
tronic, is especially intended to assist sub-professionals and ama­
teurs who need to use microphones, but without the advantage 
of formal acoustic training. This first part is concerned primarily 
with the nature of sound itself, and is directed particularly to ama­
teur recordists.

byG. PRAETZELand E. F. WARN KE*

Tonal Range
Keyboard and 
Plucked 
Instruments

Harp

Piano
Organ

Singing Voices Soprano
Mezzosoprano

Alto
Tenor
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Percussion 
Instruments

Xylophone__

Kettle-drum

Woodwind 
Instruments
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Flute
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Bassoon
Contrabassoon

Brass
Instruments

Horn
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Bass-Tuba

Bowed String 
Instruments

Violin

Viola
Violoncello
Double-bass

I Fundamental Tones 
:• Overtones (Harmonics)

I
Ii á ili

NATURE OF SOUND: "Sound is a wave 
movement which takes place in acoustic 
media". For our purposes we can convert 
this definition into "Sound is a wave 
movement of the air, audible to the 
human ear". By restricting it to the "wave 
movement of the air" we disregard 
mechanical vibration, i.e., the sound 
propagation in solid bodies; by restrict­
ing it to "audible to the human ear", we 
disregard the "infrasound" below and 
the "ultrasound" above the threshold of 
human hearing.
PITCH, OCTAVE, FREQUENCY: The 
human ear, as a sensing organ has some 
rather special properties. For instance, 
musical tones whose fundamental 
frequencies are in the ratio of 2:1 are per- 
ceived as being closely related. 
Musicians call this ratio an "octave".

Musical instruments, between them, 
cover a range of about 10 octaves, from 
the subcontra octave (16.4Hz) to the six- 
line octave (16000Hz). The letters Hz are 
short for "Hertz" which is the modern 
abbreviation for vibrations per second 
or, more familiarly, cycles per second. All 
these terms relate to what we call 
"frequency".

The vibrating parts of musical 
instruments—strings, bars of wood or 
metal, stretched diaphragms, or air 
columns—generate overtones or har­
monics in addition to their fundamental 
tone. These higher frequency "over­
tones", or "harmonics", or "partials", 
impart an extra brilliance, or edginess, or 
"colour" to the sound, which gives it a 
particular quality or "timbre". It is 
important, therefore, that they be not lost 
during recording or reproduction, or 
changed significantly in strength.

A still further point, well illustrated by 
a piano, is that the sound composition of 
a note can change between the moment 
it is struck and when it dies away to 
inaudibility. This "transient" quality is 
also vital in discerning and preserving the 
nature of an instrumental sound.

Frequencies corresponding to very 
low tones (in the subcontra octave, ie, 
below about 32Hz) are rarely called for 
by composers or played by musicians, 
nor can they be readily reproduced by 
loudspeakers in living rooms.

The spectrum, ie, the range between 
the lowest and the highest tone to be 
heard, stored, transmitted or reproduced 
is commonly called the "bandwidth" and 
is also specified in Hz.

■Reproduced by arrangement with Sennheiser 
Electronic. Translated by T. M. Jaskolski and 
adapted for magazine publication by W. N. 
Williams.
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AUDIBLE FREQUENCIES: According to 
experts in the subject, the human ear 
starts to age from babyhood, a 3-month 
old child being able to perceive frequen­
cies between 20 and 20,000Hz. However, 
the upper limit of hearing falls by about 
2000Hz for each decade of life. A 10- 
year-old hears up to about 18,000Hz, a 
20-year-old to about 16,000Hz, a thirty- 
year-old to about 14,000Hz, a 40-year- 
old to 12,000 Hz, a 50-year-old to 10,000, 
and a 60-year-old to about 8,000Hz.

Fig. 1 shows how important the range 
of the human ear is for full perception 
of sound, by illustrating important 
musical instruments and human voices, 
with their respective fundamental tones 
and overtone ranges. While the funda­
mental tones determine the perceived 
tone pitch, the overtones and "formants" 
determine the typical sound colour 
(timbre) of a particular instrument or an 
individual human voice. Formants arise 
from resonance formation in sound 
sources and are marked by frequency 
ranges of increased intensity.

The falling perception of higher tones 
with growing age leads to the fact that 
older people do not discriminate over­
tones, characterizing individual 
instruments, with such clearness as do 
younger people.
DYNAMIC RANGE: Considered 
musically, "dynamic range" refers to the 
different loudness levels in a musical 
interpretation, e.g., the span of volume 
between fortissimo and pianissimo. 
When recording a live sound perform­
ance with microphones, every effort 
must be made to transfer the true 
dynamic range. Technical risk includes 
increased distortion during transmission 
of very high levels, while very low levels 
may disappear in hum and noise. For this 
reason the dynamic range for a record­
ing—especially in classical works—must 
be reduced somewhat in almost all 
cases.

Any such reduction of the original 
dynamics in the transmission or record­
ing of a musical composition requires 
considerable empathy, on the part of the 
recording engineer, with the score of the 
composition concerned.

Well before an approaching pianis­
simo, which might otherwise be lost in 
the noise of the system, the gain of the 
microphone channel(s) will be slowly 
and carefully increased, then lowered 
back to normal for what follows.

By contrast, anticipating an approach­
ing fortissimo, which may overload the 
system and produce distortion, the 
microphone gain may be slowly eased 
back to keep the peak level within 
manageable limits.

Needless to say, musical compositions 
with a lower dynamic range present 
much less of a problem. Mainly, one has 
only to ensure that the loudest passage, 
while approaching the limits of the sys­
tem, does not cause actual overload. This 
can usually be established during 
setting-up and rehearsal.

Fig. 2

in a later article, we cannot place our 
microphone (or microphones) very near 

“"7 to a large sound source; therefore a lar­
ger and more attenuated room is 
preferable for microphone recordings 
than a small and undamped room.

In short, ereverberation time is a 
property of the recording room, and it 
determines critically, the quality of a 
sound recording. It is defined as the time 
which elapses until a sound event dies 
away to the millionth part of its energy, 
or to -60dB relative to its maximum 
sound pressure.

The optimum reverberation time 
varies for particular types of music. In 
general, it can be said that reverberation 
times not exceeding 1.5 seconds are 
optimum for recordings of classical and 
modern music. Rooms for pop—or jazz 
music—should have a reverberation time 
below 0.8 second.

STEREOPHONIC HEARING: Pairs of 
human sensing organs provide spatial 
information.

How does human spatial hearing 
work? To take a simple but typical case, 
imagine a sound source somewhere 
directly in front of the listener's head. 
Such a source will be at exactly the same 
distance from both ears, which should 
thus hear the sound at the same instant 
and with the same volume and timbre.

If the source is envisaged at the 
right/front position as in Fig. 2, sound will 
reach the right ear slightly before it 
reaches the left. It will also be somewhat 
weaker in the left ear, after having 
travelled around the head and, as well, 
differences in the behaviour of some 
overtones may slightly change the timbre 
of the sound.

From these minute differences, the 
human brain can reach conclusions 
about the direction of the sound 
source.

It is somewhat fascinating to observe 
the actual quantities involved: When the 
sound comes directly from the left or 
directly from the right, it has to cover an 
extra path of 13 to 16 centimetres to 
reach the other ear around the head. 
Sound travels 330 metres in one second. 
Thus less than one thousandth of a 
second is required by the sound to reach 
the other ear and this is the longest time 
delay. In cases of a sound coming only 
slightly from the right or left the time dif­
ference shrinks down to less than a ten 
thousandth of a second. Yet our hearing 
centre is still able to evaluate time delay 
differences of such a low order.

What is more, the facility cannot be 
switched off. We hear everything spa­
tially, street traffic noises as well, as a 
symphony orchestra. To be reminded of 
the differences, select a good stereo 
record, then switch it to mono!

Having done so, you will perhaps 
decide to make your own recordings 
exclusively in stereo. It is better, often 
easier, although the cost in terms of 
microphones and tape recorder is 
higher. (To be continued)
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PROPAGATION OF SOUND: Airborne 
sound propagates from the sound source 
spherically with a velocity of approx. 330 
metres per second. The sound pressure 
falls with the distance from the sound 
source as the ratio of 1/distance.

This rule, however, is valid only for 
propagation without reflections, mixings 
or superpositions, ie, in free space or in 
enclosed space in the immediate prox­
imity of the source of sound.

REVERBERATION: When a sound 
source is placed thus in an enclosed 
space, the sound waves are repeatedly 
reflected to and fro by the boundary 
planes. After a short time, a complete in­
termixing takes place of sound waves 
which penetrate each other mutually in 
all directions. Thus, at greater distance 
from the sound source, the space is uni­
formly filled with sound.

This uniform space filling with direct 
and reverberated sound does not, 
however, apply to the immediate prox­
imity of the sound source. Here, the 
direct sound from the source prevails 
over those sound waves which are 
reflected by the walls. A microphone 
placed in proximity of the source thus 
reacts more to the direct sound and less 
to the room reverberation; to change the 
ratio between direct sound and rever­
beration, the source-to-microphone 
distance has to be varied.

The distance where the direct sound 
and the reverberation are in balance is 
called in German "Hallradius". Within 
this radius the direct sound prevails 
while, beyond this radius, the reverbera­
tion is stronger than the direct sound.

How large this "radius" is depends to 
a great extent upon the reflecting proper­
ties of the walls, the ceiling and the floor, 
as well as the furnishing and the size of 
room concerned. It is obvious that 
strongly reflecting walls, ceilings and 
floors and hard furniture, as well as a 
small room dictate a short radius. How­
ever, for reasons which will be explained



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.

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
speaker with a 13 cm drive unit and
6.5 cm treble unit.

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.

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

The Luxor 
Cassette with 
Dolby noise

The Omni­
directional 
loudspeaker for 
floor standing 
adjacent to wall.

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.

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.

¿UXOR
of Sweden

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
I Name ____
I
I Company_____________________

I Address __ _
I
I State_____ Postcode
I (Luxor, c/- 77 Wellington Street,
• Collingwood, 3066) ....
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HIFI REVIEWS

B&W DM5 Loudspeaker
The B&W DM5 is a compact two-way loudspeaker system employing 
the same tweeter as the highly rated DM6 system. Frequency response 
is within 5dB over the range from 80Hz to 20kHz. They are sold in 
matched pairs and each system is supplied with an individual frequency 
response curve.

In contrast with the larger B&W DM2 
and DM6 loudspeakers, the DM5 is quite 
conventional in appearance. It has a well 
finished cabinet in veneered particle 
board and has a black acoustic-foam 
front which can be peeled off for a look 
at the loudspeakers. Dimensions are 226 
x 455 x 257mm (W x H x D) including 
the foam front.

While the black foam front certainly 
appears to be acoustically transparent 
and non-resonant, we gained the impres­
sion that it was too easy to remove. It 
could be a particular temptation for 
young children with curious fingers.

In fact, we sometimes wonder why 
grille assemblies are being made so 
easily removable. It may serve to display 
a set of impressive-looking drivers but 
that is no indication that the system will 
produce a high quality sound.

Be that as it may the tweeter in the 
DM5 is recognisably the same as that 
used in the DM6 reviewed in these pages 
in August 1976. It has woven polyester 
dome approximately 20mm in diameter. 
The woofer appears to be similar if not 
identical with the midrange unit of the 
DM6. It has a woven synthetic fibre cone 
with a roll surround.

Also occupying the front panel is a 
heavy gauge metal plate which is screen 
printed with a typical frequency 
response plot of the DM5. This is actually 
the mounting panel for the crossover 
network PC board. The board is quite 
thick at about 2.5mm and accommodates 

two inductors and four metallised 
polyester capacitors.

Protection against overdrive or pos­
sible catastrophic amplifier faults is 
provided by a 2 amp fuse. This is a 
worthwhile feature for any good 
loudspeaker system. It will result in a 
small degradation in system damping 
factor and perhaps also a small increase 
in distortion due to the non-linear resis­
tance of fuse wire, but the nett effect 
would probably be insignificant.

The black foam 
front of the DM5 
peels off to reveal 
the twd I o u d - 
speakers on the 
baffle. Below is one 
of the individual 
frequency re­
sponse plots sup­
plied with our 
sample pair of 
DM5’s.

The impedance curve shows a well 
damped woofer resonance at 70Hz and 
another peak at 2.5kHz presumably 
indicates the crossover frequency. 
Minimum impedance occurs at about 
180Hz and 18kHz. At these points the 
impedance dips to 5 ohms which may 
be a little low for some amplifiers.

Listening tests confirm the supplied 
frequency response curves. It is very 
smooth and well maintained up to the 
limit of audibility. Bass is not emphasised 
but is still quite strong to below 50Hz. 
Modest bass boost can be applied 
without doubling occurring. Overall sys­
tem balance is very good.

Superb results can be obtained on 
almost all types of music, although pipe 
organ enthusiasts will doubtless find the 
system wanting in the lowest octave. 
Overall, the DM5 can be rated as a com­
pact system of very high quality. Over 
most of the audio range it gives results 
comparable with many systems of much 
higher price.

Further information and demonstra­
tions can be obtained from high fidelity 
retailers or from the Australian distribu­
tors for B&W, Convoy International Pty 
Ltd, 4 Dowling Street Woolloomooloo, 
NSW 2011. (L.D.S.)
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News Highlights

University research team makes practical transistor

Although the theoretical aspects of 
semiconductor operation have been well 
known for years, design and fabrication 
techniques of practical devices are not so 
well known. Device fabrication has been 
confined almost exclusively to large elec­
tronics companies which, not surpris­
ingly, are unwilling to divulge detailed 
information of manufacturing tech­
niques.

Anyone starting out from scratch 
therefore has to learn the hard way, and 
a research team at the University of NSW 
has done just that. Working in the 
University's Department of Solid-State 
Electronics, the team recently succeeded 
in designing and manufacturing a prac­
tical, working transistor.

The transistor, a MOSFET device, was 
designed by Dr Peter Ladbrooke and 
PhD student Star Huang following 6 years 
of effort by the team as a whole to 
establish a laboratory for semiconductor 
device research and manufacture. The 
laboratory and much of its equipment 
was designed and constructed by Dr 
Richard Vaughan, Professional Officer Dr 
Peter Kosel, Research Student Michael 
Strudwick, and Technical Officer Brian 
Varley.

One of the main problems facing the 
research team was the development of 
clean room facilities. There are, accord­
ing to Dr Vaughan, approximately 10 
million particles of dust per cubic foot in 
ordinary air. The clean room facilities 
reduce this figure to 1 or 2 per cubic 
foot.

Pictured in the "clean room" where the transistor was made are (left to right) Dr 
Richard Vaughan, Mr Star Huang, Dr Peter Ladbrooke and Dr Peter Kosel.

Very precise furnace temperatures are 
also required during the manufacturing 
process. The furnace at the University of 
NSW is capable of regulating the tem­
perature to within 1/4°C at 1000°C.

MOSFETs are regarded as the most dif­
ficult transistors to make, and the type 
developed at the university takes some 
72 man-hours to process. According to 
Dr Ladbrooke, "it is comparable with 
commercial devices currently available 
from semiconductor device manufactur­

ers and uses the same technology as the 
MOS integrated circuits found in 
everything from pocket calculators to 
spacecraft."

Now that the technology hurdle has 
been overcome, the aim is to produce 
a range of original transistor and inte­
grated circuit designs. In particular, the 
team hopes to concentrate on very high 
frequency FETs and integrated circuits 
for medical equipment, as well as 
developing specialised ICs in support of 
university research projects.

A replacement for the op amp?
The operational amplifier, now found 

in electronic equipment ranging from TV 
sets and radios through to hi-fi equip­
ment is threatened by a completely new 
circuit design that is claimed to perform 
the same tasks, but with better perfor­
mance. Invented in the UK, the new cir­
cuit is to be manufactured by US giant 
Texas Instruments.

The new device, called a voltage to 
current transactor (VCT), was invented 
by Carl den Brinker (formerly of Texas 
Instruments, UK, now working for 
Mackintosh Consultants) and Professor 
Gosling, head of Bath University's elec­
tronics group.

The operational amplifier is an elec­
tronic building block used in a vast array 
of modern electronic equipment. Its 
basic task is to boost the amplitude of 
electronic signals over a wide range of 
frequencies. In addition to their uses in 
consumer audio equipment, operational 
amplifiers form the basis of analog com­
puting, performing electronic functions 
that are analogous to the mathematical 
processes of integration and differentia­
tion.

Claimed advantages for the VCT 
device include the fact that it integrates 
smoothly as opposed to the stepwise 
approximations of conventional opera­

tional amplifiers. This will make for more 
accurate control of critical processes.

Other advantages include higher signal 
level output, faster operation, and a 
wider dynamic range. As well, fewer 
peripheral components are required to 
use the device. Apart from that, Tl is 
revealing very little about the design, 
except to say that the circuit is made up 
of a network of transistors and contains 
no resistors or capacitors.

The new device is to be manufactured 
using conventional, proven bipolar tech­
nology and, given large production runs, 
should cost no more that conventional 
operational amplifiers. Tl has announced 
plans to develop a whole family of VCTs.

26 ELECTRONICS Australia, October, 1976



The push is on 
for CB radio Supercold motors will power US Navy

A non-clandestine organisation calling 
itself the National Citizens' Radio 
Association (NCRA) was recently formed 
in Sydney with the aim of lobbying the 
Government to legalise CB radio. The 
organisation, formed by Sydney advertis­
ing executive Mr Bill Payne, has already 
had significant talks with government 
representatives and an inquiry is now 
under way.

The NCRA emphasises that it is not a 
"pirate" organisation. It sees itself 
primarily as a pressure group in the cam­
paign for legalised 27MHz CB radio, and 
is asking for volunteers to help in the 
campaign.

Volunteers are also required to man 
the NCRA's Citizens' Radio Emergency 
Service Team (CREST) which will involve 
monitoring Channel 9 (27.065MHz) of 
the 27MHz band. This channel has been 
set aside by the CREST as an emergency 
channel and is the same as the one used 
on American CB radio. Shift rosters will 
be involved, and the ultimate aim is to 
provide a 24 hour monitoring service.

Members of CREST will relay emer­
gency calls on their own transceivers, 
usually from cars. Typical emergency 
situations would include road accidents 
and bushfires, and members will be on 
the alert for these, particularly in remote 
locations. Technically, though, these 
people will be breaking the law since 
their CB equipment is not licensed.

The purpose of the monitoring service 
is two-fold: (1) to render assistance to 
any emergency calls by advising the 
appropriate authorities;’ and (2) to 
demonstrate the usefulness of CB radio 
to the authorities. Those readers 
interested in helping the CREST should 
write, nominating the hours they can 
monitor, to The National Director, 
National Citizens' Radio Association, Box 
M101, Sydney Mail Exchange, NSW 
2012.

Low-cost microfilmer

The Kodak Oracle Microfilmer is one of 
four products in a new family designed 
for rapid filming of documents. Up to 
eight 11 x 14in documents per minute can 
be filmed and encoded.

Supercold electric motors, chilled 
450°F below zero, may power high­
speed US Navy ships on antisubmarine, 
oceanic-research, and cargo-carrying 
missions of the 1980s.

Two 3,000-horsepower superconduct­
ing electric motors—the forerunners of 
the 20,000-to-40,000-horsepower super­
cold units of the future—are being de­
signed at the General Electric Research 
and Development Center and con­
structed by the company's Large Motor 
and Generator Department, both in 
Schenectady, NY, under a $US4.57 
million contract with the US Naval Sea 
Systems Command. The first motor is 
scheduled for sea trials beginning in late 
1977.

At the heart of each motor is a 
350-pound magnetic coil shown here 
emerging from a liquid helium dewar 
following tests at Intermagnetics General 
Corporation's plant in nearby Guil­
derland, NY.

Superconducting electric motors may 
someday be installed aboard such 
advanced US Navy vessels as hydrofoils 
and Small Waterplane Area Twin-Hulled 
(SWATH) craft. Both vessels ride high 
out of the water—a hydrofoil on under­
water steel "wings", and a SWATH craft 
on submerged tubular hulls. The SWATH 
design provides a relatively smooth ride 
even in heavy seas, while the hydrofoil 
is capable of high-speed maneuvering.

In early designs of these super-fast

Data terminal responds to voice commands
Widespread use of spoken words as 

a means of communication with com­
puters has been forecast by the EMI 
group following the introduction by its 
subsidiary, EMI Threshold Limited, of a 
low-cost data terminal which is operated 
solely by the human voice.

Designated the Threshold 500, this 
advanced simple-to-operate data entry 
station is designed to replace or com­
plement conventional intelligent video 
display units or keyboard terminals, 
both in minicomputer applications and 
large multi-terminal data processing 
installations. A range of standard output 
interfaces makes the equipment plug­
compatible with virtually every data 
processing system.

The Threshold 500 terminal is ideal for 
increasing job efficiency in situations 
where manually-operated data entry 
techniques cannot be applied because 
an operator's hands and, perhaps, eyes 
are already fully occupied. It overcomes 
the limitations of conventional computer 
communication methods especially in 
eliminating the intermediate paperwork 
associated with data preparation.

Basically, the unit comprises a speech 
processor unit, an alpha-numeric display, 
and a microphone headset. It is able to

ships, power from a deck-level turbine 
was transmitted to the propeller by 
means of a right-angle drive shaft. In a 
superconducting system, the turbine 
would drive a super-cooled generator, 
which would provide the electricity to 
power GE's motors.

This means that the mechanical trans­
mission would be replaced by align­
ment-free electric cable running from the 
generator to the motor, which would 
power the propellers. Since the 
propellers would spin independently of 
the turbine, the latter always could be 
operated at optimum speeds for 
minimum fuel consumption.

recognise words spoken in any language 
—from Japanese to Punjabi—irrespective 
of vocabulary, accent, dialect or speech 
impediment, and even against the back­
ground sounds of an operational 
environment. The standard 500 machine 
has a minimum vocabulary of 32 words 
or short phrases, which can be expanded 
as required.

Users of the Threshold 500 terminal 
'train' the equipment to understand their 
individual pronunciation of the 
vocabulary by repeating each word 
either 5 or 10 times into a noise­
cancelling microphone. The repetition of 
each word enables the 500 terminal to 
obtain an average voice pattern from the 
slight variations which occur each time 
the speaker pronounces a word.

In use, each operator calls up his own 
voice pattern, identified by a reference 
number set on a control unit. As each 
word is spoken, it appears on a visual 
display unit allowing the user to verify, 
at a glance, that the terminal has correctly 
understood the communication. An in­
struction or control word such as 'go' or 
'action' from the operator causes the sys­
tem to despatch the inserted data to the 
computer installation.
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THE INCOMPARABLE SONY'V-F ETS

Sony’s TA Series - A new breed of amplifiers so advanced they lift world standards in fidelity.

SONY research takes the art of solid-state amplification 
a giant leap forward. Now amplifiers offer all the true 
warmth and brilliance of the classic vacuum tube without 
any of its drawbacks. In fact, Sony's V-FETs are the 
biggest thing in stereo hi-fi since the vacuum tube.
Tubes are inefficient, they deteriorate and wear out. They 
also require an output transformer to drive speakers.
And there’s no way they can be set up in true 
complementary circuits with true wave form symmetry. 
Sony’s V-FET amplifiers overcome all that with high 
current utilization ratio and uniform thermal flow for 
exceptionally stable operation under greatly varying 
conditions.
“Watts per dollar” is no longer the test
Amplification goes into a new era, a "V-FET Era’’ with 
Sony’s new TA series. Both the TA4650 and TA5650 give 
great power and superb natural fidelity, with literally 
dozens of applications and facility features, typical of 
Sony design ingenuity.
To list a few:
Complete FET protection circuits which prevent 
circuitry or speaker damage, professional controls 
designed for utmost accuracy and precision, including 

instant 20db muting volume control and level control 
memory. Tape monitor and dubbing facilities are 
thoroughly professional and very comprehensive as are 
the rear panel connection facilities.
The TA5650 boasts a powerful 50W RMS per channel 
power output, frequenzy response 10 Hz -10OKHz and a 
harmonic distortion figure of 0.05% (at rated output).
Truly a magnificent performer. From only $500*
The TA4650 delivers a linear smooth 30W RMS per 
channel, frequency response 10Hz - 100KHz, harmonic 
distortion an amazing low 0.05%. From only $400*
Whatever your demands, the new SONY V-FET Amplifiers 
deliver a superb performance with looks to match.
Naturally they’re perfectly compatible with SONY'S new 
range of space-age Hi-Fi equipment.
If you’re into sound, you must be into SONY.
•Recommended retail price.

“IT’S A SONY”
Hear the difference research makes

For your nearest stockist call SONY Sydney 2 0221, Canberra 95 2100, Melbourne 874 8222, Brisbane 44 7504 
Adelaide 268 3444, Perth 81 3422, Newcastle 61 4991, Wollongong 71 5777, Launceston 2 5322, Townsville 71 4105.

GAC.S.7823
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NEWS HIGHLIGHTS

Electronics industry vital for defence
Continuity of production and research 

is essential if a viable Australian defence 
electronics industry is to be maintained 
and its skilled labour force kept intact, Mr 
J. A. L. Hooke, the Chairman of Amal­
gamated Wireless (Australiasia) Limited,' 
said in a recent press statement.

"Stop-start activities are simply not 
economic and have no place in the 
future", he said.

Mr Hooke said the Government had 
shown itself aware of the problems and 
recently made most welcome initiatives 
in the field of defence industrial plan­
ning.

"The electronics industry today has 
undergone major changes which greatly 
increase the difficulty of maintaining a 

viable defence industry that can be called 
upon in the event of national emer­
gency", Mr Hooke said. "Recent past 
policies have greatly reduced the com­
ponents industry and in-depth manufac­
turing in Australia, and clearly new 
policies are required."

Mr Hooke said that virile industries 
that could swing rapidly from a peace to 
a war footing must rank with the armed 
services as being essential to our ability 
to defend ourselves.

In another recent press statement, the 
Chairman of the Australian Telecom­
munications Development Association 
(ATDA), Mr T. E. Hodgkinson, made a 
similar plea for the future of Australia's 
electronics defence industry. According 

to Mr Hodgkinson, "the telecommunica­
tions industry sector employs by far the 
greatest proportion of electronic 
engineers and ... is readily adaptable to 
the design and manufacture of service 
equipment."

Mr Hodgkinson said that in the case 
of a war starting the defence forces will 
need the active support of back-up 
industries with the technological exper­
tise to keep the defence system opera­
tive. Because of the importance of 
electronics (in defence equipment) we 
must have a strong electronics industry 
... if our long term defence aims are to 
be achieved."

"What will be the use of having 
adequate armaments if these are to 
become inoperative in the event of Aus­
tralia being cut off from the source of 
supply of essential spares and technical 
expertise?", Mr Hodgkinson asked. He 
went on to state that we must stop look­
ing at short term economic advantages 
and develop our key industries by laying 
down firm policies.

Low-cost autopilot for small boats
A new automatic pilot capable of 

steering most pleasure craft and small 
commercial vessels is now available in 
Australia through the Marine Division of 
Amalgamated Wireless (Australasia) 
Ltd.

The compact, all solid-state autopilot, 
designated Course Setter 21, is produced 
by the Benmar Division of Cetec Cor­
poration, USA. It is priced at just $625.

Features of the design include an 
automatic variable rudder rate design 
which provides instantaneous correction 
for course errors as small 0.1°. An 
automatic rudder trim continually re­
moves trim errors, even on hydraulically 
steered boats without the need for rud­
der feedback devices. Side loads, such as 
trailing nets or single engine operation on 
dual engine boats are automatically 
neutralised.

Dick Smith secures new supply sources
Gary Johnston, Manager of Dick Smith 

Electronics Pty Ltd, recently returned 
from an extensive visit to several Asian 
countries. Dick Smith and Gary Johnston 
have both been extremely concerned 
about the "lamentable" deliveries of 
electronic components and equipment 
out of the Asian area recently.

"The CB boom in the United States has 
tied up production capacity completely 
in hundreds of factories", Mr Johnston 
said. "Unfortunately, this increase in 
demand from the US coincided with a 
tremendous increase in usage of parts by 
us.

"Because of the tremendous success 
of our 1976/77 catalog, issued in this 
magazine last April, we have been hard

The Course Setter 21 autopilot combines 
operational simplicity with low cost.

Operation is simple—the helmsman 
need only select the desired heading and 
engage the pilot. A remote control hand­
set and a limit switch kit are available as 
accessories.

pressed to keep supplies up to our mail 
order customers. This terrible situation 
should be rectified shortly, however, as 
we have negotiated with new sources of 
supply as a result of the trip".

Mr Johnston visited Hong Kong, 
Taiwan, South Korea and Japan while he 
was away.

American solar energy 
expert visits Australia

American solar energy expert, Dr 
Joseph Lindmayer, recently visited Aus­
tralia to give evidence before a Senate 
committee on the future possibilities of 
solar energy. Dr Lindmayer is President 
of Solarex Corporation, Rockville, 
Maryland, and at Solarex developed an 
inexpensive photovoltaic technology 
that has reduced the market price of 
photovoltaic systems by a factor of thirty 
in the past two years.

During a talk given to industry repre­
sentatives in Sydney last August, Dr Lind­
mayer outlined the research that was 
going on, and discussed the potential 
uses of solar energy. The talk revealed no 
surprising new facts, revealing instead a 
steady research program at improving 
solar cell efficiency and lowering 
production costs. According to Dr Lind­
mayer, a great deal of research effort is 
concentrated on ways of automating 
production, and producing large area 
cells.

Dr Lindmayer said that the roof area 
of the average dwelling was more than 
sufficient to meet domestic electricity 
needs, assuming cells of 10% efficiency. 
His company currently makes silicon 
solar cells of the order of 15% efficiency. 
Although these cost somewhere in the 
$30/watt region, the long term goal is, 
according to Dr Lindmayer, to reduce the 
cost to around the 50c/watt mark.

In short term, however, Dr Lindmayer 
sees a range of consumer applications for 
solar cells—in torches, transistor radios, 
wrist watches, pocket calculators, 
beacons, boats, and street lights, to name 
just a few. Solarex Corporation is repre­
sented in Australia by Transmission Pro­
ducts Pty Ltd, 33 Bellona Ave, Regents 
Park, NSW 2143.
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High Speed
Video Tape Printer
Magnetic recording, while highly regarded for its quality and flexibility, 
has always suffered the disadvantage that there has been no simple 
way to make duplicates from the original recording. Recently, however, 
the National company of Japan has introduced a high speed video tape 
copying system which overcomes this problem.

by PHILIP WATSON

Even in the audio field, the problem of 
making duplicates in quantity, at a 
reasonable price, held back the distribu­
tion pre-recorded tapes for a long while, 
in spite of their potential high quality.

Discs can be duplicated in almost any 
quantity by pressing. The process is 
cheap and, with modern techniques, vir­
tually loss-free. More important, the time 
needed to make a duplicate bears little 
relationship to the playing time of the 
disc.

The situation is similar for film. 
Granted, it is a little more complex and 
losses can be higher if precautions are 
not taken but, again, the duplicating time 
is not necessarily tied to the playing 
time.

But tape? Well, that's always been the 
hard one. Initially—and until recently—the 
only way to duplicate any kind of tape 
has been to re-record it, i.e., decode the 
information with a replay head, pass it 
through a suitable amplifier, then feed it 
to a recording head on the new tape. This 
is commonly called head-to-head 
duplicating, or "dubbing".

There are several disadvantages to this 
system; some obvious, some not so 
obvious. One of the obvious ones is that, 
in its simplest form, it takes as long to 
make the duplicate as it takes to play the 
master. Where mass duplication is the 
object this is an intolerable limitation. 
Another obvious objection is that some 
loss of quality is inevitable.

This includes both electrical and 
mechanical losses; transport irregulari­
ties in both replay and record 
mechanisms, signal losses in the amplify­
ing network, plus the natural noise level 
of the master tape superimposed on the 
noise of the slave tape.

A less obvious, but equally important, 
disadvantage is the wear and tear on the 
master tape, coupled with the wear on 
the various heads. Both effects add to the 
cost structure of the exercise.

In the audio field most of these 
problems, if not actually overcome, have 
been reduced in magnitude to an accept­

able level. The time factor has been 
reduced by increasing the speed of both 
tapes by up to 10 times, although this 
introduces problems of its own. Increas­
ing tape speed by 10 times jacks the sig­
nal frequencies up by this amount, so that 
the amplifying system upper frequency 
limit has to be similarly upgraded.

To take care of the wear and tear of 
the master tape this so-called "master" 
is in reality a duplicate itself, the true mas­
ter being used only to make second 
generation masters which are expend­
able. (Even the true master is only a mas­
ter in that it represents the final 
mix-down from the original multitrack 
recording. Technically, it is also a 
duplicate.) The final copy will therefore 
be almost certainly a fourth generation 
duplicate-at least—with an appropriate 
accumulation of losses and noise.

Nevertheless, such copies can still 
achieve a very high standard, partly 
because the original recordings are that 
much better than the commercial stan­
dard required and partly because 

The complete setup for duplicating video tapes. On the right is the special recorder 
which produces a mirror image master tape from any signal source, including an 
existing tape. On the left is the high speed duplicator.

progressive improvements in technology 
have minimised the transfer losses. The 
technique is in fact the basis of the pre­
recorded audio tape industry today.

But what of video tape? This is very 
much a different story. With video signals 
in the 4.5MHz region any attempt to 
speed up the re-recording process 
would call for extremely complex wide­
band amplifiers, a difficult requirement 
to satisfy.

Just as difficult—or perhaps more so- 
would be the speeding up of the 
mechanical parts of the system, some of 
which already operate at quite high 
speeds.

So, until now, video tape duplication 
has invariably been on a "real time, head- 
to-head" basis, with all the disadvantages 
already discussed, plus some peculiar to 
the video scene.

One of these involves the different 
video systems employed by various 
countries; SECAM, NTSC, or PAL. To 
duplicate a tape made to any one of 
these the duplicating equipment must be 
designed for that system.

Another, more serious, disadvantage 
can add to the time needed to make a 
duplicate. It is possible for various mal­
functions to occur during a head-to-head 
transfer—typically a dirty head—whereby 
part of the transfer will be degraded or 
lost. The only way to be completely sure 
that this has not happened is to replay 
the entire tape.

30 ELECTRONICS Australia, October. 1976



Thermal Transfer System Anhysteretic Transfer—Running Contact System

On this basis, to duplicate, and check, 
a half hour recording takes at least an 
hour of one person's time, plus setting 
up time. Since this may often be prohibit­
ively expensive, checking may be con­
fined to spot checks with a significant risk 
of faulty tapes being overlooked.

There have been several attempts in 
the past to duplicate tapes by another 
process. Most audio enthusiasts will be 
aware of—or have actually experienced— 
the phenomenon called "print through". 
This is the transfer of information on one 
part of a tape to an adjacent layer, when 
conditions are favourable. In practice, it 
is usually encountered when the signals 
have been recorded at a higher than 
recommended level for the particular 
tape.

This normally unwanted characteristic 
can be turned to good use. If two tapes 
are brought into intimate contact, with 
the oxide faces touching, there will be a 
more effective "print" from one to the 
other, though still too low to be of much 
practical value.

A much more effective transfer can be 
achieved by two methods. One involves 

Three typical tape 
duplication sys­
tems. The running 
contact systems call 
for precise trans­
port mechanisms 
which do not per­
mit relative move­
ment between the 
two tapes.

passing the mated tapes through an AC 
field, the other passing them through a 
heat cycle which raises the copy tape to 
its Curie temperature.

A problem with the AC field system is 
that the field tends to erase both tapes 
as well as aid the transfer. This is over­
come by making the master on a high 
coercivity tape, while the slave is a rela­
tively standard tape of moderate coer­
civity. This permits a field strength which 
gives an effective transfer without sig­
nificantly erasing the master tape. The 
broad name for this method is the anhys- 
teretic system.

A similar problem exists with the heat

transfer—or thermal—process, and it is 
necessary to use a slave tape with a Curie 
temperature lower than that of the mas­
ter tape.

Both systems have been used to date, 
with some success, all based on the idea 
of holding the two tapes in contact over 
a short distance while both are wound 
at high speed past the transfer device. 
This is called the "running contact" sys­
tem.

A major problem with any such system 
is that of ensuring that all parts of the 
tapes are held in absolute contact during 
the transfer, and also that they do not 
move relative to one another. Either con-

1. Leader tape of the master tape 
is inserted into the inner reel.

2. Leader tape of the slave tape is 
inserted into the inner reel.

3. Both tapes are wound tightly 
together on the outer reel.

5. Each tape is rewound into its 
respective cartridge.

6. Copied slave tape pops out. 
Master tape remains in its 
compartment for next copy cycle.

Six main steps in making a bifilar anhysteretic duplicate. All 
steps, including tape threading and capture by the inner reel 
are completely automatic. Total copying time for a 30 minute 

tape is about three minutes, most of which is winding and 
rewinding time, the actual copying taking only a few seconds. 
One master can make 1000 copies.
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dition will result in loss or degradation 
of signal transfer.

Which brings us to the latest approach 
to this problem; an approach which, by 
reason of its basic simplicity, prompts the 
age-old question, "Why didn't someone 
think of that before?"

It is called the anhysteretic bi-filar sys­
tem and was developed by the Matsu­
shita Electrical Industrial Co Ltd 
(National) of Japan. It is handled in Aus­
tralia by the General Electric Company of 
Australia Ltd (Electronics Division) to 
whom we are indebted for technical 
information and demonstrations.

As the term anhysteretic bi-filar 
implies, it uses the AC field transfer sys­
tem, but not as part of a running contact 
system. Instead, the master tape and 
slave tape are wound together—hence 
bi-filar—face to face, onto one reel. 
When the winding is complete the reel 
is rotated slowly in an AC field for a few 
revolutions and the complete transfer is 
made in about three seconds. The tapes 
are then rewound onto their respective 
reels and the slave tape is ready for 
immediate replay.

The sound track is transferred on a 
head-to-head basis, using the high speed 
techniques already discussed. This takes 
place during the rewind function.

The total time needed to duplicate a 
30 minute tape is only three minutes, all 
but about three seconds of which is 
winding and rewinding time.

The makers claim a number of advan­
tages for this system. The obvious one is 
the saving in time but, equally important, 
there is virtually no loss of quality in the 
transfer, such as occurs in head-to-head 
systems.

The system can make up to 1000 
copies from one master without sig­
nificant loss whereas, with head-to-head 
systems, wear on the master tape limits 
its life to about 200 copies. And, whereas 
the latter has been physically damaged 
and is of little further use, the former has 
suffered virtually no wear. Its makers give 
it a life of 500 recording cycles so that, 
in its role as a master, it could theoreti­
cally make 500,000 copies!

Checking the finished duplicate is 
simplified, and is completely effective. It 
is no longer necessary to run the whole 
tape. A spot check will indicate that 
duplication has taken place, in which 
case it can be assumed that the full length 
of the tape has behaved similarly. This 
represents a major time saving.

The system is also universal, in that it 
will copy a tape made to any of the three 
standards without any circuit changes or 
even switching. Similarly, it will handle 
monochrome or colour tapes equally 
well, with no adjustments.

There is a much wider choice of tape 
for the slave function, and no adjust­
ments are needed for different type 
tapes. With head-to-head recording, 
changes to bias level, etc, may be neces­
sary for optimum performance.

The equipment is also much more

The open reel version copier with cover removed. The coaxial reel is clearly visible 
on the left with the AC field magnets directly above it. The master tape (cartridge) 
and the slave tape (reel) are on the right.

compact and can be used by an unskilled 
operator following simple instructions.

The equipment demonstrated to us by 
The General Electric Company (GEC) 
consisted of two units; a master tape 
recorder and controller and the tape 
printer proper, both designed for the 
0.5in wide tape used for the EIA) (Elec­
tronic Industrial Association of Japan) 
standards.

The master recorder will accept signals 
from virtually any video source; camera, 
TV receiver, film scanner or video tape 
player. Its primary job is to make a mas­
ter tape which is a mirror image of EIA) 
tape standards. The reason for the mirror 
image should be fairly obvious when it 
is remembered that the copying is on an 
oxide-to-oxide basis.

The master tape may be bulk erased 
before use, but this is only a precaution 
which, in practice, does not appear to be 
necessary. Loading and threading is 
completely automatic and the only other 
requirement is to set the video and audio

Closeup of the 
coaxial reel loaded 
with 30 minutes of 
master and slave 
tapes, b iIilar 
wound. Separation 
of the two tapes 
can be seen in the 
bottom right hand 
corner. Note how 
evenly the tape is 
wound. 

levels on the appropriate meters on the 
front panel of the controller.

Both master and slave tapes are in 
"cartridge" form, although this term is 
open to debate. More accurately, they 
arp simply the same reels as used in 
earlier reel-to-reel machines, housed in 
a box. In fact, they can be removed from 
the box if it is desired to use them on 
a reel-to-reel machine.

The finished master is transferred to 
the copier and inserted in the appro­
priate slot. This cartridge is deliberately 
made slightly larger than the slave car­
tridge, so that it can only be inserted in 
the correct slot. The master tape threads 
automatically but, once threaded, the 
system waits until the slave tape is 
inserted.

The method of threading and winding 
the two tapes is quite ingenious. The 
heart of the system is a coaxial reel, 
which is illustrated elsewhere in this 
article. It is really two reels coaxially 
mounted, the inner one being about
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88mm diameter and the other about 
180mm.

The inner one rotates during the load­
ing sequence and captures, in turn, the 
master tape leader and the slave tape 
leader, these being fed to it through a slot 
in the outer reel. When both leaders are 
captured the two reels lock together, 
rotate as one, and wind the two tapes on 
the bin wide edge of the outer reel. Two 
guide pulleys ensure even winding. The 
reels remain locked until the end of the 
rewind sequence.

When the outer reel is fully loaded 
winding ceases automatically, the AC 
transfer field switches on, and the reel 
rotates slowly for about three seconds in 
this field. Both tapes then rewind 
automatically, the slave tape is ejected, 
while the master tape leader remains 
captured, ready to accept another slave.

Two copiers were demonstrated by 
CEC. One accepts, cartridges for both 
master tape and slave tape. In this unit 
the slave tape threads automatically. The 
other unit is almost identical but is 
designed to accept slave tapes on open 
reels, as used on some older recorders. 
The master tape is still a cartridge type 
and threads automatically, but the slave 
tape must be threaded manually, though 
this is quite simple.

Results from both machines are iden­
tical and the author can vouch that the 
slave tape is indistinguishable from the 
master.

The equipment is beautifully con­

structed and has obviously been desig­
ned to withstand the heavy handling 
which equipment of this kind has to with­
stand in the field. It is both robust in the 
purely mechanical sense, and skilfully 
designed with the ham handed operator 
in mind. Carefully thought out interlocks 
make it virtually impossible for incorrect 
operation of the controls to cause

Base

Oxide

Track

Audio 
TrackOxide

Master Tape

The master and slave tapes are wound 
oxide to oxide. This is the reason the 
master tape must be a mirror image. 

damage to either the machine or the 
tape.

The copier is aimed mainly at educa­
tional authorities and similar organisa­
tions which have a need to generate and 
distribute large numbers of tape copies 
of educational and similar subject matter. 
At the time of writing the equipment has 
been demonstrated to educational 
authorities at all levels, in Queensland, 

NSW, Victoria, South Australia, and the 
ACT.

Other possible users would be indus­
trial and sales organisations. At the indus­
trial level, with the increasing complexity 
of modern technology, it is becoming 
more and more important that technical 
staff be regularly instructed or re-trained 
as new equipment and new processes 
are introduced.

Audio visual presentation has long 
been recognised as the most effective 
means of instruction, and often far safer 
and less costly than initial instruction on 
the equipment itself. And tape has the 
versatility and quality which makes it 
ideal in many such applications, pro­
vided duplicates for distribution to all 
branches and sections of a company can 

Control 136 macJe relatively cheaply.
Track Again, tape is often an ideal medium

for sales promotion—provided dup­
licates can be readily created to cover, 
say, a nation wide advertising cam­
paign.

On a longer term basis this system, or 
something like it, may help to establish 
the video tape player in the home. At the 
present time the two barriers to the 
general use of tape players is their rela­
tively high cost and the limited amount 
of program material available to buy or 
rent. Even assuming the hardware cost 
can be reduced, some means of produc­
ing adequate quantities of pre-recorded 
tapes, at a reasonable cost, must still be 
found. ®

FOR UNDER $500 IT MUST BE ONE 
OF THE BEST SYSTEMS AVAI LABLE

• FM/ AM Stereo Receiver 50 watts per channel (8fi Music Power)
• MIC Mixing to add your own voice
• The Powerful Kenwood Speaker System
• The Precision Kenwood Turntable and its Automatic Functions

APOLLO HI-FI CENTRE
283 Victoria Road, Marrickville. Telephone: 560 9019
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SC-2002

The True Hi-Fi 
Front-Loading Cassette Deck.

■ i — 1 ___ _ A well-made cassette tape deck
IT Tfl A KAS SATIS A e these days gives open reel a 
•* *•“*•■•**** WBBWV good run {or the money

If you're involved with music at the true hi-fi level, here's a reliable 
one from Sansui. Note:

Front-loading convenience means positioning your tapes right­
side up and keeping them vertical and fully visible at all times. Important? 
You'll discover front-loading saves a lot of tape trouble.

The electronic DC servomotor gives constant speed regulation 
regardless of voltage changes or tape loads. Independent capstan drive 
contributes to very low wow/flutter (0.1%). Fully automatic stop and shut-off 
is even more operating convenience.

The SC-2002 makes sense in other ways, too. Dolby noise reduc­
tion ensures recordings made from any source will playback with a dras­
tically reduced tape hiss and noise content.

And such features as output level control, left/right independent 
recording level controls and wide dynamic range mic circuits contribute to 
fine sound performance.

The SC-2002 is one of four fine Sansui front-loading decks now 
available in different styles and price ranges.

When you come right down to it, our true hi-fi components sound 
so good because hi-fi is the only thing we make.

Maybe this is why we always make sense to people who love music.

Sansui True Hi-Fi
EASTERN AUSTRALIA: RANK INDUSTRIES AUSTRALIA PTY. LTD. SYDNEY: 12 Barcoo Street. East Roseville, N.S.W, 2069
Phone: 406 5666 MELBOURNE: 68 Queensbridge Street. South Melbourne, Vic. 3205 Phone: 62 0031 ADELAIDE: 234
Currie Street, Adelaide, S.A. 5000 Phone: 212 2555 BRISBANE: 14 Proe Street. Fortitude Valley. Brisbane, Old. 4006
Phone: 52 7333 CANBERRA: 25 Molonglo Mall, Fyshwick. Canberra. A.C.T. Phone: 95 2144/ WESTERN AUSTRALIA:
ATKINS CARLYLE LTD. 44 Belmont Avenue. Belmont, Western Australia 6104 Phone: 65 0511 / SANSUI ELECTRIC CO., _______ __ ___
LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo 168, Japan.............. ............ ...................... .



Powerful desktop calculator 
from Hewlett-Packard

. .. programmable unit features live keyboard

The trend towards powerful desktop calculators is dramatically illus­
trated by Hewlett-Packard's recently announced model 9825A. This 
is a programmable calculator with many features previously found only 
on minicomputers, and is suitable for both process control and stand­
alone applications.

The new HP 9825A desktop calculator 
is designed primarily for use in the fields 
of engineering, research and statistics. 
The 9825's speed, interfacing abilities and 
computer-like features make it particu­
larly well suited for use as the controller 
of an instrument system, for pilot process 
control applications, remote data collec­
tion and production control.

As supplied in basic form, the 9825 
comes with an 8k byte memory. The 
operating system is hard wired, and is 
separate from the main 8k byte memory. 
Optional plug-in ROMs are available to 
extend the language capabilities of the 
calculator. For example, a matrix ROM 
adds standard matrix operators such as 
inversion and multiplication, plus a large 
number of multi-dimensional array 
operators.

Significant features embodied in the 
9825 that provide major user benefits 
include: two-level priority interrupt; live 

The HP 9825A programmable desktop calculator can interface with or control a 
variety of instruments, including printers, paper tape readers and chart plotters.

keyboard; direct memory access with 
input speeds up to 400,000 16-bit words 
per second; high performance, bidirec­
tional tape drive; multi-dimensional 
arrays; and automatic memory record 
and load.

The built-in maths functions provide 
the standard exponential and trig func­
tions, plus some unexpected additional 
functions. A random number generator 
and two kinds of rounding functions 
provide additional convenience. 
Accuracy to 12 digits with a dynamic 
range of 10” to 104” and an internal cal­
culation range of 10-511 to 10+511 are all part 
of the 9825's capabilities.

The 9825 uses a high level program­
ming language called HPL. This formula- 
oriented language is easy to learn and 
ideally suited for controller applications 
as well as for data processing. HPL hand­
les subroutine nesting and flags, and 
allows 26 simple variables and 26 multi­

dimensional array variables, limited only 
by the size of the calculator memory.

Edition of lines and characters is 
simple, and error locations are identified 
by a flashing cursor in the display. Fixed 
and floating point formats can be set by 
the user from the typewriter-like 
keyboard.

The 9825's keyboard has 12 special 
function keys that, with a shift function, 
can handle 24 different operations. The 
keys help in program writing and in 
peripheral and instrument control. They 
can serve as immediate-execute keys, 
call keys for sub-routines, and as typing 
aids.

A special feature of the 9825 is the live 
keyboard, a feature previously not found 
on a desktop calculator. With the 
keyboard, the user can examine and 
change program variables, perform 
complex calculations, call subroutines, 
and record and list programs while the 
calculator is performing other functions.

The ability to accommodate a number 
of tasks simultaneously is another impor­
tant feature of the 9825. This is known as 
interrupt ability, and is available in the 
Extended I/O ROM. The calculator can 
thus act as a controller for several 
instruments or peripherals which require 
attention at unpredictable rates or 
times.

Data readout from the 9825 is via a new 
32-character LED display and a built-in 
16-character thermal printer, which 
provide upper and lower case 
alphanumeric read-out. The display and 
printer provide the full ASCII character 
set. Some European and Greek 
characters are also available in an 
optional ROM.

The tape cartridge has two tracks and 
can hold up to 250k bytes of data. Data 
transfer rate is 2.75k bytes per second, 
and automatic verification ensures that 
important information has been success­
fully stored on tape.

Using the cartridge, the operator can 
perform rapid memory load and record 
operations. In the event of a power 
failure, this feature, coupled with the 
"autostart" feature, can reload the cal­
culator's memory and continue whatever 
program had been running.

The HP 9825A desktop calculator is 
priced around the $5720 mark (plus sales 
tax). For further information, contact 
Hewlett-Packard Australia Pty Ltd. ®
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In the world of the picosecond. . .

New laser may solve 
bio-chemical mysteries
At London University's Imperial College a research team has developed 
a laser capable of producing pulses as short as one third of a picosecond. 
Coupled with the parallel development of X-ray operating frequencies, 
the new laser promises to open the way to scientific investigation of 
events that occur at molecular speed, and to provide more detailed 
molecular structural analysis.

by ANTHONY TUCKER
Science correspondent,"The Guardian", Lon­
don.

The "big" sciences, which need large 
and costly machines such as accelerators 
or radiotelescopes, tend to dominate the 
research expenditure of most countries. 
But it is cheering, if paradoxical, that 
many of the most important advances in 
understanding and technology depend 
on the insight of individuals working 
quietly and relatively inexpensively in 
small laboratories.

Firmly entrenched in this "small" 
science tradition is a small group of 
scientists in the optics section of the 
physics department at Imperial College, 
London University.

Working under Professor D.J. Bradley, 
and in conjunction with a small laser­

Professor D. /. Bradley (left) and a member of his research team demonstrate the 
new laser. Pulses as short as one third of a picosecond can be produced.

optics group at Queen's University, Bel­
fast, Northern Ireland, they have taken 
Britain into the lead in the very competi­
tive and rather esoteric world of ultra- 
short pulses of laser light.

In recent years, lasers have found an 
enormous numer of applications, for 
example in range finding, metal cutting 
and even surgery (the welding of 
detached retinas). Right now, there is 
increasing research pressure in three 
directions: scientists trying to produce 
lasers of ever greater power; to produce 
lasers working at ever higher frequen­
cies—thus producing light beams in the 
ultraviolet and soft X-ray regions beyond 
the visible spectrum; and to produce 

pulses of laser light of incredibly short 
duration.

These very short times have names of 
their own, some of which are familiar. A 
millisecond is a thousandth of a second, 
a microsecond one millionth, and a 
nanosecond a thousandth part of a 
millionth of a second.

A picosecond—and believe it or not 
this is not the smallest current unit—is a 
mere millonth of a millionth of a 
second.

Although the importance of these 
extremely short times will begin to 
emerge more clearly as time goes on, the 
basic reason for their importance in 
research is that they typify the kind of 
timescale on which molecular events 
take place. When, in its miraculous and 
still mysterious way, a catalyst transforms 
one substance into another it does so at 
picosecond speed. It is still mysterious 
for precisely that reason—for it happens 
much too fast to be seen.

During the past few months, using 
what is called a mode locked dye laser 
whose pulses are measured by a 
specially modified streak camera, the 
Imperial College group has consistently 
produced pulses of light that are only 
one third of a picosecond in duration. 
This is at least ten times, and probably 
50 times, shorter than any other labora­
tory has produced. Even the ability to 
measure such extremely short pulses is 
itself a triumph.

The importance of such short pulses, 
in the first place, is that they open the 
way to new techniques of scientific 
investigation which promise to open 
windows on events happening at mol­
ecular speed—rather as ultra-high speed 
photography can "stop" a bullet in 
flight.

Further, coupled with ability to control 
the frequency and energy intensity of the 
beam and using the property of fre-
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quency resonance at molecular level, 
they open the way to new and potentially 
very specific and very efficient chemical 
transformations and separations. One of 
these might be the fusing of hydrogen 
isotopes to produce helium and large 
amounts of energy—the controlled 
nuclear fusion reactor.

However, while it is true that the drive 
for ultra-short pulse and high energy 
laser research has stemmed from fusion 
research, the greatest benefits might 
accrue from quite different fields. The 
key timescale of molecular functions (as 
distinct from structures) is around or less 
than a picosecond. This is the time it 
takes for electrons to trigger a process, 
or for molecules to transform in chemical 
and photo-biological processes.

One of the most important unsolved 
scientific mysteries is what happens 
during those first few fragments of a 
microsecond of natural absorption of 
light energy in the photosynthetic 
process. So far, interpretations have been 
indirect and imcomplete. Unlocking the 
secrets of that process alone could 
provide man with new and powerful 
routes towards solving both his food and 
energy shortage problems.

The range of possibilities is large and, 
with the obtainable wavelengths of laser 
light shortening all the time (the Imperial 
College group is already producing laser 
beams in the hard ultraviolet and expects 
to produce its first soft X-ray beam within 
a year or so), the detail that might be 
observed by ultra-short pulse investiga­
tion might be much greater than by other 
techniques.

Because the amount of information 
that can be revealed by light as an invest­
igatory tool depends on its wavelength, 
and the shorter the wavelength the 
greater the detail that can be revealed, 
the development of soft X-ray lasers — 
even without the parallel ultra-short 
pulse technology — might greatly 
simplify the task of molecular structure 
investigation.

At present, and in spite of the aid of 
automatic systems and computer 
analysis, the determination of structure 
rests on extremely difficult and complex 
interpretation of X-ray diffraction pat­
terns. All present X-ray sources are 
incoherent - that is, they consist of radia­
tions in a range of wavelengths.

X-rays are necessary because their 
wavelengths relate to molecular atomic 
distances and can therefore record the 
positions of individual atoms, but the 
range of wavelengths in the beams cur­
rently used for necessary structural 
analysis produce patterns of immense 
complexity.

The use of coherent X-ray beams, even 
if these were at first of fairly long 
wavelength (soft X-rays), would greatly 
simplify the determination of basic three 
dimensional molecular structure, provid­
ing a tool of greater directness and 
power than anything so far possessed by 
crystallographers. 3

m

|[Jgg DIRECT SUPPLY SWITCHES

PROFESSIONAL QUALITY SWITCHES FOR 
THE HOBBYIST AT REALISTIC PRICES 

WITH MAIL ORDER CONVENIENCE 

HONEYWELL MICRO SWITCH
SERIES 8 PUSHBUTTONS

ALTERNATE ACTION 
(PUSH ON PUSH OFF) 
8N1011 1 POLE C/O

MOMENTARY ACTION 

8N1021 1 POLE C/O 
8N2021 2 POLE C/O

$1-52

$1-52 
$2-67

INCLUDES PLASTIC PUSHBUTTON IN 
RED WHITE OR BLACK, STATE CHOICE

SERIES 8 TOGGLES

8A1011 1 POLE C/O 
8A2011 2 POLE C/O 
8A3011 3POLE C/O

$105 
$1-31 
$2-10

DUAL IN LINE DIP SWITCHES

DSS106 6POLE
DSS107 7POLE 
DSS108 8POLE 
DSS110 10POLE

$2-79 
$3-26 
$3-75 
$4-67

MANY OTHER TYPES AVAILABLE 
SEND $1 FOR CATALOG

MAIL YOUR ORDER WITH CHEQUE 
OR MONEY ORDER TO

P.O.BOX 100 SCORESBY 3179

INCLUDE $1 FOR POSTAGE & PACKING 
VICTORIA ONLY OR $1-50 INTERSTATE
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Auto Rhythm Unit 
For Electronic Organs

Here is the first of a two part article giving constructional details of 
a rhythm unit for use with electronic organs, or as a self-contained 
rhythm unit. In this first part the author gives details of a unit capable 
of simulating eight percussion instruments.

by DAVID EDWARDS

A rhythm section, as used in an elec­
tronic organ or similar instrument, con­
sists of three main parts. An oscillator, 
adjustable in frequency over a suitable 
range, is used to set the basic tempo of 
the rhythm, and drives the next section, 
called the rhythm generator. This consists 
of a large read-only memory or ROM 
containing the selected rhythm patterns, 
and the associated drive circuitry. The 
remaining part is the instrument simula­
tors themselves, which are triggered by 
the outputs from the rhythm generator.

The number of bits of ROM memory 
storage required is determined by the 
length of the rhythms, the number of 
rhythms, and the number of instruments 
required to be driven. With a typical sys­
tem having eight instruments and twelve 
rhythms with each rhythm repeating after 
32 steps or elementary times, a memory 
capacity of 8 x 12 x 32 = 3072 bits is 
required.

While memories of this size can be 
fabricated from diode arrays, the number 
of diodes required is prohibitive, and 
there are also problems concerning 
physical assembly and reliability. For this 
reason semiconductor manufacturers 
have developed rhythm generators using 
integrated circuit technology, which are 
a much more practical proposition.

These are now available in single order 
quantities, and form the basis of the 
present article. Using these chips, all that 
is required is a suitable oscillator, power 
supply and instrument generator. In this 
article we present a design for eight per­
cussion instrument simulators, and in a 
future article will give details of the 
various rhythm generator chips which are 
available, and how to use them.

The eight instruments which we have 
simulated are as follows: bass drum, tom 
tom, low bongos, high bongos, snare 
drum, short cymbals, long cymbals and 
maracas. These can all be triggered 
directly with simple switches, so that it 

is possible to use them alone, for special 
effects, as well as in a manual percussions 
or rhythm section.

The switches used can be simple 
momentary contact types, arranged in a 
bank of eight, and operated by hand as 
a test signal generator. It would also be 
possible to build the simulator into a con­
sole, with a suitable arrangement of 
switches so that it could be played in a 
similar manner to a conventional percus­
sion grouping.

Such a console would probably have 
some foot operated switches, as well as 
various types of hand operated ones. A

This diagram shows the basic circuit of 
the LM3900, as used in the instrument 
simulator.

complete copy of a percussion grouping 
could be made, so that the same types 
of hand and foot movement would be 
required to "play" it, or a more con­
venient constructional arrangement 
could be used, with simple hand or finger 
operated switches.

Another idea would be to use touch 
operated switches, such as those fea­
tured in the March 1976 CDI section, to 
replace the mechanical switches. This 
approach may prove to be cheaper, as 
costly switches will be eliminated.

Organ enthusiasts may also care 

to experiment with schemes which 
trigger the sounds when various pedal 
or manual keys are operated.

We envisage that if a spare keying line 
was available, say from the bass pedal 
section, then this could be used to trip 
the bass drum simulator, which would 
then operate when any of these pedals 
were operated. If such facilities were not 
available, it may be necessary to provide 
circuitry which could extract suitable trig­
ger pulses from the relevant audio sig­
nals.

Other possibilities include providing 
an auxiliary manual or pedal board, to 
operate particular sections of the simula­
tor, or even utilising little used keys or 
pedals for this purpose. The circuitry 
necessary for these provisions will of 
course depend on the particular organ, 
and its internal circuitry.

We have implemented our design 
using a quad op-amp IC. We used the 
National Semiconductor LM3900 device, 
which contains four current differencing 
amplifiers. These do not require a split 
supply rail for their operation. Before dis­
cussing the circuit in detail, we will first 
consider the operation of the basic 
amplifier, as a good understanding of this 
will be required to follow the operation 
of the complete circuit.

Fig. 1 shows a basic AC coupled 
amplifier. Note the different symbol for 
the amplifier. This is recommended to 
avoid confusion with standard op-amps, 
as basic circuit operation is different. The 
current source symbol between the 
inputs implies the current mode of 
operation, and also signifies that current 
is removed from the negative input. The 
current arrow on the positive input 
indicates that this functions as a current 
input.

Consider first the DC biasing circuit, 
formed by Vb, Rb and Rf. Neglecting the 
input bias current, and remembering that 
both input are clamped one Vbe above
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ground, we can determine the currents 
flowing into the inputs. (The inputs are 
forced to this voltage by the operation 
of the internal circuit of the amplifier.)

The current flowing into the negative 
input is given by Vo/Rf, and the positive 
input current is given by Vb/Rb. The 
applied negative feedback forces these 
currents to be the same, so that Vo/Rf 
= Vb/Rb. Thus Vo = VbRf/Rb, and if 
Vb = V + /2, and Rf = Rb, then Vo = 
V + /2.

In other words, if the two resistors are 
equal, and if the bias supply voltage is 
half the supply voltage, then the output 
is biased at half supply voltage too. Of 
course, the bias voltages source can be 
used to bias more than one amplifier, as 
it is required to supply only the com­
bined bias currents.

In similar fashion, the AC gain can be 
determined, and as might be expected, 
is given by —Rf/Rin. The input 
impedance is determined solely by Rin, 
and is limited only by the input biasing 
current required by the negative input 
and by the magnitude of the noise volt­
age produced by Rin. A non-inverting 
amplifier can be achieved simply by con­
necting Rin to the positive input, rather 
than the negative input.

Before continuing, we should 
emphasise that the circuits about to be 
described are basically experimental in 
nature, in that they can be modified to 
suit particular needs and tastes. The 
sound effects are all capable of being 
"tailored", for example. However, we 
have designed a printed circuit board for 
use with the circuit configuration 
described, which should form a good 
base from which to commence.

A small power supply has been incor­
porated on the board, and made avail­
able for external use. Our prototype was 
able to supply in excess of 50mA at 
+ 30VDC, and was able to source or sink 
in excess of 5mA at +15VDC, in addition 

to the currents taken by the circuitry on 
the board itself. A transformer with a 24V 
secondary is required. Higher rated 
(voltage) transformers can be used, 
provided due notice is taken of the 
increased dissipation in the regulator.

Turning, now to the main circuit 
diagram, Fig. 2, we can examine the 
various sections. The power supply is 
formed by a simple zener regulated unit. 
The zener controls a BC547 general pur­
pose NPN transistor, which is capable of 
supplying currents of up to 100mA. A 
33uF electrolytic capacitor ensures 
adequate ripple rejection.

Amplifier A2 is used to split the supply 
rail, to supply the bias voltage for the 
remaining amplifiers, and also for use by 
rhythm generator chips. Normally, the 
LM3900 is capable of sourcing about 
18mA, but can only sink about 1.2mA 
(unless the inverting input is overdriven). 
So to ensure symetrical source/sink 
characteristics, a 1.8k resistor to ground 
has been provided. This means that we 
can sink or source about 9mA.

Amplifiers C1, C2, C3 and C4 are all 
connected with twin-T networks in the 
feedback paths, and are used to simulate 
drum type instruments. They are iden­
tical except for the frequency determin­
ing capacitors. Output biasing is 
determined by the 100k, 82k and two 10k 
resistors, so that the output voltage is 
approximately +14V.

The bias supply voltage is decoupled 
by a 1k/470uF resistor/capacitor com­
bination. This prevents interference from 
other sections of the circuit triggering the 
drum simulators. This decoupled supply 
also used to feed other sections of the 
circuit.

Each drum-effect circuit is adjusted to 
be just below the point of oscillation by 
the 4.7k trimpots, so that when excited, 
a damped, decaying sinusoidal 
waveform results. The length of the resul­
ting waveform is dependent on the set-

PARTS LIST
SEMICONDUCTORS
3 LM3900 quad op-amps
7 BC547 NPN silicon transistor, or 

equivalent
2 2N4360 P channel FETs, or 

equivalent
7 8.2V 400m W Zener diode
7 30V 400m W Zener diode
4 EM401 silicon diodes
17 1N4148 silicon diodes (see text)
7 red LED
CAPACITORS
7 1000uF 63V pigtail electrolytic
7 470uF 25V PCB electrolytic
7 33uF 35V PCB electrolytic

-2 10uF 35V tantalum
4 2.2uF 35V tantalum
6 0.47uF plastic
7 0.22uF plastic
3 0.15uF plastic
3 0.12uF plastic
14 0.1uF plastic
7 0.047uF plastic
4 0.01uF plastic

-F4 0.0022uF plastic
2 330pF plastic
7 10pF ceramic or polyester 
RESISTORS (all HW rating)

~7 10M, 17 1M, 5 470k, 1 330k, 7 180k, 
~3 120k, 19 100k, 4 82k,

^'26 10k, 4 6.8k, 7 3.3k, 2 1.8k, 2 1k,
7 270 ohm

3 2.2M trimpots
1 1M trimpot
7 10k trimpot
4 4.7k trimpots
MISCELLANEOUS
1 printed circuit board, 180 x 152mm, 
coded 76pi9
7 transformer, 240V to 24V, 150mA or 
larger
printed circuit board pins, insulated 
PCB standoffs, solder, hook-up wire, 
tinned copper wire

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Components 
with high ratings may generally be 
used provided they are physically 
compatible.

ting of the trimpot, and the frequency on 
the capacitors used. The 0.01 uF capacitor 
in parallel with the 82k resistor serves to 
roll off the frequency response above 
150Hz. (All four networks operate at 
lower frequencies than this.)

Excitation pulses are supplied by 
momentarily upsetting the bias condi­
tions. This gives a predictable amount of 
excitation, without altering the damping 
or frequency of the wavetrain. Each input 
is via an RC combination, and the inputs 
are intended to be connected to the 
+ 30V rail by a mechanical switch or tran­
sistor.
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The latter will normally be the 
appropriate output stage of the rhythm 
generator.

The amount of excitation is deter­
mined by the size of the resistor, while 
the capacitor prevents a further excita­
tion from being supplied when the 
switch opens again. The diode in series 
with the input is necessary only for 
rhythm generators which do not have 
uncommitted outputs. With uncommit­
ted outputs, and also if mechanical 
switches are used, the diode can be dele­
ted.

The extra diode shown connected to 
the high bongo input serves to trigger this 
unit also when the snare drum input is 
triggered, to give the full effect of a snare 
drum. The diode prevents the snare 
drum from operating when the high bon­
gos are operated, however.

The output from each instrument 
simulator is attenuated before being pas­
sed to the mixer stages. This is necessary 
to prevent overloading of the mixer.

We have used fixed resistors for the 
attenuators, although these could be 
made variable if desired. This may be 
advantageous if the unit is used as the 
basis of a percussion group, in which 
case they could be varied by the player 
during operation.

The remaining instruments, the low 
cymbals, high cymbals, maracas and 
snare drum, all utilise a white noise 
source, and gain their characteristics 
from suitable filters, in conjunction with 
envelope shaping.

Amplifier B4 is used as a non-inverting 
AC amplifier to boost the intrinsic ouput 
of the zener diode noise source. The gain 
is adjusted by varying the 10k trimpot, to 
give maximum undistorted noise. Note 
that it may be necessary to adjust the180k 
resistor used to set the current level 
through the zener, to obtain a good 
undistorted noise signal.

A 10pF capacitor is used to restrict the 
bandwidth of the noise signal to about 
15kHz. This is required to prevent slew 
rate limiting in the following stages.

Amplifier B1 is fed with the amplified 
noise, and is connected as a band pass 
filter. It has a centre frequency of about 
2kHz, a band pass gain of 1, and a Q of 
about 1. The filtered noise forms the 
basis of the snare section of the snare 
drum.

Amplifier B3 is also connected as an 
active filter, but this time as a high pass 
filter. It has a gain of 1 in the pass region, 
a corner frequency of about 2kHz, and 
a Q of about 1. Its output signal serves 
as the basis of the three remaining 
instruments, the short cymbals, long 
cymbals and maracas.

Two P-channel FETs are used to con­
trol the amplitudes of the filtered noise 
signals. For the snare drum, a control 
pulse is generated when the input is con­
nected to the +30V rail. This pulse has 
a very short attack time, but a much lon­
ger decay time. It is applied to the gate 
of the FET by the 2.2M trimpot. This is 
adjusted so that at maximum pulse 
amplitude, pinch-off is only just 
achieved.

Thus the noise signal at the source of 
the FET rises rapidly to a peak, and then 
decays slowly. As with the drum 
instruments, the input diode is not neces­
sary for open drain type switches.

The long and short cymbal control sig­
nals are generated in a similar manner, 
and applied to the gate of the second FET 
by diodes. These diodes prevent inter­
action between the instruments. The 
maracas signal differs in that it has a much 
longer rise time, so that the resulting 
noise signal rises and falls in intensity at 
a much lower rate.

The controlled noise signals are then 
summed in amplifier B2, before being 
attenuated and passed to the mixer. This 
is composed of amplifiers A3 and A4, and 
has three outputs, Right, Left and Mono. 
The mono signal is 20dB lower in inten­
sity than the other two signals.

Ten resistors are provided, enabling 
the five inputs to be spaced across the 
stereo image. The values we have chosen 
can be varied if required. The mono sig-

LEFT: Use this 
photograph of the 
completed board 
assembly as an aid 
to construction. 
Note the use of cir­
cuit board pins for 
all external connec­
tions.

RIGHT: This circuit 
diagram shows all 
the components 
which are mounted 
on the printed cir­
cuit board. The 
twelve op-amps 
are contained in 
only three pack­
ages.
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Allen & Heath, the British made range of 
mixing units renowned for their versatility, are 
now available in Australia through Optro Pty. 
Ltd. One of these units will meet your stage or 
studio needs — and at a sensible price.
THE MINIMIX
A miniature six channel stereo mixer with giant 
capabilities. Even though its size, ruggedness and 
battery provision make it extremely portable it is 
capable of the highest quality results suitable for 
broadcasting or mastering. The minimix can also be 
extended as your needs grow.

THE MONMIX
A five channel line stereo mixer.
THE AUXBOX
Designed for studio conditions when several auxiliary 
facilities become necessary.

MODULAR CONSOLE
This unit features all the sophisticated functions that 
the recording engineer needs for up to sixteen track 
recording and mixdown. These fecilities are coupled 
with modular construction for easy expansion.

THE POP-MIXER
A 16 channel (max.) stereo output, modular, portable 
sound reinforcement mixer with a host of special 
features. It's ideal for use by pop groups because it is 
lightweight, small, rugged, compatible, positive in 
operation, reliable and professionally presented.

For full technical information on any unit 
contact the sole Australian agent —
OPTRO PTY. LTD.
17 Arrawatta Street, Carnegie, Victoria 
Phone 569 0978, 569 0979
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Rhythm Unit

nal is produced by summing the left and 
right signals across a 1k resistor.

The remaining amplifier, number A1, is 
used to drive a LED, as a downbeat 
indicator. It can be triggered from either 
a positive or negative going input pulse, 
and turns on the LED for about 350ms. 
The printed circuit board overlay shows 

the connections required for negative 
edge triggering. To obtain positive edge 
triggering, simply change the 10k resistor 
connected to ground for a diode, and 
place the input diode in the alternative 
position.

Assembly of the components on to the 
PCB should not be difficult. The PCB is 
coded 76pi9, and it measures 180 x 
152mm. As you can see in the photo­
graph, all the trimpots are mounted on» 
the edges of the board. Input and output 
points are also at the edges of the 
board.

We recommend the PCB stakes be 
used for all connections to the board. 
This will prevent the fine tracks from lift­
ing due to mechanical strain. Commence 
construction by fitting them, and then fit 
the five links, which need not be in­
sulated.

Next fit all the resistors to the board. 
These are all Ya watt types, and should 
be mounted close to the board, it will

This is a full sized reproduction of the 
PCB pattern, shown from the copper 
side, and can be traced if desired.
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DRAKE AMATEUR 
C LINE

Superior performance—versatility!

Versatility . ..
Accuracy . . . 
Dependability...

R-4C 
RECEIVER 

$695

Use VFO of either 
R-4C or T-4XC for 
transceiving or 
separately.

4XC 
TRANSMITTER 

$625

• Linear permeability tuned VFO with 1 kHz dial divisions VFO 
and crystal frequencies pre-mixed for all-band stability • Covers 
ham bands 80. 40. 20. 15 meters completely and 28 5 to 29 0 
MHz of 10 meters with crystals furnished • Any fifteen 500 kHz 
ranges between 1.5 and 30 MHz can be covered with accessory 
crystals for 160 meters MARS. etc. (5.0-6.0 MHz not, recom­
mended) • Electronic Passband tuning gives sideboard selection, 
without retuning • Accessory Noise blanker operates on CW 
SSB and AM • Notch filter and 25 kHz crystal calibrator are 
built-in • Product detector for SSB/CW, diode detector for AM 
• Crystal Lattice Filter gives superior shape factor and ultimate 
selectivity for better adjacent channel rejection • Solid State Per­
meability Tune VFO • Three AGC Release Times, two for SSB 
and AM plus fast release for break-in CW Also AGC off • 
Excellent Overload and Cross Modulation characteristics • 
Dimensions: 5I/?"H, 1034"W. 12'/<"D (14.0 x 27.3 x 31.1 cm), wt.: 
16 lbs. (7.3 kg).

• Covers ham bands 80. 40, 20, 15 meters completely and 28,5 
to 29.0 MHz of 10 meters with crystals furnished: MARS and other 
frequencies with accessory crystals, except 2,3-3. 5-6. 10.5-12 
MHz • Upper and Lower Sideband on all frequencies • Auto­
matic Transmit Receive Switching on CW (semi break-in) • Con­
trolled Carrier Modulation for AM is completely compatible with 
SSB linear amplifiers • VOX or PTT on SSB and AM built-in • 
Separate VOX Delay Controls tor SSB/AM and CW • Adjustable 
Pi-Network Output • Two 8-pole Crystal-Lattice Filters for 
sideband selection. 2.4 kHz bandwidth • Transmitting AGC 
prevents flat topping • Shaped Grid Block Keying with side tone 
output • 200 Watts PEP Input on SSB—200 watts input CW • 
Meter indicates plate current and relative output • Compact 
size; rugged construction • Solid State Permeability Tuned 
VFO with 1 kHz dial divisions • Solid State HF Crystal Oscillator 
• Dimensions: 5%"H, 10%"W. 12%"D (14 0 x 27.3 x 31.1 cm). 
Wt.: 14 lbs. (6 4 kg).

SSR-1
$290

COMMUNICATIONS 
RECEIVER

$630
SIDEBAND 

TRANSCEIVER
• Synthesized • General Coverage
• Low Cost • All Solid State • Built-in AC 

Power Supply • Selectable Sidebands
• Excellent Performance

GENERAL: • All amateur bands 10 thru 80 meters in seven 600 
kHz ranges • Solid State VFO with 1 kHz dial divisions • Modes 
SSB Upper and Lower. CW and AM • Built-in Sidetone and 
automatic T/R switching on CW • 30 tubes and semi-conductors 
• Dimensions: 5’/2"H. 10%"W, 14%" D (14.0 x 27.3 x 36.5 cm). 
WT.: 16 lbs. (7.3 kg).
TRANSMIT: • VOX or PTT on SSB or AM • Input Power: SSB 
300 watts P.E P.: AM. 260 watts P E P controlled carrier compat­
ible with SSB linears: CW. 260 watts • Adjustable pi-network.
RECEIVE: • Sensitivity better than ’/?/xV for 10 dB S/N • I.F. 
Selectivity 2.1 kHz @ 6 dB, 3.6 kHz @ 6 dB • AGC full on receive 
modes, variable with RF gain control, fast attack and slow release 
with noise pulse suppression • Diode Detector for AM reception.

PRELIMINARY SPECIFICATIONS: • Coverage: 500 kHz to 30 
MHz • Frequency can be read accurately to better than 5 kHz 
• Sensitivity typically 0.5 microvolts for 10 dB S + N/N SSB and 
better than 2 microvolts for 10 dB S +N/N AM • Selectable 
sidebands • Built-in power supply: 117/234 VAC ± 20% • If 
the AC power source fails the unit switches automatically to an 
infernal battery pack which uses eight D-cells (not supplied) • For 
reduced current drain on DC operation the dials do not light up 
unless a red pushbutton on the front panel is depressed
The performance, versatility, size and low cost of the SSR-1 make 
it ideal for use as a stand-by amateur or novice-amateur receiver, 
short wave receiver, CB monitor receiver, or general purpose 
laboratory receiver.

ABOVE PRICES INCLUDE SALES TAX

ELMEASCO
Instruments Pty. Ltd.

P.O. Box 30. Concord, N.S.W. 2137.
Telephone: 736 2888.
Melbourne: 233 4044; Adelaide: 42 6666:
Brisbane: 36 5061
Perth: 25 3144: Wellington N.Z.: 69 7566.
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Rhythm Unit

help later troubleshooting if they are all 
aligned with the colour bands oriented 
similarly, so that the values can later be 
read off easily.

Now fit all the smaller capacitors, as 
well as the diodes and transistors. Pay 
particular attention to the orientation of 
the tantalum and electrolytic capacitors, 
as well as the orientation of the diodes, 
the larger capacitors should be fitted last, 
so that they do not interfere with the 
mounting of the smaller components.

The remaining passive components 
can now be fitted, and the board then 
checked thoroughly for mistakes. Once 
you are sure that all is OK, the three 
integrated circuits can be fitted. These do 
not require sockets, and can be soldered 
directly to the board, using a minimum 
of heat and solder.

The board is now ready for testing. You 
will require a 24V AC supply, a stereo 
amplifier and speakers, nine momentary 
contact switches, four 10k resistors, four 
1k resistors, and some shielded cable. If 
an AC supply is not available, a 35V DC 
supply will suffice.

First, set all trimpots in the extreme 
anti-clockwise position, when viewed 
from the edges of the board. Connect up 
the supply, and monitor the voltage on 
the emitter of the regular transistor. This 
should be §bout 30V. Then check the 
voltage at the +15V output terminal, and 
the voltage on the filtered +14V rail. This 
is available at the link above IC "C".

Now remove the supply. Connect the 
four 10k resistors to the drum inputs, and 
the four Ik resistors to the noise inputs. 
Then, using shielded cable, connect the 
free end of each resistor to the +30v rail 
(available between the two sets of 
inputs) via the switches.

The shields are used as the connector 
to the + 30V rail. The remaining switch 
is connected between the +30V rail and 
the downbeat input. Mount the LED on 
the output terminals, with due regard to 
polarity.

You may require isolating capacitors 
for the inputs to the amplifier. If in doubt, 
fit 0.1 uF plastic types in series with the 
active leads. The common lead connects 
near the right input.

Now apply power again, and check the 
operation of the downbeat LED. If you 
have fitted negative edge triggering, the 
LED should emit when the switch is 
released, and should last for about 
350ms. Conversely, if you have fitted 
positive edge triggering, it should emit 
when the switch is closed. No clicks 
should be heard in the speakers when 
the downbeat is operated.

The drum synthesisers are next on the 
checklist. Sounds should be produced 
when all four drum switches are opera­
ted. The length of each sound can be 
adjusted with the appropriate trimpot.

ABOVE: Use this overlay 
diagram as an aid to the 
placement of components. It 
is for the negative going 
downbeat input.

RIGHT: This section of the 
overlay shows the com­
ponents which need to be 
changed for the positive going 
downbeat input. Other com­
ponents remain the same.

Care is required while making these 
adjustments, however, as if the twin-T 
circuits oscillate, very loud continuous 
sounds will be produced.

The actual length required is a matter 
of judgement. It helps if you are musical, 
or have a good memory for sounds. We 
found that the best effects were obtained 
if the lower frequency drums were 
adjusted for "thumps” rather than 
"rings".

You should now be ready to adjust the 
remaining circuits. Leave the noise adjus­
ting trimpot in the maximum anti­
clockwise position, and while triggering 
each input in turn, adjust the appropriate 
trimpot. The long cymbals, short cymbals 
and snares should be set so that there is 
no period of constant intensity sound 
before the decay starts. Do not trigger 
the inputs too rapidly, as otherwise the 
correct sound will not be obtained.

When the snares are adjusted, readjust 
the high bongo trimpot so that the drum

sound lasts as long as the snares. You 
should, at this stage, have discovered that 
when the snares are triggered, the high 
bongos also sound.

The maracas are adjusted in a similar 
manner to the cymbals, so that they rise 
to a peak fairly slowly, and then com­
mence to decay again immediately. 
Once all instruments are working cor­
rectly, adjust the noise trimpot so that a 
suitably balanced sound is obtained.

Do not set this level too high, as other­
wise slew rate limiting may occur in 
amplifier B4. This will cause a sudden in­
crease in distortion, and is best avoided.

Your instrument simulator is now 
operational, and can be connected up as 
you desire. Details will be published in 
next month's issue of the various rhythm 
generator chips available, and how to use 
them with the percussion unit. Alterna­
tively, you may care to experiment with 
some of the possibilities mentioned 
earlier in the article. ®

ELECTRONICS Australia, October, 1976 45



Build this useful test instrument
«

Direct reading 
capacitance meter

Here is a very handy little instrument for the project builder and radio 
amateur. It uses only a handful of easily-obtained parts, and can be 
built at low cost. Build it and you can measure just about any capacitor 
within a few seconds.

by IAN POGSON

While browsing through a recent copy 
of the English magazine "Television", I 
came across a constructional article by A. 
Willcox, describing a Direct Reading 
Capacitance Meter. It was agreed among 
others here at EA that it would be a very 
handy instrument and it would be worth 
our while describing a version suited to 
our Australian conditions and availability 
of parts. Having built the instrument, our 
expectations were fully realised; it will 
read off readily and accurately any 
capacitance value from almost as low as 
1pF up to 5uF.

There must be many of our readers 
who have boxes of capacitors which 

Above is a photograph of the completed capacitance meter. A standard plastic case 
with an aluminium front panel was used to house the prototype.

have markings which are difficult to read, 
or even now have no markings at all. 
There are also capacitors which are 
marked with a colour code, or one of the 
newer codes which are not always read­
ily understood. In these cases where 
there is some doubt or confusion, this lit­
tle instrument will come up with the right 
answer in a few seconds.

In addition to measuring ordinary 
capacitors, as there is a potential dif­
ference between the two terminals 
amounting to a volt or two, it is possible 
to measure electrolytics. The polarity 
must be observed of course. Also, this 
potential difference makes it possible to 

measure the reverse biased capacitance 
of diodes, at the voltage appearing 
across the terminals. This is not all. Such 
other capacitance measurements as the 
junctions of transistors, coaxial cable, etc 
may also be made.

The device is quite simple, as may be 
seen from the circuit and the pictures. 
Following on from this, the cost is quite 
modest on current standards. The opera­
tion of the circuit is centred on the ever 
popular 555 timer IC. I will give a very 
brief description of the operation, but for 
readers who would like to go into this 
at a greater depth, I suggest that you refer 
to the original article by Mr Willcox, in 
the May, 1976 issue of "Television".

The two resistors selected by the range 
switch, together with the .01 uF capacitors 
and part of the 555 timer, form an oscilla­
tor. After undergoing switching in other 
parts of the 555 timer the output emerges 
at pin 3 in the form of pulses. One part 
of the pulse is discharged through 
capacitor Cx, via the diode to the supply 
rail. The other part of the pulse dis­
charges through the other diode and the 
meter. These pulses are integrated by the 
meter and give a reading in accordance 
with the capacitance Cx.

Calibration is achieved by adjusting 
the 47k trimpot, on any one of the ranges. 
This means that all other ranges will be 
correct, provided that all resistors of 
other ranges are close tolerance types. In 
point of fact, the four top resistors are 
important in this regard and 2% or better 
are advised. However, the 8.2M value is 
not readily available in such a close 
tolerance and 5% is normally used under 
these circumstances. Needless to say, we 
would not calibrate the device on this 
range.

The bottom row of switched resistors
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are not so important and 5% tolerance 
values are sufficient here. It will also be 
noticed that three resistors relate by a 
factor of 10, but the fourth resistor is 
reduced to 820 ohms and the fifth posi­
tion is reduced to a link. These are due 
to the effective resistance presented by 
the IC at pin 7.

In order to increase the top range 
measurement of 0.5uF by a factor of 10, 
a shunt in the form of a 1k trimpot is 
switched across the meter. Due to the 
low frequency of the oscillator on the top 
range the pointer of the meter is inclined 
to "jitter", so a 100uF electrolytic capaci­
tor is also switched across the meter with 
the trimpot to eliminate this effect. Of 
course, when switching out the x10 
facility, the jittering effect remains on the 
top range. It is not serious but, if you 
wish, the next lower range may be 
selected and the x10 switch added, again 
resulting in a 0.5u F range but with smooth 
meter operation.

To maintain accuracy of measurement, 
it is necessary to keep the supply voltage 
rail at a steady voltage. To this end, we 
have used a simple voltage regulator 
consisting of a 6.2V zener diode and a 
BC208 (or similar) transistor. It was found 
that this arrangement was slightly un­
stable under certain conditions and the 
0.1 bypass capacitor was added to cure 
this tendency.

The prime supply for our unit is a small 
9V battery, regulated by the circuit just 
mentioned. However, if you wish to 
operate the unit from the mains, then the 
battery may be placed in the circuit by 
the alternative consisting of a transfor­
mer, two diodes and an electrolytic 
capacitor. The On/Off switch should 
then be shifted from its present position 
to the primary of the transformer.

It seems that there can be problems 
these days in getting all the right com­
ponents for any project of this kind. I 
have already mentioned the require­
ments for the resistors, particularly with

LIST OF COMPONENT PARTS
7 Case 184mm x 115mm x 118mm, 

with aluminium front panel (Aust 
Transistor Co)

1 Meter, 50uA, 65mm x 60mm
1 Rotary switch, 2-pole 5-position
2 Toggle switches, SPDT
1 EA multi-dip board (see text)
3 label terminals, 1-red, 2-black
1 Pointer knob
1 IC, 555 8-pin DIL
1 Socket for IC
1 Transistor, BC208, BC548, BC108
2 Diodes, OA47 germanium gold 

bonded
1 Zener diode, BZX79C6V2
1 5-tag miniature tag strip
1 9V battery, No 2362 (optional)
1 Power transformer, 240V to 12.6V 

CT, PF2851 or similar (optional)
2 Diodes, EM401 or similar 

(optional)
CAPACITORS
1 .01 uF 200V greencap
7 0.1 uF 100V greencap
1 100uF 6.4VW electrolytic
1 1000uF 16VW electrolytic 

(optional)

regard to tolerance. Unfortunately, I had 
trouble in getting close tolerance resis­
tors in some sizes and as deadlines will 
not wait, I had to accept wider tolerances 
where necessary, rather than spend time 
chasing around elsewhere. This did result 
in some deviations from the expected 
accuracy on one or two ranges. 
However, this is just by way of illustration 
and I understand that my supplier now 
has a full range of close tolerance resis­
tors.

OA47 or similar gold bonded ger­
manium diodes are requisite but supplies 
of these still seem to be readily available. 
The case used to house the instrument 

RESISTORS (Yi watt unless stated 
otherwise) 
1 820 ohms 2% 
7 8.2k 2% 
7 82k 2% 
7 820k 2% 
7 47 ohms 5% 
7 820 ohms 5% 
7 10k 5% 
7 100k 5% 
7 1M5% 
7 8.2M 5% 
2 5.6k 10% 
7 1k trimpot 
7 47k trimpot 
SUNDRIES
Hookup wire, solder, lugs, screws, 
nuts, 3-core flex and plug (optional). 
Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used on the prototype. Components 
with higher ratings may generally be 
used, providing they are physically 
compatible. Components with lower 
ratings may also be used in some 
cases if available, providing ratings are 
not exceeded.

should also be available through your 
supplier, but any case of your choice may 
be used. The meter is a current type and 
this and the rest of the components 
should be readily available.

Construction is not critical but one or 
two points should be observed to get 
best results. The most important lead in 
the device is that from the junction of the 
two OA47 diodes, via the 47 ohm resistor 
to the + terminal for Cx. Stray C between 
this lead and large objects will cause a 
zero error on the 0 to 50pF range. By 
keeping this lead as short as possible, the 
majority of error in our case is due to the 
capacitance between the metal panel
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Colorarsi

DKK SMITH AND CHANNEL MASTER
Installing your own TV or FM 

antenna is much simpler than you 
think! Why waste good money when 
you can do it yourself for a fraction 
of the price. All you need is a little 
commonsense, and my guide: 'How to 
install your own TV or FM antenna'

Just 25c a copy or free when 
you order one of my Channel 

Master TV antennas.

a must for good reception!
SPIRAL INDOOR ANTENNA

Cat L-4010

If you're lucky enough to live in a strong signal area, 
you'll probably just get by with one of these spiral 
antennas — even with a colour set. But don't expect 
miracles if you are out of sight of the towers or over 
a few miles away. You then need an outside antenna. b8‘ L^UIU

Maar spirals
Look what I received 
with MY 
Channel Master!

$5.20

3110 COLORAY .
Don't let this apparently simple antenna fool you! A revolutionary design, the 3110 
combines moderate gain with amazingly high directivity and high front-to-back ratio 
which doesn't just kill ghosts in primary reception areas, it buries 'em, too! It has a 
built-in matching transformer which permits the use of either 300 ohm twinlead or 
75 ohm coax without the need for a balun. It has insulation-piercing washers so there's 
no need to strip back the insulation on twinlead. How simple can you get?
CAT L-40Z4............................................-.................................................................... ... .

$520

SUPER COLORAY 3111
If the 3110 kills and buries ghosts, this one sets about exorcising the set, too! For 
particularly stubborn ghosts in the metropolitan area. The 3111 has 5dB more gain 
than the 3110, AND 3.5dB more ghost-killing power, too. It has all the features of 
the 3110, such as flat gain across the channel for peak color reception; such as 
rugged aluminium construction, etc, etc. This is the antenna to use if you don't like 
watching two (or ten!) pictures at once on the same set.

Valiant 638
8 ELEMENT MODEL 638 FOR CHANNELS 2 & 6-11
The bandwidth of this popular antenna is deliberately restricted 
so as to give maximum performance on the channels of the 
various state capital cities. This antenna would not be suitable 
for channels 3 to 5A (which also includes the FM radio band) 
Because of this sacrifice, the antenna features excellent gain and

Cat L-4020

$48.00CAT L-4028

M8

Cat L-4064CoIoray 3110
Cat L 4024

directivity on the wanted channels. 
Cat L-4020 .......................................... $28.00

FM radia is alive «and welb

Super CoIoray 3111 
Cat L-4028

You may need something to get the signal 
down to the set...
300 OHM RIBBON (TWINLEAD) Does not unduly attenuate signal, but must 
be carefully routed to avoid metal, etc, which affects impedance.
Cat W-2070 .......................................... 15c/metre. Bulk price 100m or more 8c/m.

3 ELEMENT FM ANTENNA
You can run your FM tuner from the TV 
antenna or a simple dipole hoisted up the 
wall, but you wont get optimum results. 
For just a few dollars, you can erect an 
antenna specifically designed for the FM * 
bands (and your tuner will reward you for 
itl) This 3 element antenna is designed to 
cover the full 88-108MHz FM band (just in 
case we ever happen to get more stations!) 
and can be mounted vertically or horizontally.

..$9.90

Cat L-4064

990

U ACCESSORIES & BITS
Dick has a large range of accessories & bits-n-pieces to make your installation look really professional. 
For example: You could leave the lead-in draped across the wall, or you could do it properly:

Cat W-2070

I-------

W000SCREW STANDOFF Holds ribbon or coax flat, but out from walls and 
gutters, etc. Stops it flapping around in the breeze.
Cat L-4510 .25c each; 10 or more 20c each

75 OHM COAX CABLE Slightly higher attenuation, but not as prone to ghosting 
or impedance change. Ideal for color installations and 'trouble' areas.
Cat W-2080 ..........................................  30c/metre. Bulk price 100m or more 20c/m.
And if you want to run more than one TV. ..

4 SET TV/FM COUPLER If you want to run TV sets or tuners from the same aerial, use one
minimum loss and interaction. 300 ohms impedance. 
Cat L-4220..............................................................................-.........................-......... «-50
2 SET TV/FM COUPLER As above but for 2 sets Cat L-4218........................................... $2 50
4 SET TV/FM COUPLER As above but 75 ohms impedance Cat L-4474...........................$4.00
2 SET TV/FM COUPLER As above but for 2 sets, 75 ohms imp. Cat L-4472..................... $3.00
FM/TV SPLITTER This useful accessory splits the incoming 300 ohm twinlead into 3 different
signal leads: VHF TV; UHF TV & FM Radio. 
Cat L-4210.................................    ’
3 WAY ANTENNA SWITCH Attaches to the back of the TV set and allows up to 3 different 
antennas to be used for troublesome areas or long distance reception. 
C«t L-4Z32............ -........-........................................ 1

Cat L-4514

NAIL-IN STAND OFF For ribbon only, lets you run it neatly along skirting 
boards, etc. Gives a neat, professional job.

(fit'- ■
Cat L-4510

BALUN - 75 TO 300 OHM Allows you to use coax (for less ghosting) with sets of 300 ohms 
input impedance. Can also be used as an antenna balun (300 - 75 ohm) if waterproofed.
Call-4464................................... -..................    SZ-M

FREE
WITH ANY ANTENNA PURCHASE

Cat L-4514 .... 25c each, 10 or more 20c eachCat W-2080

Cat L-4512 70c each, 10 or more 60c each
) Cat L-4210

Cat P-2080 60c
75 OHM WALL SOCKET Mounts on wall or skirting board. Saves tripping

Cat P-2080
.. ..$1.75

FLUSH MTG 75 OHM WALL SOCKET The deluxe job. Clean, flush fitting -

$3.25
$3.50

Cat L-4504Cat P-2020
50cCat P-2020$3.50

40cCat L-4236
Cat L-4236

TV ANTENNA CLIP Quick way to connect lead-in to set. Ideal when using 
portable sets. Strong plated springs with screw terminals & plastic handles.

75 OHM COAX CABLE PLUG Terminates coaxial cable neatly and properly. 
Suits the 75 ohm wall socket.

RIBBON WALL PLUG 81 SOCKET Designed to mount on wall or skirting board, 
gives professional looking connection.

Then, of course, the antenna cannot stay in mid-air by itself. 
You could use something to hold it up?

designed for wall or skirting board mounting.
Cat L-4053 ...................................................

over trailing leads when the set is not in use.
Cat L-4504 .................................................

t L-4464
Cat L-4472

STANDOFF ASSEMBLY Use for standing off masts, etc. Complete with strap 
assembly (holds ribbon or coax).

Cat L-4153

Cat L-4152

Cat L-4150
BARGE BOARD MOUNT: This is designed to mount practically any TV antenna from a vertical

HOW OFTEN DO YOU 
SEE SOMETHING FREE 
THESE DAYS?

This handy do-it-yourself 
guide to correct TV & FM 
antenna installation.

PLANNING TO PUT UP AN ANTENNA?
As Dick says, it is simple to do but there are a few pitfalls — 

traps for young players, if you like. Don't fall into them — 
let this do-it-yourself guide from Dick help you out. It's 
free when you buy an antenna from Dick. If you've got an 
antenna, and you've got problems, this guide can also help 
you out. Purchased separately, its 25 cents. That's 25c 
which could save you a lot of time and effort, not to mention 
eye strain on a crook picture!
CH B4500.................. ........ ......................................................25«'

* or free with any antenna purchase. Please request.

surface (such as a wall, barge board, chimney, etc) It is 55 inches (1.4m) long.
Cat L-4150.............m « •• ...........    •• •• •• ...............«........... . ». $4.60
CHIMNEY MOUNT: Use the brick chimney to gain extra height and stability. This is a double
arm, single strap, easy to mount unit. Complete with mast mount assembly.
Cat L-4154........................... ,......................................-.............. .......... $6.80
WALL MOUNT: This can be used for wall or barge board mounting of a vertical mast up to 2 
inches (50mm) in dia. Complete with 'u' bolt and nest assembly. 11 inches (28cm) long.
Cat L-4152....................................................................................-..............................$3-40
WALL MOUNT: Similar to previous unit, but 27 inches (68cm) long, to help clear wide eaves.
etc. Also complete with 'u' bolt and nest mounting assembly.
Cat L-4153........................... ............................................. .. $4.75

DICK SMITH DEALERS :- 
HOBART- Aero Electronics -34 8232

Dick Smith Dealers carry 
many of our products - 
Prices may be slightly 
higher to cover freight costs.

123 A BATHURST STREET. HOBART, TASMANIA. 7000.

DARWIN - Veneman & Wyatt Electronics — 81 3491
24 STUART HIGHWAY, STUART PARK, N.T., 5794.

DICK SMITH ELECTRONICS GROUP
Head Office : Phone 439 5311. Telex AA20036. Coble Diksmit Sydney.

Mail Orders : P. O. Box 747, Crows Nest. N. S. W.. 2065.

N.S.W. Branches: GORE HILL-162 Pacific Highway. 439 5311.

SYDNEY-125 York St.. 29 1126. BANKSTOWN-361 Hume Hwy.. 709 6600.

■ q . QLD.-166 Logan Rd., Buronda.3916233.
Interstate Branches: VK _656 Bfjdge Rd Richmond.421614.

. PARK IN I Hi BOULEVARD I



Capacitance Meter

and the insulated terminal. This terminal 
is the common Jabel brand and is 
mounted through a %in diameter hole. 
The resulting error in our case is about 
0.5pF.

It may be possible to improve this zero 
error somewhat by punching out a hole 
in the metal panel about 5/»in (16mm) in 
diameter and screwing a piece of insula­
ting material over the hole. The terminal 
will then be mounted on the piece of 
insulation. We did not go to this trouble 
as we considered that the advantage 
gained was not really worth the extra 
effort.

As I said earlier, construction is not 
critical and it is left fairly open as to the 
way each individual tackles it. We used 
a piece of our general-purpose DIP PCB 
to mount the majority of components. All 
components, except the power supply, 
switches, meter and terminals, are 
mounted on the PCB. This may be seen 
in some detail in the photograph.

The 555 IC is mounted more or less 
centrally, with five of the oscillator resis­
tors (including link) grouped on either 
side of the IC. The rest of the com­
ponents are located around the IC. Inter­
connecting makes use of copper on the 
PCB where possible. Otherwise, links of 
some sort are used. In a number of cases, 
I drilled a hole through the board and the 
appropriate copper pad and then 
pushed a piece of 20B&S TC wire through 
the hole and made a link between points 
on the clear side of the board. This makes 
for a neat assembly.

To complete this assembly, I drilled 
two large holes so that the board could

This view shows the simple power supply 
regulator mounted next to the battery. 
The necessary components are mounted 
on a piece of 5-tag strip.

Interior view of the prototype. Most of the components were mounted on a piece 
of general-purpose DIP PCB which, in turn, is bolted to the meter terminals.

be mounted on the meter terminals. By 
the way, you may have noticed an extra 
resistor on the PCB assembly which 
could not be accounted for. Although I 
did not mention it earlier, I could not get 
a 1k trimpot in a hurry and so I settled 
for one of 470 ohms. The extra resistor 
is 330 ohms connected in series with the 
470 ohm trimpot.

Components for the power supply 
regulator, consisting of the transistor, 
zener diode, resistor and capacitor, were 
mounted on a 5-tag strip, with one 
mounting tag. This was located at the 
bottom of the case and adjacent to the 
battery.

The terminals, switches and meter may 
now be fixed to the panel and the PCB 
assembly may also be screwed to the 
meter. It now only remains to do the 
interconnecting wiring between the PCB, 
power supply, switches and terminals to 
complete the unit. You may have noticed 
that I have included two negative ter­
minals. These are paralleled and they 
have been included so that capacitors 
with short leads may be accommodated 
readily, just as larger capacitors may be 
connected across the two outer ter­
minals more conveniently.

If you should elect to operate the 
instrument from the mains, then it is quite 
an easy matter to dispense with the bat­
tery and substitute the transformer and 
electrolytic capacitor in its place. There 
is sufficient room for these components 
in the case which we used.

Having completed the wiring, it is 
always a good idea to make a thorough 
check to make sure that there are no 
errors or omissions. Satisfied that all is 
well, you are ready to switch on and 
calibrate the instrument.

To do the calibration, you need at least 
one capacitor of known value and close 
tolerance. Preferably, you should have 

five capacitors, such that when paralleled 
across the Cx terminals, you can check 
each of the five cardinal points on the 
meter. The lowest and the highest ranges 
could best be avoided for calibration, but 
any of the remaining three could be 
used.

I calibrated our unit on the middle 
range with five close tolerance .001 uF 
polystyrene capacitors. These were 
added across the Cx terminals progres­
sively and each of the relevant points 
checked and noted for any signs of non­
linearity. The 47k trimpot is adjusted to 
give the most accurate readings across 
the meter scale.

If you only have one capacitor for 
calibration purposes, it should preferably 
be one which gives close to a full scale 
reading on the meter.

In addition to the basic calibration, we 
still have to calibrate the x10 multiplier. 
To do this, the range switch is set to the 
0 to 0.5uF range. You will also need a 
capacitor of known value close to the 
maximum scale reading of 5uF. The 1k 
trimpot is set so that the reading on the 
meter scale corresponds with the value 
of the calibrating capacitor. The capaci­
tance meter is now ready for use.

In using the capacitance meter, one 
precaution must always be taken. Before 
adding a capacitor to the Cx terminals, 
the range switch should be rotated to the 
extreme left or 0 to 0.5uF position. If this 
is not done and a large capacitor is con­
nected to the terminals, the meter will be 
"slammed", which is a practice which 
should be avoided as much as possible.

A few minutes with the capacitance 
meter, with a handful of assorted capaci­
tors, some electrolytics under 5uF, some 
diodes of various types, transistors, coax­
ial cable, etc., and you will soon appre­
ciate how useful and versatile this little 
instrument can be.
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Simple safety device for your car:

Audible Reversing Alarm
Are you worried about possible dangers to children and others when 
reversing your car? Do you feel that ordinary reversing lights, as fitted 
to most cars, are not a sufficient warning to pedestrians? If so, you 
may consider fitting an extra audible alarm to your car, to give a more 
noticeable indication that you are reversing.

by DAVID EDWARDS

First and foremost, readers and 
motorists should realise that when 
reversing their car, the onus is on them 
to avoid all collisions and dangerous 
situations. In particular, when crossing 
the footpath, pedestrians have right of 
way. This applies whether the car is 
reversing or moving forward normally.

As part of the design rules for Aus­
tralian cars, all new cars must be fitted 
with visual reversing indicators. These 
can be either separate white lights, or the 
amber indicator lights. In either case, 
they must come on when reverse gear 
is selected, and the ignition is on.

This requirement has been in force for 
some time, so that the majority of cars 
now on the road are fitted with one or 
other of these warning systems. In 
general these systems are adequate, and 
do not require supplementing.

However, situations do exist when 
some form of additional indication is 
warranted. Perhaps the most obvious 
example is that of a car reversing from 
a garage across the footpath and onto the

AUDIBLE REVERSING 
INDICATOR

Note that this circuit is suitable only for 
negative earth cars which use the indica­
tor lights as reversing lights. See text for 
details on other types of cars. 

street. The possibility exists, especially in 
daylight, that pedestrians may not see the 
reversing lights, or hear the car itself.

In these situations, the car driver may 
not be able to see the pedestrians either, 
and so there is a chance that the pedes­
trian may be knocked down and injured. 
The fact that the driver was not able to 
see the pedestrian does not absolve him 
from blame; the law requires that he 
exercise the necessary care required to 
prevent such accidents.

One possible solution to this problem 
is simply to reverse into the garage, 
rather than out of it. This means that 
when leaving the garage the driver will 
have much better vision, and that he has 
a clear, unobstructed view when revers­
ing into the garage.

In some cases, however, this course of 
action is not practicable, and the car must 
be reversed from the garage. In these 
situations, a majority of pedestrians who 
realise that the car is about to reverse will 
yield right of way, even though they are 
not required to by law. The car driver 
must still be vigilant, however, as not all 
pedestrians may see and act upon the 
normal reversing light indications.

It is in these situations that it can be 
worthwhile to have an additional indica­
tion that the car is reversing. One quick 
and simple way of doing this is to operate 
the car horn briefly. This is a universal 
sound that is usually acted upon 
promptly by pedestrians.

Blowing the horn does require cons­
cious action from the driver, which may 
not always be carried out. In addition, car 
horns tend to produce extremely loud 
sounds, which may not be appreciated 
by those in the vicinity. What is really 
required is a softer sound which will 
operate automatically.

This can be done quite simply by 
wiring a suitable sound source in parallel 
with the reversing lights. Such a sound 
source should be cheap, robust and easy 
to fit. Completely solid state piezoelec­
tric transducers fit this bill completely.

Shown above is the solid state piezo­
electric transducer, which forms the basis 
of the alarm. It can be connected for 
either pulsed or continuous operation.

A new device of this type has recently 
come on the market. Distributed in Aus­
tralia by C & K Electronics (Aust). Pty Ltd, 
the AudioLarm VL150RM continuous 
tone/deep unit operates from voltages 
between 5 and 16VDC. With a supply 
voltage of 12V, the output sound level 
averages 92dB. Operating frequency is a 
nominal 2900Hz.

The unit is sealed into a plastic case, 
with two tin plated screw type terminals. 
A third control lead simply emerges from 
the potting compound at the rear. If this 
lead is connected to the negative ter­
minal, the unit operates continuously. 
But if it is connected to the positive ter­
minal, the unit beeps with a duty cycle 
of about 70%. Current consumption is 
less than 100mA in both modes.

The AudioLarm has diode protection 
against reverse polarity. It will operate 
over a temperature range of —20 to +65 
degrees C. It will continue to operate 
even when submerged in water (we tried 
it!), and it cannot be damaged by sharp 
objects entering the grill. The unit is
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mounted onto a panel from the rear, 
using a 28mm dia. hole and the supplied 
retaining rim.

The remaining problem then is simply 
how to connect the unit into the wiring 
system of your car. If your car is fitted 
with separate reversing lights, then all 
you have do is find the appropriate wire, 
and connect the AudioLarm between it 
and the car chassis, with appropriate 
polarity. If your car has a negative earth 
system, connect the negative lead from 
the unit to the chassis, and the positive 
and control leads to the wire.

For positive earth cars, simply reverse 
the leads from the AudioLarm. We 
should mention that the unit will only 
operate satisfactorily on 12V cars. With 
6V systems, the sound produced is too 
low in intensity to be of use.

Cars which use the rear indicator lights 
for the reversing lights pose a slightly 
harder problem as far as interconnection 
is concerned. The AudioLarm could be 
connected across the reversing switch, 
but this would involve running additional 
wiring from the front of the car to the 
rear, where the unit is best mounted. If 
you feel capable of finding the switch, 
and sorting out which leads are the cor­
rect ones, as well as running the extra 
wires, go ahead by all means.

However by simply adding a single 
transistor it is still possible to keep all 
wiring in the boot area of the car. The 
circuit, which is shown in the diagram, 
functions as a simple AND gate. Any 
small general purpose NPN transistor can 
be used.

In order for the AudioLarm to be ener­
gised, both left and right indicators must 
be on. If either one is on alone, such as 
when the direction indicating system is 
in operation, the unit will not sound. If 
a disabling switch is required, it should 
be connected in parallel with the 100 
ohm resistor. This will keep the switch 
contacts wetted, and ensure reliable 
operation.

If the car is fitted with a hazard warning 
system, the alarm will operate when this 
system is used. It will be pulsed on and 
off in sympathy with the hazard lights. If 
your car has a positive earth electrical 
system, use a PNP transistor, and reverse 
the connections to the alarm unit.

The transistor and associated com­
ponents can be mounted on a small 
piece of tagstrip, and placed in any con­
venient position inside the boot. The 
alarm unit itself should be mounted in the 
vicinity of the rear bumper bar, facing 
downwards so as to minimise the chance 
of dirt or other foreign materials clogging 
the grill. Ideally it should be mounted so 
that it will not be struck by stones flung 
up by the road wheels, and so that it can­
not be easily seen.

So there you are: a simple and easily 
installed audio alarm system, to 
supplement the normal reversing light 
indicators. Using a minimum of parts, it 
should be very reliable in operation. ®

COMPUTER COMPONENTS

Smaller items shipped collect by rail to nearest station (please advise). Large items shipped road, 

freight to be prepaid.

MAGNETIC TAPE DRIVES 
c/w Reed Switch Alpha-Numeric 
Keyboards—Suitable Microprocessors or 
Audio Modification—9 Track, 800 bits/inch. 
$160.00

POWER SUPPLIES
Regulated Input 240V AC Output + 6V (Adj) 
50A +12V (Adj) 10A -18V (Adj) 50A. 
$250.00

DRUM BLOWERS
115V 7.0 A 1550 RPM 1 /5HP 10" dia. x
4" Drum. Reconditioned—in Housing with 
Filter. $45.00

DISC DRIVE UNITS
c/w Power Supply—2 Megabit Capacity. 
$450.00

CARD KEY PUNCH & PRINTER
-80 Col. Card-New. $400.00

DRUM BLOWERS
Rotron 115V 2.A 3100RPM 6" Dia. x 3"
Drum. $20.00

ALPHA-NUMERIC KEYBOARDS
—Mechanical. $10.00

MUFFIN TYPE FANS
Large 11 5/220V 6" Dia. x 3". $20.00

MOTORS
1 1 5/230V 50Hz Reversible 920RPM 1/10
HP approx. $15.00

FANS
—Rotron 8" Dia. Blade 1 15 1.1A c/w Guard
and Cowl. $10.00

DRUM PRINTER
1 1 5V—Single Column. $25.00

PAPER TAPE READER
—Head Assembly. $45.00

POWER SUPPLIES
Input 95-240V AC Output 48V 2A, 10V 
1A—c/w Constant Voltage Transformer; 
13,000 uF 73VCap, 4 Pole Single Pole, 3 
Pole c/o Relay 48VDC 2 Pole Contactor 48V 
DC. 6 Fuse Holders. $30.00

PAPER TAPE PUNCH
— Head Assembly. $45.00

RELAYS
—Mercury Wetted High Speed—Octal Base. 
$3.50

FRASER PRODUCTS, 425E PENNANT HILLS RD, 
PENNANT HILLS. PHONE BUS. 02-848 9133. 

AH. 02-639 0432.

Fortine detail work 
— a hands free 
magnifier

The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern­
ment departments and major 
industrial organisations. Available 
in 3 different magnifications.
Price $21.00

STC 846

For further information send this coupon today:
r--------------
I STOTT TECHNICAL SERVICES mea 10 76 (
■ (Division of Stott’s
■ Technical Correspondence College Pty. Ltd.)
। 159 Flinders Lane, Melbourne, Vic., 3000
■ Please send me full information on the 3-D Magna-Sighter. ।
। I understand that no Sales Representative will call. ।

• Name.............................................................................. J
5 Address........................................................................ ।

■.....................................................Postcode................. ■
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Save on car service costs with the

Heathkit CM-1050 
engine analyser
One of the most useful instruments that one can have for auto tune-up 
work is an engine analyser to enable correct adjustment of the carburet­
tor and ignition system, and to check on battery, voltage regulator and 
alternator condition. This build-it-yourself engine analyser from Heathkit 
should meet the needs of both garages and Saturday-afternoon 
mechanics alike.

by GREG SWAIN

With the cost of petrol edging closer 
to the inevitable $1 per gallon mark, there 
is now more incentive than ever to keep 
the family car in a good state of engine 
tune. A well tuned engine will not only 
give better performance, but will also 
give reduced fuel consumption and save 
a few of those hard-earned dollars. And 
if you do your own tune-up work you can 
save on service costs as well.

There are many Saturday-afternoon 
mechanics who could take advantage of 
these potential savings-if only they had 
the right equipment. If you are one of 
these people, then this project from the 
Heath Company should really hit the 

A comprehensive range of measuring facilities makes the CM-1050 Engine Analyser 
an invaluable service tool for engine tune-ups and fault finding.

spot. It is the Model CM-1050 Engine 
Analyser which, for an initial outlay of 
around the $118 mark, will enable you to 
maintain your car in a good state of tune, 
and save on service and fuel costs. It 
could well pay for itself in a very short 
time.

A glance at the specifications panel will 
give some indication of the capabilities 
of this versatile test instrument. Basically, 
the instrument is supplied as a kit of 
parts, complete to the last nut and bolt, 
and intended for assembly in the home 
using a minimum of tools. The aim is that 
the purchaser derive a deal of satisfaction 
from building up the kit, and on com­

pletion be rewarded with a useful piece 
of test gear.

Facilities offered on the Model 
CM-1050 Engine Analyser include pro­
vision for measuring voltage, current, 
resistance, engine speed (rpm), dwell 
and spark (voltage comparison between 
plugs). The unit is supplied complete 
with test cables which are clipped to 
various points in the wiring, but most 
frequently to the distributor terminals.

There is provision also to measure the 
voltage across the closed stationary 
points. This voltage is interpreted as 
points resistance, and read off the meter 
scale as "good" or "bad". In addition, the 
unit may be used to substitute a capacitor 
(condenser in automotive terms) in place 
of the existing capacitor in the distributor 
to check on its condition, and to check 
alternator condition.

Voltage measurements are performed 
on one of three ranges calibrated 0-3.2V, 
0-16V, and 0-32V. A special "battery 
adapter" consisting of a large 0.25 ohm 
50W resistor and a shorting strap, en­
ables charging voltage to be measured. 
The 0.25 ohm resistor is placed in series 
with the battery to isolate the battery 
from the regulator.

Current measurements call for the use 
of a special current shunt which, when 
connected in series with any circuit, 
allows current measurements as high as 
90 amps to be made. Charging current 
may be measured by using the shunt in 
conjunction with the battery adapter.

All measurements are read off a large, 
easy-to-read 11cm x 15cm meter move­
ment.

Perhaps the most useful measuring 
facilities on the Model CM-1050 engine 
analyser are the tacho and dwell ranges, 
at least as far as everyday tune-up work 
is concerned. A tachometer of known 
accuracy is essential for adjusting the 
idling speed. This is particularly the case 
for cars with automatic transmission.

For example, the idling speed of a 
typical 6-cylinder car with automatic 
transmission is generally somewhere in 
the vicinity of 600 rpm with the trans­
mission in drive. If the idling speed is too 
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high, the car will tend to creep more than 
normal, and if it is too low the engine will 
run roughly, have a tendency to stall, and 
have higher than usual bearing wear.

Note that modern cars tend to have 
higher engine idling speeds than earlier 
models, this because engine idle mixture 
is leaned off (and the adjustment sealed) 
to meet anti-pollution requirements. 
Whatever model car you own, it is 
important that all engine adjustments 
and settings be made according to the 
manufacturers' specifications. Invest in a 
workshop manual if you don't have 
one.

Ignition timing adjustments also 
require the use of a tachometer. For 
example, the initial ignition timing 
advance on 1971-1973 Holden HQ 6- 
cylinder models is 5 degrees BTDC 
(before top dead centre) at 480 to 520 
rpm. This engine speed is obtained with 
the vacuum line to the distributor 
diaphragm disconnected and plugged.

So a tachometer is a very useful aid to 
the home mechanic. The instrument 
described here actually has two tacho 
ranges, one calibrated 0-1200 rpm and 
the other 0-6000 rpm. The lower range 
is used for idling speed adjustment, while 
the higher range may be used if you have 
occasion to test the engine speed under 
road conditions or calibrate a perman­
ently installed tachometer.

Although the high range is marked 
0-6000 rpm, this should not be taken as 
a licence to run any engine up to 6000 
rpm while in neutral. In fact this is quite 
likely to put a piston through the head, 
and that is a very expensive repair job 
indeed.

It is also necessary to adjust the dwell 
before making ignition timing adjust­
ments. Dwell is the number of degrees 
the distributor cam rotates while the igni­
tion points are closed. This measure­
ment, also called "cam angle", affects 
timing. (Note, however, that timing does 
not affect the dwell.)

Before carrying out timing adjust­
ments, therefore, the dwell angle should 
be set to the manufacturer's specified 
figure. For Holden 6-cylinder engines, 
this is given as 30-35 degrees. If the 
measured dwell is less than the specified 
figure, the point gap is too wide and must 
be decreased. On the other hand, if the 
measured dwell is too high, the gap is too 
narrow and must be increased.

There is another reason why proper 
dwell adjustment is important.

In the ignition system, the spark for 
ignition is generated when the distributor 
points, which are in the coil primary cir­
cuit, are opened and the magnetic field 
in the coil collapses. This collapse is very 
rapid and causes a high induced voltage 
in the secondary of the coil, firing the 
plug.

To prepare for the next spark, the dis­
tributor points must close and let the 
magnetic field build up again in the coil. 
This build-up of the magnetic field is not 

instantaneous, and if the distributor 
points do not remain closed for long 
enough it will not have time to build up 
to its maximum level. The result will be 
a low secondary voltage and a weak 
spark.

This phenomenon is particularly 
noticeable at high speed, and can cause 
misfiring. It can also make the engine 
harder to start, particularly in cold 
weather. For these reasons, it is neces­
sary to allow the points to remain closed 
for as long as possible, and the manufac­
turer's recommendations should be 
followed when making adjustments.

A change in dwell angle reading or a 
wavering of the meter pointer can mean 
one or a combination of several faults. 
A fluttering pointer at high engine speeds 

schematic of the dwell measuring circuit.Fig. 1: simplified

can indicate points bounce. Increased 
tension on the moveable-point spring 
can correct this fault. If the meter pointer 
wavers, the distributor cam shaft could 
be wobbling due to worn bearings, or the 
cam could be worn.

The circuit details of the tacho and 
dwell ranges are described in some detail 
below. Other ranges, including voltage, 
current and resistance measurements, 
function in a manner similar to a conven­
tional multimeter and are not detailed.

The main exception here is the capaci­
tor test facility. As indicated previously, 
for this test the engine analyser simply 
switches a substitute capacitor in place 
of the existing capacitor in the distribu­
tor. Circuit details are given in the con­
struction manual. The other exception is 
the spark test circuit, which is also 
detailed in the manual.

Fig. 1 shows a simplified schematic of 
the dwell circuit. When SW1 is in the 
dwell position, transistor QI acts as a 
switch to supply operating voltage to 
transistors Q2 and Q3. Transistor Q1, 
in turn, is controlled by diode D1.

When a voltage greater than 4.5V is 
present at the positive input, or the posi­
tive input is disconnected, diode D1 is 
reversed biased and no current can flow 
through resistors R18 and R19. This 
means that transistor Q1 is turned off, 
and no voltage is applied to Q2 and 
Q3.

However, if the inputs are shorted 
together, as when the ignition points 
close, current flows through R19, D1 and 
R18. This turns Q1 on and the internal 
battery voltage is applied to Q2 and Q3.

Capacitor C6 and resistor R18 remove 
large voltage spikes that occur when the 
ignition points open.

Resistors R20 and R21 provide bias vol­
tage for Q2 and Q3. Q3 is a constant cur­
rent source with voltage reference 
provided by the combined base-emitter 
drops of Q2 and Q3. The current from 
Q3 flows through zener diode D2, caus­
ing the zener reference voltage to be 
applied to the resistor network made up 
of R22, R23, and R24. Thermistor RT1 is 
used to compensate the circuit for tem­
perature variations.

Voltage is applied through either R23 
or R24 by SW2 to the basic meter circuit. 
With the inputs shorted together, R23 is 
adjusted for a full-scale meter reading of 
60. R24 is adjusted for a "full-scale" 
meter reading of 45. Thus, when the igni­
tion points are open, the meter reads

ELECTRONICS Australia, October, 1976 53



zero and when the points are closed the 
meter reads full-scale.

In practice, though, the ignition points 
are closed for only part of the time, so 
the meter will read only the average time 
they are closed. For example, if the 
closed and open times are equal, and if 
the pulses are of sufficiently high 
frequency, the meter will be deflected 
approximately one-half or full-scale. 
Again, if the points have been set with 
a high dwell angle the average reading 
indicated will be well up the scale. The 
reverse applies if the ignition pointshave 
been set with a small dwell angle.

We do have a specific criticism of the 
dwell circuit in that the design end-point 
voltage for the internal cells is somewhat 
on the high side. We checked the circuit 
using a variable supply and found that it 
ceased to function properly when the 
supply voltage fell below about 3.4V. This 
gives an end-point voltage for each cell 
of somewhere around 1.1V, and means 
that the cells will have to be replaced 
more frequently than otherwise.

Dwell angle is, by the way, indepen­
dent of the engine speed. To understand 
why this is so, consider the fact that a 
given engine speed, say X rpm, will 
produce an average reading due to the 
open and closed times of the ignition 
points. Doubling the engine speed to 2X 
rpm doubles both the open and closed 
times, leaving the average reading 
unchanged. The dwell angle should thus 
remain constant for all engine speeds.

Fig. 2 shows a simplified schematic of 
the tachometer circuit. This circuit is 
identical to the dwell circuit as far as the 

junction of R22 and C7.
When the points first close, a positive 

voltage pulse is coupled through capaci­
tor C7 to diode pair D3 and D4 which 
clamp it to approximately 1.3V. This vol­
tage is coupled through resistor R25 to 
Q4 and the base of Q5, turning both tran­
sistors off.

With Q5 turned off, C8 is allowed to 
charge through one of the timing resis­
tors. At the same time, current flows 
through R26 and R27, turning Q7 on and 
allowing current to flow through the 
meter circuit.

Before the ignition points open again, 
C8 becomes charged, Q6 conducts, and 
Q7 cuts off. This causes the meter to 
respond to only a small part of the pulse 
generated when the points close. The 
measured pulse duration is independent 
of engine speed, and is changed only by 
the selection of a different timing resis­
tor.

When the points open, the voltage at

This view shows 
details of the 0.25 
ohm resistor 
assembly and the 
special 90A cur­
rent shunt. The 
resistor is used to 
isolate the voltage 
regulator from the 
battery when 
charging voltage is 
to be measured.

D2 drops to zero. This causes Q4 to 
clamp a negative voltage on the base of 
Q5, turning Q5 on and providing a dis­
charge path fpr capacitor C8. Capacitor 
C8 then discharges to zero volts, turning 
Q6 off. The circuit remains in this condi­
tion until the points close again.

Thus, each time the ignition points 
open and close, a current pulse flows 
through the meter circuit. The width of 
this pulse is determined by the charging 
rate of C8 through one of the timing resis­
tors. The meter will indicate the average 
pulse rate.

Thermistor RT2 is used to compensate 
the circuit against temperature variations, 
while capacitor C9 prevents stray vol­
tages from appearing across D2. Capaci­
tor C10 is switched in parallel with C18 
on the high rpm range to correct a slight 
error caused by the Q6-Q7 circuit at high 
engine speeds.

Now let's take a look at the Model 
CM-1050 Engine Analyser as a project for
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Engine Analyser

the do-it-yourself enthusiast, that is as a 
kit of parts.

To summarise, the kit is presented with 
typical Heathkit thoroughness, carefully 
packaged, and accompanied by the cus­
tomary detailed assembly manual. As 
with the exhaust analyser described last 
month it went together with few pro­
blems, worked right from switch-on, and 
was rugged and attractive in finished 
form.

From a physical standpoint, the unit is 
constructed in a simple U-shaped chassis 
with a blue marviplate cover. Most of the 
electronics is contained on a single PCB 
which is mounted vertically inside the 
chassis and held in place by the switches 
and the meter terminals.

The most involved part of the job has 
to do with the switch wiring. However, 
this is carefully detailed in the assembly 
manual, and is greatly simplified by the 
use of a factory-prepared wiring loom.

The one hassle encountered con­
cerned the tachometer calibration 
procedure. This procedure calls for a 
50/60Hz input from the mains, and a 
calibration cable with a two-pin plug is 
supplied for this purpose. A 10k 1W 
resistor in series with one of the leads 
completes the cable.

The problem is that the procedure 
assumes a mains voltage of 120VAC, and 
no provision is made for other voltages. 
There is a simple solution to the problem 
though—just solder a second 10k 1W 
resistor in series with the first and plug 
into the 240VAC 50Hz mains. The RPM 
CAL control is then adjusted so that the 
meter reads 1000 rpm.

Although an American style two-pin 
mains plug is supplied as part of the 
calibration cable, it isn't really necessary 
that you replace it with an Australian- 
approved 3-pin type. It takes only a few 
seconds work to carry out the calibration 
procedure, after which the calibration 
cable is no longer used (except perhaps 
for occasional checks on tacho 
accuracy).

Exercise extreme caution when carry­
ing out the calibration procedure to 
ensure personal safety. If you feel at all 
unsure of yourself, wind some insulation 
tape around the connections between 
the test leads and the calibration cable.

Operation of the completed instru­
ment is described in a comprehensive 
handbook accompanying the kit. The 
procedure for obtaining each of the 
various measurements of which the 
instrument is capable is described in 
some detail, and the various electrical 
connections shown in pictorial form.

For those unlucky enough not to get 
the instrument going first try, the assem­
bly manual contains a detailed section on 
troubleshooting procedures. In the event 
of further difficulties, advantage may be

GENERAL
Cables Supplied ...........................

Accessories Supplied ..............

Batteries Required ....................
Battery Life ....................................
Dimensions (overall approx.)

SPECIFICATIONS
ELECTRICAL
Voltmeter ....................................... Three ranges:

0-3.2 volts DC, ±3% of full scale.
0-1 6 volts DC, ± 3% of full scale.
0-32 volts DC, ±3% of full scale.

Ohmmeter....................................... Two ranges:
R x 1 (100 ohm centre scale) ±3° arc.
R x 100 (10k ohm centre scale), ±3° 

arc.
Tachometer .................................... Two ranges:

0-1200 rpm, ±3%offull scale.
0-6000 rpm, ±3% of full scale.

Dwell Meter" ................................. Two ranges:
0-45° (on 0-60° scale), ± 3% of full scale.
0-60, ±3% of full scale.

Amperes .......................................... -5 to +90 amperes DC, ±3% of full

scale.
Spark Output ................................. 0-50
Point Resistance.......................... Good/Bad.
Alternator ....................................... Good/Bad.
Condenser ....................................... 0.22pF, 10%.

Two 2.4m two-conductor test cables.
One 60 cm alligator lead.
One 60 cm alligator to push-on connector. 
90-ampere shunt.
0.25 ohm resistor assembly.
Three 1.5V C-cells.
100 hours average.
27 cm wide x 19 cm high x 22 cm deep.

taken of the full technical back-up and 
factory repair service offered by the 
company.

The Heath Company is represented in 
Australia by Warburton Frank! Pty Ltd, 
who have branch offices in all state capi­
tals and in Wellington NZ. Readers

d should either write to The Heath Centre, 
e 220 Park St, South Melbourne, Vic 3205, 

or ring one of the following numbers:
n Sydney 648 1711, Melbourne 699 4999, 
J, Brisbane 52 7255, Adelaide 356 7333, 
i- Perth 65 7000, Hobart 23 1 841, Welling­
’s ton (NZ) 69 8272. ®
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BUILD YOUR OWN 
AC-DC MULTIMETER
While a vast array of test equipment is currently being sold—and 
used—within the electronics industry, the ordinary multimeter still 
holds its place as probably the most useful single item. This article 
discusses the construction of a typical bench multimeter from a 
do-it-yourself kit, concentrating particularly on how such an 
instrument functions.

by WALTER NEVILLE

Up till a few years ago, a significant 
proportion of the multimeters in use in 
Australia were home constructed, using 
locally manufactured meter movements, 
components and hardware. More re­
cently, however, there has been an influx 
of multimeters, mainly from Asian coun­
tries, of such a quality and at such a price 
level that locally assembled instruments 
have not been able to compete.

That position still holds and is not likely 
to change in the foreseeable future, so 
that anyone who aspires to build up their 
own multimeter may as well forget the 
idea or else settle for a wholly imported 
kit, which can be expected to be price 
competitive.

But why build your own multimeter 
when a complete, commercial instrument 
can be bought for a comparable figure? 
The answer simply is that plenty of 
enthusiasts like to build things, partly for 
the satisfaction of doing so, and partly 
because the practical experience rein­
forces their appreciation of how the 
various gadgets actually work.

The multimeter pictured in this article 
was put together by the writer from an 
imported multitester kit branded as 
"Archerkit" No 28-4013 and sold by 
Tandy Electronics stores throughout Aus­
tralia. The advertised price is $19.95 and 
compares with a figure of $24.95 for the 
same instrument fully built-up. Since the 
kit contains a detailed how-to-build-it 
brochure, the emphasis of our remarks 
here will be on how a multimeter 
works.

A "multimeter" or "multitester" nor­
mally contains a single moving coil or 
"D'Arsonval" meter movement with 
associated circuitry and calibration which 
allows it to read voltage, current and 
resistance appropriate to the needs of 
anyone involved in electronics-from 
engineer to enthusiast. This being the 
case, such instruments are sometimes 
referred to as "volt-ohm-milliammeters", 
or "VOMs".

Fig. 7: Illustrating the circuitry in use 
when the instrument is set to measure 
direct current in milliamps.

The Archerkit 28-4013 is fairly typical in 
that it measures volts up to 1200DC and 
1200AC, current up to 300 milliamperes 
and resistance up to about 2 megohms. 
It has an "off' switch position to minimise 
the effects of vibration white the meter 
is being carried and electrical protection 
to reduce the hazards of accidental 
overload.

To illustrate what is involved in this 
particular (and fairly typical) multitester, 
we have separated out the various func­
tions, beginning with Fig. 1, which shows 
that part of the circuitry which is involved 
in the measurement of current. Some of 
the components shown have more to do 

with the other functions but, inasmuch as 
they are in circuit at all times, they have 
been shown with their values as marked 
in the manufacturer's main circuit 
diagram.

The basic meter movement is marked 
2k 0-37, which can be taken to mean that 
it has an internal coil resistance of 2000 
ohms and a sensitivity such that the 
pointer would traverse the full scale with 
a current through the meter of 37 
microamps DC.

When the main selector switch on the 
front of the multitester is in the "off" 
position, it places a short-circuit directly 
across the meter, as indicated in Fig. 1. 
Thus shorted, the meter is electrically 
damped and there is much less tendency 
for the pointer to sway to and fro as the 
meter is carried about. As a precaution, 
users should develop the habit of switch­
ing the meter to "off" when not in use.

It will also be noted that the meter is 
shunted by a pair of silicon diodes con­
nected in opposite polarity. In normal 
circumstances, these do not conduct, 
since the voltage across the meter, even 
at full scale, is not more than 74uV (ie, 
37uA through 2000 ohms)-this being 
well below the turn-on voltage of the 
diodes. However, if the current through 
the meter should accidentally be 
increased, the voltage across it will 
increase and, at a certain point, one or 
other of the diodes will turn on, thereby 
absorbing some of the excess current. 
This diode protection scheme will not 
stop a meter pointer from being slam­
med over hard by accidental overload, 
but it can often prevent irreversible 
damage to the mechanism or an actual 
burn-out of the very fine wire comprising 
the moving coil.

If the external " + " and tip jacks 
and leads were run directly and only to 
the meter movement, it would be pos­
sible to have the meter measure currents 
up to a full-scale figure of 37 microamps.
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In fact, the network of resistors in parallel 
and series with the meter movement re­
duces its sensitivity so that, with the side 
switch in the bottom position as drawn, 
the effective sensitivity is 60 microamps 
full scale-twith 37uA flowing through the 
meter ana 23uA through the resistive net­
work.

There are at least two reasons for 
arranging things this way. One is con­
venience, in that part of the resistive net­
work can be made adjustable (in this 
case the upper 3k resistor) so that the 
sensitivity can be adjusted precisely to 
60uA, taking account of slight differences 
in the meter movement. This is one of 
the preset adjustments in the particular 
kit.

The second reason is that, by choosing 
a figure like 60, the meter scale can be 
divided up logically into segments of 
conveniently related whole numbers: 3, 
6,12, 15, etc, thus simplifying the job of 
laying out and interpreting the scales on 
the meter face.

When the slider is moved up one posi­
tion, from "60uA" to "3mA", most of the 
current flows directly between the exter­
nal " + " and connections through the 
102 ohms resistor. But why an odd value 
like 102 ohms? The answer simply is that,

Fig. 2: To measure volts, "multiplier" 
resistors are introduced in series with the 
meter.

with this particular value shunted across 
the meter circuit, the current divides 
proportionately with, say, 37uA flowing 
through the meter and 2.963mA through 
the 102 ohm "shunt" resistor. Since this 
relationship is fixed while ever the 
instrument is set to this position, the 
meter face can be marked and read just 
as if the movement was, in fact, reacting 

to current from 0 to 3 milliamps full 
scale.

By using lower value shunts (10 ohms 
and 1 ohm) a greater proportion of the 
current to be measured passes through 
these shunts allowing the meter to be 
calibrated and read as if it were indicating 
0 to 30mA full scale, and 0 to 300mA full 
scale. Other multitesters may use dif­
ferent ranges or more ranges but the 
principle remains the same.

Fig. 2 shows the configuration of the 
circuit when the multitester is switched 
to measure DC volts. With the slider in 
the topmost position, as drawn, a 6k 
fixed resistor and a 3k adjustable is 
introduced between the external "+" 
terminal and the rest of the metering cir­
cuit. Why these values? Because, with 
0.6V applied between the external " + " 
and test connections, the current 
through the meter can be adjusted so 
that it will read exactly full scale. In other 
words, a meter which as we saw would 
deflect fully with about 74uV across its 
terminals is made to behave as though 
it needed 0.6V for full deflection.

A resistor placed in series with a meter 
to artificially increase its full-scale deflec­
tion voltage is commonly referred to as 
a "multiplier". By sliding the selector 
switch in Fig. 2 progressively downwards, 
additional multiplier resistors are 
brought into circuit (48k, 240k &c) allow­
ing the meter to function as a voltmeter 
reading 0-3V, 0-15V, 0-60V, &c.

Note that the final position shows 
"300V & Up". On the actual multitester, 
it is possible to measure 600V and 
1200V—but not by further rotating the 
switch. Instead, the switch is left at the 
"300V & Up" position and the external 
lead plugged into other appropriately 
marked tip jacks. The reason is simply 
that the insulation of an ordinary rotary 
switch may break down with very high 
voltages applied. To avoid this risk, the 
additional multipliers are simply strung 
from the extra test points to the switch 
so that it is never stressed by more than 
300V.

As a point of interest, if one looks at 
the 300V range, the amount of multiplier 
resistance in circuit is approaching 
6,000,000 ohms. If one divides this figure 
by 300 the result is 20,000. From this 
comes the maker's specification of the 
instrument as 20,000 ohms/volt DC 
indicating the amount of loading which 
the meter imposes, as a voltmeter, upon 
the circuit under test. The above figure 
and the further specification of 10,000 
ohms/volt AC are average and typical, 
these days, although some multitesters 
have an even higher specification. Old 
fashioned multitesters, with an internal 
resistance of 1000 ohms/volt or lower are 
no longer favoured because they load 
circuits under test unnecessarily.

To measure AC volts, special provision 
has to be made, because an ordinary 
moving coil meter movement will 
respond only to DC through the coil. The 
standard approach is to pass the alterna­

ting current entering the metering circuit 
through a rectifier system, which changes 
it into DC, to operate the meter. By 
careful choice of circuitry and com­
ponents, the pointer deflection caused 
by the resultant DC can be read off in 
terms of the AC voltage applied to the 
external test points.

Thus, an AC voltage applied to the 
external terminals of Fig. 3 will cause a

AC VOLTS

Fig. 3: To measure AC volts, rectifiers are 
necessary in addition to multipliers.

current to flow through one or more mul­
tiplier resistors to the junction point of 
two diodes. Here the current is rectified 
and fed as DC to the meter terminals via 
a 2k adjustable potentiometer. With the 
values and switch setting shown in Fig. 
2,15V AC rms applied to the external ter­
minals can cause the meter to deflect to 
full scale. In short, it can be calibrated 
and read as a 0-15V AC voltmeter.

By introducing additional resistors 
(450k, 900k, 4.5M) the meter can be 
made to read 0-60V AC, 0-150V AC, 
0-600V AC, and 0-1200V AC using an 
additional tip jack.

As a normal extension of the AC vol­
tage function, most multitesters include 
an extra tip jack connection marked 
"Output" or "O/P". This is tied to the 
active AC terminal by a series capacitor, 
which will have the capability of blocking 
any DC voltage, while passing AC voltage 
to the metering circuit. The test leads 
may thus be connected to the plate of 
an output valve, or the collector or emit­
ter of a transistor stage and will respond 
only to the amplitude of any AC signal 
present, ignoring the DC supply vol­
tage. . z

One other special point is worthy of

ELECTRONICS Australia, October, 1 976 57



Your
next electronic circuit

tester should be a
Sanwa

N-501 460-ED
•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 (500k£2/V) 
0-120-300-1,2 k 
(50k£2/V) ±2% 
0-30k (w/HV probe)

±DCA 0-2pS 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 (1M£2) 
±2.5% Freq.20Hz

U-60D
• Measurement ranges 

available.
DCV 0.1 0.5 2.5 10 50 

250 1000 
(20k£2/V) (25kV 
w/HV probe extra)

ACV 2.5 10 50 250 
1000 (8k£2/V)

DCmA 0.05 2.5 50 500 
(500mV drop; 
100mV for 
0.05mA)

£2 Range - X1 X10 
X100 X1k 
Midscale —5O£2 
500£25k£250k£2 
Maximum — 5k£2 
50k£2 500k£25M£2 
Batteries 1.5V dry 

cell 
(UM-3 or 
equivalent) 
X2

LI 0.06mA 0.6mA
LV 3V 3V

to 50kHz (±1dB) 
ACA 0-1.2-12A 
£2 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 £2

•Size & weight.
133X92X42 mm & 300 gr

• 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 (100k£2) 
1.2k (16.6k£2/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- 
1.2k (5k£2/V) 
±3% Freq. 20Hzto 
IMHzat 3V

ACA 0-1.2-12 (300mV) 
±3%

£2 x1 x10 x100 x10k 
(max. 50M) 
Batt. 1.5Vx1 & 
9Vx1

dB -20 to+63 
184x134x88mm 1.3kg

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 
(2k£2/V) ±3%

DCA 0-0.5-10-250m 
(670mV) ±3% 

ACV 0-10-50-250-500-1 k 
(2k£2/V) ±4% 

£2 0-5k 500k
Batt. 1.5Vx1 

dB -20 to +36 
M£2 0.1—50 ) using
pF 0.0002—0.6 ) external 

power 
120x88x40mm 325gr
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MULTIMETER-continued

mention in regard to the AC voltage 
scales. Typical rectifiers are not precisely 
linear, in that the DC out is not exactly 
proportional to the AC in. It is therefore 
not unusual to find a scale for the AC vol­
tage ranges separate from that for the DC 
ranges. Somtimes a special scale is 
provided only for one or two of the lower 
voltage AC ranges, common practice 
being to use red printing to distinguish 
them. The important point is to be aware 
of the possibility and to make sure to 
read the scale intended by the manufac­
turer.

Fig. 4 shows the configuration of the 
metering circuit when switched to 
measure the resistance in ohms of any 
circuit or component introduced be­
tween the test points. In this case, a single 
1.5V cell is introduced between the 
active external connection and the rest 
of the metering circuitry.

As the circuit stands, with no electrical 
connection between the two external

Fig. 4: For resistance measurement, the 
circuit is different again, involving a bat­
tery.

test points, no current flows through the 
meter and the pointer remains in its at 
rest position. In terms of the ohms scale, 
it can be said to be indicating "open cir­
cuit".

Conversely, if a direct short is placed 
between the two external test points 
"common" and "ohms", current will 
flow through the 19k resistor into the net­
work associated with the meter, thence 
through the meter itself, causing the 
pointer to deflect. The purpose of choos­
ing the values shown is to make it possi­
ble, by adjusting the 5k potentiometer, 

to make the pointer read exactly full 
scale. Thus, full scale deflection signifies 
a short circuit between the test points. If 
different values of resistance are now 
introduced between the test points—i.e., 
something between open-circuit and 
short-circuit—the pointer will take up 
some intermediate position. By suitable 
calibration, the resistance can be read 
straight off the ohms scale.

Because the voltage delivered by a 
typical cell is likely to vary somewhat 
during its useful life, it is normal to make 
the "Ohms Adjust" potentiometer 
accessible on the panel of multitester. 
Each time the ohms scale is used, the test 
prods should be touched together and 
the potentiometer reset, if necessary, to 
bring the short-circuit condition to exact 
full scale.

A problem of virtually all multitester 
ohms ranges is that the highest and the 
lowest values are rather difficult to read 
accurately to any one scale. It is common 
practice, therefore, to introduce addi­
tional resistors, as shown in Fig. 4, which 
serve to increase the current through— 
and the voltage drop across—lower 
values of resistor under test. By carefully 
choosing the values involved it is possi­
ble to modify the resistance calibration 
by factors of 10 so that a greater range 
of values can be read within the more 
meaningful centre portion of the resis­
tance calibration.

While the use of shunts can extend the 
usefulness of the ohms ranges down­
wards into lower values-important with 
transistor circuitry—values under test 
above about 0.5 megohm cause only a 
very tiny deflection on even the most 
sensitive scale and therefore cannot be 
read at all accurately.

Some multitesters gain a small advan­
tage by using a somewhat higher internal 
supply voltage to start with but the 
advantage is quite limited. For accurate 
measurement of high resistance values, a 
different kind of instrument is desirable.

So, there you have it—the workings of 
a traditional (yet up-to-date) multitester. 
If it merely clarifies the type of instrument 
for you for the first time, the article will 
have served a purpose. If it motivates you 
to study, to understand and to build one 
for yourself, so much the better.

AEGIS PTY. LTD. 347 Darebin Rd, Thornbury, 
Vic. 3071. Phone49-1017

Manufacturers of Wound Components for Electronic Applications

* Miniature Aerial, RF, 
Oscillator Coils and IF 
Transformers for Transistor 
Receivers

* Replacement Coilsand IF 
Transformers for Valve 
Receivers

★ Radio Frequency Chokes and 
Video Peaking Chokes

★ Ceramic Insulators

Stocked by all leading electronics suppliers

OPTRO 
PTY. LTD.

1 7 Arawatta Street.
Carnegie. Melbourne.

Victoria. 31 63, Australia 
Tel. 569 0978, 569 0979

ADELAIDE:

35 Halifax Street, Adelaide 
Tel. 08 212 2217

A gents For

AMPEX 
TAPES

Professional quality 
Audio cassette 

Reel to reel
Full range

JBL 
SPEAKERS

Superb quality
Range for professional 

and domestic use

COME IN AND HEAR 
THE WHOLE RANGE 

FOR YOURSELF

Phone or Mail 
Orders Welcome

★ Coil Formers, Bobbins, Cans, 
Cores, etc.

★ Interference Suppression
Units:
—Aerial Filters
—Mains Filters

★ Crossover Network 
Inductances

★ Wide Range of Instrument 
Knobs
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Fórum
Conducted by Neville Williams

A further look at "Instant Democracy".

Those who have been regular readers of these columns may recall dis­
cussion, in February 1975, under the heading "Out with the ballot 
boxes. In with what?''. After some debate in subsequent issues, the 
subject dropped out of sight — until just recently, when we had a letter 
of acknowledgement and thanks from the original correspondent.

What started it all was a letter from a 
reader M.F., then resident at Glenroy, 
Victoria, who lamented that conven­
tional procedures for conducting elec­
tions, referenda and opinion polls were 
hopelessly inefficient and protracted 
when viewed against what would now be 
possible using modern technology. He 
felt that they could be up-dated to 
advantage, but nobody seemed inter­
ested in publishing his ideas.

Briefly, he proposed setting up booths 
throughout the nation in which members 
of the public could register votes or 
opinions by electronic means. The result­
ing data would be validated, classified 
and summed in centralised computer 
installations. People eligible to vote 
would use an individual voting card with 
a magnetically recorded number but the 
centralised equipment, while reacting to 
both identification and vote, would not 
correlate the two, so that secrecy could 
be preserved.

Because it would be possible to obtain 
a very short-term public reaction to 
questions of major importance, a union 
ballot on an impending strike, sharehold­
ers' opinion on company policy, etc., the 
system might conceivably be called 
"E.I.D.", short for Electronic Instant 
Democracy. Rather more conservatively, 
it might be dubbed "E.V.C." for Elec­
tronic Vote Collecting.

Commenting on this proposal, which 
was put to us at considerable length, we 
suggested that one reason why he had 
not beenrable to secure coverage in 
newspapers and magazines was his 
excessive enthusiasm for the proposition 
and his virtual dismissal of obvious and 
very practical problems: keeping cards, 
rather than rolls up to date; the liability 
of cards to loss, falsification and duplica­
tion; the possibility of "rigging" a com­
puter program; the chance of the 
computer being made to print out the 
identity of people voting in a particular 

way; the strong chance that many groups 
would not accept individual secret vot­
ing.

But, in addition, we suggested that 
snap polls would not necessarily be in 
the public interest because what M.F. 
fondly referred to as "Instant 
Democracy" might be described more 
appropriately as "spur-of-the-moment 
democracy". There could well be merit 
in the existing voting system which, by 
its very nature, gives people time to 
think, and to consider long-term as well 
as short-term effects.

Events in Australia since that was writ­
ten have emphasised just how vulnerable 
all Governments are in mid term when 
they are involved in an unpopular stra­
tegy intended (allegedly, anyway) to 
produce a result which will be seen, in 
longer term, to produce a commendable 
end result.

In short, a voting or opinion system 
which is too easily invoked could militate 
against long term planning.

The discussion prompted a good deal 
of personal comment and one letter, 
which we published in the June issue,

Suggested by Ian Pogson in the March 
1976 issue, this simple noise limiting cir­
cuit may be of some assistance in remote 
areas.

sought to "take us apart" for being nega­
tive and critical — despite the fact that we 
were the one magazine which had 
published M.F.'s proposals. And also 
despite the fact that we commended the 
correspondent for his statement of a 
problem, and his desire to be construc­
tive, ending with the suggestion "back to 
the drawing board".

As it transpired, M.F., who is now 
resident in England, followed our advice, 
as the following excerpt will show:
Dear Mr Williams:

Thank you very much for giving so 
much space to my idea in EA 2/75: Since 
then I've been following the reaction 
with much interest and your readers may 
be interested in the latest develop­
ments.

I have indeed gone "back to the draw­
ing board" and have come up with an 
updated system that takes account of 
your criticisms and is much more prac­
tical. Indeed, the privately-circulated 
updated version has aroused enough 
interest in certain quarters in Britain to 
secure its publication later this year in the 
influential journal CONTEMPORARY 
REVIEW, and that will be followed much 
later by a book.

In due course I will make formal y 
application to your publisher for permis­
sion to reproduce your article in the 
book, because the publication of such an 
incredibly crude embryo gave me 
something to build on and played a vital 
part in the development of the idea. As 
you said last june, it's vital to examine the 
cons of any new idea along with the 
pros.

S.F. (Bristol, England)

S.F.? It turns out that the signature on 
the original letter was a pen name, which 
produced the initials M.F. So, if you come 
across an article or a book by an S.F., 
you'll know the background to it.

In a lengthy appendix to the letter, S.F. 
says that he has dropped the term 
"Instant Democracy" altogether and 
agrees that a cooling off period on any 
issue is necessary to secure a more 
thoughtful rather than a spur-of-the- 
moment reaction.

He no longer sees an electronic voting 
system as an automatic panacea for the 
community's ills, but he says that living 
in Britain has convinced him more than 
ever that the community needs a more 
effective voice in all levels of Govern­
ment. With one Parliament for 55 million 
people, "the legislative process has the 
reactions of a dinosaur when it needs the 
reactions of a shrew".

Having looked at the matters of 
accuracy, "rigging" and security, S.F. is 
convinced that they would not present 
a problem provided scrutineers were 
chosen for their understanding of the 
technology, rather than for their present 
ability to count pieces of paper. A record 
of votes cast could be kept by equipping 
each booth with a paper tape and punch­
ing mechanism.
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Technology shock ... the problem of 
people faced for the first time with but­
tons instead of voting slips? People are 
becoming daily more accustomed to 
electronic presentations, as witness the 
current developments in Britain where all 
kinds of print-out information may soon 
appear on individual television screens 
by pushing a button on the "Viewdata" 
attachment.

And cost? Would it be any more than 
100 miles or more of new expressway?

S.F. has a lot more to say, complete 
with quotes, all aimed at establishing the 
idea that his idea is not merely for a more 
efficient method of: "electronic vote 
collecting". It's for a system which will 
give the "silent majority" a new initiative 
in influencing the governmental 
"dinosaur".

In fact, S.F. seems quite sold on this 
word "initiative" and I tip that it will 
figure large in his future writings.

To change the subject completely, I 
would like to refer to a letter from a 
reader who must surely qualify as an in­
habitant of that area described by such 
Australianisms as "back o' beyond" or 
"out past the black stump". While this 
may not be strictly true of Cobar in 
regard to everyday comforts, it would 
certainly seem to apply as far as radio 
reception is concerned.

Dear Sir,
The area in which I live is serviced by 

a sole ABC relay station located some 70 
miles away (2BY, Byrock). While one 
learns to live with "Blue Hills", etc, one 
often yearns to hear sounds from the "big 
smoke".

Alas, even at night when reception is 
possible, the fading and inter-station 
interference makes the position rather 
dismal.

I was wondering if you could come up 
with a project for a "we of the never 
never" type of receiver, or, alternatively, 
a few hints ^nd ideas on how to improve 
reception by such means as:

(a) active aerials;
(b) filters to remove such noise as from 

reticulation transformers, the neigh­
bour's welder and other electrical 
devices;

(c) a clipping device to reduce the 
effects of lightning peaks;

(d) reducing the bandwidth to reduce 
interference from stations on closely 
allocated frequencies.

Before closing, may I compliment you 
on the excellent magazine you produce, 
and which I have enjoyed reading for 
some years now. Indeed, your magazine 
must be good, to judge by the number 
of people who beg, borrow or flog it off 
my desk every month!

C.K. (Cobar, NSW)

We certainly appreciate the 
"bouquet" but the last sentence does 
tend to make us weep silently in the cor­
ner. Surveys have shown that our regular 

readership is well over 200,000. If only 
they would all buy their own copy!

But, getting down to the substance of 
C.K.'s letter, it is indeed sobering to 
realise that, in this day and age, the 
options of some listeners are so limited. 
What with national, commercial, ethnic, 
FM and other nearby stations, listeners in 
Sydney can take their pick of about 14 
"local" radio programs and at least 4 
television programs. How we'd react if 
this were suddenly cut down to one vul­
nerable signal from a national regional 70 
miles away!

Curiously, C.K. doesn't mention short­
wave reception, to which I personally 
have turned on occasions, when 
marooned in a radio desert.

As for his request for assistance, I 
doubt that there is much chance of us 
attempting the design and description of 
a specialised build-it-yourself receiver, at 
least in the immediate future. These days, 
the construction of receivers in Australia, 
and the provision of components for 
same is just about at a standstill.

As for modifying an existing receiver, 
we hesitate to encourage readers to dive 
into commercial equipment, with iron 
a'smoking, in case they get into troubles 
outside the manufacturer's willingness to 
rectify.

It may be possible, for example, to 
sharpen up the selectivity by doctoring 
the IF channel wiring to nudge it closer 
to the point of oscillation, but it's a pretty 
dicey nudge. Say no more!

On the subject of noise limiters, a sim­
ple circuit that could perhaps be tried in 
many existing receivers was shown on 
page 89 of our March 1976 issue and a 
copy of the circuit is reproduced here­
with. It may help with those isolated sta­
tic crashes, although probably not with 
recurrent buzzing type electrical inter­
ference.

On this point, I am not very optimistic 
about beating electrical interference at 
the receiver, by the use of a mains filter, 
as suggested. My experience suggests 
that the only effective place for a mains 
filter is at the noise source, to prevent the 
hash getting into the mains. Once it does 
so, it tends to be radiated and to become 
just another radio signal, to be picked up 
along with the wanted station. The prob­
lem is that in a population centre well 
away from radio stations, the total noise 
ambient is produced by any number of 
fluorescent lights, switches and 
appliances, TV receivers, leaky line 
insulators, etc — and it just isn't possible 
to track them all down and treat them 
individually.

A clue as to the possible effectiveness 
of a local line filter can be obtained by 
listening at the site with a battery oper­
ated receiver connected to the proposed 
aerial and earth. If it suffers less from 
electrical hash than one powered from 
the mains, a local line filter may just 
help.

The only other thing I can suggest is 
that C.K. experiment with the old idea of

Pty.

THEY’RE EVERY 
MICROPHONE 
YOU EVER

WANTED

mi!

Cardioid 
Head

Powering 
Module

. Omnidirectional 
Head

Mini-Shotgun 
Head.

SENNHEISER
We’ve taken the latest advances in 
electret technology one step further. By 
combining them with advanced acoustic 
technology to make professional 
condenser microphones more portable.

One common powering module (K2U) 
serves three different compact heads: 
omnidirectional (ME20), cardioid (ME40) 
and mini-shotgun (ME80). Thus, for 
most studio and location situations, it’s 
no longer necessary to carry three 
different microphones. Each head 
contains its own microphone capsule 
and “front-end” electronics, all exactly 
matched to its own precisely-controlled 
acoustical environment.
The Powering Module runs on a single 
5.6V battery, or phantom-powered 
directly from your recorder, preamp or 
other auxiliary equipment. Best of all, 
of course, is the great versatility. In a 
matter of seconds, you screw on 
whichever head you need and go!

Powering module and heads are 
available separately.

Australian Agent

Pty. Ltd.

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
QLD.: L. E. BOUGHEN & CO .
Cnr. 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. 21707 Brisbane, 
41500 Perth. 93244
________ ______ ______________ RHC 6566
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& LOW, LOW PRICES!
8 TP’S

$TRIO
THE TERRIFIC TRIO
DICK SMITH &

Professional TRIO 
Test Gear at DICK'S 
Special Low Prices

Trio 'E' Series instruments are outstanding value. Take your 
pick of R.F. and audio signal generators, scope and FET 
Volt-ohm-meter. These instruments are popular with 
advanced hobbyists, education establishments and many 
professional laboratories. Check the specs below and you'll 
see what we mean.

I've reduced my already low prices 
on famous TRIO test equipment. 
Now everyone can afford to have a 
really well equipped workshop at a 
fraction of the price you would pay 
anywhere else. Come in and have a look at 
the TRIO range at any of my five stores in 
Sydney, Melbourne and Brisbane.

PRICES SHOWN AT 
RIGHT INCLUDE 
SALES TAX. SEE 
BELOW FOR TAX­
FREE PRICES.

. •

CO13O3D

TtO» «8* 
' S« C:<«X.>

A

SG402 R.F. Generator
CRT:
Vért. sensitivity: 

Attenuator: 
Bandwidth

C308P1 Freq, range: 100kHz to 30 MHz In 6 ranges DC Voltmeter: 0.5 to 1500V ln 8 rangos Frequency range:
Frequency accuracy:
Sine wavo characteristics: 

Output voltage

20Hz to 200kHz In 4 ranges 
t(3% ♦2Hz)

10V RMS 110%

20mV/cm
1/1,1/10.1/100 plus fine control
OC: OC to 5MHz (-3dB)

Freq. accuracy: 
Output voltage: 
Attenuator:

tl%

HIQH/LOW (10:1) and variable control

400Hz, 40% mod. degree

Input Impedance:
Accuracy:

AC Voltmeter:
13% at ful) «ale
1.5 to 1500V RMS full scale

Input RAC:
AC:2HZ to 5MHZ (-3dB>
1 Mohm, 30pF
300V (DC^AC peak) or 600V P-P 
500mV/cm 
DC to 250kHz
1 Mohm. 40pF
10Hz to 100kHz In 4 ranges

Modulation:
Internal:

(dB)
(Any other voltage):

-15 to *66dBm 
4.2 to 4200V P-P

Distortion:
Square wave characteristics:

Output voltage:
Overshoot:
Sag:

Output Impedance:

0.5% at 50HZ-100kHz

10V P-P
3%
10% at 20kHz
600 ohms

Attenuator:
Freq, response:
Input RAC:

Sweep freq:

External:
Power requirements: 
Dimensions: (mm)

Requires l.SV RMS for 40% mod deg. 
100/117/230V AC 50/60HZ 6W 
189WX 131Hx 22OD 
(190W x 154H x 245D max dim.)

Accuracy:
80pF at 5OO-15OOV rango 
15% at full scalo 
15H1 to 5MHZ 110% 
30HZ to 2MHZ 13% Output attenuation: 

prut with supply 
voltage (10% variation):

HIQH/LOW (40dB) A variable
Ohm meter: 0.1 ohm to lOOOMohm 

ln 7 rangos
Frequency tO.S% 
Level 10-SdB

Synchronization:
Power requirements:

internal (—) 
100/117/230V AC 50/60HZ

Weight: 2.5kg

Accurecy
Memory 1% scale 

variation

5% of settlng rango at scalo 0.3-3 
10% of settlng rango at scale 0.1-10 Sync voltage: 1%/V approx

Approx 30 seconds 

------------ -------496.60 tax inc. 
$84.00 tax, froe.

Max Input volUgo: 
Input Impedance:

CAT G1220 .. -.........   .. -
lOkohm 

.......... 49840 tax Inc. 
$96.00 tax free .

CAT a 1230........ ___________ 4190.00 tax ine.
*167.00 tex free.

CAT O 1250 ... .............................$85.10 tax inc.
$74.00 tax free .

CAT Q-1210_____

DUAL 
TRACE

CS1562
NEW Dual Trace, 

Triggered Sweep
*DC to 10MHz BANDWIDTH 
*10mV/div SENSITIVITY
*1uSto 0.5S/div SWEEP

Ideal for TV, Education, Research, etc, etc. ..
• TV-V and TV-H sync + 5x magnified sweep
• X—Y operation plus Z mode
• CHOP/ALT automatically selected
• Dual FET vertical amp

* With FREE XI0probes worth $70! *
• Stabilised EHT DC-DC converter
• Die-cast front panel

DICK SMITH ELECTRONICS GROUP Cat Q-1242. $435.80; ($379 tax free)

Head Office: Phone 439 5311. Telex AA20036. Cable Diksmit Sydney.

Moil Orders: P.O. Box 747. Crows Nest. N.S.W.. 2065.

N.S.W. Branches : GORE HILL-162 Pacific Highway, 439 5311.

SYDNEY-125 York St.. 29 1126. BANKSTOWN- 361 Hume Hwy.. 709 6600.
। , . D i OLD.-166 Logan Rd., Buranda,391 6233.
Interstate Branches: VK . 656 Bfidge Rd Richmond, 421614.

( PARK IN THE BOULEVARD I

SHOP HOURS
MOM-FRI : Sto 5-30 
8AT: 9 to 18

POSTAL CHARGES

ORDER VALUE CHARGE
$5 to $9.99 SI 00 BY COMET FREIGHT THE MINIMUM
$10 to $24.99 $150 PACKING AND HANDLING CHARGE
$25 to $49.99 $2 50 is $1 00 WE DESPATCH'FREIGHT
$50 to $99.99 $3.50 ON'AND YOU PAY WHEN YOU
$100 ot mote $5.00 RECEIVE THE GOODS

FOR C.O.D. SEND $2 40 EXTRA PLUS $3.00 DEPOSIT 
MINIMUM MAIL ORDER AMOUNT IS $5



LOOP AERIAL REDUCES INTERFERENCE

116 pages 
crammed with 
bargains

OVERLEAF:

Listeners wishing to receive broadcast band signals (52kHz to 1 600kHz) in remote or difficult 
locations might well consider the loop aerial illustrated.

This type of antenna is directional; maximum pick-up is along the plane of the windings, 
minimum pick-up along a line at right angles to the windings. The depth of the null (degree 
of signal suppression) depends on the electrical balance of the windings so it is important that 
they should be symmetrical.

The loop is very simple to use. Tune in a station on the receiver, peak it with the loop tuning 
control and rotate the loop to optimum reception. Frequently it is possible to null-out different 
stations on the same frequency, where these are located roughly at right angles to each other 
from the point of reception.

Similarly, static from summer thunderstorms may often be minimised when listening to sta­
tions at right angles to the direction of the storm.

The 40in loop is a compromise between pick-up and convenience. A larger loop will have 
greater pick-up. Alternative sizes can be constructed, using approx 100ft of plastic covered wire 
of about 22SWG for the main winding which should be wound to a whole number of turns. 
If the loop will not tune to the HF end of the band there are too many turns. If it will not tune 
to the LF end then add turns or increase the value of the tuning capacitor. The pick-up loop 
consists of a single turn wound alongside the fourth turn of the main winding, as shown in the 
illustration.

TANDY 
ELECTRONICS 
1977 
CATALOG

KEEP THE 
CATALOG BY YOU 
FOR FUTURE 
REFERENCE

a rotatable loop aerial along the lines of 
the one in the panel, reproduced from 
our Projects and Circuits book. A loop 
aerial can discriminate to a degree 
against local electrostatic noise impulses, 
while it can also null out signal sources 
(noise or unwanted stations) which are 
exactly broadside to it.

If the receiver has a normal aerial coil, 
connect the pickup loop to the aerial and 
earth terminals. Where the receiver is a 
portable, with its own internal ferrite rod, 
it is essential to make sure that the natural 
pickup of the rod does not compete with 
that of the loop. If the receiver has exter­
nal aerial and earth terminals, try rotating 
the receiver to see which way reinforces 
the pickup of the large loop. Either that, 

or stand the receiver on end, to minimise 
direct pickup by its ferrite rod.

Where the receiver is small enough, 
don't worry about connecting the loop 
to it at all. Mount the receive inside the 
large loop, so that it rotates with the loop, 
with the ferrite rod running through the 
loop like an axle. The large loop will cou­
ple magnetically into the rod. Too much 
trouble? I guess it depends on how 
desperate one is to hear something other 
than "Blue Hills".

One final point: it may be that other 
readers are in a position to help C.K. with 
practical experience in similar situations. 
Or may be there's a receiver or two on 
the market which is particularly suited to 
"back o' beyond" situations.

It's over to you. ®

Open the catalog out flat 
and identify the two staples 
which secure it into the 
magazine. Open the 
staples, pull out the catalog 
and reclose staples.

Advertised goods are avail­
able from over 100 Tandy 
Electronics stores throughout 
Australia, or by mail order.
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Using the CA3130 
operational amplifier
When the word CMOS' is mentioned, most people automatically think 
of the well known series of digital devices or of microprocessors. 
However, RCA has recently introduced a new operational amplifier 
which combines the advantages of both CMOS and bipolar transistors 
on a single chip. Here we examine the characteristics of the new device 
and describe some typical circuit applications.

by J. BRIAN DANCE, M.Sc.

Designated the CA3130, RCA's new 
operational amplifier offers several 
attractive performance features. It has an 
input impedance of typically 1.5 x 10' 
ohms, while input current is typically 5pA 
and input offset current is about 0.5pA 
at 25°C. The gain-bandwidth product is 
around 15MHz, and the slew rate is 
about 10V/us.

Typical applications include use in a 
wide variety of circuits, such as high input 
impedance comparators, long duration 
timers and monostables, high input 
impedance wideband amplifiers, voltage 
regulators, and photodiode amplifiers, 
etc. Several circuits are described later in 
the article.
Types

The CA313O is available only in an 8 
lead TO-5 type circular metal can. The 
CA3130A is selected for lower input vol­
tage and input offset current than the 
more economical CA3130. The CA3130B 

has still tighter tolerances for its input 
specifications.

An additional suffix 'T' (for example, 
the CA3130T or the CA3130BT) may be 
added to show the device has straight 
leads, whilst a final suffix 'S' indicates the 
leads of the TO-5 are delivered bent so 
that their ends are in the dual-in-line con- 
figuration. All CA3130 devices are 
specified over the full 'military' tempera­
ture range of -55°C to +125°C.
Power supply

The CA3130 can operate from any sup­
ply voltage in the range 5V to 16V, or with 
balanced power supplies in the range 
±2.5V to ±8V. The device can be 
operated with the input voltage 0.5V 
below the potential of the negative sup­
ply rail, whilst the output voltage can 
swing almost to the potential of either 
supply rail. These features render the 
device very suitable for use with a single 
positive power supply line instead of the 

split positive and negative lines required 
with many operational amplifiers.
Electrical properties

The CA3130 contains three internal 
cascaded amplifier stages. The gain and 
current consumption of each stage is 
shown in Fig. 1. A biasing circuit is used 
to teed the first two stages.

The input stage employs two p- 
channel MOSFET (or PMOS) transistors 
so that the input impedance can be very 
high indeed. Four internal zener diodes 
are used to protect the oxide layers of 
the input devices against any stray static 
charges which could produce a potential 
large enough to puncture the oxide. The 
zener diodes conduct when the static 
charge at either input exceeds a certain 
level.

A potentiometer of value about 100k 
may be connected between pins 1 and 
5, with the wiper arm connected to the 
negative supply line (pin 4), so that the 
offset can be 'nulled'. A fine offset-null 
adjustment can usually be effected with 
the slider arm near to the mid-point of 
its range.

The CA3130 input current is typically 
5pA at 25°C, this being mainly leakage 
current passing through the gate protect­
ing diodes. The value of this current is 
roughly doubled for each 10°C rise in 
temperature, as with any reverse biased 
semiconductor junction. The variation of

TOTAL SUPPLY VOLTAGE (FOR INDICATED VOLTAGE GAINS) • I5 V
*WITH INPUT TERMINALS BIASED SO THAT TERM 6 POTENTIAL

IS +75 V ABOVE TERM 4
'WITH OUTPUT TERMINAL DRIVEN TO EITHER SUPPLY RAIL.

Fig-1 (left): the three internal amplifiers of the CA3130 in block 
form. A biasing circuit is used to feed the first two stages. Fig. 
2 (above) is a plot ol the variation in input current with tem­
perature for the CA3130.
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the input current with temperature is 
shown in Fig. 2.

The second amplifier of the CA3130 
provides most of the overall gain. It con­
tains a single NPN bipolar transistor 
which drives a cascade connected load. 
Frequency compensation is effected by 
connecting a small capacitor of value 
about 47pF between terminals 1 and 8.

The output stage consists of a drain- 
loaded inverting amplifier using CMOS 
transistors operating in class A. When this 
stage feeds a high impedance load, the 
output voltage can swing to within a few 
mV of the potential of either supply line. 
The gain of the output stage is dependent 
upon the load impedance.
Handling

The gate electrodes of the MOSFET 
input transistors of the CA3130 are pro­
tected against high potentials which can 
arise as a result of static charges forming 
at the input. Nevertheless, it is wise to 
exercise reasonable care in handling the 
CA3130 to reduce the possibility of 
damage.

The following precautions are recom­
mended:
(1) Soldering iron tips, tools and any 
metal handling facilities should be 
grounded.
(2) CMOS devices should not be inserted 
into or be removed from circuits whilst 
the power is applied, since transient volt­
ages can cause damage.
(3) Signals should not be applied to the 
input when the power supply is off.
(4) Input terminal currents should not 
exceed 1mA.
Typical applications

Voltage follower: In a voltage follower 
circuit, the output voltage 'follows' the 
input voltage very closely. The source of 
the input voltage may have a very high 
impedance so that it is not suitable for 
supplying current directly to a load, but 
this input can feed a CA3130 voltage 
follower which in turn feeds current to 
the load. The high input impedance of 
the CA3130 makes it especially suitable 
for this application.

A CA3130 voltage follower operating 
from dual power supply lines is shown 
in Fig. 3, whilst Fig. 4 shows a similar cir­
cuit operating from a single power sup­
ply line.

Circuits such as these may be 
employed in the input stages of digital 
voltmeters, etc.

(2) Astable circuit: A simple astable cir­
cuit which generates square waves is 
shown in Fig. 5. Resistors R1 and R2 bias 
the non-inverting input of the CA313O to 
a point mid-way between the two supply 
line voltages. The timing capacitor is 
selected by S1. If the voltage across this 
timing capacitor is initially low (ie, a low 
voltage at the inverting input), a high out­
put voltage at pin 6 will be produced.

The timing capacitor charges through 
VR1 and D1 until the inverting input 
potential exceeds that of the non­
inverting input and the circuit switches.

-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:

Stotts^
TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education 
Please send me, without obligation, full details of the following courses:

Stott's undertake that no sales counsellor will call.

Mr„ Mrs., Miss Age

Address

_______________________________________________________________________ Postcode____________

159 Flinders Lane, Melbourne: 66 King William St. Kent Town, S.A.
383 George Street, Sydney. 89 St. George's Terrace. Perth.

STC8I5 290 Adelaide Street, Brisbane. P.O. Box 3396, Singapore 1. ea.io.76
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E.D.&E. (SALES) PTY. LTD.
■■ EDUC8 COMPUTER-COMPLETE KIT ■■

(oct-Nov-Dec 1974) $402.40 (Plus Tax) Hh
OR INDIVIDUAL COMPONENTS

AS REQUIRED

MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU 
NAME IT - WE WILL QUOTE

Valves — Transistors — Zener & Power Diodes — Semi-Conductors — Diacs — Triacs — S.C.R.'s — l/C's. Speakers — Microphones 
— Coils — I FT s. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — Condensers — Resistors 
— Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers — Crystals — Ferrite Beads — 
Cores — Baluns — Terminals — Co-Axial Plugs & Sockets — Multi Connectors — Printed Circuit Boards — Copper Winding 
— Wire — Etc. — Etc.

POPULAR KITS — TOP QUALITY — LOWEST PRICES
AUDIO

1 Direct Reading A F Gen
2 SQ Wave Gen-1 OHz-1 MHz
3 Solid State A.F. Gen.
4 Additive Freq Meter
5 A F. Tone Burst Gen
6 Laboratory Solid State A.F 

Gen.
7 Scaler/Divider Unit
8 Crystal Freq Calibrator
9 Direct Reading A.F Meter- 

(0-200KHz - 10MV-2V)
10 High Performance A F Gen
11 White Noise Gen
12 -
13 -
14 -

AUTOMOTIVE UNITS
1 5 Tacho & Dwell Angle for Ser­

vice Stations.
16 Dwell Extender Unit.
17 Solid State — CDI
18 All Electronic Ignition System
19 Windscreen Vari-Wiper
20 Tacho & Dwell Unit.
21 Brake Light Warning
22 Emergency Flasher
23 High Efficiency Flasher
24 Solid State Volt Reg
25 Car Theft Alarm System
26 Ignition Analyser & Tach- 

/ ometer Unit.
27 Strobe Adaptor for Ignition

; Analyser.
28 Car Burglar Alarm.
29 1975 CD.I Unit

BATTERY CHARGERS
30 6 Volt — 1 Amp
31 12 Volt - 1 Amp
32 Automatic H/Duty
33 1-14 Volt — 4 Amp
34 1973 Automatic Unit
35 Constant Current Unit.
36 -
37 -

CONVERTERS - INVERTERS
38 12 VDC 300/600V 100W
39 1 2 VDC 240 VAC 20W
40 1 2 VDC 240 VAC 50W
41 24 VDC 300 VDC 140W
42 24 VDC 800 VDC 1 60W
43 -
44 -

C.R.O UNITS
45 1963 3" Calibrated
46 1966 3" CRO
47 1968 3" Audio CRO
48 C R O Electronic Switch
49 C R 0 Wideband P/Amp
50 CRO Calibrator.
51 -
52 -

INTRUDER WARNING SYSTEM
53 Electronic Thief Trap
54 Infrared Alarm System
55 Simple Burglar Alarm
56 Light Beam Relay 
57 Car Burglar Alarm.

MULTIMETERS & V.O.M
58 Protected D C. Multimeter
59 Meterless Voltmeter
60 Wide Range Voltmeter
61 FET DC
62 1966 V T V M
63 1968 Solid State V.O.M
64 1973 Digital V.O.M. (1)
65 1973 Digital V.O.M. (2)
66 High Linearity A C Millivolt­

meter.
67 —
68 -

PHOTOGRAPHIC UNITS
69 50 Day Delay Timer
70 Regulated Enlarger Line.
71 Slave Flash Unit 
72-Sound Triggered Flash.
73 Solid State Timer
74 Auto Trigger For Time Lapse 

Movies.
75 - 
76 - ,

REGULATED POWER SUPPLIES 
77 Laboratory Type 30/1 Unit. 
78 Laboratory Type Dual Power 

Supply.
79 Serviceman s Power Supply
80 Solid State H.V. Unit
81 IC Variable Supply Unit.
82 1972IC Unit (E/T)
83 Simple 5V 1A Unit.
84 Simple 3-6V 3.5A Unit.
85 S/C Proof 0 30 VDC at 1A.
86 Reg 0-30VDC at 3A 0/L 

Protected
87 Variable Reg 12V-05A
88 Reg 0/Load & S/C Protection 

60 VDC at 2A (1973) - EA 
89 - 
90 -

R.F. INSTRUMENTS
91 Solid State Test Osc.
92 Signal Injector & R/C Bridge
93 Solid State Dip Osc
94 ”Q" Meter.
95 Laser Unit.
96 Digital Freq Meter 200KHz
97 Digital Freq Meter 70MHz
98 IF Alignment Osc.
99 27MHz Field Strength Meter

100 100KHz Crystal Cal
101 1 MHz Crystal Cal.
102 Solid State Dip Osc.
103 V H F. Dip Osc
104 V.H.F. Powermatch.

105 V.H.F F/S Detector.
106 S.W R Reflectometer
107 R F Impedance Bridge
108 Signal Injector
109 1972 FET Dipper
110 Digital Freq Meter
1 1 1 Simple Logic Probe.
112 Frequency Counter & DVM 

Adaptor
11 3 Improved Logic Probe
114 Digital Logic Trainer
11 5 Digital Scaler/Preamp
1 16 Digital Pulser Probe
11 7 Antenna Noise Bridge
118 Solid State Signal Tracer
1 19 1973 Signal Injector
120 Silicon Diode Sweep Gen.

TRAIN CONTROL UNITS
124 Model Control 1967
125 Model Control with Simulated 

Inertia.
126 Hi-Power unit 1968
127 Power Supply Unit.
128 SCR-PUT Unit 1971.
129 SCR-PUT Unit with Simulated 

Inertia 1971.
130 Electronic Steam Whistle
131 Electronic Chuffer

TV INSTRUMENTS
134 Silicon Diode SVveep Gen
135 Silicon Diode Noise Gen
136 Transistor Pattern Gen.
137 TV Synch & Pattern Gen
138 Cross Hatch & Bar-Gen

VOLTAGE CURRENT CONTROL 
UNITS

142 Auto Light Control
143 Bright/Dim Unit 1971.
144 S C R. Speed Controller
145 Fluorescent Light Dimmer
146 Autodim-Triac 6 Amp
147 Van-Light 1973
148 Stage, etc Autodimmer2KW
149 Auto Dimmer 4 & 6KW

RECEIVERS - TRANSMITTERS - 
CONVERTERS

153 3 Band 2 Valve
1 54 3 Band 3 Valve.
155 1967 All Wave 2
156 1967 All Wave 3.
157 1967 All Wave 4
158 1967 All Wave 5.
159 1967 All Wave 6
160 1967 All Wave 7
161 Solid State FET 3 B/C.
162 Solid State FET 3 S/W
163 240 Communications RX.
164 27 MHz Radio Control RX
165 All Wave IC2.
166 Fremodyne 4-1 970
167 Fremodyne 4-1970.
R F Section Only.
168 110 Communications RX.
169 160 Communications RX.

1 70 3 Band Preselector
1 71 Radio Control Line RX.
172 Deltahet MK2 Solid State 

Communications RX.
173 Interstate 1 Transistor Re­

ceiver.
174 Crystal Locked H F RX
175 E/A 130 Receiver
176 E.A. 138 Tunor/Receiver
177 Ferranti IC Receiver
178 Ferranti IC Rec/Amp
179 7 Transistor Rec
180 -
181 -

TRANSMITTERS
182 52MHz AM
183 52MHz Handset.
184 144MHz Handset.

CONVERTERS
187 MOSFET 52MHz
188 2-6MHz
189 6-19 MHz.
190 V.H.F
191 Crystal Locked HF & VHF

AMPLIFIERS PREAMPS & CON­
TROL UNITS MONAURAL

194 Mullard 3-3.
195 Modular 5-10 & 25 Watt

STEREO
196 1972 PM 129 3 Watt.
197 Philips Twin 10-10W
198 PM 10 + 10W
199 PM 128-1970
200 PM 132-1971
201 ETI-425 Amp & Preamp
202 ETI-425 Complete System
203 ETI-416Amp.
204 PM 136 Amp 1972.
205 PM 137 Amp 1973
2O5A PM 143

GUITAR UNITS
209 P/M 125 50W
210 E/T 100 100W
211 P/M 134 21W
212 P/M 138 20W
213 Modular 200W
214 Reverb Unit.
215 Waa-Waa Unit.
216 Fuzz Box
217 Sustain Unit

PUBLIC ADDRESS UNITS
219 Loud Hailer Unit.
220 P.A Amp & Mixer
221 P/M 135 12W
222 Modular 25W.
223 Modular 50W

CONTROL UNITS
225 P/M 112.
226 P/M 120
227 P/M 127.

MIXER UNITS
229 FET 4 Channel
230 ETI Master Mixer
231 Simple 3 Channel.

TUNER UNITS
232 P/M 122
233 P/M 123
234 P/M 138
235 Simple B/C.
236 PM146AM-FM

PREAMPLIFIERS
237 Silicon Mono
238 Silicon Stereo
239 FET Mono.
240 Dynamic Mic Mono
241 Dynamic Mic Stereo
242 P/M 115 Stereo
243 -

MISCELLANEOUS KITS
244 Geiger Counter
245 Direct Reading Impedance 

Meter
246 -
247 Electronic Anemometer
248 Simple Proximity Alarm
249 Pipe & Wiring Locator.
250 Resonance Meter
251 Electric Fence
252 Metronome Ace Beat
253 Transistor Test Set.
254 Electronic Thermometer
255 Flasher Unit.
256 Lie Detector
257 Metal Locator.
258 Stroboscope Unit.
259 Electronic Canary.
260 240V Lamp Flasher
261 Electronic Siren
262 Probe Capacitance Meter
263 Moisture Alarm
264 AC Line Filter
265 Proximity Switch
266 Silicon Probe Electronic Ther­

mometer
267 Transistor/FET Tester.
268 Touch Alarm
269 Intercom Unit.
270 Light Operated Switch.
271 Audio/Visual Metronome.
272 Capacitance Leakage
273 Audio Continuity Checker
274 Bongo Drums
275 Simple Metal Locator.
276 Keyless Organ.
277 Musicolour
278 Stereo H/ Phone Adaptor
279 Attack Decay Unit.
280 Tape Recorder Vox Relay
281 Tape Slide Synchroniser.
282 Tape Actuated Relay
283 Auto Drums.
284 IC Vol Compressor.
285 Audio Attenuator
286 Thermocouple Meter
287 Door Monitor.
288 Earth R" Meter
289 Shorted Turns Tester
290 Zenor Diode Tester
291 Morse Code Osc
292 Simple Electronic Organ.
293 Pollution & Gas Analyser
294 Universal H/Phone Adaptor.
295 Super Stereo ETI-410
296 "Q" Multiplier
297 Optomin

PHONE 
662-3506 /

E. D. & E. pM.
' 18 LONSDALE STREET, MELBOURNE —3000 — VIC.

PHONE 
________662-3506
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CA3130 op amp

The output voltage falls to a low value 
and the timing capacitor now discharges 
through D2 and VR2. When the potential 
at the inverting input falls below that at 
the non-inverting input, the output will 
switch back to its former high voltage 
state.

The use of the high input impedance 
CA313O device in this type of circuit has 
the advantage that one can use high 
value resistors in series with the two 
diodes and therefore the frequency can 
be very low, even with fairly small values 
of timing capacitor. The ON (output vol­
tage high) and OFF (output voltage low) 
times are independently adjustable using 
VR1 and VR2 in the circuit shown.

If one wishes to alter the ON time 
whilst simultaneously changing the OFF 
time in the opposite sense, VR1 and VR2 
should be replaced by a single poten­
tiometer which has its slider connected 
to the positive line and its track ends to 
R4 and R5 respectively.

The circuit shown in Fig. 5 enables the 
pulse periods to be adjusted over the 
very wide range of 250:1 with each of the 
capacitors shown. The timing capacitors 
used in the S1 circuit must not be elec­
trolytics, since the latter type of capacitor 
passes a relatively high leakage current 
which could not flow through VR1 and 
VR2 when these components are set near 
to their maximum value.
Waveform generator
A circuit which generates triangular and 
square waves is shown in Fig. 6. Perhaps 
its most remarkable feature is that the 
frequency of oscillation can be adjusted 
over a range of 1,000,000:1 (0.1 Hz to 
100kHz) by the use pf a single variable 
resistor without any range changing. A 
voltage-control input is also available for 
remote sweep control.

The CA3080 is an operational transcon­
ductance amplifier used here as a voltage 
controlled current source. The output

+ 7 5V + 15V

from this stage is a current which is 
applied directly to the integrating 
capacitor C1 in the feedback loop of the 
CA3130 which provides the triangular 
wave output.

The final CA3130 stage is a switch 
which sets the limits of the triangular 
wave output and provides a square wave 
output. This square wave signal is also 
fed back via R4 to switch the current 
source to generate the required positive 
or negative current. The variable 

capacitor C2 can be used to adjust the 
corners of the square wave output for 
optimum shape.

Other applications
Various other applications of the 

CA3130 are given in the data sheet (RCA 
File number 817), including its use as an 
error signal amplifier in regulated power 
supplies, its use in peak signal detectors, 
in ideal full wave rectifiers, and in 9-bit 
digital to analog conversion. 2
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Further thoughts on
amateur microwaves pan 2

In this second article on UHF techniques, the author deals with many 
of the essentially practical problems associated with building and test­
ing equipment for these bands. It covers power supplies, metering cir­
cuits, board construction, boxes and metalwork, preliminary testing, 
etc., as well as some of the unexpected problems which can occur.

by DES CLIFT VK2AHC

Before getting down to circuit details 
for transmitters and receivers, it may help 
the potential experimenter to describe 
the arrangements in use at VK2AHC for 
development purposes.

POWER SUPPLIES: Positive 12V DC 
has reluctantly been adopted, and a 
stabilised supply capable of about 10A 
has been provided. This can be varied 
over a range of a few volts but is normally 
set and monitored by an accurately 
calibrated voltmeter. However, it is not 
always possible to run all the equipment 
off 12V DC. Although 12V transistors are 
available which would do the job, they 
are usually expensive and not available 
as surplus. On the other hand 18V, 24V 
and 28V types can be obtained much 
cheaper and in some cases, surplus. So 
an 18V and 24V 2A dual stabilised supply 
has been provided for these. These 
supplies need not be elaborate.

Two or three 6V lantern batteries are 
also most useful, last for years, and are 
a good back up to the above. For any­
thing requiring more than the basic 12V, 
the writer prefers to complete the design 
work using bench supplies. Only then 
provide the supply, rather than speculate 
on the requirements, make the supply, 
use it in the development and then have 
to modify it considerably because the 
basic plan had to be modified.

METER PANEL. These supplies, to­
gether with a hefty pair of leads for con­
nection to a 12V car battery, are all fed 
into a bench moqnted sloping panel unit 
via a large terminal block. This panel 
contains several current meters, each of 
which has its connections brought out to 
front panel 5mm sockets. It also contains 
5mm socket outlets for each of the 
supplies and a voltmeter scaled 12V and 
30V. The voltage range required is 
selected by plugging into an appropriate 
socket. Thus, each supply outlet can be 
fed via a selected meter to the circuit 
under test using links with 5mm plugs.

Obviously, the choice of meters de­
pends on what is available. Apart from 

the voltmeter, one meter ought to be 5 
or 10A DC, one 0.5A DC, and one (better 
still two or three) ought to be 50mA. One 
5mA is very useful and there should be 
at least one 100uA meter—the more the 
better. A 100uA meter monitors detector 
points, etc., in the circuit. (Fig. 5.)

The idea is to monitor as many in­
dividual stages as possible, together with 
the total current. A multirange meter can 

18V (SAY) 24V (SAY)

-24V DRAIN

TO 12V 
BATTERY

12V POWER 
SUPPLY

TOTAL 
+ 12V 
DRAIN

METERING

-24V TO PA

EARTH

CIRCUIT UNDER DEVELOPMENT

TOTAL 
18V 

DRAIN

TO RF 
MONITOR 

DIODE LOAD
TO MULT. TO AMPTO DRIVER TO OSC.

k °f bench type meter paneL The double ^ded arrows represent natch 
- * -—5. TIk

then be used to full advantage, not being 
permanently connected to the circuit. 
The arrangement may seem expensive 
on meters but these are available in 
surplus equipment.

Dozens of meters from units which 
were "unsaleable" for less than the price 
of the meters themselves, have been sal­
vaged and put to good use. There are 
also quite inexpensive meters around 
these days —indication rather than 
accuracy is often the real requirement; 
10% to 15% is quite OK.

PROTOTYPE BOARDS. For circuits 
using transistors and l/Cs, and operating 
up to 460MHz, the method described in 
Electronics Australia October '73, is still 
preferred at VK2AHC. This uses Zephyr 
pins mounted in holes milled out of both 
sides of double sided board.

The RF components are strung from 
feed through or stand off by-pass capaci­
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tors. It is usually necessary to make a real 
prototype of the initial stages such as the 
crystal oscillator, modulator and first two 
buffer or multiplier stages. When the 
placement of the parts has been made 
and its output measured, the final model 
is made on a piece board cut to the size 
required by the box or chassis used.

The later multiplier stages, which are 
usually much simpler in design and lay­
out, are then added stage by stage to the 
driven unit. It is very advantageous to do 
a mock up layout of the final stages, start­
ing from the output and working back. 
The layout should closely follow the cir­
cuit diagram.

It is important to link together both 
sides of double sided board, at frequent 
intervals. Drill suitable size holes at about 
3in intervals around the outer edge, and 
at each side of the transistors, pass a 
piece of tinned copper-wire through 
each hole and solder it to the copper on 
both sides.

Try not to use all the space and leave 
enough to add a low level stage should 
the desired output not be achieved. This 
is facilitated by making the output of the 
driver unit 50 or 75 ohms and the input 
of the final stages the same, both linked 
by a short length of coaxial cable.

Use of the widely available (but not 
cheap) cast boxes is highly recom­
mended for complete separation and 
modular construction. About their only 
disadvantage is that they usually require 
a piece of circuit board as a sub-chassis. 
Think twice about using the lid as a 
chassis—it is often more effective and 
convenient to use the circuit board sub­
chassis mounted on stand off pillars.

This necessitates having all the tunable 
controls on one side. An example of this 
form of construction is shown in Fig. 6. 
It is helpful to use both sides of the board 
as an aid to stability and space saving. 
During construction, use four decent size 
stand-off pillars on both sides of the 
board to prevent damage to the com­
ponents.

GENERAL COMMENTS: Transistor cir­
cuits cannot usually be dipped in situ like 
valve circuits. However, as the higher 
frequency collectors and outputs are 
normally tapped well down the coil, the 
tuned circuit can be dipped before 
assembly and an allowance made for the 
loading. Very early in the chain one 
usually reaches the top of the dip oscilla­
tor range and has to rely on experience 
to get the circuits to resonate. It is surpris­
ing how easy it is to get a stage off its 
desired frequency so that is amplifies the 
fourth harmonic rather than the third and 
so on.

It is not unusal for the crystal oscillator 
frequency to appear in quite large 
proportions at the output, which may be 
8 or 9 times the crystal oscillator 
frequency. It may be filtered off at the 
low level 8 or 9 times stage by a separate 
interstage trough line bandpass filter, 
which also helps to clean up other spurii. 
Try to avoid exclusive use of capacitor

Fig. 6. Example of a circuit board used as a sub-chassis. It is fitted with stand off 
pillars to facilitate mounting in a die cast box.

Fig. 7. Tuned lines are best adjusted by starting at one quarter wavelength and pruning 
to save space. Shown is part of a tripler from 193.6MHz to 581MHz.

couplers throughout the whole chain by 
using at least one LC bandpass coupler.

Air capacitors should be used 
wherever possible. Polar 0-10pF 
obtained new or surplus are very useful 
but have to be handled with great care 
as they very easily short. The renowned 
Philips concentric air trimmers are very 
useful but can present problems, due to 
their size, at 300MHz and up. E.F. John­
son type "T" "U" and "V" in various 
values (imported by General Electrics 
Services) are available through the usual 
sales outlets and seem superior in that 
they come in a wider range, are small and 
seem less prone to short.

Only high quality dieclectric type con­
centric trimmers should be used. Home 
made concentric air trimmers are best for 
tuning trough line circuits above 
500MHz.

As an aid to getting the circuits for 
these frequencies correct, use a line as 
long as possible to start with (nearly one 
quarter wavelength) and then, only if 
necessary to save space, gradually prune 
this and progressively add capacitance to 

make it resonate. An example is a tripler 
from 193.6MHz to 581MHz; part of a 
3400MHz crystal controlled set. (Fig. 7.)

A word of warning. Check the effec­
tiveness of bypass capacitors as each 
stage is made up. Make sure that adding 
a .01uF or 0.1uF across the selected 
bypass makes no difference to the drive 
to the next stage.

Also, when measuring current in a HT 
line for tuning make sure that returning 
a bypass lead to its proper position in the 
HT feedline, rather than through long 
temporary leads, makes no difference to 
the next stage drive.

A recent experience of instability in a 
three stage amplifier tuned to 104MHz 
showed the tuned circuit to be actually 
resonant at nearly 150MHz when bypas­
sed with a particular type of stand-off 
1000pF bypass capacitor used without a 
parallel capacitor. Two other types of 
1000pF bypass capacitors gave the cor­
rect resonant frequency of 104MHz and 
the instability disappeared. ©

(To be continued)
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The Serviceman
' ' ■ —□(=!

Modern TV sets—more and more complex

The modern colour TV set is a far cry from the black and white set 
of yesteryear, which was more like a crystal set by comparison. Apart 
from the fundamental differences between black and white and colour, 
we now have touch tuning and remote tuning systems; extremely
complex circuits in their own right 
quite a challenge.

This story is about a Toshiba colour TV 
set with a most unusual fault. It is a story 
worth remembering because, without a 
certain amount of luck I might still be try­
ing to track it down.

While Toshiba sets are available in 
Australia, being handled by EMI, this par­
ticular model is not. Apparently it had 
been bought in Japan while the owner 
was on an overseas trip. Also, it appeared 
to have been made for the German 
market in the first instance, judging by 
the German words on the chassis.

The part for concern was the tuner. It 
was a touch control type capable of 
selecting eight channels. Each circuit had 
a trim pot which, in association with a 
three position switch, was used to set 
that circuit to any VHF channel or a UHF 
tuner with which the set was also fitted. 
Once adjusted, a finger on the touch but­
ton was all that was needed to select that 
channel.

The owner—or somebody—had set up 
the first four touch buttons to select the 
four Sydney channels; 2, 7, 9, and 10. 
Then, apparently on an impulse, they had 
set up the remaining four buttons in a 
repeat configuration. And the complaint? 
Channel 7, if selected by the upper but­
ton, would not produce colour, but 
would if selected by the lower button.

Perhaps it is a comment on our times, 
and the blase attitude which comes with 
familiarity, that the customer found this 
situation mildly annoying. A few years 
ago most of us would have been pre­
pared to travel quite long distances, and 
press any number of buttons, just to see 
colour TV!

Nevertheless, the complaint was 
genuine enough in the technical sense. 
It should have been possible to receive 
any selected channel by means of that 
circuit, and in colour. And, in any situa­
tion where all eight channels needed to 
be used, failure on one could be a real 
problem.

Initially, I imagined that the problem 
would amount to no more than an off- 
frequency setting of the pot, which could

. For the serviceman they represent

be restored with a minor adjustment. 
Sure enough, a quick twiddle was all that 
was needed to restore the colour.

Fortunately, I put the set to one side 
and let it run for a while, just in case. And 
just as well, because the next time I 
looked at it the colour had vanished. 
Another tweak of the pot shaft brought 
it back but I quickly realised that it was 
a heat sensitive fault.

TO TOUCH

Simplified circuit of 
portion of the 
touch selection sys­
tem. When any one 
transistor is 
■switched.on by the 
touch button circuit 
it connects the 
channel selecting 
pot to the 40V rail. 
The diodes in the 
moving arms iso­
late the pots from 
each other. It was 
one of these diodes 
which developed 
the temperature 
sensitive fault.

The question was, which component 
had become heat sensitive? My first reac­
tion was to blame the oscillator circuit 
varicap, but a few moments' thought 
ruled that idea out. The varicap is com­
mon to the oscillator circuit, so that any 
fault would show up on all channels.

That seemed to leave only the trim 
pots as being peculiar to each channel 
and I found it hard to accept that one of 
these had become heat sensitive.

Fortunately, the owner had had the 
foresight to obtain a service manual with 
the set (none was available in Australia) 
and I pulled this out and took a closer 
look at the tuner and associated cir­
cuitry.

The first thing that struck me was the 
complexity of the touch button mech­
anism and the fact that it was still being 
made with discrete components. With 
three transistors for each channel it used 
no less than 24 active components, plus 
several times this in passive devices— 
nearly as many as used by some 
complete TV sets in years gone by! Such 
a configuration would be a logical can­
didate for an IC and I was surprised to 
find it in this form.

But all that is by the way; it was the 
actual channel selecting mechanism that 
interested me. At a quick glance, it 
seemed to follow the broad general prin­
ciples of most that I have seen so far. The 
tuned circuits—oscillator, RF stage etc— 
were tuned by varicaps which, in turn, 
were controlled by two voltages via a 
suitable mixing circuit. One voltage was 
from a pot connected to a regulated sup­
ply rail, the pot being the control used 
to select the channel. The second voltage 
was from the sound discriminator, via an 
amplifier, and provided the AFC function 
in what is now a fairly standard arrange­
ment.

The "top" of each of the eight pots was 
fed from a regulated voltage via the 
touch tuning circuit; selecting a channel 
applied voltage to that pot. The moving 
arm of the pot was then adjusted to sup­

button CIRCUITS

ply the correct voltage to the varicap to 
sélect the required channel.

This meant that, in effect, each moving 
arm was connected to a common rail; the 
rail that applied the appropriate voltage 
to the varicaps. To effectively isolate 
each pot, each moving arm was con­
nected to the varicap rail via a diode.

The "bottom" of each pot was even­
tually returned to chassis via one of three 
rails, the particular one being selected by 
the setting-up technician according to 
whether the channel required was a low 
band or high band one, or whether the 
UHF tuner was required. In the process 
of returning to chassis it activates one of 
three "band switching" transistors.
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Having sorted all that out, I asked 
myself what would be most likely to 
cause a temperature drift in one par­
ticular channel. Well, it had to be 
something which was peculiar to that 
channel, and it had to be something 
which was likely to develop a tempera­
ture sensitive fault.

Assuming that we ruled out resistors 
for the moment (they were all metal- 
oxide types) it seemed to me that the two 
most likely culprits were either the 
switching transistor connecting voltage 
to the pot, or the diode in series with the 
pot moving arm. I did consider the tran­
sistor connected to the bottom of the 
pot, but ruled it out on the grounds that 
it was common to several channels.

From a purely practical point of view, 
I was anxious to make the best assess­
ment possible. None of the components 
in this part of the set were particularly 
accessible and I had ño wish to indulge 
in a series of awkward replacements on 
a "suck-it-and-see" basis.

At this point I rang a colleague who, 
as well as being well versed tn the basic 
principles of voltage controlled tuners, 
was rather better informed than I on the 
behaviour of diodes—including varicaps 
—and transistors under varying tempera­
ture conditions.

Having outlined the circuit I put my 
suspicions to him. In general, he agreed 
with me, but went on to explain that the 
temperature behaviour of a bottomed 
transistor was not necessarily the same 
as that of a diode junction. Most of the 
voltage developed between emitter and 
collector was due more to a resistive like 
mechanism than to a junction effect. 
And, while it would undoubtedly have a 
temperature coefficient of some kind, it 
was unlikely to be as pronounced as that 
of a diode junction.

On that basis we concluded that the 
diode in the moving arm was the best 
bet, even though neither of us could sug­
gest the nature of the fault.

Back at the bench I tackled the task-of 
removing the diode. It was an awkward 
job, to say the least, calling for fine 
tweezers, my smallest iron, and a set of 
double jointed fingers! When it was 
finally out my main thought was that our 
joint reasoning had better be right.

Without too much optimism I put the 
diode across the ohmmeter, hoping I 
might get some indication of a fault. But 
it wasn't going to be as easy as that; the 
diode read normal in both directions. 
Even so, having taken it out it was no 
harder to replace it with a new one, 
which I did.

Then I switched on, selected channel 
7, and tuned it up for a good picture. 
After that there was nothing I could do 
but wait. Happily, after several hours of 
running, the picture was still in full colour 
and I considered the point proved. After 
some more tests the following day I 
returned it to the customer, then rang my 
friend to tell him the good news and 

thank him for his help.
And what was wrong with the diode? 

That remains a mystery. Apart from the 
obvious fact that it seemed to be exces­
sively temperature sensitive, neither my 
colleague or I can suggest why this 
should have been so.

Still, I found it, and that is the main 
thing.

Finally, a brief comment by another 
serviceman (C. A. of Rutherford N.S.W) 
about my story in the July issue concern­
ing the faulty focus pot in a Pye receiver. 
He writes, "It was with some surprise that 
I read your article in the July magazine. 
The fault you describe is so common as 
to be monotonous, so much so that Pye 
have now introduced a modified version 
of the focus assembly."

Then he goes on to mention several 
other sets which suffer from a similar 
problem. These include HMV, Healing, 
Philips and Siemens. Some, in fact, use 
the identical component.

Thank you, C. A., and I'm sure our 
readers will be grateful for your help. As 
for being surprised that I should describe 
this fault—well, what is so strange about 
that. It was the first time I, or several 
colleagues, had encountered the fault 
and I was intrigued by it, just as I imagine 
you were, the first time you struck it.

(Editorial note: There is another aspect 
which the correspondent could not ap­
preciate. For a variety of reasons, stories 
must often be held over for several is­
sues. This was one such; it would have 
been more topical when it was written.)

KNOW
Where you are going?

Choose a career in the field
of Electronics - the Nation's 
most progressive and fastest 
expanding industry

BROADCASTING
COMMUNICATIONS-marine

APPLIED SERVICING

Classes are conducted at
67 Lords Road, 
Leichhardt
Day 9.00 a.m. to 4.00 p.m.
Evenings 6.00p.m. to 8.30 p.m.
or by Home Study Courses 
(except practical instruction on 
equipment)

SEND FOR PROSPECTUS
There is no obligation.

NAME......................................................

ADDRESS..............................................

MARCONI SCHOOL OF WIRELESS 
Box 218, P.O. Leichhardt 2040.
A service of
Amalgamated Wireless (Australasia) Ltd.

LAFAYETTE
27 MHz TRANSCEIVERS 

FOR THE NOVICE AMATEUR

Telsat SSB-75
SSB/AM 23 CHANNELS

$259.50 (All Crystals Included)
• Selectable Upper Sideband, Lower 
Sideband, and AM.
• Crystal Lattice Filter.
• Fine Tune Clarifier.
• Signal Strength/Power Meter.
• Size-2-3/4 H x 7-15/16 W x 9-5/8" D. 
LAFAYETTE'S newest-a superb SSB and AM 
rig, beautifully constructed with all the fea­
tures which have made Lafayette famous. Sen­
sitivity is better than 1uV on AM, 0.25uV on 
SSB. RF power input 5 watts AM, 15 watts 
P.E.P. SSB; Output 4 watts AM, 12 watts 
P.E.P. SSB at 13.8 V DC. Supplied complete 
with Microphone. Mounting Bracket, DC 
Power Cable and Operating Manual.

Micro 723
AM 23 CHANNELS

$159.50 (All Crystals Included)
• Dual Conversion Receiver.
• 5-Watt "Range-Boost" Transmitter.
• Signal Strength/Power Meter.
• Size-1-15/16 H x 6-1/8 W x 
7-1/16"D.
Another transceiver in the popular LAFAYETTE 
Micro series, the Micro 723 offers excellent 
multi-channel performance. Features include a 
455 KHz mechanical filter and "Range-Boost" 
modulation circuitry. Sensitivity is better than 
1uV. RF Power Output 4 watts at 13.8 V DC. 
Supplied complete with Microphone. Mounting 
Bracket, DC Power Cable and Operating 
Manual.

NOTE: Operators of the above equip­
ment should hold a Novice or 
General Class Amateur Licence.

LAFAl'ETTE
ELECTRONICS

div. of Electron Tube Distributors P/L 
94 ST. KILDA RD., ST. KILDA,

VIC. 3182. Phone 94-6036.
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THE AUSTRALIAN COMPANY
FULL
KIT

Cat. K-3140 $49.50

Cat. K-3141 .$29.50

INSTANT REPAIRS

HITACHI
.$11.50

..$13.50

Cat. B-4045 Cat Q 1270

TV GAME HUNDREDS SIMILAR
M9.50 UHITS SOU) at $99(50
A * di AV vniio nuuu ti» rxutc TnuinuTPLAY YOUR OWN TV GAMES TONIGHT AT

LESS THAN HALF THE COST AS PREVIOUSLY

Cat. A-3653 $219.

$39.90

WAS $34.95

WAKE UP TO MUSIC !
CAT. A-4442 $39.90Cat. D-2840. $24.95

ALARM

Cat. D-4629.EACH

CatZ-3222 1-9 1OUP

$9.75 
$1.10 
$5.50
$1.50 
$0.50 
$0.50
$2.00 
$3.95 
$1.75
$3.60 
$2.00 
$2.50 
$3.20
$1.05 
$19.75 
$4.25
$4.90 
$3.95
$10.90 
$3.50
$6.00 
$4.90 
$1.60

Dick is proud to offer this professional tape 
at a RIDICULOUS PRICE. So all you Revox, 
Ferrograph etc owners get your orders in for 
this extra special deal. Fantastic quality ! 
BASF LPR35H 10.5' 3600ft. NAB Centre 
Cat C-3420 A RIDICULOUS PRICE $29.95

NOVUS B-38 
EXECUTIVE 
CALCULATOR

Cat. X-1035 
Cat. H 2755 
Cat. H-8308 
Cat. H-8310 
Cat. Z 5410 
Cat. Z-5412 
Cat. H-8314 
Cat. H-8302 
Cat. H-8275 
Cat. SEM5 
Cat. H-8315 
Cat H 8316 
Cat. H-8305 
Cat. Z-5616 
Cat. Z 5364 
Cat. H 2495 
Cat. H-8603 
Cat. H-8318 
Cat. H-3160 
Cat H-3162 
Cat. H-8894 
Cat. H-8604 
Cat. H 8603

Used in 
Used in 
Used in 
Used in 
Used in 
Used in 
Used in
Used in 
Used in

ADD AN EXCITING NEW VISUAL DIMENSION 
TO YOUR FAVOURITE MUSIC !
Features new circuit with special compressor stage 
to make the unit less dependent on amplifier 
volume setting. * 3 separate channels.
* Fully isolated audio input for safety.

Reverberation Kit
TV Game Kit 
TV Game Kit 
TV Game Kit 
TV Game Kit
TV Game Kit 
Reverberation Unit 
Twin 25 Amplifier Kit 
Twin 25 Amplifier Kit

Strong steel chassis.
Will drive normal 240 volt coloured globes. 
Simply driven by your stereo amplifier.
Simply connects to speaker terminals.
Kit comes with all parts and instructions.

Yellow, 1 Red. Used in LED VU Meter 
Used in LED VU Meter
Used in 650 MHz Prescaler
Used in 760 Organ Keyer Module
Used in 760 Organ Keyer Module
Used in 650 MHz Prescaler
Used in 650 MHz Prescaler 
Used in Mini Organ Kit 
Used in Musicolour III 
Used in Musicolour III 
Used in Musicolour III

BASF 7" 1800 ft Low Noise Super
Cat. C 3412................................
BASF 7” 2400 ft. Low Noise Super
Cat C-3414...............................

RE-4 Reverb Spring 
UB-5 Zippy Box 
76/VG5 Printed Circuit Board 
76/M5 Printed Circuit Board 
74C00 CMOS Integrated Circuit 
74C02 CMOS Integrated Circuit 
76/R4 Printed Circuit Board 
76/SA4 Printed Circuit Board 
75/L11 Printed Circuit Board 
Special LED Displays. 10 Green, 1 
76/LM5 Printed Circuit Board 
76/S7 Printed Circuit Board 
76/EO4 Printed Circuit Board 
4016 CMOS Integrated Circuit 
11C90 Integrated Circuit 
MTI Box
ETI 602 Silver Plated F/Glass Board 
Musicolour III Printed Circuit Board 
Musicolour III Metalwork 
Musicolour III Front Panel

COMPLETE WITH TREMOLO SILVER PLATED 
'FIBREGLASS KEYBOARD - TWO VOICES.
Cat. K-3430 ( Case NOT included ) ONLY $24.75

CIRCUIT BREAKERS
Wilco Circuit Breakers completely replace the old- 
fashioned wired fuses. Just plug them into existing 
Fuse Holders. If power is overloaded the circuit 
breaker automatically turns off power... just press 
green button to re-set. Fits most household boards. 
Cat. S-5508 ...8amp. Cat. S-5515 ...15amp. $7.95

A wallet-size computer that won't flatten your wallet I 
Big bright, 8 digit LED display. Data storage memory. 
Full-floating decimal system. Percent key. Battery-saver disp! 
Handsome wallet - Ballpoint pen - Note pad - Pockets etc. I 
Cat. Q-3280.. .. Tax free $21.49 .. .. Inc. tax $24.50

was S29-90
N0W$24'

12 Volt Soldering Iron 
Model FS30,15 watts

This fantastic little iron operates from 
any 12 volt AC or DC source ( car or 
boat battery or 12 volt Transformer ). 
Complete with plated tip & 14ft lead.
Cat. T1910..........................$3.90
Cigarette lighter plug to suit 50c
Spare tip to suit only 50c

For all you 8 Track recorder owners Dick is 
offering the superb 45 minute and 90 minute 
closed loop 8 track blanks from BASF. Dick's 
prices are STUPIDLY LOW so buy now. 
Cat C-3422 - 45 minute cartridge $3.25 
Cat C-3424 - 90 minute cartridge $4.25

MODULE «ST* 
$47.90 B

I The Nidac Alarm Module SPR-3 is a high quality 
reliable unit. One power switch controls entire op­
eration, including all tests. Solid state Light Emitt­
ing Diodes for showing operating condition. Instant 
seal confirmation. Fixed exit time of 2 minutes. 
Variable entry time up to 45 seconds. Variable 
siren timer from 1 to 20 minutes. Full control 
over exit — entry delay and alarm condition.Heavy 
duty relay contacts. Flexible mounting considerations. 
Cat. L-5055 ............ $47.90

76EX 10 Printed Circuit Board (F/glass) Used in Novice Transmitter
ETI 602 P.CB. (Fibreglass + Overlay) Used in Mini Organ Kit
ETI 445 G.P. Stereo Preamp Used in Genera! Purpose Preamp Kit

OFFERED. NOW ONLY $49.50. Just plug into 
the aerial terminal of your TV set. Play such games 
as Tennis - Catch Ball - Traps Shooting - Solo.
Cat. X-1125.............................................$49.50

NO MORE 
FUSES TO 
REPLACE!

SCOOP D.S.E. DRILL SPEED CONTROL
uCC C.M. JULY »0.

mvm This kit includes all the parts of the basic speed controller PLUS a small box with ¿K pre-punched Manri-plate front panel and complete instructions. Easy to build, outld
— w- M Makes your drill turn slow enough to be used as a screwdriver. E.A. Design.

N* Cat. K 3080.. ......................................................................................................... $9.75

FULLY BRANDED STC MADE
OS-5402 2OOVOLTMIN.AT3AMPS

GIVES 6AMPSINA BRIDGE
IDEAL FOR ALL GENERAL PURPOSE.

U POWER SUPPLIES ETC.

FANTASTIC 
DIODE OFFER

SIMILAR UNITS 
WERE e

99.50

SEE E.T.I. 445 JULY 1976

ONLY S 7. 50
Single PCB - Only ONE IC. Supplied 
with PCB pins Runs on 10V to 40V DC. 
Complete with all parts for — 
1 - Magnetic Preamp ( RIAA ) 
2 - Tape Preamp ( NAB ) 
3 - Microphone -40-65 or 80dB gain. 
Cat K-3427........................$7.50

MAGAZINE 
BINDER

Keep your Electronic Magazines in 
good shape. Binder holds 12 issues. Functionally

Designed Stereo * 5 j 
Cassette Deck

The D-450 features new mechanical full auto stop, 
new eject mechanism, Dolby noise reduction 
system, easy-to-read twin VU meters and full auto 
stop. Wow and flutter is a negligible 0.08% WRMS. 
The signal-to-noise ratio is 60dB in Dolby on. 
Frequency response is 30 to 16,000Hz with chrome 
tape, and 30 to 13,000Hz with normal tape.
In sum, the new D-450 is high cost performance, the 
kind of deck you'll love living with you.

UNIVERSAL 
"RUBBER

DUCK" 
CB ANTENNA
DON’T RUN THE 
RISK OF DAMAGING 
THE AERIAL ON 
YOUR HAND - HELD 
TRANSCEIVER !

MUSICOLOUR Mk3 
PCB+CONTROLS

ONLY
YOU GET ONLY WHAT YOU 
WANT - THE PRINTED CIRCUIT 
BOARD, ALL COMPONENTS 
INCLUDING TRANSFORMERS & 
CONTROL POTENTIOMETERS.

SAVE $20.oo
ON THE COMPLETE KIT 

Ideal for all those who wish to 
mount this new unit into existing 
equipment — or were discouraged 
by the high cost of the full kit. 
Add your own hardware.wire etc.

SIGNAL INJECTOR ®4.75
This Signal Injector ( TE-101 ) uses a circuit 
designed to make blocking modulation for high 
frequency at tow frequency of 1 KHz.
Transistorised. Complete with battery.

JUST RELEASED ^eti aug ?6

ETI 602 MINI ORGAN KIT

BASF TAPE* 
SPECIALS !t>

Two excellent 7* reel tapes with that 
extra special sound quality !

ONLY 12’HIGH

$8.75

USTEN INI
Listen to the bands most radios 
miss. Police, fire, ambulance, 
taxis etc., as well as normal AM, 
FM and TV sound. Runs on 
internal batteries or 240 volt 

, mains power.

AM: 535 - 1605 kHz 
FM: 88 - 108 MHz 
TV1: 56 - 108 MHz (ch. 1-5) 
TV2: 174-217 MHz (ch. 6-10)

“ELECTRONIC ALARM!
CLOCK RADIO M

* POWERFUL AM/FM RADIO *SNOOZE ALARM /
* SECONDS DISPLAY FACILITY
* ATTRACTIVE LOW PROFILE MODERN CABINET MH
* EASY TO OPERATE PUSH BUTTON CONTROLS
* POWER INTERRUPTION INDICATOR
* EASY-TO-SET ALARM RADIO
* MANUAL OR AUTO OPERATION
* SOFT GREEN ELECTRONIC DISPLAY-BRIGHT/DIM SWITCH

MUSICOLOUR Mk3 Klf

SHOP HOURS
ORDER

$100 or moreU bonhcord

VALUE 
$9.99 
$24.99 
$49.99 
$99.99

CHARGE 
$1.00 
$1.50 
$2.50 
S3.50 
$5 00

BY COMET FREIGHT : THE MINIMUM 
PACKING AND HANDLING CHARGE 
IS $1.00. WE DESPATCH “FREIGHT- 
ON" AND YOU PAY WHEN YOU

FOR C.O.D. SEND $2.40 EXTRA PLUS $3.00 DEPOSIT.
MINIMUM MAIL ORDER AMOUNT IS $5.

DICK SMITH ELECTRONICS GROUP 
Head Office : Phone 439 5311. Telex AA20036. Coble Diksmit'Sydney. 

Mail Orders : P. O. Box 747, Crows Nest. N. S. W., 2065.

N.S.W. Branches: GORE HILL-162 Pacific Highway, 439 5311.

SYDNEY-125 York St., 29 1126. BANKSTOWN - 361 Hume Hwy., 709 6600.

Interstate Branches:IT” BDu,ondQ'391 6233 
VIC.-656 Bridge Rd., Richmond, 42 1614,



WITH CHEAPER PRICES !
PLAYMASTER TWIN 25

X *

DICK'S PRICE :s89 50
Why pay the extra $4*50?
Dick may be a nut, but he's no mug!
He fully realises you can buy the fabulous 
Playmaster Twin 25 kit cheaper elsewhere — 
so why does his cost more?
Simple: Dick's kit is a better kit!
Look at the features: You'll agree that Dick' 
kit is worth a little bit more. (In fact, it's 
worth a lot more, but Dick's not greedy). 
Dick does NOT recommend uprating the Twin 25 
by adding a higher voltage transformer. Many 
components will be operating outside their ratings.

Dick's Playmaster Twin 25: The kit to beat all kits.
Cat K-3410 $89.50

• Dick's 16 page assembly manual. He went to 
a lot of trouble (and it cost him over $2000) 
so you shouldn't have any trouble. It gives you 
hints and information the article missed out on.
* And if you do have trouble, Dick has a full 
service back-up for a nominal charge. You MUST 
get this amplifier working, and working properly.

* Dick's imported champagne front panel with 
control graduations, and matching imported 
knobs. Gives a truly professional finish!
* Power transistor sockets at no extra charge.
• And Dick's trouble-free kits.

27MHz MARINE RADIO
You can be on the air for under $40 with a simple, yet efficient 

1W hand held (walkie talkie) transceiver which will give a range 
of 10 miles or so on land (depending on terrain) and more on water
Cat 0-1100 $39.75
Or for just a little more, you can have the increased power and 
range of this.value-packed 3 watt, 3 channel hand-held.
Cat D 1252
Here come the mobiles: We have this 5 watt, 3 channel 
transceiver which operates from the car or boat battery.
Cat D-1400 $89.50
This Midland set has 6 channel capacity for increased 
versatility; otherwise it is similar to above set.
Cat 0-1406 $109.50

CQ CB...CQ CB
Perhaps the most attractive feature of CB radio 
is that it is not an expensive hobby :
If you want the full 23 channels, we have the budget- 
priced 13-830 . Automatic noise limiter, variable squelch, 
etc. A very economic way to get the 23 channels.
Cat D-1430

CB Radio - 2-way 
communication in the 
27MHz (11m) band - I 
is becoming very, very 
popular (even though, at ___  
the moment, it is still illegal for anyone 
except licensed amateur & novice operators). 
More and more people are finding out about 
this world wide hobby; and most are turning 
to Dick Smith Electronics for world-famous 
MIDLAND CB Radio equipment.

$59.50

$239.50Cat D-1700

Then there's the daddy of them all: A 23 channel SSB/AM 
transceiver most CB operators would give their eye teeth for. 
The ssb gives extra 'punch' to get through where am sets are 
still battling in the mud. All the features you'd expect from 
one of the top rigs in the world.

SAVE

Cat D-5500

Cat Q-1350 $12.50
Has Dick gone made? That's near 20% offUTi

.$34.50
$29.50

5139 nd'

$109.50
The Deluxe version of the 830 is the 882B. It also has 
noise blanking, delta tune (helps resolve off channel calls) 
and an antenna warning light to protect the transmitter. 
Fast becoming the most popular set in Australia.
Cat D-1436 ..

■
 „.I FANTASTIC SPCCIAU—■

4* LOOK^>
Here’s value! The VHF communicator f OR IlCEDC
radio covers AM broadcast band, MICKUr KULEjJuK UdEKd 
and FA tn 717MHz VHF hands thaK ■and 56 to 217MHz VHF bands: thats
the FM band, most TV stations, taxis, 
police, aircraft, amateurs, etc, etc. 
AND here's the good news. They've 
come down in price. Again. Dick has 
hundreds of these in stock and he 
needs the space: so you benefit. They 
were $59; he dropped them to $49.90, 
and now, for a short time only, he's 
clearing them out at $44.90 - that's 
a further 10% off! They can't last at 
this price, so get yours now.

Cat D 2833 $44.90

«n««»« /ALSüKNOWNXVAI If EQ IasfetswithI
\PILOT LIGHTS/

These popular amateur transmitting valves 
are now lower in price. They can't last so 
get in for your spares now!
6KD6 CatD-7200.
6SJ6 Cat D-7201 .. 
6146A Cat D 7202

. $8.55 
$8.25 
.$9.00

TRIO CROS
High bandwidth + high sensitivity 
The TRIO CS-1562 dual trace CRO 
has bandwidth to 10MHz. Specs are 
too long to list so ask for the TRIO 
leaflet at any Dick Smith Store.
Cat Q-1242 ...........  
(Sales tax free price.

$435.80
$379.00

$149.50

Fifty (yes, 50) 1 amp 50 volt diodes. Brand new 
STC EM4005, but unmarked. Ideal for all power 
supplies etc.
Cat Z-9009 .....................................................$1.00
Hey! that's only 2 cents each!!!!!!!!

NOVICES:

Standard teletype keyboards with gold plated contact switches. 
All switches are independent and allow you to connect into any 
form of output. Fully ASCII; neat professional finish.

Limited quantity in stock - hurry; get yours today. 
A must for all microprocessor units.
Cat X-1180.. $49.50

49"

A NEW ADDITION TO OUR RANGE:
A 3.5MHz xtal controlled exciter module 
for novice transmitter. Fibreglass PCB and 
all components, but no case, meter or 
hardware.
We already have the 80 metre linear amp 
available in kit form (Kit K-3133) so 
simply add this new exciter module K-3135 
and you have got a simple, cheap crystal 
controlled transmitter. It's a great way to
start!
Cat K-3133 (linear amp)
Cat K-3135 (exciter) .. .

MATCH THIS
Is half your power being lost 
because of poor antenna 
matching? You can match 
into a piece of wet string with 
this deluxe HC-500 antenna 
coupler. It will tune any aerial 
for a 1:1 SWR from 3.5 to
300MHz. 52 ohms input imp; , 
output 10 to 600 ohms bal. 
or unbalanced.
Save $10 on our catalog price!

The serviceman's 'Bible 
Written by an Aussie, 
the best book on Aust. 
& NZ PAL television. 
Covers colour TV 
theory & practice in a 
not-too-technical way.. 
PAL Colour TV for 
Servicemen.
Cat B-3610.......$12.50
(That's nearly 20% off our list!)

&

49
Don't need all that bandwidth?Then why 
pay for it?The CA1303A is a budget-priced 
75mm CRO with 1.5MHz bandwidth. Ideal FANTASTIC $ 
for the experimenter and workshop.
Cat Q 1229.................$149 (Tax-free price $135.83)

INCREDIBLE BARGAIN!
BRAND NEW 0L704 common cathode large 0.3" 
LED readouts - ideal for all projects, clocks etc.
WERE $2.50 each, NOW ONLY $1.20 each

OR 6 for $6.60 
From all Dick Smith stores and dealers
Cat Z-4110 $1.20 $120
2 GREAT LITTLE SWITCHES

MINI TOGGLE DPDT
Tj. 3 position, spring return to centre fromJM? \ one position. Can be used as a momentary A contact. What a versatile little switch!

S j Cats 1287 .. ..

m ’izo

ROCKS H STICKS
I FANTASTIC CRYSTAL SPECIAL
I Speaking of rocks, Dick must have 
I them in his head. He's selling these 
I two most popular channels (9 &11) 
I crystals for $1.00 off
I Cat D 6006 (27.065MHz) $6.50 
| Cat D-6008 (27.085MHz) $6.50

Add that extra channel to your 
transceiver - while they're cheap!

62" (sorry, approx. 1.5748m) 
HELICAL ANTENNA for 27MHz

This 27MHz mobile 
antenna is a quarter 

$wave helical, made 
by Mobile One. Get 

^1 |Your si9nal out n'ne‘ alV sumpin-else!
(Without base)
Cat 0-4144........$30
Scalar base to suit:
Cat D-4055 .. .. $4.75

ICOM VHF
Here are some transceivers for the Z-call$ 
(and others!) who chase the elusive butterfly 
(also known as VHF DX)

Even if you DON'T want to match intoV 
a piece of wet string, you should still go 
for the lowest SWR you can - and that's 
where an SWR bridge earns its keep. It 
also has a field strength meter built in. Up 
to 150MHz, 52 or 75 ohms impedance.

KILL SPOOKY
HIGH QUALITY .
WEATHERPROOF 
BALUN <¿7 $2.59
300-75 ohm balun will mount atop the mast 
or next to the TV. It's completely sealed 
against moisture. Convert your 300 ohm 
twinlead to non-ghosting 75 ohm coax now!

Cat L-4452

.$1.70 ea. 10 up $1.50

k $3.90
। MINI ROTARY 2 POLE 4 POS
' Here's another little beauty! A 

miniature rotary complete with 
knob. Contacts rated 240V 1A.
Cat S-2380

DICK SMITH DEALERS :- 
HOBART- Aero Electronics —34 8232

$2.50

.$3.90

Dick Smith Dealers carry 
many of our products - 
Prices may be slightly 
higher to cover freight costs.

123 A BATHURST STREET, HOBART, TASMANIA, 7000.

DARWIN - Venemon & Wyatt Electronics — 81 3491
24 STUART HIGHWAY, STUART PARK, N.T., 5794.

These ICOM transceivers are ideal 
for portanle tropospheric DX 
operation, SSB or CW. The IC502 
is a 6 metre rig, covering 52-53 
MHz. A vernier driven calibrated 
dial makes life easy, as does the 
Lamb type noise blanker and an 
S meter with RF output level. 
Comes complete with whip 
antenna and batteries.

ICOM 502 (6m) 
Cat 0-3044....... $180

ONLY
s]8O

ICOM 202 (2m) 
Cat 0-3040....... $184

The * C202 is very similar to the 
_ IC502, but covers the 2 metre

MODEL band between 144 & 145MHz.

RIGHT ON BEAM
Want to make ypur own beam? AC 
Or repair one?These'll make you "uC 
happy. They're aerial element 
brackets, in two styles: Passivated / 
steel (takes 1/2" to 5/8" rod) and A 
an insulated polystyrene type /Sz j 
(takes 3/8” rod).

Cat D-4650 (poly)
Cat D-4652 (steel) £ 65c

GET ORGAN-ISED
Build your own organ and save!!!
Technology has now advanced to the stage where 
it is economic to build your own organ — just a 
dream until recently. EA's P.laymaster organ is 
ideal for home construction: you can make it as 
simple or as pretentious as you like.
And Dick Smith has the kits for the Playmaster 
organ. He has the keyboards. He has the key cont­
acts. He has the inbuilt mini amplifier. He has the 
reverberation module. In fact, he's got the loti 
You can buy as much as you want, or all the kits. 
You can buy it in dribs and drabs, or you can buy 
it in one swoop. How's that for service?
Here are Dick's kits:
* Kimber-Allen keyboards, 49 note, with set of 
key contacts. Ideal for Play master Organ.

’ Set of 50 spare key contacts, SPDT, gold plated. 
For the Kimber Allen keyboard /1 spare).
* Mini amplifier; around 2 watts into 8 ohms. Used 
in organ, but suitable for many other projects, too.
* Reverberation: makes the organ "come alive" and 
sound much like a big pipe organ.

Organ keyboard (inc contacts), Cat K-6018 
Set of 50 spare key contacts. Cat K 6019 ..
Organ kit (less keyboard). Cat K-3421 .......
Organ mini amp, Cat K-3422..........-........
Reverb kit. Cat K-3424 .... „................ ...

..$97.50 
.. $24.50 
. $91.50 
.. $4.75
.. $14.75

DICK SMITH ELECTRONICS GROUP
Head Office: Phone 439 5311. Telex AA20036. Cable Diksmit Sydney.

Mail Orders: P.O. Box 747, Crows Nest, N.S.W., 2065.

N.S.W. Branches: GORE HILL-162 Pacific Highway, 439 5311.

SYDNEY-125 York St.. 29 1126. BANKSTOWN - 361 Hume Hwy., 709 6600.

■ q , OLD.-166 Logon Rd., Burondo,391 6233.
Interstate Branches: VK , 656 Bfidge Rd Rlchmond,42i6i4.

I PARK IN THE BOULEVARD )



With these two 
there is scarcely a radio service job 

you couldn’t handle
The Philips PM 6456 FM stereo signal generator 
and PM 5324 RF generator are fully compatible 
instruments for use in workshop or on call. They 
offer precision and versatility at a remarkably 
competitive price. With them you are equipped to 
diagnose practically every problem ever likely to be 
encountered in AM, FM and stereo servicing. 
Check these features for yourself:-

Philips PM 6456 FM stereo generator
• complete stereo signal
• separate L and R signals
• internal LF modulation: 1 and 5 kHz
• external modulation facility
• X-tal controlled pilot
• adjustable amplitude of multiplex signal
• tunable 100 MHz RF signal

Philips PM 5324 RF signal generator
• frequency range 100 kHz-110 MHz
• X-tal calibration
• special band spread ranges
• high frequency stability
• electronically stabilised output
• calibrated output attenuator
• facilities for internal and external AM and FM
• wobbulating withsweep width control
• simultaneous AM and FM
• big easy to read illuminated dial with LEDs to 

read range

PHILIPS Test and 
Measuring 
Instruments

And servicing TV too...
...with the PM 5334 sweep generator

This highly versatile 
TV sweep generator 
allows quick and easy 
alignment of colour or 
monochrome receivers 
in the workshop or on 
call. Its excellent 

specification makes it ideal for service and small 
production departments, as well as development and 
educational establishments.
Features include: • radio and TV service 
equipment 8 frequency ranges, 3 MHz-860 MHz 
• sweep frequency adjustable, 8-50 Hz • one 
variable and three fixed markers • signal frequency 
is highly accurate and thermally stable • stabilised 
output into 75ß load • built-in floating bias source 
If you would like further information send in this coupon:

Philips Scientific and Industrial Equipment— •
Test & Measuring Instruments:
P.O. Box 119, North Ryde, 2113.
Please send me further information on:

. □ PM 6456 FM stereo generator
I □ PM 5324 RF signal generator
■ □ PM 5334 TV sweep generator

NAME_____________________________________ _
| ADDRESS___________ _ ______________________

L—------ _IEL_ ______ I
PHILIPS

38.2639
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Conducted by Ian PogsonCircuit & Design Ideas
Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
in our laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used.

Hee-haw siren for toys

This hee-haw siren was installed in a 
toy fire engine in order to provide a more 
interesting realistic toy. Although many 
siren circuits have .been described, this 
one has the advantage that a wide variety 
of transistors may be used, and it also 
provides one or two flashing beacons.

Transistors TRI and TR2 form a mul­
tivibrator with a period of about 0.6 
second, flashing the LED beacons and 
"frequency modulating" the multivibra­
tor formed by TR3 and TR4. TR5 amplifies 
the output and drives the speaker.

In the unit constructed, the output 
transducer was a telephone receiver 
insert, which has the advantage of being 
rugged and waterproof. A small speaker 
from a scrapped transistor radio could 
also be used. If a speaker with an 
impedance greater than 22 ohms is used, 
the series resistor may be omitted. If only

one beacon is required the LED in the 
collector circuit of TRI may be omitted 
and 220 ohm resistor increased to 560 
ohms. A normally open push-button is 
used as an on/off switch, as this cannot 
be left on unintentionally by a child.

An intriguing toy may be made by 
replacing R1 /R2 and R3/R4 with 10k and 

220k ganged potentiometers respect­
ively and mounting the circuit in a small 
plastic case. The resultant wide variety of 
pulsed tones and variable frequency 
flashing lights can keep children occu­
pied for long periods.

(By Mr A. Ohsberg, PO Box 178, 
Nedlands, WA 6009.)

An audio-powered noise clipper

Unlike many noise suppression or clip­
per circuits which involve complex 
modifications to the average receiver, 
this audio powered noise clipper can be 
quickly inserted in the speaker circuitry. 
The transistorised audio powered noise 
clipper, shown in the diagram, is desig­
ned to operate in 4 to 8 ohm receiver 
speaker output circuits. The original cir­
cuit was designed to operate in 600 ohm 
radio telephony circuits. The author 
added 600-to-8 ohm line transformers for 
impedance matching and substituted 
other transistors for the JAN (militarised) 
transistors.

The use of the 600-to-8 ohm 
impedance matching transformers 
provides for two requirements. In order 
to use this noise clipper in 4 to 8 ohm 
speaker circuits, an 8-to-600 ohm trans­
former must be used on the input side 
and a 600-to-8 ohm transformer must be 
on the output side. The second need for 
this change in impedance is that the vol­
tage levels in the 8 ohm circuit may not 
be high enough to allow the noise clipper 
to operate effectivejy. Tests made by the 
author showed that the voltage clipping 
level has a minimum level of approxima­

tely 1.5V peak-to-peak.
The circuit is quite straightforward. 

Two transistors, powered by the audio 
power contained within the signal, will 
short out signal peaks which exceed the 
threshold established by the 2.5k poten­
tiometer. The diodes are used to isolate 
the positive and negative clipping circuits 
represented by the NPN and PNP transis­
tors, respectively. The adjustment of the 
2.5k potentiometer is left to the discre­
tion of the user. Normally, a desired 
audio operating level can be established 
and the potentiometer needs little or no 
further adjustment. However, it is to be 
noted that adjusting the potentiometer 
to a no clipping level effectively removes 
both transistors from the circuit and the 

noise clipper presents very little insertion 
loss in the speaker audio circuit.

(By Clayton Laster, W5ZPV, in "CQ".)
Editorial note: In the parts list, the 

author specifies Archer type 273-1379 
transformers, or any transistor radio out­
put transformer with 500-to-4 ohms 
impedance. If neither alternative is 
available, it is possible that small power 
transformers, such as Ferguson type 
PL24/5VA could be used instead. Also 
type 1N270 diodes are specified. If these 
are unavailable, then any general pur­
pose germanium diode, such as the 0A91 
should be satisfactory. Q1 is a 2N2222 
and Q2 is a 2N2907. These should be 
available but if not, suitable substitutes 
should be easy to get.
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SPECIAL OFFER
All those returning this square 
with 90c will receive our new 16 
page catalogue plus an 8 pin 
DIP741 integrated circuit.

nsBOX 787, POTTS POINT 2011

Ehsirmiss 
Supply 
Sanin

CARBON FILM
Watt 3c :

1 Watt 6c
$2.00 per hundred.
$5.00 per hundred.

Available in the following values:

10 100 1k0 10k 100k 1M0
12 120 1k2 12k 120k 1M2
15 150 1k5 15k 150k 1M5
18 180 1k8 18k 180k 1M8
22 220 2k2 22k 220k 2M2
27 270 2k7 27k 270k 2M7
33 330 3k3 33k 330k 3M3
39 390 3k9 39k 390k 3M9
47 470 4k 7 47k 470k 4M7
56 560 5k6 56k 560k 5M6
68 680 6k8 68k 680k 6M8
82 820

5 Watt.
10 Watt.

.33, .47,
1.5, 2.2,
33, 47, 
470, 680 
2k2, 3k3.

8k2 82k 820k

each 20c 
each 35c

68, in 5 Watt only, 1.0, 
3.3, 4.7, 6.8, 10, 15, 22, 
68, 100, 150, 220, 330, 
, 1k0, 1k5,
4k7, in 5 Watt only.

8M2

MINIATURE REPLACEMENT POTS
VC1 5k log with switch, 16mm Dia. 30c
VC2 5k log, switch, National type. 45c
VC3 5k log, switch, subminiature. 45c
VC4 5k log split knurled shaft. 65c

PRESET POTENTIOMETERS
Screwdriver and hand adjustable, .2 inch pin spacing, . 1 5 Watt. 
100, 220, 470, 1k0, 2k2, 4k7, 10k, 22k, 47k, 100k, 220k, 470k 
1 MO, 2M2, 4M7.

18c

WIRE-WOUND POTENTIOMETERS
Three watt wire-wound potentiometers
10, 22, 47. 100, 220, 470, 1k0, 2k2, 4k7, 10k.

$1.95

CARBON TRACK ROTARY
% hole mount, 20% tolerance, . 2W.
Single gang log and linear
Double gang log and linear
4k7’, 10k, 22k, 47k, 100k, 220k, 470k, 1M, 2M2.
’Single gang only.

40c
90c

SINGLE GANG SWITCHED
3/s hole mount, 20% tolerance. DPST.
Single gang log.
4k7, 10k, 22k, 47k, 100k, 220k, 470k. 1M, 2M2.

TRANSISTOR LISTING
AC127 65c TIP32A 80c
AC 128 65c TIP31C $1.25
AC187 70c TIP32C $1.25
AC188 75c TIP33A $ 1.40
AD161 $1.50 TIP34A $1.60
AD 162 $1.50 TIP2955 $1.00
ASZ15 (OC28) $3.40 TIP3055 $1.00
ASZ18 (OC36) $3.40 TT800 95c
BC547* 14c TT801 95c
BC548* 14c 2N301 $2.60
BC549* 14c 2N2955 $2.50
BC557* 14c 2N2102 95c
BC558* 14c 2N2646 (MU10) 80c
BC559* 14c 2N2904 85c
BC639 60c 2N2904A 99c
BC640 60c 2N2905 85c
BD139 75c 2N2905A 99c
BD140 75c 2N3055 $1.20
BD266A $2.50 2N3563 65c
BD267A $2.50 2N3564 50c
BF115 75c 2N3566 60c
BF173 90c 2N3568 70c
BF337 $1.40 2N3569 60c
BF180 $1.10 2N3638 40c
BFY50 70c 2N3638A 50c
BFY51 70c 2N3642 42c
BFY52 70c 2N3643 50c
MPF102 50c 2N3644 40c
MPF103 (5457) 50c 2N3645 50c
MPF104 (5458) 95c 2N4250 70c
MPF105 (5459) 50c 2N4355 67c
MPF106 (5485) 50c 2N6O27 (D13T1) 95c
TIP31A 80c 40411 $2.50
‘Equivalents may be supplied.

DIODES
BZX70C8V2 to C75’ 70c A14N 2.5A, 800V 36c
EM404 10c A15A 5.0A, 100V 30c
EM410 17c A15 5.0, 600V 69c
0A91 22c AA119 20c
0A200 25c BA219 22c
ST2 90c BYX21L/200 $2.00
ST4 90c BYX21L/200R $2.00
1N914 7c BZX79CV7 to C75V 22c
"E24 Valves

BRIDGE RECTIFIER
W04 400V bridge $1.55 PA40 $5.00
PB8 800V bridge $1.85 PB40 $5.50

LIGHT EMITTING DIODES
TL220 large red 32c TL209 small red 22c
TL221 large green 50c TL211 small green 60c

$1.15

SILICON CONTROLLED RECTIFIERSCARBON TRACK SLIDER
45mm travel, 20% tolerance, .2W.
Single gang log and linear
Double gang log and linear
4k7’, 10k*, 22k, 47k, 100k, 220k, 470k, 1M, 2M2.
’Single gang only.

75c 
$1.10

C106Y1 
C106D1 
C122D

$1.00
$1.20
$1.95

C230D
SC141D
SC146D

TRIACS
$2.45
$1.70
$1.90

SLIDER TYPES
30mm travel, 20% tolerance, ,2W.
1k0, 10k, 22k, linear, single.
1 MO, log, single.

70c 
70c 

__ J

NEW RETAIL SHOP . . . NOW OPEN
179 VICTORIA STREET, KINGS CROSS
(JUS T DO WN FROM CRES T HO TEL)

ARE YOU DISSATISFIED WITH YOUR PRESENT MAIL ORDER SERVICE—WHY NOT TRY US?
Prompt supply of goods or your money back! Our prices already include pack and post charges, no further charges for 

A “emS tOp qUal'ty and d0 not include rejects or disposals. Payment may be m!de by 
money order, postal note or crossed cheque, and payment must be sent with order. We are unable to supply COD or 

“ S5 00 ’—“O' I*“ siamped
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CIRCUIT Et DESIGN IDEAS

Modification to Digital Frequency Counter

The automatic sequencing feature of 
the 200MHz Digital Frequency Counter 
described in "Electronics Australia" in 
December, 1973, is ideal for measuring 
frequency to the nearest 10Hz and for 
periods greater than 100mS. If the 
sequencing cycle is shorter than about 
400mS, the last digit becomes unread­
able, and in the instances when the last 
three digits are 000 or 999, then the entire 
display becomes unreadable as the 
counter cycles between these two 
values. This problem is often encoun­
tered if the frequency being measured is 
a multiple of say, 100kHz, or if the period 
is a multiple of 10mS.

Fortunately there is an easy modifica­
tion to the sequencer which corrects this 
deficiency. By placing a clear pulse of 
sufficient duration onto IC3 pin 2 at the 
end of the count phase, the sequence 
can be stopped long enough to give a 
readable display. In my counter I am 
using a fixed delay of 450mS, but there 
is no reason why this may not be 
extended or even made variable by 
inserting a 1M potentiometer at X in the 
circuit shown. I have used half of a 9602 
dual monostable, but either a 9600 or 
9601 may be substituted with suitable 
input modifications.

Connection to the existing board is

simple, requiring only the isolation of IC3 
pin 2 from the supply line. This can be 
done by carefully cutting around the pin. 
The IC and components were mounted 
on a piece of DIP board and attached to 
the back of the main counter board, 
requiring only four connections to IC3 as 
shown.

(By Mr H. J. Harvey, Modbury North, 
SA 5092.)

Magic-eye wide range GDO
The idea of using a "magic eye" tuning 

indicator as the indicator for a grid-dip 
oscillator has a long and respectable his­
tory. But there is emerging a generation 
of amateurs to whom semiconductors 
have become the "norm" and to whom 
thermionic devices are no longer 
associated with measuring and test 
equipment.

However, the "magic eye" is not only 
much cheaper than the combination of 
meter, amplifier and detection plus RF 
generator normally employed, but is also 
more rugged and easier to read. The 
design shown here reduces the number 
of components to an absolute minimum. 
Since solid-state dippers also include a 
battery and meter they are rarely any 
smaller or more compact than this EM87 
unit which in my case measures 9cm x 
6cm x 4cm. Of course one requires a 
cable connection to a power supply, but 
that is less objectionable than one might 
think.

In fact when the system was found to 
work my existing solid state dipper was 
immediately scrapped. I found the magic

Simple sine-wave oscillator
This circuit provides a simple AF sine­

wave oscillator by using a unijunction 
transistor as a negative resistance in an 
RLC circuit. The potential divider R2 sets 
the peak point of the emitter and should 
be adjusted for maximum output consis­
tent with a good sine wave. The output 
is about 200mV and the circuit operates 
from 1kHz to 50kHz by using suitable 
values of L and C.

It may be possible to get lower in 
frequency by using larger values of L and 
C and could be worth trying.

(By R. P. Hart, in "Wireless World".) 

eye dipper to provide the following 
advantages: (1) despite the rather large 
tuning capacitor, it was possible to 
achieve results up to 160MHz without 
spurious dips; (2) the lowest frequency 
attainable with a 104mH RF choke is 
60kHz.

The incorporation of low frequency

ranges permits the checking of low 
frequency crystals (FT241), alignment of 
455kHz IF stages, and even lower 
frequency IF stages found in some of the

older receivers such as National and 
Hammarlund. Eleven coils on octal valve 
sockets are required for the full coverage 
of 60kHz to 160MHz. The variable 
capacitor is a Jackson 2 x 176pF.

(By F. A. S. Sterrenburg, in "Radio 
Communication".)

: Ä
DESPATCH 

SERVICE
869 GEORGE STREET 

SYDNEY

CNR GEORGE & HARRIS STS 
RAILWAY SQUARE 

TEL 211-0816, 211-0191

OPEN MON. TO FRI.
8.15 AM TO 5.30 PM 

SAT. 8.00 AM TO 11.45 AM

CALCULATORS 
TEXAS INSTRUMENTS 

NOVUS MICROLITH 
ELECTRONIC COMPONENTS 

ELECTRONIC 
TEST EQUIPMENT 

TV AERIALS B&W, COLOUR 
AND ACCESSORIES

OPEN SATURDAY MORNINGS
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The National SC/MP
We continue our survey of microprocessors this month with a more 
detailed look at National Semiconductor's 8-bit SC/MP chip. We also 
take a look at the low-cost SC/MP evaluation kit, which has already 
aroused a lot of interest, and its more powerful "big brother" the 
SC/MP development system.

by JAMIESON ROWE
In addition to the 16-bit PACE 

microprocessor which was examined in 
our August issue, National Semi­
conductor also currently produces an 
8-bit chip. This is called SC/MP, which 
is short for "Simple Cost-effective Micro- 
Processor" (and pronounced "scamp"). 
As the name suggests, SC/MP was desig­
ned primarily for lower level applications 

than PACE; applications where cost 
effectiveness is a major consideration.

Like the PACE chip, SC/MP is an 
MOS/LSI device using silicon gate, P- 
channel technology—although it uses 
depletion mode devices instead of the 
enhancement mode devices used in 
PACE. A faster N-channel version of 
SC/MP is currently in development, and 

is mooted for early in the new year.
The basic architecture of SC/MP may 

be seen from the diagram on this page. 
There are a total of 10 internal registers, 
five of which are 8 bits in length while 
the other five are 16 bits long. Data input 
and output takes place via an 8-bit 
parallel bidirectional bus, while there is 
a separate dedicated 12-bit address bus.

There is only one nominal 8-bit 
accumulator register, but this is effec­
tively supplemented for logical and arith­
metic functions by the 8-bit extension 
register. The other 8-bit registers are the 
status register, the data I/O register, and 
the instruction register.

Of the five 16-bit registers, one is an 
output address register which is 
transparent to the user. The remaining 
four are pointer registers, one of which 
is dedicated as the program counter. The 
other three are available to the program­
mer as addressing pointers.

As the program counter and pointer 
registers are 16 bits long, this means that 
SC/MP has the ability to directly address 
65,536 bytes of memory, or "65K". 
However the chip's address bus handles 
only the 12 least significant bits, the 
remaining four bits being multiplexed 
out of the chip on four of the data bus 
lines. In addition there is no carry-over 
to the four most significant bits when the 
program counter (PC) is incremented, so 
that memory space is effectively divided 
into sixteen pages of 4096 bytes each.

Of the 8 bits in the status register, three 
are used for user flag signals which are 
made available at device pins. Another 
two bits are sense bits, again brought out 
to device pins. One of the sense inputs 
also serves as an interrupt input if another 
of the status register bits is set to a 1. The 
remaining two bits are an overflow bit 
and a carry/link bit, used for arithmetic 
and shift-rotate functions.

The SC/MP chip provides five control 
signals to facilitate data input-output and 
bus accessing. These are address strobe 
(NADS), read strobe (NRDS), write 
strobe (NWDS), bus request (BREQ) and 
enable outputs (ENOUT). There are also 
five control inputs, namely reset or ini­
tialise (NRST), continue (CONT), bus 
enable (ENIN), bus busy (BREQ) and 
extend I/O cycle (NHOLD). Note that 
the BREQ pin is used for both input and 
output of control signals.

At left is the basic architecture of the 
SC/MP chip, taken from the maker's 
data.
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Many of the control signals provided 
by the SC/MP chip are not required for 
simple systems, but are used in more 
elaborate systems for such purposes as 
direct memory access (DMA) and similar 
operations.

SC/MP has its own internal clock 
oscillator, which can use either a capaci­
tor or a quartz crystal for timing as 
required. Alternatively the oscillator can 
be disabled and the chip fed from an 
external clock source, via the two timing 
terminals.

In short, then, the SC/MP chip is quite 
a flexible 8-bit microprocessor. While 
designed primarily to make it capable of 
forming the heart of low cost minimal- 
device controllers and dedicated sys­
tems, it is also provided with many of the 
facilities required for more elaborate sys­
tems.

On the software side, SC/MP has a 
repertoire of 46 basic instructions of 
which 22 are 2 bytes in length, and the 
rest are a single byte. Fourteen of the 
2-byte group are memory reference 
instructions, and comprise load, store, 
AND, OR, exclusive-OR, decimal add, 
add, complement and add, increment 
and-load, decrement and load, jump, 
jump if positive, jump if zero, and jump 
if not zero.

At right is a view of the larger SC/MP 
development system, with a close-up of 
its keyboard and EPROMs shown 
above.

Above is the low-cost SC/MP evaluation kit as it comes, while at left is a view of 
the assembled PC board. An edge connector is supplied.

Each of these fourteen instructions 
may use one of three addressing modes. 
These are PC-relative addressing with a 
signed 8-bit displacement (giving a range 
of from -128 to +127, decimal); indexed 
addressing using any of the three pointer 
registers, and again with a signed 8-bit 
displacement; and auto-indexed addres­
sing where the pointer register is either 
post-incremented or pre-decremented 
depending upon the sign of the 8-bit 
displacement.

In addition to these normal memory 
reference instructions there are no less 
than seven immediate-addressing in­
structions, wherein the data or mask 
operand is contained in the second byte 
of the instruction itself. The seven 
instructions are load immediate, AND 

immediate, OR immediate, exclusive-OR 
immediate, decimal add immediate, add 
immediate, and complement and add 
immediate.

Note that both the normal 
complement-and-add instruction and 
the complement-and-add immediate 
instruction may be used for 2's 
complement subtraction, by setting the 
carry/link bit beforehand.

The remaining double-byte instruction 
is a delay instruction. This may be used 
to provide programmable delays of from 
13 to 131,593 machine microcycles, or 
from 26 microseconds to 263.186 
milliseconds with a 1MHz clock. The 
delay is a function of both the 
displacement in the second byte of the 
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instruction itself, and the current AC con­
tent.

Of the single-byte instructions, eight 
provide arithmetic and logic operations 
involving the accumulator and extension 
registers. Three more provide pointer 
register move operations, to cover poin­
ter loading and PC-pointer exchanges. 
Five more provide shift, rotate and serial 
I/O operations, while the remaining 
eight provide miscellaneous instructions: 
halt, clear and set carry, interrupt enable 
and disable, copy status to AC and vice- 
versa, and NOP.

Overall, our impression of SC/MP's 
instruction repertoire is that it is quite a 
powerful one, particularly in the arith­
metic and logic function area and that 
involving immediate instructions. These 
plus its "special features" such as the 
delay instruction and the inbuilt serial 
I/O would make it very well suited to 
dedicated computer and controller 
applications.

It would be less suitable for general- 
purpose computer applications, due to 
a number of limitations. One is the lack 
of true absolute addressing. Another is 
the relatively clumsy way it handles

EXCELLENT TEXT ON MICROPROCESSORS
AN INTRODUCTION TO MICRO­

COMPUTERS, by Adam Osborne. 
Published by Adam Osborne and 
Associates, Inc, 2950 Seventh St, 
Berkeley, California. Soft covers, 133 
x 206mm, about 380pp. Price in US 
$7.50.
In the last year, this book has appar­

ently broken just about all previous US 
sales records for technical books. Its first 
printing sold out in a matter of weeks, 
and we had to wait a couple of months 
to get a copy of the second printing for 
review.

Already it has become the standard 
introductory text on microprocessors, 
and is used by many factory-run seminars 
and courses as an accompanying text.

Actually we understand that due to the 
enormous response, the original book 
has just been expanded into two 
separate volumes. By the time this review 
appears, the two volume version may 
well be the only one available.

The original book is divided into two 
sections: an introductory section which 
leads the reader through all the basic 
concepts of microprocessors in general, 
and then a survey of specific chips and 
their features.

Apparently the new 2-volume version 
adopts the same approach, but by giving 
each of the two sections a volume of its 
own, they have both been treated in 
greater depth.

The original book is very well written, 
and has been widely acclaimed. The new 
2-volume version should thus be even 

subroutine and interrupt routine servi­
cing; this involves setting up one of the 
three pointer registers, and then per­
forming a PC-pointer exchange to both 
enter and leave the routine. Apart from 
tying up a pointer register each time, this 
also means that the machine leaves a 
subroutine with its exit address in the 
pointer, so that subroutines which are to 
be called over and over must effectively 
have their exit immediately preceding 
their entrance!

Another minor shortcoming is that no 
shift left or rotate left instructions are 
provided.

Of course SC/MP was presumably not 
designed for general-purpose compu­
ting, so these criticisms must be judged 
accordingly. It is also true that given 
almost any instruction set one can write 
almost any program, once one gets fully 
familiar with its strengths and weak­
nesses. With most of us the main limita­
tion on our programming is likely to be 
our own skill, whatever the chip we elect 
to use!

Having looked at the SC/MP chip 
itself, let us now look at the two small

better, and an excellent book for anyone 
looking for a good up-to-date text on 
microprocessors and microcomputers.

We understand that Dick Smith Elec­
tronics have supplies of both volumes of 
the new version on order, and expect 
supplies by mid-October. Applied Tech­
nology have indicated that they are also 
obtaining stocks shortly.

Local prices for the two new volumes 
look like being about $7.50 each, which 
should still be good value for money.

SC/MP systems which are currently 
available from National Semiconductor. 
In Australia these are available from NS 
Electronics Pty Ltd, or in one-off quanti­
ties through their distributors.

The system which is more widely 
known at present is the low-cost "SC/MP 
Kit", which is a minimal-system do-it- 
yourself evaluation kit. It comes as a large 
ring binder containing a complete set of 
parts in a blister pack, together with full 
assembly and programming informa­
tion.

The assembled kit forms a very basic 
system, but one which is quite sufficient 
to allow development of small programs. 
It provides 256 bytes of RAM, together 
with 512 bytes of ROM containing 
"Kitbug"—a very basic monitor-debug 
program. The kit provides a 1MHz crystal 
for the SC/MP clock, together with the 
interfacing circuitry required to com­
municate with an ASCII teleprinter or 
similar 110-baud asynchronous serial ter­
minal using a 20mA current loop.

The kit requires an external power sup­
ply providing +5V at approximately 
350mA, and -12V at 200mA.

There are only three commands recog­
nised by Kitbug: Type (T), Modify (M) 
and Go (G). The T command causes 
printout of successive memory locations 
and their contents, in hexadecimal, until 
a keyboard input is detected. The M 
command is similar, except that it types 
out a single location and provides for 
modification of the contents followed by 
either a return to Kitbug, or progression 
to the next location. This is the command 
used to load programs into the kit, and 
also the means for setting up the starting 
address and initialising the SC/MP regis­
ters prior to running. Finally the G com­
mand transfers control to the user's 
program, to run it.

A fourth command can be simulated, 
namely a user's program halt which 
transfers control back to Kitbug. This may 
be done only where the user's program 
does not disturb the contents of pointer 
register P3, making use of the fact that 
Kitbug stores its own return address in 
that register when it transfers control to 
the user's program. Hence by inserting 
an "exchange PC with P3" instruction in 
the user's program, control may be trans­
ferred back to Kitbug when required. 
This can be used as a simple breakpoint 
system when debugging.

Price of the low-cost evaluation kit is 
currently quoted as $79.95 plus tax, mak­
ing it the lowest cost microprocessor 
evaluation kit available and the cheapest 
possible way of acquiring practical 
experience with microprocessors.

The more elaborate of the two SC/MP 
systems currently available in Australia is 
the Low Cost Development System or 
"LCDS", which as the name suggests is 
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intended not so much as an evaluation 
kit, but as a small system for the develop­
ment of programs and application sys­
tems.

The basic LCDS consists of a base sup­
porting a large PC mother board, on 
which are mounted four 72-way edge 
connectors together with a small key­
board array, a display panel with six 7- 
segment LED readouts, and various other 
ICs including four 512-byte PROMs with 
a resident monitor-debug program. With 
the assembly comes a plug-in PC card 
which provides the SC/MP CPU, its 
clock, a 256-byte RAM and a full 
complement of buffers for all data, 
address and control lines.

Hooked up to a + 5V/-12V power 
supply, the basic LCDS forms a limited 
but self-contained system using the on­
board keyboard and LED display for 
communication. However the resident 
monitor-debug firmware also has 
provision for asynchronous serial inter­
facing, so that it is only necessary to con­
nect up a teleprinter or similar terminal 
in order to begin more serious develop­
ment work.

In teleprinter mode, the LCDS resident 
debug program has a powerful set of 
functions. It can type out the contents of 
all SC/MP registers, alter any of these 
contents at will, type out memory loca­
tions singly and modify these at will, type 
out sections of memory, set or remove 
a breakpoint, punch a selected range of 
memory into paper tape, load a program 
into memory (either the original loca­
tions, or into another area as required), 
and initiate execution.

The basic LCDS thus forms a more 
powerful "big brother" to the small 
evaluation kit, and as such is much more 
suitable for serious development of 
SC/MP programs.

Of course the 256-byte RAM provided 
on the basic CPU card is a limitation 
when it comes to developing larger 
programs. Accordingly National make 
available two further types of plug-in 
card, which may be purchased separately 
and plugged in as required to expand the 
system. One card provides an additional 
2k bytes of RAM, while the other 
provides sockets for up to 4k of ROMs 
or PROMs. Both cards may be program­
med using wire links to respond to a 
specific range of addresses in the total 
SC/MP memory space, so that a number 
of cards may be used to expand the sys­
tem as far as required.

Price of the basic LCDS system com­
plete with the CPU card is currently quo­
ted at $405 plus tax. The optional 2k byte 
RAM cards are quoted at $130 each plus 
tax, while the 4k ROM/PROM card (less 
ROMs or PROMs) is $100 plus tax.

NS Electronics kindly made available 
to us one of the SC/MP kits for evalua­
tion, and the author was able to put it
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Written for the low-cost SC/MP evaluation kit, this simple answer-back program 
utilises the TTY servicing routines in the Kitbug ROM.

together and gain "hands-on" experi­
ence with a minimum SC/MP system.

The assembly instructions which come 
with the kit are quite explicit, and I found 
no difficulty putting it together. Just to be 
safe I observed the usual precautions 
when soldering in MOS devices, but 
even this is really only necessary with the 
RAM devices because both the SC/MP 
chip itself and the ROM are provided 
with sockets.

In operation the Kitbug program 
provides pretty basic debug facilities, but 
once you get used to it you can develop 
small programs fairly easily. Out of in­
terest I developed a novelty "answer­
back" program, to duplicate the one I did 
for the 2650 system described last month. 
Again this was interesting, as the program 
makes use of the teleprinter servicing 
routines in Kitbug.

The program went together fairly 
easily, once I got used to the slightly 
tricky aspects of SC/MP subroutine ser­
vicing. It is reproduced here in the article 
so that readers can try it out if they feel 
so inclined.

NS Electronics also very kindly loaned 
us one of the LCDS development sys­
tems, partly to allow us to compare it 
with the smaller system, and partly to 
assist in our development of a project we 
have been putting together based on a 
SC/MP kit.

The LCDS system was complete with 

one of the 2k-byte RAM cards, and when 
I "fired it up" the increased flexibility 
compared with the small kit quickly be­
came apparent. Not surprisingly, it is 
much easier to develop programs when 
you can dump and load them conven­
iently using paper tape, and when you 
can quickly insert and remove break­
points in the program to check out se­
quences and isolate bugs.

In fact I found the LCDS a very con­
venient development system, and one 
which makes development of SC/MP 
programs a very éfficient and smooth 
business. At the price asked, it should be 
a very attractive investment for anyone 
intending to do serious development of 
SC/MP programs and systems.

Both the SC/MP evaluation kit and the 
LCDS system components should be 
available in all states via NS Electronics 
distributors. If you require further infor­
mation, this should be available from NS 
Electronics at either Cnr. Stud Road and 
Mountain Highway, Bayswater, Victoria 
3153, or 2-4 William Street, Brookvale, 
NSW 2100.

PACER PRICE: NS Electronics has 
advised that the prices quoted for the 
PACER system, and given in our August 
article, were in error. The actual price 
for the unassembled unit is $728 plus 
tax, while the assembled unit is $833 
plus tax.
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SC/MP Low Cost 
Development System

The SC/MP Low Cost Development 
System (LCDS) is a simple controller 
configured to provide maximum flexi­
bility at affordable cost. It provides all 
the features necessary for develop­
ment and testing of SC/MP hardware 
and software designs for a user’s ap­
plications.

The minimum SC/MP Development 
System is configured with a SC/MP

CPU Card plugged Into one of four 
sockets in a Card Bus on a 10" x 12" 
motherboard. Also on the mother­
board are a 16 key, dual-function, 
hexidecimal keyboard; four function 
keys; 3 control switches and a 6 digit 
hexidecimal display.
Control logic, scratchpad memory, 
and ROM based firmware on the 
motherboard allow the user to

examine and alter the SC/MP regis­
ters, examine and alter memory loca­
tions, run SC/MP programs in con­
tinuous or single instruction mode or 
operate with an optional Teletype® 
using SC/MP DEBUG.

PRINT

FEATURES
Salient operating characteristics of 
the major items comprising the LCDS 
are as follows.

READ

TAPE RELAY

Figure 1 : BLOCK DIAGRAM FOR MOTHERBOARD

SC/MP CPU Card
The basic block diagram of the 
SC/MP CPU card (ISP-8C/100) is 
shown in Fig. 2. It provides the C P U 
interface for execution of user­
generated application programs and 
development system resident firm­
ware.

Pre-wired Application 
System Interface
Four prewired 72-pln edge connector 
sockets provide a plug-in interface for 
SC/MP family cards and permit inter­
connection of additional SC/MP ap­
plications hardware via user fabri­
cated cabling. A fifth 72-pin edge 
connector can be added by the user. 
In addition, a flat cable connector can 
be added for coupling to an external 
card cage.

For further information contact NS Electronics Pty

Interface Logic
Provides control and monitor func­
tions that permit transfer of control be­
tween development system resident 
firmware and user-generated applica­
tion programs.

Development System 
Resident Firmware 
Program
This firmware contains subroutines 
that permit entry of software debug 
commands via the programmer’s con­
trol and display panel, or an optional 
Teletype.

Ltd. Melb (03) 729 6333, Syd
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Programmer’s Control 
and Display Panel
Provides the following software 
debug capabilities:
• Display contents of SC/MP 

program counter, registers, and 
accumulator in hexadecimal 
format.

• Alter contents of SC/MP pro­
gram counter, registers and 
accumulator.

• Display contents of any memory 
location in hexadecimal format.

• Alter contents of any memory 
location.

• Initiate execution of user­
generated application program 
at any memory address.

• Select single instruction or 
normal execution of user 
generated application program.

• Interrupt execution of 
user-generated application 
program at any point.

Teletype Interface
Provides standard 20-milliampere 
interface for interconnection of op­
tional Teletype. Expanded software 
debug capabilities associated with 
teletype option include:

• Print contents of SC/MP pro­
gram counter, registers, and 
accumulator

• Alter contents of SC/MP pro­
gram counter, registers, and 
accumulator

• Print contents of any single 
memory location or selected 
range of memory locations

• Alter contents of any memory 
location or selected range of 
memory locations

• Set a breakpoint halt in RAM for 
user-generated application 
program

• Initiate execution of user­
generated application program 
at any memory address

• Save application program by 
punching selected memory 
range to paper tape

• Load development system 
generated paper tape into 
memory

• Load IMP-16 or FORTRAN Cross 
Assembler generated paper tape 
into memory.

Expanding the 
SC/MP Low Cost 
Development 
System
National Semiconductor offers vari­
ous cards which may be used in con­
junction with the SC/MP LCDS Sys­
tem. The 2K x 8 Read/Write Memory 
Card (ISP-8C/002) and the 4K x 8 
ROM/PROM Card (ISP-8C/004) can 
be used to provide additional memory 
for user application or system de­
velopment.
The standard Cards can be plugged 
into any of the connectors on the Card 
Bus. The bus is easily expanded by 
use of flat-cable to external user 
supplied modules.
Typical use of the system provides 
capability to debug user systems with 
program in RAM, using features of 
DEBUG such as single instruction or 

SA (08) 46 3929; Tas (002) 44 1337;NZ 491 282

breakpoints. Changes to the program 
can be made directly from the 
keyboard or teletype. When the pro­
gram Is running correctly, it can be 
dumped to paper tape for program­
ming ROM or PROM.

Ordering Information
The SQ/MP LCDS and supporting 
cards may be ordered directly from 
National Semiconductor or National’s 
franchised distributor near you.

SC/MP Development System
(includes one CPU
Card) ISP-8P/301

SC/MP RAM Card
(2K x 8) ISP-8C/002

SC/MP ROM/PROM Card (4K x 8) 
(includes eight 5204
PROMs) ISP-8C/004P

SC/MP ROM/PROM Card (4K x 8) 
(without PROM
Memory) ISP-8C/004B

SC/MP CPU Card ISP-8C/100

(02) 93 0481; Qld (07) 36 6604; WA (092) 25 5722;
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First project using a dedicated microprocessor:

As far as we know this project is a world first—the first electronics con­
struction project based on a dedicated microcomputer. Built around 
a SC/MP evaluation kit, it forms a "black box" which can interface 
a low-cost surplus Baudot teleprinter to any computer or microcomputer 
system requiring a 110-baud ASCII teleprinter. It should interest 
anyone looking for a way of "talking to" one of the new low-cost 
microcomputer systems at low cost.

by
Like most small mini-computers, most 

of the microcomputer evalution kits and 
development systems currently be­
coming available have been designed to 
converse with the user via a computer­
type teleprinter such as the well-known 
Teletype model ASR-33. Communication 
is via 20mA current loops, at a rate of 110 
bauds (bits per second), and in the ASCII 
code.

While teleprinters of this type are 
available fairly readily in the USA, where 
most of the microprocessor systems 
originate, they are not at all easy to come 
by in Australia. New, they are likely to 
cost you something like $1500 plus tax- 
hardly within the grasp of the average 
small user or would-be computer hobby­
ist, and rather out of proportion to the 
current cost of a typical microprocessor 
system.

Very few machines have appeared 

JAMIESON ROWE

from time to time on the second-hand 
market, but even these have been rela­
tively expensive. You could expect to pay 
anything from $400 up, depending upon 
condition. This is still rather a lot to pay 
if one wants to use it to talk to a 
microcomputer kit costing around 
$100-200!

In contrast with these computer-type 
teleprinters, quite good supplies of the 
older Baudot-type teleprinters are cur­
rently available at much lower cost, from 
firms dealing in surplus equipment. 
Machines of British, German and US 
manufacture are available, most of them 
having been sold as obsolete plant by the 
Army, Telecom and other public utili­
ties.

For example you can currently pick up 
a Teletype model 15 page teleprinter for 
around $100, or a model 14 typing reper­
forator for about half that price. Similarly, 

Creed model 7A page teleprinters are 
available at about $120.

These machines are obviously quite 
attractive in terms of price, compared 
with the computer-type machines. 
However, they are not cfirectly compat­
ible with the majority of computer sys­
tems, for a number of reasons. The most 
obvious of these is that they use the 
5-level Baudot code, instead of the 
7-level ASCII code.

In itself, this is not an insurmountable 
problem. Code translation can be per­
formed using suitable ROMs, although 
even this is not as simple as one might 
expect. This is because Baudot code is 
really a 6-bit code in which the normally 
missing 6th bit is effectively sent only 
when it changes value. It is sent in en­
coded form as special "letters" and 
"figures" characters, so that any code 
conversion system must be capable of 
performing the appropriate storage and 
"housekeeping" functions.

Quite apart from the problems as­
sociated with code translation as such, 
there is also another problem: speed. 
Computer-type machines mostly run at 
110 bauds, and with a total of 11 bits per 
character, this gives a maximum char­
acter rate of 10 per second. In contrast, 
Baudot machines typically run at 50 
bauds, and with a total of 7.5 bits per 
character, this gives a maximum char­
acter rate of around 6.5 per second.

In fact, because of the need to send 
the special "LTRS" and "FIGS" characters 
interspersed with the actual characters, 
the maximum character rate of 50-baud 
Baudot machines in practice is nearer 5 
per second-less than half that of a 
110-baud computer teleprinter.

The difference in speed doesn't pose 
a problem for "inward" data flow, from 
the teleprinter keyboard to the computer 
system, because here the speed differen­
tial assists rather than opposes. However, 
the problem comes with "outward" data 
flow, from the computer system to the 
teleprinter print mechanism. The system 
is geared to output characters at a rate 
of 10 per second, while the Baudot 
printer can only "digest" them at a rate 
of about 5 per second.

As a result, it becomes necessary to 
provide temporary storage or "buf­
fering", between the system output and 
the printer. The buffer must be of the 
"first-in-first-out" (FIFO) type, capable 
of accepting characters at the high rate,

A view of the ASCII-Baudot translator 
built up on the SC/MP kit PC board.
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FROM SYSTEM 
SERIAL OUT

TO SYSTEM 
SERIAL IN

SC/MP KIT

CUT LINK

RDB5
RDB4

RDB3
RDB2

SET BAUD 
RATE

1N914

1(NWDS)

VGG
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31 TDB6

RDB1TDB1

BAUDOT JTTV 1
P2,4,70.72)—

ASCII BAUDOT TRANSLATOR

1760Hz FOR 110 BAUD 
SYSTEM INTERFACE

TDB5
TDB4

TDB3
TDB2

PRINTER 
DRIVER 
(FIG 2) «

VDD 

NDB1 

NPB 

SWË

2200
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9(DB7) 
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11 (DBS) 
12(DB4) 

13(DB3)
14(DB2) 

1 5(DB1)
16(DB0)
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PIN 2 OR PIN 13 OF

IC 5B (7414)

11-3 7414
G1-4 4011

UART S1883.AY5 1012^536
T1 2N3565.BC548.etc
T2 BC327.2N3638.etc

>- TO PINS ON SC/MP 
CHIP SOCKET

NOTE: ADD BYPASS CAPACITORS C9 11 AS 
SUGGESTED IN SC/MP KIT MANUAL

30
29

33
32

28
27
26

36 37
TSO VSS NSB J

39 34| 20

POE

UART

CS RSI

TCP

RCP 

TDS

RDE

RDÃ

ODA

RDB8
RDB7

RDB6

KEYBOARD

DATA 
BUFFER 

DM81LS95 
(1A)

CEI (PIN 19) OF BOTH MM2101 
RAMS (ICS 3A AND 4A)

CUT COPPER TO REMOVE EXISTING 
EARTHING OF THESE PINS

<.36(AD11)

2(NRDS)

P12

Q

supplying them at the slow rate, and 
accumulating the difference as required.

Hopefully you can see from all this that 
interfacing a surplus Baudot teleprinter 
to a microcomputer system isn't exactly 
the proverbial "piece of cake". There are 
quite a few functions to be performed, 
and to do the job with a conventional 
wired logic circuit would involve quite a 
lot of ICs and a complex PC board.

Happily, thanks to modern IC tech­
nology there is now an easier and more 
elegant way of doing the job. This is to 
use one of the low-cost microprocessor 
evaluation kits currently available, and 
turn it into a dedicated "black box".

This is the approach I have taken, and 
the ASCII-Baudot translator which will 
now be described is based on the SC/MP 

evaluation kit currently selling for around 
$80 plus tax.

On the hardware side, most of the 
functions of the translator are performed 
by the basic SC/MP kit circuitry. 
However, six additional ICs are required, 
along with two transistors and a hand-full 
of minor components. Most of these fit 
on the spare space provided on the 
SC/MP kit PC board.

The main supplementary IC required 
is a UART (universal asynchronous re­
ceiver-transmitter), which performs the 
110-baud ASCII interfacing to the main 
computer system. The UART may be an 
S1883 (American Micro-systems Inc), an 
AY-5-1012 (General Instruments), a 2536 
(Signetics), or any other exactly equiva­
lent device. Note that not all UARTs cur­

rently available are exactly equivalent to 
these, however.

A 555 timer IC is used to generate the 
1760-Hz clock signals required by the 
UART. Two 4N28 or similar low-cost 
opto-couplers are used to perform the 
actual interfacing to the main computer, 
to ensure that the translator is fully com­
patible with all systems designed for 
20mA current loop signals. Transistor T1 
is used to boost the current switching 
ability of the outgoing opto-coupler.

Schmitt trigger elements 11, I2 and I3 
are used for inversion and signal squar­
ing, while gates G1 -4 are used to perform 
address decoding for the UART so that 
it effectively occupies location FFF in the 
SC/MP memory space. Transistor T2 is 
used to perform interfacing between the
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HOBBY NEWS
OCTOBER, 1976

Working closely with Leo Simpson at Electronics Australia 
we have now developed our own exclusive version of the 
PLAYMASTER TWENTY FIVE which produces a mighty 
40W per channel into S2 using essentially the same com­
ponents. We have called the amplifier the TWIN FORTY. 
The secret of the conversion lies in the design of the special 
transformer with sufficient iron content to produce the 
required regulation characteristics without exceeding the 
transistor ratings. If you need just a little more power from 
your HI Fl rig then the TWIN FORTY is for you.

Naturally we are still supplying the TWIN TWENTY FIVE 
as well. Full details are available in our catalogue published 
in Electronics Today, August 1976.

We have also available our exclusive timber sleeve designed 
especially for the TWIN FORTY or TWIN TWENTY FIVE. 
Finished in a walnut grained material this sleeve greatly 
enhances the appearance of the amplifier.

* PM40K TWIN FORTY $99 50
PM25K TWIN TWENTY FIVE $85 00
PM40/25CK CONVERSION KIT TO CONVERT

TWIN TWENTY FIVE TO
TWIN FORTY $25 00

PM25/40TS TIMBER 5LEEVE KIT $750
PM25/40SP 5PEAKER PROTECTION $10.75

All prices include packaging and goods will be sent 
freight forward.

SPECIAL 
OFFER

TO EA READERS
Twin Twenty Five/Twin 
Forty AssEMbly ManuaL

announcement^
SATURN 5 TV CAME

The demand for Saturn 5 TV Games kit has been so great 
that the current backlog of orders has resulted in a delay 
of 6 weeks in supply. We regret that we can accept no new 
orders postmarked after September 30, 1976 as it is becoming 
increasingly difficult to purchase the CMOS devices required. 
We trust you will understand ....

We have now redesigned and reprinted our STEP-BY-STEP 
S assemb|V manual which describes the construction of these 
£ exciting amplifiers. This manual includes a unique colour 
§ coded assembly drawings and a detailed troubleshooting guide 

^ritten by our own en9ineers. If you are even contemplating 
g building one of these exciting amplifiers the manual is a must, 
g As a customer service we are prepared to supply these 
S manuals FREE TO ALL readers (limit one per reader) please 
g ?Q^ose bQc t0 cover postage. The offer expires November 30,

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
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existing serial output of the SC/MP kit 
and the driver in the Baudot teleprinter.

Most of the signals required for the 
additional circuitry are taken from 
various pins on the SC/MP chip socket, 
on the kit PC board. However, there are 
also three small modifications which 
must be made to the basic kit board. All 
three are to ensure that the RAMs and 
ROM are disabled whenever SC/MP ad­
dresses the UART.

One of the three modifications is quite 
straightforward. It involves cutting the 
link provided in the PCB pattern between 
pads J3 and )4, adjacent to pin 1 of the 
DM81LS95 data buffer IC. A wire is then 
added to the board so that it connects 
pin 1 of the IC to pin 36 of the SC/MP 
socket. This causes the data buffer to be 
disabled whenever address bit AD11 is 
high, corresponding to the UART being 
addressed.

The other two modifications are 
similar, but a little more tricky in the 
mechanical sense. The PCB copper pat­
tern on the kit normally earths pin 19 of 
both MM2101 RAMs, but the translator 
uses these pins to prevent the RAMs 
from writing when the UART transmitter 
is addressed. Accordingly the copper 
laminate should be removed from 
around the pin 19 hole for both ICs 
(preferably before the ICs are mounted 
on the PCB). This allows the pins to be 
wired as before to pin 36 of the SC/MP 
socket, so that both RAMs are disabled 
when the UART is addressed.

02 35 04 00
07 09 05 04
24 06 D4 10
CE 01 A9 05
8F 09 3F 90
00 AB D4 7F
08 9B 90 6C
3F 06 D4 20
58 01 Cl 00
0D 90 CD 40 
04 04 20 90
40 E4 IB 9 0
32 Cl 01 58 
Cl 05 03 F9
40 E4 0D 90
90 39 40 E4
04 2B 90 27
09 02 98 04
6F 32 C6 02
04 06 09 04
3F 40 DI 00
02 90 10 Cl
3F 3F 3F 04
32 30 33 2A
41 13 42 0E
49 1A 4A IE
51 0A 52 14
59 11 5A 33 
2D 2E 3A 2F
25 25 26 32
65 16 66 0B
6D 06 6E 03

0000 08 04 C4
0010 C9 04 04
0020 09 02 90
0030 OF D4 7F
0040 02 04 78
0050 Cl 05 32
0060 05 90 04
0070 04 00 01
0080 Cl 00 01
0090 90 04 04
00A0 E4 04 90
00B0 01 90 20
00C0 36 04 6E
00D0 FF 90 90
00E0 02 00 01
00F0 04 04 08
0100 40 90 04
0110 40 D4 40
0120 01 36 04
0130 04 90 07
0140 09 00 3F
0150 01 07 90
0160 D4 FE 07
0170 3D 31 39
0180 23 39 18
0190 05 48 00
01A0 0D 50 ID
01B0 17 58 15
01C0 37 2F 38
01D0 2B 40 36
01E0 12 64 10
01F0 09 6C 07

The only other change required to the 
basic SC/MP kit to convert it into the 
translator is replacement of the original 
512-byte ROM containing "Kitbug", with 
a pin-compatible EPROM containing the 
ASCII-Baudot translator program I have 
written. The EPROM required is the 
National Semiconductor MM5204, and it 
may be ordered from the various NS dis­
tributors with the translator program 
resident.

The program is actually "Mark 7", or 
the seventh version—it took a while to 
come up with a program which did all 
the right things at the right times, and 
would interface to all systems!

Actually I obtained good results with 
"Mark 4", but it used the reverse interfac-

31 04 00 37 04 45 33 C4 06
07 09 06 06 D4 FE 07 C4 40
98 18 04 02 36 Cl 05 32 00
9C 04 04 06 09 05 C4 36 90
DC 06 D4 10 98 1A C4 02 36
CE 01 A9 05 90 0A C4 06 C9
06 D4 20 90 67 C4 10 C9 00
9C 5A 3F 3F 06 D4 20 98 02
IC 09 00 90 ED 3F 40 E4 02
E4 08 90 04 04 0A 90 C4 40
BB 40 98 B8 E4 IF 9C 04 C9
06 04 20 09 01 90 15 C4 01
01 06 02 98 97 60 9C F9 C2
04 98 7A 04 02 36 Cl 04 32
04 04 02 90 42 40 E4 0A 9C
20 90 04 04 04 90 30 40 E4
40 98 24 D4 40 El 02 98 0F
C4 IF 90 IE 04 IB 90 1A C4
98 05 60 90 F9 C2 FD 01 A9
90 01 01 06 DC 01 07 04 10
98 05 06 D4 FE 90 03 06 DC
00 IC C9 00 90 E5 3F 3F 06
00 36 04 47 32 3E 08 2D 30
34 21 35 35 36 3C 37 2C 38
43 12 44 10 45 16 46 0B 47
4B 09 40 07 4D 06 4E 03 4F
53 01 54 IC 55 0F 56 19 57
3F 32 24 3E 28 29 29 3A 07
3D 31 2B 34 27 27 2E 26 2C
2A 37 3B 18 6 1 .13 62 0E 6 3
67 05 68 00 69 1A 6A IE 6B 
6F 0D 70 ID 71 0A 72 00 00 

ing scheme to that shown here—the 
UART was used for interfacing on the 
Baudot side, with the SC/MP program 
performing the ASCII side interfacing. 
The only problem with this arrangement 
was that it wasn't capable of receiving an 
ASCII character while it was sending one; 
this caused problems when it was con­
nected to computer systems which 
"echo" keyboard input on a bit-by-bit 
basis rather than on the more usual 
whole-character basis. So I finally elected 
to reverse the system of interfacing, and 
rewrite the whole program, in order that 
the translator would be fully compatible 
with all systems.

The complete final program fits into 
512 bytes, including its lookup table of 
ASCII-Baudot code equivalents. It uses 
the first six addresses in the SC/MP kit 
RAMs as a "stack", for storage of count­
ers and pointers, leaving the remaining 
250 locations in the RAMs as the 
character buffer. Since the buffer only 
accumulates characters according to the 
difference between the ASCII input and 
Baudot output rates-i.e., at about 5 
characters per second, this gives the 
translator the capacity to cope with quite 
respectable character strings.

A complete listing of the program in 
symbolic form would be far too long to 
permit publication here. However, I am 
publishing a full hexadecimal listing, for 
the benefit of those who may wish to 
program their own PROMs.

The program itself starts at location 
001, which is where SC/MP normally 
fetches its first instruction upon being 
powered up. Hence the translator needs 
no deliberate initialisation by the user- 
all one does is turn on the power, and 
away it goes.

Most of the Baudot teleprinters avail­
able on the surplus market have printer 
selector magnets with dual windings, 
which were intended for either series 
operation in nominal 20mA loops, or 
parallel operation in nominal 60mA 
loops.

The windings have quite high induc­
tance, however, and are not suitable for

Here is complete hex listing of the 
translator program, resident in an 
EPROM.
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HUGE SHIPMENT JUST ARRIVED
NATIONAL SC/MP KIT 
DONT MT $9250.
OH CVCH $89-50!

PRICES SLASHED!

TAX FREE PRICE $30-95

HE WILL SUPPLY ANYONE, AND ANY QUANTITY AT THE PRICES 
SHOWN — EVEN OTHER PARTS SUPPLIERS!III

YES! DICK NOW HAS H-U-G-E STOCKS OF BRAND NEW, FAMOUS 
"NATIONAL SEMICONDUCTOR" INTEGRATED CIRCUITS, 
TRANSISTORS, DIODES, LEDS, DISPLAYS, ETC, ETC, ETC.

MM5024 PR0M
FULLY PRE-PROGRAMMED BY NATIONAL SEMICONDUCTOR 
LABORATORIES FOR THE E-A ARTICLE

only $35®® (DON'T PAY $40.00!)

DICK'S PRICE (WHILE THEY LAST)
COMPLETE WITH ' 
INSTRUCTION BOOK.

$8450INCLUDING SALES TAX.

(TAX-FREE PRICE $75*51)
PLENTY OF STOCK AT TIME OF GOING TO PRESS.

/INCREDIBLY
CHEAP SEMICONDUCTORS FROM OUR
f HIGHLY EFFICIENT
X. RETAIL OUTLETS 8. MAIL ORDER

INCREDIBLE BARGAINS ON C-MOS & TTL IC'S AND OTHER SEMICONDUCTORS

C-MOS—SLASHED!
4000
4001
4002
4006

Dual 3 input NOR with inverter
Quad 2 input NOR
Dual 4 input NOR
18 stage static shift register

.30

.30

.30
1.90

L-O-W DIODES—FROM 6 CENTS!

4007
4009
4011
4012

Dual complementary pair plus inverter 
Hex buffer (inverter)
Quad 2 input NAND
Dual 4 input NAND

.30

.90

.30

.30

7400
7401
7402
7403
7404
7405
7408
7409

4013
4014
4016
4017

Dual D flip flop with reset 
8 stage shift register 
Quad bilateral switch 
Decade counter/divider

.70
2.00
.70

1.80

7410
7413
7420
7430

Quad 2 input positive NAND
Quad 2 input positive NAND with o/c outputs
Quad 2 input positive NOR
Quad 2 input positive NOR with o/c outputs
Hex inverter
Hex inverter with o/c outputs
Quad 2 input positive AND
Quad 2 input positive AND with o/c outputs

Triple 3 input positive NAND
Dual NAND Schmitt trigger
Dual 4 input positive NAND
8 input positive NAND

.31

.31 

.31 

.31

.31 

.31 

.31

.31

0A91 
1N914 
1N4004 
1N4007

GP germanium diode 
GP silicon diode 
400V 1A power diode 
1000V 1A power diode

.12

.06

.08

.15

4018
4021
4022
4023

Presettable divide by N counter
8 stage static shift register
Divide by 8 with 8 decimal outputs
Triple input NAND

2.00
2.20
1.60 
.30

7437
7440
7441
7442

Quad 2 input positive NAND buffer 
Dual 4 input positive NAND buffer 
BCD to decimal decoder/driver 
BCD to decimal decoder

4024
4025
4027
4028

7 stage ripple carry binary counter 
Triple 3 input NAND 
Dual J-K flip flop 
BCD/decimal decoder

1.40 
.30 
.90

1.60

7447
7450
7451
7453»

BCD to 7 segment dec/driver with 15V outputs 
Expander dual 2 wide 2 input AND OR INV 
Dual 2 wide 2 input AND OR INV
Exp. 4 wide 2 input AND OR INV

4029
4030
4049
4050

Presettable up/down 4 stage counter 
Quad exclusive OR 
Hex buffer/TTL driver inverter 
Hex buffer/TTL driver non inverter

1.80
.80
.80
.80

7454
7460
7470
7472

4071
4081
4416
4426

Quad 2 input OR
Quad 2 input AND
DPDT switch
Decade counter/7 segment dec/driver

.30

.30

.90
3.20

7473
7474
7475
7476

4 wide 2 input AND OR INV
Dual 4 input expander
Gated J-K flip flop »
J-K master slave flip flop

Dual J-K master-slave flip flop
Dual D type edge trig flip flop 
Quadruple bistable latch
Dual J-K m/s flip flop w/ pres & clear

4449
4511
4518
4520

Economy hex inverter
BCD/7 segment decoder/latch
Dual BCD up counter
Dual 4 stage binary up counter

.30 
2.30 
2.00 
2.00

7480
7482
7483
7486

Gated full adder
2-bit binary adder
4-bit binary full adder (lock ahead carry) 
Quad 2-inp excl. OR gate

4528
4553
5411

Dual retriggerable monostable multiv.
3 Digit BCD counter
Osc. 16 stage divider with buffer

1.50
7.00
3.50

74C00
74C02

Quad 2 input NAND
Quad 2 input NOR

.31

.31

7490
7491
7492
7493

Decade counter 
8 bit shift register 
Div by 12 counter 
4 bit binary counter

.31

.75

.31 

.31

.55

.31
1.10

.90

1.25 
.31 
.31 
.31

.31

.31

.45

.55

.80

.80

.9C

.80

1.50
1.60
1.25 
.55

.70 
1.10
.70 
.70

SPECIAL PURPOSE IC'S
—SPECIAL PRICES

7495
7496
74107
74121

4 bit right/left shift register
5 bit shift register
Dual J-K master slave flip flop 
Monostable multivibrator

2.00 
1.80
.90 
.55

‘GARDEN VARIETY’TRANSISTORS
-ALMOST GIVEN AWAY!

BC107/547 
BC108/548 
BC 109/549 
BC177/557 
BC178/558
BC 179/559

NPN audio 
NPN audio 
NPN low noise 
PNP audio 
PNP low voltage 
PNP low noise

.12 

.12

.12

.12

.12 

.12

DRIVER & POWER TRANSISTORS 
— DOWN WO!

BC639 NPN 80V 1W driver .55
BC640 PNP 80V 1W driver .55
BD139 NPN 80V 8W driver .75
BD140 PNP 80V 8W driver .75
MJ2955 PNP 115W power 1.50
2N3055 NPN 115W power .80
2N3638 PNP 500mA switch .35

These special prices are only available from Dick Smith 
stores in Sydney, Melbourne and Brisbane; and from our 
mail order department in Sydney.
However, Dick Smith Dealers will also have special 
semiconductor prices this month, (though not necessarily 
on the same lines or at the same prices).
NOTE: We can only hold these low, low prices until 
1st December, 1976. (So buy all you need now 
commercial quantities included)
IF, before 1st December, you see a lower price advertised 
Oy an Australian company tell us about it - and we will 
adjust our price even lower if we can!

723 
301
308
380
381
382 
555
556
709
741 
3900 
3909 
ZN414 
CA3130
SAK140 
UAA170 
UAA180

GP Regulator (2 - 37V) 
Op amp 
Op amp 
Audio power amp 
Low noise dual preamp 
Low noise dual preamp (equalised) 
Timer 
Dual timer
Op amp 
Op amp 
Quad op amp 
LED flasher 
TRF radio chip 
FET op amp 
Tachometer 
Spot-o-light analog to LED display 
Bar-o-light analog to LED display

.80

.55 
1.60 
1.50 
1.90 
1.90
.55 

1.50
.50 
.35

1.00 
1.10 
3.50 
1.50 
1.50
2.25 
2.40

74141
74192
74193

BCD to decimal dec/ driver 
Preset.sync, decade up/down count 
Preset, sync. 4-bit binary u/d count.

2.90
1.80
1.80

ZENERS— JUST 25 CENTS!
8ZX79 XXXX 400mW Zener diode

all voltages from 3.3 — 20 .25

WXPIIfSS SEMICONDUCTOR MAH ORDER —4

If you order semiconductors from us by mail order, 
your order will be despatched within 4 hours of 
receipt. (It's easy to fill such a simple orderl!) 
However: If you order other products from our full 
range, it will take just a little longer. . . the difference 
between an express and an all stations (7)

SCRS—WAY DOWN
C122D 400V 8A SCR

LEDS & DISPLAYS 
—DISCOUNTED!
TIL220 
RL209 
DL704 
DL707
DL747

Red LED 
Red LED 
0.3" comm, cath display 
0.3" comm, anode display 
0.63" comm, anode display

1.50

.22

.20 
1.20 
2.00 
3.00

DICK SMITH Mail Orders: P.O. Box 747. Crows Nest. N.S.W.. 2065.

N.S.W. Branches. GORE HILL-162 Pacific Highway. 439 53)1.

» SYDNEY-125 York St..29 1126. BANKSTOWN-361 Hume Hwy.. 709 6600.

ELECTRONICS GROUP Interstate Branches: °LCD g°$on $u,°ndQ-39’ 6233.
, in lui HOULI VAI«.



FIG 3 POWER SUPPLY FOR TRANSLATOR

shift lever and move its rearward end 
towards the left until it hits the stop. 
Finally, tighten the lockscrew again, and 
replace the keyboard.

On the model 14 typing reperforator 
the automatic downshift facility is con­
trolled by the position of the vertical 
selector bar at the extreme left-hand end 
of the fixed type basket, looking from the 
front. To disable the downshift, the bar 
must be moved from the deeper of the 
two available slots, on the right, to the 
shallow slot on the left. This prevents it 
moving when a "space" character is 
decoded. The bar can be moved by 
hand; no tools are necessary.

Before closing, there are a few com­
ments which should be made.

If you get the translator going and it 
seems to make consistent printing errors

direct connection into low-voltage cir­
cuitry. They should be operated from a 
substantially constant-current source in 
order to obtain reliable character de­
coding. This generally means operating 
with the windings in parallel, and from 
a current source employing at least 50 
volts. Accordingly a driver transistor must 
be used, to allow the low-voltage cir­
cuitry in the translator to control the mag­
net current.

Fig. 2 shows the power supply and 
driver circuit I have built into my 
machine, a Teletype model 15. It works 
very well, yet uses only a few easily 
obtained parts. The driver transistor is a 
Delco DTS410, but any similar high- 
voltage medium-power NPN transistor 
would be suitable. It is operated in 
switching mode, and does not dissipate 
significant power.

The circuit of Fig. 2 shows switching 
which allows the keyboard and printer 
driver to be connected together for 
"local" operation, if desired. This is not 
essential, but I have found it con­
venient.'

(Note that the input drive current re­
quired by the driver stage is a nominal 
20mA, so that it would also be quite suit­
able for use with solid-state radio­
teletype demodulators.

Fig. 3 shows the circuit of a small 
power supply suitable for the translator 
itself. It is quite straightforward, and uses 
two low-power 3-terminal regulator 
devices to provide the +5V and -12V 
supplies required. It would of course be 
possible to power the translator from the 
power supply used for the main com­
puter system, if it has the capacity to sup­
ply around 400mA at +5V and 250mA at 
-12V additional to its existing loading.

If your Baudot teleprinter is one of the 
Teletype machines, you will need a step­
down transformer to run its 115V motor 
from the 240V mains. The motor draws 
about 1.2 amps, calling for a transformer 
with a rating around 140VA. A double­
wound type is recommended because 
the insulation of the motor may not be 
capable of withstanding 240V. I have 
used a Ferguson Transformer type 

TS115/125, which although nominally 
rated at 125VA, runs quite cool even after 
many hours of continuous operation.

An important point to note if you are 
using the translator with Teletype 
machines is that the printing mechanism 
of these machines is fitted with an 
optional "down-shift on space" facility. 
This MUST be disabled for use with the 
translator, or the translator and printer 
will get out of step in terms of letters- 
figures shifting.

On the page teleprinters, models 15 
and 19, the facility is controlled by a small 
horizontal lever at the very bottom of the 
printer mechanism, right at the front and 
centrally placed beneath the horizontal 
selector vanes which convey the char­
acter code to the moving type carriage.

To disable the automatic downshift, 
the keyboard should be removed by 
undoing the two knurled thumbscrews 
on each side, and then sliding it out the 
front. Then using a short screwdriver, 
loosen the locking screw on the down-

MICROCOMPUTERS
ASSEMBLED OR KIT FORM

AIS HAS IMSAI NOW!
AND MORE ON THE WAY

PROFESSIONAL AND DEVELOPMENT 
SYSTEMS WITH ENHANCEMENTS 

FOR SPECIAL APPLICATIONS

For illustrated catalogue just send a note detailing your 
application with $1 and large S.A.E. to: A.I.S.

47 Birch Street
Phone 709 4144 BANKSTOWN.

LOWER CASE <LTRC>: APCDEFGHIJKLMNCPORSTUVUXYZ 
UPPER CASE (FIGS): ,S01A■57-2Z6T

cig. 4: Both cases of the Baudot character 
set assumed by the translator program.

with some of the figures-case characters, 
this will almost certainly be due to your 
Baudot teleprinter having coding which 
differs from that assumed by the transla­
tor.

This possibility exists because Baudot 
machines are not all consistent in terms 
of upper-case characters and coding. 
Most of the machines available in Aus­
tralia use the so-called "International 
Telegraph Code No. 2", and this is the 
code I have assumed in designing the 
translator. However you may be unlucky 
enough to get a machine with different 
coding, in which case you will get print­
ing errors. They will be consistent, 
however, so that once you get used to 
them they should be only a minor irrita­
tion.

You can check the coding of your 
(continued on page 124)
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An Introduction to Digital Electronics—9

Flipflops in registers
Probably the most basic use of flipflops in digital circuits is to form 
registers, for storing and manipulating binary data. In this chapter we 
look at basic shift and latch registers, and also at more complex registers 
capable of performing multiple functions.

by JAMIESON ROWE
As we saw in the preceding chapter, 

flipflops are capable of storing informa­
tion. A single flipflop is capable of storing 
one binary digit or "bit", which is the 
elementary unit of information. By using 
a number of flipflops in combination, it is 
possible to store the same number of bits 
of information.

By convention, any group of devices 
used to store and manipulate information 
is called a "register". Registers may be 
made up using virtually any sort of infor­
mation storage device, including such 
things as mechanical switches and relays. 
However, most of the registers found in 
modern digital circuits are formed using 
flipflops as the storage elements. A group 
of flipflops used for information storage 
and manipulation is thus described as a 
flipflop register.

Probably the most basic type of flipflop 
register is the shift register. In its simplest 
form, this consists of a group oh D-type 
flipflops connected as in Fig. 1. As you can 
see, the clock inputs are all connected 
together to form a common "clock line”, 
while the Q output of each flipflop is con­
nected to the D input of the flipflop which 
succeeds it moving to the right.

You will recall, I hope, that upon the 
arrival of a clock pulse a D-type flipflop 
adopts the state which makes the logic 
level at its Q output match the level which 
was present at its D input. Thus, when a 
clock pulse is applied to the arrangement 
shown in Fig. 1, its effect is to cause each 
flipflop to adopt the state corresponding 
to the level at its D input.

TO

This means that FF4 will adopt the state 
previously held by FF3, because its D 
input connects to the Q output of FF3. 
Similarly FF3 will adopt the state 
previously held by FF2, and FF2 will 
adopt the state previously held by FF1. 
And FF1 will adopt the state which cor­
responds to whatever logic level is present 
at its D input.

In other words, the effect of the clock 
pulse is to cause the register flipflops to 
''shuffle'' or shift their stored bits of infor­
mation one place to the right. Hence the 
name "shift register".

FIG 1 : BASIC 4-BIT SHIFT REGISTER

It should be fairly obvious that we can 
feed a 4-bit binary number into such a 
shift register, by applying its four bits in 
sequence to the D input of FF 1, and apply­
ing a clock pulse each time. The first clock 
pulse will cause the first data bit to be 
stored in FF1, while the second clock 
pulse will cause the first data bit to be shift 
into FF2, and the second data bit to be 
entered into FF 1. Similarly the third clock 
pulse will cause FF3 to receive the first 
data bit, FF2 the second data bit, and FF1 
the third data bit. Finally the fourth clock 
pulse will cause FF4 to receive the first 

data bit, FF3 the second data bit, FF2 the 
third data bit and FF1 the fourth data 
bit.

We can store the 4-bit number in the 
register as long as we like, simply by 
applying no further clock pulses — 
assuming we also maintain the flipflop 
power supply, of course.

When we wish to extract the number 
from the register, we can shift it out again 
by applying four more clock pulses. The 
four data bits will then appear in sequence 
at the Q output of FF4.

The D input of FF1 thus acts as a serial 
data input for the register, while the Q out­
put of FF4 acts as a serial data output.

Simple serial-in/serial-out shift regis­
ters like that of Fig.1 are made pre­
packaged in a variety of sizes, with 
different numbers of flipflops fabricated in 
a single IC package. Typical devices have 

from 4 flipflops as shown, to as many as 
4096 flipflops. They are used quite 
frequently in digital circuits, mainly for 
binary data storage.

They are also used as time delay 
elements, by making use of the fact that 
if binary data is applied to the serial input 
with continuous clocking, the data bits 
take an appropriate number of clock pulse 
periods to shift through the register and 
reappear at the serial output. For the 4-bit 
register shown, data will thus take 4 clock 
periods to shift through the register.

In general terms, a serial-in/serial-out 
shift register with "N" flipflops (where N 
is any integral number) may be used to 
delay binary data by N clock pulse 
periods.

Fairly obviously, the basic shift register 
of Fig. 1 is only capable of shifting data 
in one direction. At times, it can be very 
desirable to have a register capable of 
shifting data in either direction. For these 
applications a slightly more complex shift 
register is used, with logic gates to allow 
control of the shifting direction. This is 
illustrated in Fig. 2.

Basically the gating allows the D input
FIG. 2 : SECTION OF A BIDIRECTIONAL SHIFT REGISTER
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P4P3P2P1

PARALLEL LOADINGFIG. 3 : 4-BIT SHIFT REGISTER WITH CLEAR AND

SERIAL 
OUTPUT

of each FF in the register to be connected 
either to the Q output of its neighbour to 
the left, as before (via the AND gates 
marked "A"), or to the Q output of its 
neighbour to the right (via the AND gates 
marked "B"). The two AND gates associ­
ated with each input connect to it via an 
OR gate, as shown.

The control inputs of all the "A" AND 
gates are connected together, as shown, 
as are the control inputs of the "B" AND 
gates. Thus by applying a logical 1 to the 
control line for the "A" gates, the register 
can be set up for shifting data to the right. 
Alternatively a logical 1 can be applied to 
the control line for the "B" gates, and this 
will set up the register for left shifting.

It would be usual to label the "A" gate 
control line as a "shift right enable" line, 
signifying that its function is to enable the 
shift right capability of the register. 
Similarly the "B” gate control line would 
be labelled "shift left enable".

In the shift registers of Figs. 1 and 2, 
the only way of getting data into the regis­
ter is serially—ie., one bit at a time. This 
can be too slow in many applications, and 
accordingly many registers are provided 
with a facility to load data in parallel 
fashion (all bits simultaneously). Oneway 
of doing this is shown in Fig.3.

Each flipflop of the register is provided 
with direct set or S inputs, as you can see, 
and each S input is fed by an AND gate. 
One of the two inputs of each AND gate 
is connected to a common control line, 
while the remaining inputs are kept 
separate and become the parallel inputs 
of the register—P1, P2, P3 and P4.

To load the data present at the parallel 
inputs into the register, a short enabling 
pulse is applied to the gate control line (in 
other words, the line is taken briefly to the 
logic 1 level). Those gates whose data 
inputs are at logic 1 level will therefore 
be enabled, and their outputs will accord­
ingly go to logic 1 level also. This will 
cause their associated FFs to be forced 
into the set state, if they were not 
previously in that state. If they were 
already in the set state, they will remain 
there. Either way, the logic 1 's present at 
the data inputs effectively will have been 
loaded into the FFs.

Note, however, that when the gate con­
trol line is pulsed, only those gates whose 

data inputs are at logic 1 level will be en­
abled. The other gateswill not be enabled, 
because their data inputs will be at logic 
0. As a result the flipflops associated with 
these gates will not be affected—even if 
they happen to be set to a 1, which is the 
exact opposite of the data bit we are trying 
to load in.

Because of this problem, the flipflops of 
Fig.3 are provided with direct reset or 
"clear" inputs as well, and these are con­
nected together to form a common reset 
or clear line. This is used to reset all of 
the FFs together, before the actual parallel 
loading is performed.

This mteans that just before the input 
gate control line is pulsed, all of the 
flipflops in the register are forced into the 
reset state, wherein they contain O's. 
Hence when the gate control line is pulsed 
and the gates whose data inputs are at 
logical 1 level force their associated FFs 
into the set state, the remaining FFs will 
all remain in the reset state—effectively 
storing the O's present at the data inputs 
of their gates, even though these gates 
actually remain inactive.

So that with a register provided with the 
simple type of parallel data loading 
scheme shown in Fig.3, parallel loading 
actually becomes a two-step process. First 
the reset or clear line is pulsed, to clear 
the register, and then the parallel load 
enable line is pulsed to allow the input 
gates to enter the "1" data bits as 
appropriate.

While this form of parallel data loading 
is adequate for many purposes, there are 
situations where the required two-step 

be inconvenient. There areprocess can

also other situations where it is required 
to perform parallel loading of data syn­
chronously—ie., in step with the system 
clock pulses.

To cope with such situations, another 
type of parallel data input loading can be 
used. This is known as "jam transfer", 
and as the name suggests it allows parallel 
data to be jammed into the register 
flipflops regardless of the data bit values 
or the previous states of the flipflops. And 
the transfer takes place in response to a 
normal clock pulse, so that it meets the 
synchronism requirement.

One way of achieving jam transfer 
parallel loading is shown in Fig.4. As you 
can see the D input of each FF is provided 
with a gating system rather like that of 
Fig.2, with two AND gates feeding each 
input via an OR gate. And as before, the 
"A" gates are used to connect the D 
inputs to the Q-output of the preceding FF 
(or the serial input, in the case of FF1), 
for right shifting.

Here the other set of AND gates 
(labelled "B") are used not to set up the 
data paths for left shifting, but to enter the 
parallel data. The data input of each gate 
becomes the parallel input for its associ­
ated flipflop. So that when a clock pulse 
is applied to the register clock line, data 
bits from the parallel inputs P1, P2, 
P3 . . . will be forced into the flipflops if 
the "B" gates have been enabled by a 
logic 1 level applied to their control 

inputs.
Note that this will be a true jam transfer, 

because when a D-type FF is clocked, it 
is forced to adopt the state corresponding 
to the logic level present at its D input. 
In other words, we have a jam transfer 
here because a flipflop D input is active 
at both logic levels, whereas the S inputs 
used in Fig.3 are active only when taken 
to the true logic level.

Quite incidentally, Fig.4 shows the con­
trol lines for the two sets of gates intercon­
nected via an inverter. This is a technique 
often used, with the idea of reducing the 
number of separate control signals 
required to control register operation. 
With the scheme shown, a logic 1 level 
applied to the "Mode" input causes the 
"A" gates to be enabled, so that the regis­
ter performs the shift right operation. 
However if the logic level at the Mode 
input is changed to an O. this not only dis-

PARALLEL DATA OUTPUTS

FIG. 4 SECTION OF A SHIFT REGISTER WITH JAM TRANSFER PARALLEL LOADING
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PETER 
SHALLEY

PETER 
SHALLEY

HEW!

KMCO
5 watt
SPECIAL BUY 
LIMITED QUANTITY

5040 5watt am
TOKAI

This exciting American style CB Transceiver is loaded with features. Apart
from its smart black all metal cabinet it has a functional and attractive
chrome control panel surround. Heavy duty control knobs with finger grips. 
Positive push button controls for automatic noise limiter. Public address. 
A most useful map lite is also incorporated. Illuminated channel indicator, 
variable squelch etc. 29 semiconductors plus I.C. dual conversion.
Introductory offer only if you buy before Dec. 30th. Free Aerial valued at 
$ 19.50 with each purchase of Kraco.

• Fully synthesised
• P/T/T mike

UTAC
5 watt

am
Made by TOKAI branded UTAC

This is a handsome chunky 5 watt made for the 
American CB market with the full compliment of 23 
American channels. You couldn't buy the bits for this 
sort of money So get one while stocks last
• 31 Semiconductors • Cradle mounting
• All metal case • 12 Volt DC

• PUB ADD FAC
• P&P $3 00

$99 p+R $3

°»
p.p. $3.00

NOVICES this one's for you. 
Fully synthesised to give 23 
American CB channels at the 
flick of a switch. Squelch & 
meter, press to talk mike 
complete with mounting cra­

dle which can also be used as 
a desk stand. Very compact 
and highly efficient. Also 
available as a straight tran- 
ceiver TC5041 approved for 
boating $119 (with 2 sets

xtals)
• 32 SEMICONDUCTORS
• 12 VOLT DC • MINI SIZE
• FULL WARRANTY • PUSH
• TO TALK MIKE
• POST & PACK $2.00

SSB-AM 
IS WATT

PEP

$229 p+p $3

This is the pride of our range of TOKAI Transceivers Everyone wants to own 
this, but it's not cheap. How can it be with 81 semiconductors including 
F.E.T.'s. A magnificent sturdy metal case and all the goodies in the way of 
controls and facilities.

• 5 Watt AM-15W SSB
• Triple AM & Dual SSB Conversion

• AM. USB. LSB & PUB. ADD. 
•P&P $3.00

27MC 36
High Efficiency Ground 
Plane Antenna for CB

Mobile Transceiver for 12 to 16 Volts D C. 
synthesized on all 23 U.S C B Channels

Fully

Dual Conversion: P E P Receiver Power and S Meter. 
Sensitivity: less than .5 uv for 10db. Transistors: 36.

Thermistor 41 for C1QQ CO 
use with Novice License ® I P + P ®

REGULATED 
POWER 

SUPPLIES
O—I5 VOLT

New model Adjustable Regulated Power 
C O Supply Delivers 3 Amps from 0 to 1 5 Volts

Meter shows Voltage and Amps. On/off 
p p C O switch Perfect where flexibility is required. 

* Ready to wire in

aluminium construction. 
Accepts PL 259 connec­
tor. Solid aluminium 
108 inch heat treated 
radials and radiator j 
Elements supplied in two 
54 inch lengths joined by 
threaded coupling nuts 
Radial droop for 50 ohm 
match. Accepts 1 14 inch 
tubing and PL 259 con­
nector.
Frequency Range 27 
MHz Impedance 50l 
ohms VSWR Less than!
151 Weight 45lbs Wave !

27MC GPV BASE 
LOADED
A ruggedly constructed 
low cost high perfor­
mance vertically polar­
ized omni directional 
base station antenna. It 
develops transmitting 
gain of 38dB through 
pattern compression and 
a lowered angle of radia­
tion along with improved 
signal to noise ratio. The 
matching stub places it at 
DC ground potential 
which substantially 
lowers the residual noise 
level and results in gains 
as high as 1 9dB in signal 
to noise ratio.
Gain 38dB VSWR (At 
resonance) 1 25 1 Co­
axial Feedline 52 ohms.

Base Station dual Voltage 240V AC or 12V. DC.
Fully equipped with 23 American C B. Channels

Input to final: A M 8 Watts min. S S B. 25 Watts P E P.
Dual conversion: 7 I.F.Tsand 6 I F. stages
Noise Blanker: Delta tune (Clarifier) +— 300 Hz
Meter for, Signal in. R F. out. S.W.R.
Sensitivity: 5 uv @ 6db Size: 33 x 13.5 x 24.5 cm.
Wt. 7% kg. For use with Novice License.

$49.95
P&P $5.00-

PETER SHALLEY
“CB SPECIALISTS»^ 

554 Pacific Hwy Killara 
NSW 2071 Tel-4982611

5249 h. ; $5
Omni Directional Pat­
tern
Overall Height 212 inch 
Diameter of Radiator 
112 inch to 1/16 inch. 
Mast Bracket Accepts Up 
to 158 inch. Weight 
,55lbs. Full 12 Wave

$65.00
\ P&P 
\ ^v$5 00

THE TRANSCEIVERS ADVERTISED HERE ARE BUILT TO AMERI­
CAN F.C.C. SPECIFICATIONS. A NOVICE OR HAM LICENCE IS 
REQUIRED TO OPERATE SUCH EQUIPMENT IN THIS COUN-

See our comprehensive range of CB test equipment & aerials, SWR 
meters from $ 17. Power meters etc.

All mail enquiries must be accompanied by a self addressed, 
stamped envelope.

¡fine! mm mkiai

If you buy any of the above Transceivers you will be 
eligible to buy one Guttergrip or Roof Mount Aerial— 
usually $19.50—For only $9.50. Offer lasts till 30th 
Dec. 1976 only.

_____ $19-50 p+p
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ables the "A" gates but also enables the 
"B" gates via the inverter—so that the 

register performs the parallel loading 
operation. A single control signal is thus 
able to determine the register's mode of 
operation.

The flipflops in Fig.4 are also shown 
with their Q outputs brought out, with 
labels Q1,02, 03, etc. This is done with 
some shift registers, as it allows a further 
degree of flexibility: data bits can be taken 
from the register in parallel, as well as 
being loaded in parallel.

One important use for registers fitted 
with parallel data inputs or outputs is 
serial-parallel and parallel-serial conver­
sion. For example, a binary number 
available only in parallel form may be con­
verted into serial form by loading it into 
a register via the parallel inputs, and then 
shifting it out bit by bit.

Conversely a binary number available 
only in serial form may be converted into 
parallel form by shifting it into a register 
via the serial input, and then sensing the 
bits simultaneously at the parallel out­

puts.
Some pre-packaged flipflop registers 

are provided with parallel inputs and a 
serial output, expressly for parallel-to- 
serial conversion. Others are provided 
with parallel outputs and a serial input, 
expressly for serial-to-parallel conversion.

Still others are provided with all of these, 
and are therefore capable of performing 
both types of conversion quite apart from 
pure shifting and data storage.

Not all flipflop registers are shift regis­
ters, though. In fact one simple type of 
register quite often encountered is the 
latch register, which is used purely for 
parallel data storage. As you can see from 
Fig. 5, it consists essentially of nothing 
more than a row of D-type flipflops with 
their clock inputs connected together. A 
clock pulse applied to the common clock 
line effectively causes each FF to load in 
the data bit present at its D input, so that 
the D inputs become the parallel data 
inputs of the register and the clock line

LOAD OR 
STROBE

FIG 5 4-BIT LATCH REGISTER

becomes a "load , "store or strobe 

control line.
While Fig. 5 shows a latch register for 

only four bits, pre-packaged latch register 
ICs are available which provide for up to 
eight or ten bits. And of course longer 
latch registers may be assembled if 
required, using multiple devices. This also 
applies to registers of the type shown in 
Figs. 3 and 4.

The registers we have looked at so far 
in this chapter have been only capable of 
shifting data right or left, parallel loading, 
or clearing. While these are the operations 
most commonly performed by registers, 
other operations are at times required, 

and accordingly some registers are 
provided with the appropriate facilities.

One such facility is the ability to 
complement the stored data bits—in other 
words, each FF of the register may be tog­
gled to its opposite state. This can be of 
value where a register is used for binary 
arithmetic, as we will see later on.

To provide such a bit complementing 
facility, gating is provided so that applica­
tion of a suitable control signal causes a 
data path to be opened up between the 
D input of each FF and its own Q-bar out­
put. A clock pulser then causes each FF 
to adopt the state formerly present at its 
Q-bar output—ie., it toggles.

Another facility which may be provided 

is the ability to "rotate'' the bits of the 
stored data, either to the right or the left. 
This is similar to shifting, except that a 
data path is opened between the FFs at 
the two ends of the register so that none 
of the bits are "lost ".

To rotate data to the right, for example, 
the Q output of the FF at the right-hand 
end of the register is connected via gating 
to the D input of the FF at the left-hand 
end, while all of the other D inputs are 
connected as in Fig. 1 for right shifting. A 
clock pulse then causes all of the data bits 
to be shifted to the right, except for the 
rightmost bit which is rotated back into 
the leftmost FF.

Similarly, by using gating to connect 
the D input of the rightmost FF of a regis­
ter to Q output of the leftmost FF, in addi­
tion to connecting all the other data paths 
for left shifting, it becomes possible to per­
form a "rotate left" function.

Other facilities which may be provided 
on registers include parallel logic func­
tions such as AND, OR, and exclusive-OR.
These are found somewhat less 
quently, but have important uses in

fro­
data

processing. Broadly speaking they are 
provided rather like jam-transfer parallel 
loading, except that additional gating is 
used to provide the required logic.

This is illustrated in Fig.6, which shows 
a basic shift-right register provided with 
an alternative exclusive-OR facility. As 
you can see, it is broadly similar to Fig.4. 
The difference is that instead of being 
directly applied to the D inputs of the FFs 
when the Mode line is taken to logic O, 
the parallel data inputs are fed via 
exclusive-OR gates where they are com­
pared with the existing data bits in the 
FFs. This is done by connecting one input 
of the ex^OR gates to the FF Q outputs.

When registers are implemented using 
single ICs, it is not usual to show all of 
the internal FFs and gating on a logic 
diagram. Thus a single-IC register of 5-bit 
capacity may be shown by a symbol like 
that in Fig.7, with a simple rectangle 
representing the register as a whole. All 
that is shown are the various control sig­
nal inputs, together with the data inputs 
and outputs. This is generally quite 
adequate for design purposes, providing 
the functions of the various inputs and 
outputs are clearly defined. ®
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TV CHALLENGER a

FOUR GAMES WITH TRIPLE' SOUND AND SCORING RIGHT ON YOUR TV SCREEN.

FEATURES
* 4 Selectable Games - Tennis, Hockey, Squash & Practice. 

Automatic Scoring.
* Score display on TV screen, 0 - 15.
* Selectable Bat Size.
* Selectable Angles.
* Selectable Ball Speed.
* Automatic or Manual Ball Service.
* Realism Sounds.
* Forward Man in Hockey Game.
* Visually defined area for all Games.

GAME DESCRIPTION

TENNIS
The game will appear on your screen as shown on figure 1 
It is played by the players who use the left and right padd­
le controllers to vertically raise or lower their paddles. 
Hay starts upon depressing the reset switch which causes 
the score to reset to 0 - 0 and when the manual serve 
switch is in the automatic position will serve the ball 
from either the left or the right court. The player who 
is served must hit the ball back to his opponent, who must 
then return it. When either player misses his shot, a point 
J®. scored for his opponent and the next ball is served to 
mm from the opponents court. Scoring is automatically 
displayed. The game ends with the first player to reach 
to points. J

HOCKEY A
This game will appear on your screen as shown on figure 2. 
Hockey, while similar to tennis, is a much faster and more 
exciting game. Each player controls his GOALIE who 
moves in a vertacd motion, and one forward MAN who 

so moves vertically. I hese MEN move up and down as a 
group. As m tennis, the opening serve comes cross-court 
to either player on a random basis. Further serves are to 
Wx h haS JUSt OSti a P011?1- Slnce each player has two 
MEN who can return the puck, the play is very fast. Sco- 
£ ¿e^nne™6 “ tenlU8 ‘ P*ayer tO reaC^ 15 Points

SQUASH
Squash consists of a court as depicted in figure 3. It plays 
identical to tennis except only one player operates at a 
time and both are on the same side of the court, playing 
against the opposite wall. After the ball is served the left 
player must hit the ball first and then alternates between 
the two players. This action continues until a point is 
scored. The object of the game is to keep the ball in play 
by continuously hitting it to the back court wall. The ball 
can be reflected off 3 sides - the top, botton, and left wall. 
Again the first player to score 15 points is the winner

PRACTICE
This game is almost identical to squash exept that it is play­
ed by a single player with a single paddle as shown on figu­
re 4. And only one side will score points.

ACTION SOUNDS R—
In all games three types of sound are heard
S Wh baH reiIects of boundaries.

tle bah hits a paddle.
c) When a score is made.
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TV CHALLENGER 
4000 units available ex stock

Complete Kit Introductory Price $58.00
Assembled and Tested Introductory Price $68.00
Prices and specifications subject to change without notice
Post, pack & insurance $3.50 per game
Retail outlets wanted in all States

8 digit 50 MHz FREQUENCY METER KIT
Consisting of the following items:
1 MK5009P Counter Time-Base IC; 1 MHz Crystal; 2 ZN1040 
4 decade counter, latch, decoder, driver IC’s; 1 50MHz Prescaler 
IC; 8 LED Displays; Detailed Circuit Diagrams $78.00 incl. P/P.

TEAK VENEER INSTRUMENT CASES 
with aluminium chassis 

8!6” long, 3” high & 5)4” deep
Ideal for Frequency Meters, Amplifiers etc. $8.50 plus $1.50 p/p

RECHARGEABLE NICKEL CADMIUM BATTERIES
Size AA $1.53
Size C $4.20
Size D $5.34
Constant Current Battery Charger Kit $6.80
P/P $1.50

COMPUTERS, MICROPROCESSORS, MEMORIES

SIGNETICS 2650 MICROPROCESSOR KITS

2608 1024 X 8 STATIC ROM, 2650 MICROPROCESSOR 8 BIT, 
2650AS1000/1100 CROSS ASSEMBLER, 2650PC1001 SC PROTO 
TYPING CARD, 2650DS2000 BASE UNIT FOR PC1001, 2650BM- 
1000 SM 2650 MANUAL, 2650PC2000 4K BYTE MEMORY 
BOARD, 2650PC3000 DEMONSTRATION DEVICE, 2650PC1500 
ABC BOARD, 2650KT9000 SK 2650 KIT, 2650KT9500 ABC KIT, 
265OSM1000/1100 CROSS SIMULATOR, 2650PL1000/1100 
PLUS HI LEVEL LANGUAGE, 2680-2F 4K NMOS DYNAMIC 
RAM, 3207A F 1103 CLOCK DRIVER, 3207 A-l F 1103 CLOCK 
DRIVER, 75S107 A HI SPEED DUAL LINE RECEIVER, 75S108 
HI SPEED DUAL LINE RECEIVER, 75S207 A Hl SPEED DUAL 
SENSE AMP, 75S208 A HI SPEED DUAL SENSE AMP.

1065 page SIGNETICS DATA MANUAL listing:
Logic, Memories, Interface, Analog and Microprocessor 
$10.00 + $3.50 P/P & Insurance
With this book we supply a price list for all Signetic Components

BOOKS ON COMPUTERS

WHAT TO DO AFTER YOU HIT RETURN First Book
of Computer Games $8.40
MICROCOMPUTER DESIGN $30.00
SIMPLIFIED COMPUTER PROGRAMMING $5.95
BEGINNERS GUIDE TO COMPUTER LOGIC $4.95
BEGINNERS GUIDE TO COMPUTER PROGRAMMING $6.95 
COMPUTER DICTIONARY $10.30
COMPUTER DICTIONARY AND HANDBOOK $22.40
FUNDAMENTALS OF DIGITAL COMPUTERS $7.90
ABC OF COMPUTER PROGRAMMING $4.60
ABC’S OF COMPUTERS $5.20
COMPUTERS AND ARTIFICIAL INTELLIGENCE $4.60
COMPUTERS AND PROGRAMMING GUIDE FOR
ENGINEERS $14.90

PHILIPS APPLICATION BOOKS

APPLICATION OF INFRARED DETECTORS $4.85
AUDIO AMPLIFIER SYSTEMS $3.45
BUILDING HI-FI SPEAKER SYSTEMS $2.75
DESIGNING MICROWAVE CATERING EQUIPMENT $3.10
FAST RESPONSE PHOTOMULTIPLIER $5.20
FIELD EFFECT TRANSISTORS $5.60
IGNITRONS $3.45
INDUSTRIAL TRIACS & THEIR APPLICATIONS $8.30
MINIWATT TECHNICAL DATA BOOK 7th EDIT. $7.75
MOS INTEGRATED CIRCUITS $4.20
PHOTO MULTIPLIERS $2.75
PIEZOELECTRIC CERAMICS (New Edit.) $5.70
RECTIFIER DIODES $6.35
THYRISTORS $9.25
THYRISTOR & TRIAC POWER CONTROL $8.25
TUBES FOR RF HEATING $3.75

NS DATA BOOKS

NS TTL DATA BOOK $4.55
NS LINEAR IC DATA BOOK $4.55
NS MEMORY IC DATA BOOK $3.40
NS CMOS IC BOOK $3.40
NS INTERFACE IC BOOK $4.55
NS SPECIAL FUNCTION DATA BOOK $3.40
NS TRANSISTOR DATA BOOK $3.40
NS TRANSDUCER DATA BOOK $3.40
NS VOLTAGE REGULATOR HANDBOOK $4.55
NS LINEAR APPS. HANDBOOK VOL.l $4.55
NS LINEAR APPS. HANDBOOK VOL.2 $4.55

MOTOROLA DATA BOOKS

FUNDAMENTALS OF INTEGRATED CIRCUITS $12.65
LINEAR INTEGRATED CIRCUITS DATA BOOK $4.60
McMOS DATA BOOK $4.00
McMOS HANDBOOK $4.60
MECL INTEGRATED CIRCUITS DATA BOOK $4.60
MECL SYSTEM DESIGN HANDBOOK $4.00
MOS MEMORIES DATA BOOK $4.00
POWER CIRCUITS HANDBOOK $4.00
SILICON RECTIFIER HANDBOOK $4.00
SWITCHING TRANSISTOR HANDBOOK $4.60
ZENER DIODE HANDBOOK $4.00

TECHNICAL BOOKS

TTL COOKBOOK
RTL COOKBOOK
MODERN APPLICATIONS OF LINEAR IC’S
SOLID STATE CIRCUIT DESIGN AND OPERATION
PASSIVE EQUALIZER DESIGN DATA 
ELECTRONIC DESIGNER’S HANDBOOK 
ELECTRONICS REFERENCE DATABOOK 
FET APPLICATIONS HANDBOOK 
ELECTRONICS DATA HANDBOOK 
HANDBOOK OF SEMICONDUCTOR CIRCUITS
CIRCUIT CONSULTANT’S CASEBOOK
DIGITAL ELECTRONICS: PRINCIPLES & PRACTICE 
MODERN RADAR: Theory, Operation & Maintenance 
WHK 112 PAGE TECHNICAL CATALOGUE

$10.30
$6.30

$12.95
$9.95

$19.95
$9.95
$4.95

$14.95
$4.95
$5.95
$9.95
$5.95
$7.95
$2.50

$3.50 post, pack & insurance for Books (regardless of quantity).

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION
MANUFACTURING, IMPORT, EXPORT, WHOLESALE & RETAIL
2 GUM ROAD, ST. ALBANS, 3021. VICTORIA. AUSTRALIA. PHONE: 396-3742 (STD area code 03) 

POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA. AUSTRALIA. 3021.
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... UNDENIABLY

UNCOMPROMISED

STEREO & 
QUAD

We call it “2+4”: a totally different concept in a phono cartridge that combines Shure’s traditional 
pre-eminence in stereo and state-of-the-art quad technology. It’s the first such cartridge that 
doesn’t sacrifice stereo for quad capability!
For quad enthusiasts, both matrix and discrete, this M24H Cartridge represents the distillation of 
the most advanced quadriphonic technology — PLUS new Shure advancements, such as the 
lowest effective stylus mass (0.39 mg.) available in quadriphony, and a new hyperbolic stylus tip 
for improved groove contact.
Each of these dimensions in hi-fi performance would be a best seller in its own right, but with 
“2+4" synergism, the M24H will be the blockbuster the hi-fi enthusiast has been waiting for. 
The M24H does not compete with the V-15 Type III or M95 Cartridge. The M24H is for those who 
want excellent stereo and quad without having to change cartridges every time they change 
records.
FEW CARTRIDGES AVAILABLE TODAY CAN OFFER THIS COMBINATION OF STEREO 
SUPERIORITY AND QUAD CAPABILITY.

WIDE-RANGE DYNETIC® PHONOGRAPH CARTRIDGE
BRIEF SPECIFICATIONS

Frequency Response 20 to 50.000 Hz.

Output Voltage 3.0 mV per channel (at 1,000 Hz. 5 cm/sec 
peak recorded velocity).
Channel Balance Within 2 dB.
Channel Separation (minimum) 22 dB at 1 kHz.
Optimum Load Stereo and Four Channel Matrix: 20,000 to 
100,000 ohms resistance in parallel with 100 to 250 
picofarads total capacitance' per channel.
Discrete Four-Channel: 100,000 ohms resistance in parallel 
with 100 picofarads total capacitance' per channel.
■ Total capacitance includes the capacitances of the tone arm wiring, phono 

cables, and the amplifier input circuit.
Tracking Force Optimum: 1’4 grams.

Trackability
400 Hz ..........................................  20 cm/sec'

1,000 Hz ..........................................  28 cm/sec'
5,000 Hz ..........................................  47 cm/sec'

10.000 Hz ..........................................  50 cm/sec'
' Peak recorded velocity.

(Measurements made using a Shure/SME Tone Arm.)

Stylus Model N24H: 8 x 18 microns (.0003 x .0007 in.) hy­
perbolic diamond tip.
Weight Net........................................... 5.8 grams (0.2 oz)

STEREO OR FOUR-CHANNEL MATRIX
This Wide-Range Dynetic *’ cartridge is compatible with all conven­
tional stereo or four-channel matrix systems. Set function switch 
on amplifier as required.

DISCRETE QUADRIPHONIC OPERATION
For optimum discrete quadriphonic performance, be sure to use 
low-capacitance cables (less than 100 pF). Adjust decoder or 
receiver separation, level and other controls as required.

® AUDIO ENGINEERS P/L 
342 Kent Street

SYDNEY 2000. N.S.W.

AUDIO ENGINEERS (Vic.) 
2A Hill Street 

THORNBURY 3071. Vic.

RON JONES PTY. LTD 
57 Castlemaine Street 

MILTON 4064. Old.

ATHOL M. HILL P/L 
1000 Hay Street 

PERTH 6000. W.A.
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Classical 
Recordings

Reviewed by Julian Russell

Strauss—An Alpine Symphony

STRAUSS - An Alpine Symphony. The 
Los Angeles Philharmonic Orchestra 
conducted by Zubin Mehta. Decca 
Stereo SXLA 6752.
Geoffrey Crankshaw, who wrote the 

sleeve notes for this work, displays 
unusual enthusiasm for what is generally 
regarded as second-rate Strauss. He 
writes that Strauss uses "an unusual range 
of instruments to depict a wide range of 
natural phenomena, yet is also pro­
foundly human, setting personal 
endeavours in a universal enviroment."

There can be no disagreement with the 
first part of this statement. The Alpine 
Symphony is scored for no fewer than 20 
horns, quadruple woodwind, six trum­
pets, six trombones, a great variety of 
percussion of different materials and, of 
course, enough strings to balance this 
formidable ensemble. Some of the brass 
play off-stage but, in the hall, Strauss 
adds a wind machine, a thunder sheet 
and various other paramusical devices.

Admittedly Strauss could make an 
orchestra produce sounds that describe 
with uncanny realism objects not usually 
associated with music. Indeed he himself 
claimed to be able to describe a glass of 
beer in musical terms. Even in pre­
inflation days the cost of assembling such 
a congregation put a performance of The 
Alpine Symphony beyond the ordinary 
resources of concert managements, so 
that a live performance has always been 
a rare occasion.

But I think the second part of Crank- 
shaw's statement must be accepted with 
more reserve. Strauss personally was not 
a sensitive man though, surprisingly, he 
had a great gift for musical characterisa­
tion, not only in his vast output of operas 
but also in orchestral works. But not even 
his greatest admirers — and I include 
myself in this category — could call him 
noble. He was often boorish and his 
ideals of personal endeavour were never 
quite as lofty as Crankshaw claims, but 
were very much more bourgeois.

At his greatest he was an unquestion­
able genius, although not in this work 
which describes almost step by step the 
ascent and descent of a mountain with 
many of its attendant hazards. True he 
achieves the purely descriptive elements 
with unmatched realism. But nobility of 
human endeavour were not in his other­
wise wide range of expression.

Also Sprach Zarathustra can in no way, 
except perhaps its now hackneyed 
mighty first theme, be compared to his 
brilliant Till Eulenspiegel, the latter an 
inspired portrait of a mischievous imp 
who would be the last to claim nobility 
of character, in An Alpine Symphony, 
when Strauss seeks to express nobility, 
he becomes more than usually rhe­
torical.

But despite all the objections I have set 
down - and some might well call them 
prejudices - this disc is still very worth 
while owning. It has beautiful moments 
and some exciting ones, too, and Mehta 
misses no opportunity of communicating 
them in a recording of great tonal splen­
dour, faultlessly engineered. Despite the 
often extreme complexity of the score 
there is no crowding of the numerous 
strands.

In the same way as few can remain 
unmoved by the majesty of the Alps, the 
symphony has a similar appeal in parts.

Jean Martinon conducts Rave!

RAVEL - Bolero; Scheherazade Over­
ture; Rapsodie Espagnole; and La 
Valse. Played by the Orchestre de 
Paris conducted by Jean Martinon. 
HMV Stereo/Quadraphonic OASD 
3215.
I saw a lot of Jean Martinon, who died 

last March, when he came out here for 
an Australian tour some years ago. 
During my many conversations with him 
he usually finished up by introducing the 
subject of rhythm in orchestral playing, 
insisting that it was one of its most 
important features. He communicated 
this opinion to many of the orchestras he 
conducted here, with highly satisfactory 
results.

In this splendid disc you will hear the 
effects of this - one could even call it 
an obsession - on the Orchestre de Paris 
which, after a rather shaky start a few 
years ago, has now developed into a very 
good combination indeed, especially in 
the playing of French music.

Martinon starts his concert on this fine 
new issue with Ravel's Bolero, a work 
which of course, relies almost entirely on 
rhythmic treatment to be heard at its 

Although Strauss was fully mature when 
he composed it there are constant 
reminiscences of Wagner's and Strauss' 
own earlier works. For instance the 
Rosenkavalier is never completely for­
gotten. But it's all echt-Strauss with its 
wide ranging melodies modulating 
characteristically from key to remote key. 
And there are passages as exquisitely 
delicate as any he ever wrote.

The music is very much of the 
"program" variety and if you follow 
Crankshaw's notes on this aspect the 
various activities are very easy to follow. 
Strauss describes them with undeniable 
ingenuity. You can actually "hear" the 
party losing its way. But all this is, to me, 
marred by a bagful of tricks that he had 
used often before, and there is some­
thing faded about many of his romantic 
melodies. Some even sound a little 
second hand.

I don't know if Mehta used all the 
instruments and other devices that the 
score demands but he gives a grand 
reading, spacious on most occasions, 
and sensitively understanding on others. 
Strauss is quoted as saying that it was his 
finest work. Yet when the Americans 
occupied Bavaria towards the end of the 
last war an American scouting squadron 
looking for barracks spotted a grand villa, 
on a hill overlooking Garmisch-Parten- 
kirchen, in which Strauss lived. This, they 
thought, is it. But when they arrived there 
they were greeted at the door by an old 
gentleman who said simply, to the cap­
tain in charge: "I am the composer of 
Rosenkavalier". He was left undisturbed. 
The composer of An Alpine Symphony 
would have meant nothing to soldiers.

—recommended

most effective. Bolero is a subtle attack 
on the nerves of the audience with its 
seemingly endless repetition of the same 
tune and tempo, differently scored each 
time it is heard and gradually increasing 
in volume towards its final exciting 
climax. It is interesting to compare it to 
modern pop music that often essays the 
same thing but which usually achieves 
nothing but mindless repetitious 
banality.

The string tone is not as voluptuous as 
that of some other first class orchestras 
but I am not sure that this is very import­
ant in a piece like Bolero. The rest of the 
orchestra plays superbly without ever 
missing a breath, so to speak. You have 
probably heard Bolero countless times, 
as I have, but this should not spoil your 
enjoyment of this magnificent 
achievement.

The second item is what Ravel 
described as a Fairy Overture to his 
unfinished opera Scheherazade. It is a 
student work and like so many other 
student adventures is powerfully influ­
enced by the music of previous compos- 
ers.Yet it already shows traces of the
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SPECIAL PURCHASE-new garrard

RECORD CHANGERS AT A FRACTION OF LIST PRICE

Garrard M82 Transcription
Record Changer

GARRARD ZERO 100
TRANSCRIPTION CHANGER.

$57.00
Recommended 

retail price 
$120.00

SPECIFICATIONS
Type: fully automatic 
transcription turntable d 
Motor: four-pole syn­
chronous • Mains switch: 
double-pole switch with 
suppressor • Drive: inter­
mediate wheel • Record 

play: plays up to six records automatically and single records automatically or manually 
as required • Turntable: ID’/ain. diameter cast aluminium • Pickup arm: aluminium 
section, resiliently mounted adjustable counterbalance weight, slide-in C3A cartridge 
carrier, precision-loaded ball-bearing pivots • Stylus force adjustable up to 4gm by slid­
ing weight, minimum recommended %gm. • Bias compensation: lever and weight 
calibrated for conical and elliptical styli • Cue and pause: damped action. Record speeds 
3316, 45 and 78 rev/min • Tab controls auto/stop /start, man off/on, cue/play/lift. 
Supplied with Pickering Magnetic Cartridge with Diamond stylus. 
Post & Packing: (Reg. post) N.S.W. $3.60, Vic, S.A , Qld $4.74, Tas. 
$5.50, W.A. & N T. $6.75

$80.00!
(Normal recommended retail price 
$198.00.)

AUTOMATIC OR MANUAL 
OPERATION

The heavy 11%'' diecast 
dynamically balanced two speed 
(33% & 45 RPM) turntable is driven 
by the famous Garrard Synchro-Lab 
synchronous 4 pole motor. Incor­
porates the Garrard parallel tracking 
pick-up arm which is internationally 
recognised for its negligible track­
ing error. This arm has an integral 
magnetic bias compensator and will 
accept cartridges requiring a stylus 
force as low as 0.75gm. Stylus 
force setting is simple & accurate.

A viscose fluid damping queueing 
system is used with convenient fin­
ger tip tab controls.

Variable speed control with illuminated stroboscope. Supplied with 
Pickering AM2 magnetic cartridge & diamond stylus.

Post & packing (reg. post) N.S.W. $4.50, Vic. S.A. & Qld. $5.75, Tas.
$6.50, W.A. & N.T. $8.75.

New C800 STEREO AMPLIFIER Garrard 6-400 Record Changer
$149
(freight extra)

By classic
• Elegant and functional design
• Push-button controls
• Microphone input with 

separate control
• Provision for simulated 4- 

channel stereo
• Cabinet in teak or walnut oiled 

finish with matching metal 
trim.

SPECIFICATIONS

SPECIFICATIONS
• Power output: 25 watts per 

channel R.M.S. Total output 
50 watts R.M.S. 8 ohms.

• Frequency response: 20 
cycles to 30,000 ± 1dB.

• Hum and noise: Aux. 70 dB. 
Mag 60 dB.

• Input sensitivity: Mag. 2mv. 
Aux. 250mv.

• Equalised: Mag. RIAA.
• Tone controls: Bass 50cs 

±13dB. Treble 10Kcs 1 5dB.
• Harmonic distortion: Less than 

0.1 percent.

• Loudness control: 50cs 
10dB.

• Scratch filter: (high filter) at 
10kcs 5 dB.

• Rumble filter: (low filter) at 
50cs 5 dB

• Provision for tape recorder: 
Record or playback with din 
plug connector.

• Speaker switching: two sets of 
speakers can be connected 
and selected by switch on front 
panel.

• Headphones: headphone jack 
is situated on front panel.

• Dimensions: 161/ain x 11 in. 
deep x 5in high.

• Weight 1 6 lbs.
• Power supply: Regulated 

power supply with switching 
protection for output transis­
tors.

• Semiconductors: 33 Silicon 
transistors plus 7 diodes.

$28.50
Recommended retail price $48.00 
(POST & PACKING SAME AS M82)

Fully automatic turntable plays 
up to six records automatically 
and single records automa­
tically or manually as required. 
10" turntable. Bias compensa­
tion. Cue & pause control with 
damped action. Record speeds 
33'/3, 45 and 78 rev/min. 
Finished in black with silver 
trim. Player and changer spin­
dles supplied.
Supplied with high quality 
Garrard/Sonatone Ceramic 
Cartridge with Diamond 
stylus.
Bases in walnut or teak with 
perspex covers available.

New MAGNAVOX—MV50—
50 WATT SPEAKER SYSTEMS

featured in Feb. 1976 issue of Electronics Today

Complete kit of parts (less cabinet) 
comprising Magnavox 10-40 10" 
bass unit. 625 mid range 6" two XJ3 
dome tweeters, crossover network, 
innabond, speaker silk & plans of 
cabinet.

$72.00
Per Kit 

freight extra 
per rail or 
air freight.

MAGNAVOX 8—30 
SPEAKER SYSTEM 

(4 Way)

DRIVE UNITS: Magnavox 8-30 high per­
formance 8” bass unit. Magnavox 6J 6" 
mid range speaker. Magnavox new high 
fidelity dome tweeters (two supplied). 
SPEAKER KIT: (less cabinet) comprises 
above speaker, 1mh inductance, 1 8mfd

and 1 4mfd. polyester capacitor, 1-3" and 
1-6" tube, innabond, speaker silk and 
plans of cabinet.

$49.00
W.A. $10.50 

per kit Cabinets available

PADIA 245 PARRAMATTA RD, HABERFIELD 2045VUnUUlV IvMUIV PHONES 798 7145, 798 6507
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composer's own inimitable style and is 
well worth its inclusion despite its lack 
of formal security. Its main interest is to 
be found in its prophecy of 'Ravel's 
superb gift for orchestration. By the way, 
in this piece the strings play with a much 
more voluptuous tone than in Bolero.

Next comes Ravel's first really mature 
big orchestral work, Rapsodie Espag- 
nole, a piece exquisite in conception, and 
on this disc in execution too. I will stake 
my reputation on the statement that 
under Martinon it is easily the finest 
recording of the work I have ever heard, 
and I cannot count the number of times 
I have heard it played by different 
orchestras and conductors over many 
years.

You will hear quite wonderful rhythmic 
treatment in the Malagueña and just as 
fine, though different, Havanera. And 
again, the same pulse quickening hand­
ling of the final Feria.

The concert ends with La Valse, start­
ing in mysterious darkness and finishing 
in near blinding incandescence. If you 
love the best of French music as much 
as I do please don't miss this disc. By the 
way I listened to this compatible stereo/ 
quadraphonic disc on stereo equipment 
with the happiest of results. I am happy 
to be able to say that this extravagant 
pocket raider has proved a disaster to its 
manufacturers and the four-channel 
repertoire is as scanty as a bikini.

★ * *
RACHMANINOV - Rhapsody on a 

Theme by Paganini for Piano and 
Orchestra.

DOHNANYI - Variations on a Nursery 
Song for Piano and Orchestra. Cris­
tina Ortiz (piano) and the New 
Philharmonic Orchestra conducted 
by Kazuhiro Koizumi. EMI Stereo/ 
Quadraphonic OASD 3197.
Here is a thoroughly workmanlike per­

formance by soloist and orchestra of the 
Paganini, a piece chosen so often by 
hopeful competitors in piano competi­
tions. Wherever possible the tempos are 
brisk though there is a tendency to slow 
down the contrasting sequences a little 
too much. The engineering is spacious 
with a wide but not overpowering 
dynamic range.

Unfortunately there is no information 
about the conductor who I take to be 
Japanese, and a highly competent direc­
tor. The same applies to the brilliant 
soloist except for a coloured photograph 
on the face of the sleeve of a very per­
sonable young woman.

The Dohnanyi Variations have long 
been a favourite of mine though I haven't 
heard them for many years. It is a consist­
ently witty work using many of the varia­
tions as parodies of various musical 
forms. It begins with an immensely 
pompous introduction which strains to 
lay a pigeon-sized egg — the theme 
which corresponds closely to our well- 
known nursery rhyme, Baa, Baa 
Blacksheep.

The eleven variations and fugal Finale 
are full of surprises, all with easily recog­
nisable relationship to the original theme. 
As in the Rachmaninov noted above the 
slower portions of the score seem to me 
just a little too retarded, but otherwise 
the performance by both soloist and 
orchestra is admirable. There is, 
however, a particular obtrusive and nasty 
toned piccolo solo in the item preceding 
the music box variation.

Here are two works for piano and 
orchestra set down by composers who 
knew how to write a virtuoso part for the 
solo instrument without adding unneces­
sary showy padding. Enthusiastically 
recommended. I played this, too, on 
stereo equipment with excellent results.

* * *

DVORAK - Piano Concerto in G Minor. 
Justus Frantz (piano) with the New 
York Philharmonic Orchestra con­
ducted by Leonard Bernstein. CBS 
Stereo SBR235779.
As the sleeve notes state you will hear 

in this early effort by a great composer 
much varied and attractive material 
though not always treated with the for­
mal resources of his later works. Bern­
stein, as might have been expected, starts 
off with a nervously tense introduction 
before the piano enters. Dvorak himself 
was not much of a pianist though he per­
formed better on the violin, and the 
piano writing here is nowhere nearly up 
to the standard of treatment of the cello 
part in his great concerto for that 
instrument.

Conductor Leonard Bernstein.

Throughout the Piano Concerto some 
of the themes are just plain banal as is 
their working out which is only too easily 
predictable, but here and there you 
come across a real Dvorjakian melody 
that quickly jolts the listener's interest 
back. The piano tone is often a little 
shallow though the soloist's technique is 
satisfactorily fluent.

I can't imagine the concerto ever 
becoming popular, even with a visual 
accompaniment of Bernstein's balletic 
improvisations on the rostrum. Philip 
Ramey, who wrote the accompanying 
sleeve notes, seems to have included as 
many pejorative — but amusing — criti­
cisms of the music as he could. I'm afraid 
I cannot welcome this new issue with any 
great enthusiasm.

TELEX.
PUSH BUTTON —INSTANT CASSETTE 

COPIERS
Desk top units to suit every need

ECONOMY COPIER
• High speed, copies a C60 in 2 minutes
• Two button operation, automatic 

rewind.

High speed, copies a C60 in 2 minutes 
Two button operation
Track selectable erase, automatic 
rewind.

STEREO COPIER IV
• High speed, copies a C60 in less than 

3 minutes.
• High fidelity stereo copies. Track 

selectable recording and erase for 
four channel operation.

• Two button operation — automatic 
rewind.

SLAVE COPIER
• When plugged into the Copier I or 

Copier IV, provides an additional two 
copies simultaneously.

• Two slave copiers can be connected.

FOR FURTHER INFORMATION:
AUDIO TELEX COMMUNICATIONS PTY. LTD.
SYDNEY 
54-56 Alfred Street, 
Milsons Point 2061 
Telephone: 929-9848
ADELAIDE
Werner Industries, 
28 Gray Street, 
Kilkenny 5009 
Telephone: 268-2801
BRISBANE
Bruce Window Elect. 
10 Buchanan Street, 
West End 4101 
Telephone: 44-6844

MELBOURNE 
828 Glenferrie Road, 
Hawthorne 3122 
Telephone: 819-2363
PERTH 
Audio Equipment Ltd. 
36 Gairloch Street, 
Applecross 6153 
Telephone: 64-4736
HOBART
Video & Sound Services, 
141 Murray Street, 
Hobart 7000 
Telephone: 34-1180
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Dokorder.
A superb range that has sound quality taped.
Increasingly advanced recording techniques mean 
that near perfect sound is available to the music 
lover. To fully appreciate this sound, you need 
equally sophisticated reproduction equipment.
And that’s what Dokorder is all about!
A range of highly sophisticated tape recorders and 
decks ... seven models to select from. One for 
every need and budget. For instance, the new 1140 
... Dokorder’s finest professional 
tape deck. Studio quality and a host 
of features. And the 8140 4-channel Dokorder.

tape deck with multi-sync, for fun, flexibility and 
fine sound. Then, there's the new MK550 stereo 
cassette deck featuring servo controlled drive 
system, built-in Dolby, Cue and Review system, 
Peak Level Indicators, Normal/Chrome equaliza 
tion and a switched FM multiplex filter-features 
you should insist on in any first-class deck.
With Dokorder, there certainly is a unit to suit 

every need! And every 
Dokorder gives you superb 
sound quality.

phqtimpgrt
MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY

For descriptive literature and specifications, send a 30 cent stamp 
to Qualitron Industries Division of Photimport (Australia) Pty. Ltd.

Head Office: 69 Nicholson Street, East Brunswick. Vic. 3057
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Reviews of other recordings

Devotional and organ

THE ARCHERS. Things We Deeply Feel. 
Stereo, Light, LS-5679-LP. (From 
Sacred Productions Australia, 181 
Clarence St, Sydney and other capi­
tals).
The jacket notes introduce the Archers 

as a group of seven young people, pre­
sumably with the backing here of a 
dozen extra musicians playing key­
boards, Moog, guitar, steel guitar, drums, 
percussion, electric fiddle, and so on. 
With their own special arrangements, 
and with the support of Ralph Car­
michael, it's all very professional, as 
further evidenced by the fact that the 
group have toured the USA, Canada, and 
Europe and are under professional man­
agement sited on Sunset Boulevarde. 
And that's the talent they bring to bear 
on eleven modern rock style Gospel 
songs:

Music — Giver Of Life — Sit Yourself 
Down — Lord, You've Been Good To Me 
— It Wouldn't Be Enough — I'm With 
Jesus — Brand New Day — You Are My 
Inspiration - If You Can't Believe In Love 
- It's Love To Me - Praise Him.

Recorded in Hollywood, I doubt that 
there's a note out of place in the whole 
performance, which plays for about 37 
minutes. It's a performance by youth for 
youth, and for others who like soft rock 
and mod. style Gospel vocals. In short, 
another one for after-church youth 
groups—and groupers. (W.N.W.)

MY SAVIOUR FIRST OF ALL. Rudy Att­
wood. Stereo, Word WST-8603-LP. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney and other capi­
tals).
Rudy Attwood, well known some 

years ago as the pianist for "The Old 
Fashioned Revival Hour" is just as likely 
to refer to himself, these days, as "the last 
of the squares". And certainly, the man 
who was once regarded as an exponent 
of tasteful Gospel music ornamentation, 
sounds more than usually restrained on 
this album.

But, if you like the old hymn tunes for 
their own sake you might easily find his 
unhurried playing very restful: When 

Reviews in this section are by Neville Wilhams (W.N.W), J. Rowe (J R.), Leo Simpson (L.D.S ). 
Norman Marks (N.J.M.) and David Edwards (D.W.E.).

Morning Gilds The Skies — O Jesus I 
Have Promised — He Lifted Me — What 
A Friend We Have In Jesus - Only Jesus 
- The Glory Of His Presence - My 
Saviour First Of All - Ivory Palaces - 
Why Should He Love Me So — Sitting At 
The Feet Of Jesus - Does Jesus Care?

Rudy Attwood may indeed be rated as 
a "square" but his phrasing is impeccable 
and those who have enjoyed "The Old 
Fashioned Gospel Hour" through the 
years could find his latest album enjoy­
able and restful. (W.N.W.)

DIE NEUE ARCO ORGEL IM MOZAR­
TEUM ZU SALZBURG. Various 
organists. Stereo/mono compatible, 
Pelca PSR-40 539. (From Crest Record 
Co, 122 Chapel St, St Kilda, Vic 3182). 
If I could read the jacket notes for this 

imported German recording, I would run 
less risk of saying the wrong thing. 
However, I gather that it is one of the 
Pelca label's "Organ Profile" series and 
is devoted to the new organ in the Great 
Hall of Mozarteum in Salzburg. Con­
structed by Professor Wolfgang von 
Karajan and by Prof. Oscar Peter in its 
latter stages, the organ is a magnificent

Instrumental, Vocal and Humour
CARISSIMA. Barenboim conducts Elgar 

with the English Chamber Orchestra. 
CBS stereo SBR 235774.
Elgar's music is difficult for many peo­

ple to appreciate. Its often delicate intro­
spection is often ruined by conductors so 
that it becomes morbid. Daniel Baren­
boim succeeds better than most in 
preserving the true character of the 
music but still needs to be listened to 
carefully 1o be fully appreciated. This 
record contains both popular and less 
well-known Elgar compositions and is a 
good acquisition for those requiring an 
introduction to this composer. Record­
ing quality is good.

Compositions featured on this disc 
are: Salut D'Amour - Romance For Bas­
soon And Orchestra - Rosemary - 
Carissima — Sospiri, Op 70 — Chanson 

4-manual instrument which, while satis­
fying traditional requirements, has never­
theless been designed to offer the 
greatest possible versatility—as required 
by the academic staff and by advanced 
students of the Mozarteum.

In keeping with the "organ profile" 
theme, the jacket notes deal mainly with 
the instrument, ending with its speci­
fications—and what a range they reveal, 
from multiple 32ft stops on the pedals, 
to 1ft on the positive manual, plus a 
variety of mixtures and fractionals, seven 
coupling modes, tremulants on every 
manual, and whatever else there might 
be which I failed to work-out from the 
notes!

And the obvious purpose of this album 
is to reveal the versatility of the organ, 
its sharpness when required, its attack 
and clarity and its massive power-all 
well captured by the recording.

But, let me sound a warning: if you're 
expecting traditional organ recital music, 
you're doomed to disappointment.

Item 1, "Transition" (George Pirck- 
mayer) played by Herbert Tachezi, has 
a modern, almost atonal quality.

Item 2, "Ornamente, Partita fur Orgel" 
played by Ernst Leitner is somewhat 
more conventional and displays the 
organ to advantage, but . . .

Item 3 "Signum fur Orgel" (Gerhard 
Wimberger) played by Stefan Klinda, is 
really "way out" and could be trans­
ported bodily to the sound track of a 
science fiction horror film.

Item 4 "Hosanna Filio David" (Cesar 
Bresgen), also played by Klinda confirms 
the more traditional scope established by 
Item 2.

It's an album that should intrigue the 
classical organ buff but it's scarcely one 
that will endear him/her to other mem­
bers of the household—or neighbours if 
played at the volume level it invites! 
(W.N.W.)

De Matin, Op 15~No 1 - Chanson De 
Nuit, Op 15 No 2 - Elegy for Strings, Op 
58 - Serenade In E Minor For Strings, Op 
20. (L.D.S.)

ROBERT STOLZ CONDUCTS JOHANN 
STRAUSS. Wiener Symphoniker. 
Somerset (Astor) stereo MWC 1007. 
At its worst, the music of Johann

Strauss can be awfully hackneyed. At its 
best, it can be charming. This collection 
falls into the latter category, fortunately. 
Little more need be said about apart 
from the comment that the recording 
quality is good.

Tracks featured are: Die Fledermaus 
Overture — Annen Polka — 1001 Nights 
Intermezzo — Radetzky March — Kaiser 
Waltz — Unter Donner Und Blitz — 
Gypsy Baron Overture - Tritsch Tratsch 
Polka. (L.D.S.)
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LIGHTER SIDE: Popular cassettes

trostatic loudspeaker
produced commercially
and is still the standard by which all others
are judged. Using closely coupled moving 
elements some two hundred times lighter 
than the diaphragms of moving coil loud­
speakers and being entirely free of cabinet 
resonances and colouration, this loud­
speaker overcomes the usual major prob­
lems of loudspeaker design and provides 
remarkably natural reproduction of sound. 
This explains why the QUAD electrostatic 
loudspeaker is used by broadcasting and 
recording organisations all over the world, 
in applications where quality is of prime 
importance, and as a standard of refer­
ence by the majority of loudspeaker 
manufacturers.

QUAD for the closest approach to 
the original sound.

QUAD
For details of your nearest dealer 
write to British Merchandising Pty 
Ltd, 49-51 York St, Sydney 2000. Or 
telephone 29-1571.

VIENNA, CITY OF MY DREAMS. Richard 
Tucker, the Columbia Symphony 
Orchestra conducted by Franz Allers. 
Stereo cassette, Harmony (CBS) 
HMC-545.
Pictured in formal attire, complete with 

top hat, and backed here by the Colum­
bia Symphony Orchestra, Richard Tucker 
is very much the traditional dramatic 
tenor. But don't let that put you off, if it's 
likely to: his program is eminently listen­
able and a welcome change for ears that 
may have had more than a fair dose of 
TV style vocalists:

Vienna, My City Of Dreams - I Have 
Been In Love Before — Medley from 
"Boccaccio" - Roses From Tyrol — 
Lovesong Of May — Frasquita's Serenade 
— Yours Is My Heart Alone — Medley For 
"The Count Of Luxembourg" — In Our 
Secluded Rendez Vous — Love You 
Invaded My Senses - Wonderful World 
- Darling, Trust In Me - I Long For 
Vienna.

The more I listened to Richard Tucker, 
the more I felt that he would be a change 
also from the usual fare one tends to 
envisage for the car stereo player! 
Quality is generally good and this is one 
I must recommend. (W.N.W.)

* ★ *
THE GLITTERING LIBERACE. Harmony 

stereo cassette (CBS) HC-1135.
The Liberace who smiles back at you 

from this particular cassette pack looks 
to be a much younger man than the one 
I watched on television recently! I fancy 
that the program is also "vintage" 
Liberace, typical highly ornamented 
piano plus orchestra, done without 
audience, and punctuated by a couple of

BM3

SPRINGTIME IN MOSCOW. The Violins 
of the Bolshoi Theatre conducted by 
Yule Reyentovitch. HMV Melodiya 
Concert Classics, stereo SOXLP- 
30188.
This album of "favourite music" was 

recorded in the USSR at various times 
between 1963 and 1968. The choice of 
familiar, tuneful snippets, the prepon­
derance of strings and the completely 
unhurried playing would suggest that 
there is an audience in the USSR also 
which likes to be soothed during the late 
evening:

Moto Perpetuo, Op 11 (Paganini) - 
Humoresque Op 101 No 7 (Dvorak) - 
Largo (Handel) — Melodie from 
"Orpheus and Eurydixe" (Gluck) - 
Poem Op 41 No 14 (Fibich) - Variations 
On A Theme Of Corelli (Kriesler) — 
Meditation From "Thais" (Massenet) - 
Melody In F (Rubenstein) — Vocalise Op 
34 No 14 (Rachmaninov) — Valse Triste 
From "Kuolema" (Sibelius) — Romance 
From "The Gadfly" (Shostakovitch) — 
Perpetuum Mobile (Novacek).

Because of their age and lack of 

vocals in his better-than-average 
bathroom baritone:

Cornish Rhapsody - Traumerei — 
Lieberstraum - Gershwin Medley - 
Sonata No 9 - Concerto In B-Flat Minor 
- Rhapsody In Blue - Sincerely Yours - 
El Cumbanchero - Minuet In G - Tea 
For Twp — Polonaise In A-Flat — Beer 
Barrel Polka.

In terms of quality, I was conscious of 
vague wow effects here and there but, 
overall, the sound is adequate for casual, 
or background listening, or for use in the 
family car. (W.N.W.)

★ ★ ★
HOLIDAY WITH JAMES, the Sid Sidney 

Orchestra. Contata cassette, Dolby 
stereo A-113. (From Goldring Sales & 
Service in all capitals.)
Make of it what you like - James Last 

or James "Harry" — but what you actually 
get is a string of medleys played by the 
Sid Sidney Orchestra, plus chorus, plus 
an audience that claps and talks and car­
ries on in a "we're really enjoying it" 
manner. I doubt that many people would 
consciously select this one to play in the 
home but it would probably come off 
much better in the family car on 
holiday!

There are far too many titles to permit 
them being listed here but a few that 
catch the eye include: Delilah - What 
Now My Love - Puppet On The String 
- Strangers In The Night - Love Is Blue 
- What A Wonderful World - Cielita 
Lindo — La Cucaracha.

Quality is average but adequate for a 
tape which mainly seeks to put you 
alongside a big band and an audience 
having fun. (W.N.W.)

ambience, in some cases, the recordings 
are not noteworthy for their quality but, 
heard as a gentle background, the sound 
is adequate and many could find it 
thoroughly relaxing and enjoyable. 
Generous background notes are pro­
vided by W. A. Chislett. (W.N.W.)

* * ★
LOS REALES DEL PARAGUAY. The South 

American Way. Astor stereo GCS 
1486.
Combine a Paraguayan harp, two gui­

tars plus assorted percussion and Ham­
mond organ plus the zesty voices of the 
"Kings of Paraguay" and you have the 
ingredients for some of the brightest 
Latin-American music ever produced. 
Recording quality is very good.

There are twelve tracks in all: Llevame 
Contigo (Take Me With You) - Numa 1 
- Y Viva Espana - Yo Vendo Onos Ojos 
Negros - Centavos Y Pesetas - Vaya 
Con Dios — Aquellos Ojos Verdes 
(Green Eyes) - Alla En El Rancho Grande 
La Bamba - Na Juana - La Paloma - 
Que Sera - Hasta La Vista. (L.D.S.)
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THE AMAZING BAVARIAN STOMPERS. Stereo, Astor Golden 
Hour GH 597.
If your musical fancy runs to oompah-pah German bands 

this hour long record of medley style tracks of mainly non 
Bavarian music may be worth an audition. The sound quality 
is reasonable, considering the amount of dynamic compres­
sion that must take place to cram 30 minutes on each side, 
there being over 40 titles under 16 headings.

Some of these are: Happy Wanderer — Wooden Heart — 
Der Treue Husar - Daisy Bell - My Bonny Lies Over The 
Ocean — Liechtensteiner Polka — Tavern In The Town — Little 
Brown Jug — Colonel Bogey — So Leben Wir — In Munchen 
Steht Ein Hofbrauhaus — Liberty Bell — Nach Tausen — Life 
On The Ocean Wave - Rule Britannia. A party sing-along 
starter would be a good description. (N.J.M.)

QUADRAPHONIC ALBUMS
TUBULAR BELLS. Mike Oldfield. QS matrix quadraphonic,

Virgin (Festival) L-35127.
Entering the rock music scene at the age of 14, Mike Oldfield 

first played in a family group, then formed "Barefeet" which 
lasted a mere two years, and landed him back into routine 
session work. At 17 he began to develop the idea of his first 
major composition—"Tubular Bells"—a full orchestral work 
which he was to do virtually alone, by means of overdubbing. 
His first effort, made with a 4-track recorder, aroused interest, 
but that was all. So he did it all again with better equipment 
and, just when it seemed like bombing out, "Tubular Bells" 
suddenly took off and raced to the top of the charts with sales 
of around five million.

Described somewhere as "symphonic rock", the mood of 
the first side is relatively subdued—a reflection, presumably, 
of Oldfield's natural reserve at the time, and his tendency to 
escape into a tranquil world with the very guitar that at other 
times would belt out solid rock.

But the tranquility gives place to abrupt changes of mood 
and theme. It's a characteristic that becomes more plainly 
evident on side 2, which ultimately explodes into a maelstrom 
of rock sound, switches back to organ, then to a frantic jig 
and, just when it would seem to be all over, into a weird 
background sound. I guess it's this smorgasbord of mood and 
theme that has captivated listeners around the world, added 
to the thought that it's largely the concept and creation of one 
man, with just a little help beyond the 17-odd instruments he 
plays himself, plus the odd vocal sound effect.

The quality is okay and, if you have a 4-channel outfit, you 
may as well get this quadraphonic version, the more effectively 
to get yourself submerged in the Oldfield sound. (W.N.W.)

I ONLY HAVE EYES FOR YOU. Tony Mottola, guitar. Matrix 
quadraphonic. Project 3 (Festival) LQ-35839.
While Roy Atkinson of Festival had most to say about their 

quadraphonic version of "Tubular Bells", it was this one by 
Tony Mottola that caught my admittedly square ears, perhaps 
by way of relaxation!

Produced by Enoch Light and with backing by such well 
known associate instrumentalists as Dick Hyman, Vinnie Bell, 
Phil Kraus, Jule Ruggiero and Ronnie Traxler, it is very musical, 
undemanding and very easy on the ear. The track titles include: 
I Only Have Eyes For You — One — Send In The Clowns — 
Don't Stand A Ghost Of A Chance With You - What Did I 
Do For Love - Jelly Belly - Our Day Will Come - Time In 
A Bottle — The Most Beautiful Girl — Solace — A Stranger In 
The Town — Love Won't Let Me Wait.

While the sound is pleasant, what will really catch the ear 
of any hifi fan is the complete freedom from stress or distortion 
and the way it all emerges out of absolute silence. The even 
dynamics would have helped but Enoch Light has a name for 
this kind of quality. And the quadraphonics? What if it does 
exaggerate the dimensions of the guitar here and there, it 
keeps Tony Mottola out front while the other musicians sit 
around the room doing their gentle thing. Recommended. 
(W.N.W.)

Mike Oldfield's 
masterpiece 

TUBULA/?
BELLS

now available on

4 CHANNEL STEREO
QS MATRIX SYSTEM

Virgin Q 35127

Selected Titles From Festivals Quadraphonic Catalogue
Project 3. Quadraphonic Test Record as Reviewed by Electronics Australia Q 35182
4 Channel Demonstration Album - The Brass Menagerie -
Enoch Light Orch. Q 34459 Enoch Light Q 34493
4 Channel Musical Sampler - V.A. Q 34460 Breakthrough -
Disco Disque - Enoch Light Orch. Q 35663 Louis Benson Orch. Q 33113
Warm Wild And Wonderful - Carole King - Music Q 34435
Tony Mottola Q 33045 Swing And Sway - Sammy Kaye Q 34744
Superstar Guitar - Tony Mottola Q 34494 4 Channel Goes Pop -
Big Band Hits Of The 20s ■ Greenwich Strings Q 34849
Enoch Light Orch. Q 34467 Hawaiian Gold -
Big Band Hits Of The 30s- Tennessee Guitars Q 35009
Enoch Light Q 34297 Future Sound Shock -
Big Hits Of The 70s - Enoch Light -Enoch Light Orch. 0 34944
2 Record Set Q 45665/6 Beatle Classics -
Movie Hits - Enoch Light Orch. Q 34611 Enoch Light Orch. Q 35251

ELECTRONICS Australia. October. 1976 103



LIGHTER SIDE—continued

GHE
PRECISION ■■ parabolic
Cartridge

• PRECISION POLISHED NATURAL 
DIAMOND STYLUS ENGINEERED 
IN WEST GERMANY

• GREATER CLARITY AND 
DEFINITION

• REDUCED SURFACE NOISE 6
• INCREASED STYLUS AND 

RECORD LIFE

After hundreds of hours of laboratory testing, G.H.E. 
in conjunction with the parabolic specialists, have 
selected this cartridge as that which most 
compliments the features of the precision parabolic 
stylus. In A/B testing with high quality cartridges 
costing over the one hundred dollar mark we believe 
that it parallels and exceeds their performance in 
subjective listening tests. Come in and compare for 
yourself with the G.H.E. multi-cartridge comparator.

G.H.E. Precision PARABOLIC 
SPECIFICATIONS

• Freq. Response — 15 HZto25,000KHZ
• OUTPUT - 7Mvt TRACKING 
ANGLE - 15° • CHANNEL BALANCE 
— within 1.5dB® Tracking Force — 1 to
2 grams. Price $53

SPECIAL RELEASE OFFER!!!!!!
Free post and packing Australia wide—
ENCLOSED IS CHEQUE FOR $............
NAME..................................... .....................
ADDRESS...................................................

I

966-968 HIGH ST, ARMADALE, 
MELBOURNE, VIC, 3143.
TEL 509 0374, 509 972E

Hifi

THE WORLD OF CHILDREN'S CLASSICS. Various artists, 
conductors, orchestras. Stereo, Decca SPA-366.
The titles and the little blond miss on the cover seek to clas­

sify the album but I really wonder how many such kiddies 
in the home enviroment would choose to listen to it, despite 
the "animal" titles; in school, maybe, but seldom at home. 
Even "Peter and the Wolf" is presented minus the narration. 
The full track list:

Carnival Of The Animals (Saint-Saens) - The Little White 
Donkey (Ibert) — Puss-In-Boots And The Little White Cat 
(Tchaikovsky) — Flight Of The Bumble Bee (Rimsky-Korsakov) 
— Sheep May Safely Craze (Bach) — Trout Quintet Theme & 
Variations (Schubert) — Peter And The Wolf (Prokofiev).

They're all very well known, of course, and all very well 
played, but I would suspect that they'd be enjoyed more by 
the adult kids in the home then the real ones! Compiled from 
Decca's extensive classical repetoire, the recordings date from 
as far back as 1958, but don't let that deter you. The quality, 
even now, is a reminder of just how far afead Decca was in 
those days. And George Malcom's version of Bumble Bee on 
harpsichord (1962) is a "bottler".

Call it what you like, it's a typical, easy listening collection 
of evergreen classical snippets. (W.N.W.)

★ ★ ★
HIGHLIGHTS FROM THE MERRY WIDOW BALLET. Franz 

Lehar. The Adelaide Symphony Orchestra and Adelaide 
Singers conducted by John Lanchbery. HMV stereo SAN 
7588.
This record is destined to become a collector's item. The 

world premiere of this balletic version of The Merry Widow 
was given by the Australian Ballet in Melbourne on the 13th 
November, 1975. This recording was produced in conjunction 
with the ABC in the ABC studios, Adelaide.

And while I cannot comment on the standard of the ballet 
in this Australian production I can state that the musical 
arrangements are very bright and fresh. In fact, I liked this ver­
sion more than the original operetta. Recording quality is 
superb and a credit to the ABC and EMI. (L.D.S.)★ ★ ★
THE VERY BEST OF BRASS. Studio 2 Stereo TWOX 104«. EMI 

Release.
I don't recommend this record if you have a headache or 

are feeling a bit fragile after the night before, as the band 
comes on strong on every track, with sixteen brass standards 
like: The Stars And Stripes Forever — The Dam Busters — Grand 
March From 'Aida' — Radetzky March — The Liberty Bell — 
Blaze Away — Men of Harlech. The tracks are taken from mas­
ters ranging from 1963 to 1975 and the band or bands remain 
anon.

The stereo image is quite noticeable on some tracks and 
overall quality is quite good, making it an excellent record to 
give to that brass band enthusiast you know. Or else buy it 
to get your own back on the neighbours! (N.J.M.)

* * *
RICOCHET. Tangerine Dream. Virgin Records L 35736. 

Festival release.
This is another offering from Tangerine Dream, the German 

electronic music specialists. This one was recorded live in 
England and France late in 1975. As is usual with their records, 
there are no definite tracks, the whole album is intended as 
a continuous piece of music, which flows smoothly from one 
segment to the next.

As one would expect, a large number of synthesisers of 
various sorts have been used to produce the usual synthesiser 
type sounds. But don't get me wrong, this record is not just 
a collection of sounds, it is a blended whole, and should be 
listened to as such.

This style of music obviously appeals to a limited audience. 
I have not as yet decided whether or not I belong in this class, 
so I have not been able to come to a definite conclusion about 
this record. Technically, however, the production is excellent, 
with good tonal balance, and little background noise. 
(D.W.E.)
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NO EARTHLY CONNECTION. Rick 
Wakeman and the English Rock 
Ensemble. A & M Records L 35885.
Festival Release.
This is another concept album from 

Rick Wakeman, following on from his 
earlier efforts, "Journey To The Centre Of 
The Earth" and "The Myths And Legends 
Of King Arthur And The Knights Of The 
Round Table". Musically, this piece 
seems to differ only slightly from his 
earlier works, and it gives the overall 
impression of staleness.

"I've always believed that if you

Reader's Digest: Popular organ
21 POPULAR ORGAN FAVOURITES. 

Various organists and instruments. 
Stereo, Reader's Digest, record 
RD4-130. Also on cassette RDCP4-131.
Price in both cases $2.99 post-free 
from Reader's Digest, Box 65, GPO, 
Sydney 2001.
While this collection will most 

obviously appeal to enthusiasts of the 
popular organ, it could also find a place 
as a typical organ disc in the average 
collection. Old-timer Reginald Dixon 
opens in fine style with his famous Black­
pool Ballroom pipe Wurlitzer, and 
provides four other tracks as well. The 
remaining tracks use electronics: Richard 
Wayne and Ken Griffen play Hammonds, 
Richard Wayne (again) and Harry 
Stoneham play Lowreys, while Bob Ben­
son features on a Baldwin.

Track titles include Happy Days & Sally 
— Summer Samba — Don't Get Around 
Much Anymore — Take The "A" Train — 
Hawaiian War Chant — If You Knew Susie 
— You Can't Be True, Dear — Tennessee 
Waltz — Patricia — Tip Toe Through The 
Tulips — Love Letters In The Sand — Tico, 
Tico — Cruising Down The River - In The 
Good Old Summer Time — Bali Ha'i — 
In A Little Spanish Town — Anniversary 
Song — Four Leaf Clover & Bye Bye 
Blackbird.

As you can see, you get quite a lengthy 
program, for your money, of good 
average popular organ music, and- the 
opportunity to compare styles and 
instruments — with the odds favouring 

provide something for the eyes as well 
as the ears, there's more chance of get­
ting people to pay attention to the 
music", Rick is quoted as saying. To me, 
however, it seems that this album is 
rather like the sound-track of a B-grade 
movie, purposeless if you haven't seen 
the movie.

In the case of this album, the accom­
panying lyrics and pictures do help to fill 
in a few of the gaps, but do not seem 
to give the music the lift it requires. Sum­
ming up, this album will undoubtedly 
appeal to devoted fans, but will be

Reginald Dixon and his big traditional 
Wurlitzer.

Having both disc and cassette avail­
able, I was able to play them simultan­
eously and make instant A-B compari­
son. They're both okay but, if you have 
a good magnetic cartridge, take the disc, 
which also provides jacket notes. 
(W.N.W.) 

YOU ARE ABOUT TO REPLACE YOUR 
STYLUS

SO STOP AND READ THIS
Our product is the famous Parabolic stylus and is so 

tiny that you can hardly see it!

—Yet its performance is BIG..........VERY BIG.

Here's what they're saying about it.................

"Heard detailed sound such as never before"—Melbourne Audio News 
"Vastly superior performance . . . significant and sometimes dramatic 
improvements in fidelity"— Electronics Today International

"The most detailed treble I have yet to hear from records"—Hi-Fi Review

To obtain such performance for yourself post your stylus assembly or cartridge 
at once with a cheque for $40.75 to Bay Road Electronics,
36 Luxmoore Street, Southland Centre, VICTORIA 3192. (03) 93 1201.

We will post back your unit promptly with a Parabolic styluslitted.

Melbourne clients ring 93 1201 for nearest agent.

Join our many hundreds of delighted clients!

unlikely to win any new ones. As usual 
with Festival releases, record quality is 
excellent. (D.W.E.)

* * *

NAT KING COLE. The King Cole Trio.
Trip TLP-5811. Distributed by Astor
Records.
Before Nat King Cole became really 

popular in the fifties as a singer he saw 
some hard times. He played piano and 
did the occasional vocal in the King Cole 
Trio which was formed in 1939. Do not 
expect high quality sound from this 
album as it is remastered from 78's made 
back in the 40's. It makes pleasant listen­
ing if you make allowance for the quality 
and provides an interesting insight into 
Nat King Cole. Buyers will also appre- 
date the well written album notes.

Track titles are as follows: Slow Foot 
Joe — 1-2-3-4 — Crazy 'bout Rhythm — 
Off The Beam — King Cole Blues — Jiving 
With The Notes - Early Morning Blues 
— Bed Time — Honey Hush — French 
Toast — Vine Street Jump — B Flat Blues 
— You Send Me — Love Is My Alibi — 
Pogo Stick Bounce. (L.D.S.)

■ Record Cleaner
■ WORKS AS YOU PLAY...
I This new DECCA Record Cleaner removes dust and grit ds your record spins on the 
I turntable. It consists of an arm carrying a brush made from a newly-developed 
! man-made fibre. Its “bristles" are incredibly fine, incredibly soft yet strong, and are 
I also electrically conductive to remove stotlc as well as dust. The result - improved 
| sound quality, reduced record wear.

| ”$13.95 at hi-fi stores and record bars.

Australian agent: British Merchandising Pty. Ltd.,
49-51 York Street, Sydney. Telephone 29 1571.

| -Recommended retail price. _ _ _ _ _
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Yaesu Musen Communications receiver

For those on the lookout for a modern, general purpose communica­
tions receiver, the Yaesu Musen FRG-7 is well worth closer inves­
tigation. It is compact, self-contained and employs the now well 
known Wadley Loop principle to provide stable and predictable 
coverage of the frequency range from 0.5MHz to virtually 30MHz.

and AM with automatic noise limiter in 
circuit.

Four panel switches provide optional 
attenuation for very strong signals, three 
settings for audio bandwidth, an on-off 
switch for the panel lighting and a 
general on-off switch which is effective 
for both external power and for internal 
batteries where these are being used as 
an alternative supply.

A phone jack is provided for private 
listening and insertion of the phones cuts 
out the loudspeaker automatically. The 
"Record" jack above it provides about 
50mV of signal for an external tape 
recorder irrespective of the setting of the 
volume control.

Internally, the circuitry involves 2 
integrated circuits, 9 FETs, 13 transistors, 
14 diodes and 2 zener diodes. Normal 
operation is from the AC power mains, 
but alternatives include an external nega­
tive earth 12V supply or 8 internally fitted 
UM1 type dry cells. Voltage regulation is 
effective in all modes. Overall size is

The Wadley Loop principle was 
described in detail some years ago by Ian 
Pogson, as a preamble to his description 
of the Electronics Australia "Deltahet" 
receiver. (Ref. Electronics Australia, June 
1963, January 1971.) The principle is also 
explained in the instruction book which 
accompanies the receiver, the most 
obvious differences being in the choice 
of intermediate frequencies.

Conforming to the Wadley Loop con­
figuration, the FRG-7 is essentially a 
triple-change superhet. Incoming signals 
between 0.5 and 30 MHz pass through 
an RF amplifier stage and then are fed to 
an up-converter which shifts them into, 
the first IF channel having a pass-band 
1MHz wide centred on 55Mhz.

These signals are heterodyned, in turn, 
by a frequency of 52.5MHz approx., 
synthesised from a mix of the first varia­
ble tuned oscillator (serving the up- 
converter) and the harmonics of a 1MHz 
crystal locked oscillator. This time, the 
signals are down-converted into a 
second IF channel, again 1MHz wide but 
centred on 2.5 MHz.

By making both conversions depend­
ant on the one tuneable oscillator, it is 
possible to arrange matters so that any 
drift in the front-end circuitry tends to 
cancel, ensuring that the second IF resul­
tant will be rock steady.

A tuneable oscillator in the range 2455 
to 3455kHz, which can be expected to 
be intrinsically stable, is used to down­
convert to 455kHz and to a conventional 
circuit configuration thereafter.

In terms of the panel controls, the most 
obvious result of this unusual circuit con­
figuration is that the tuning dial for the 
second variable oscillator 2455 to 3455 
can become the main "bandspreao" dial 
always covering exactly 1MHz and with 
an appropriate 1MHz bandspread scale 
calibrated to every 10kHz. In effect, this 
dial serves to display any 1MHz segment 
of the total frequency range (0.5 to 
30MHz) as selected by the front end.

As might be expected, a different

The Yaesu Musen FRG-7 is compact and self-contained. The preselect dial (top left) 
is used in conjunction with the bandswitch below it. Alongside it is the MHz selector 
which is used in conjuction with the "lock" indicator light. In the centre is the main 
bandspread dial with the S-meter just above it. The remaining switches and knobs 
are as mentioned in the text.
tuning procedure is used: To select a cer­
tain frequency-say 14.12 MHz-the band 
switch is set to position D covering 
11-29.9MHz.

The Megahertz knob is rotated next to 
bring the 14MHz figure under the hairline 
in the MHz window. When it is properly 
set, an adjacent red "Lock" indicator 
light goes out.

The Preselect knob is now adjusted to 
bring up the desired frequency indica­
tion in its window, after which the main 
tuning dial can be set to 120kHz to 
produce the final figure of 14.120MHz.

It sounds complicated but it only takes 
a few minutes to become accustomed to 
the procedure, after which a frequency 
can be dialled or read-off without hesita­
tion, and in the knowledge that it will be 
substantially accurate and will stay put!

Other controls include a volume con­
trol and a mode switch, the latter provid- 
ding for upper sideband and CW 
reception, lower sideband, ordinary AM, 

340mm (W), 153mm (H) and 285mm (D), 
and weight without batteries is 7kg.

For broadcast band listening (0.5 to 1.6 
MHz) an ordinary high impedance (long 
wire) aerial is assumed. For frequencies 
above 1.6 MHz, the makers have 
provided for an input of 50 ohms 
unbalanced, on the assumption that, for 
some applications at least, a resonant 
dipole will be used. Provision is also 
made for an earth connection and for 
muting when the receiver is paired with 
a transmitter.

Manufacturer's specifications put the 
sensitivity as better than 0.7uV for 
SSB/CW for a S/N of 10dB; better than 
2uV at S/N 10dB for AM. Selectivity is 
given as ± 3kHz at — 6dB and ± 7kHz 
at —50dB. Stability: Less than ± 500Hz 
at any 30 minutes after warm-up. Audio 
output: 2 watts into 4 ohms.

As supplied, the FRG-7 comes com­
plete with a 16-page instruction manual 
and a large fold-out circuit diagram. The 
manual contains a general description, 
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specifications, user instructions, a 
description of the circuit principles, 
alignment and maintenance details, vol­
tage chart and parts list. An additional 
loose sheet indicated means of setting 
the dial calibration to any available stan­
dard frequency signal.

As distinct from bench measurements, 
which we were prepared to take for 
granted, in this case, two members of our 
staff adopted the user approach and sim­
ply took the receiver home to see how 
it performed under typical conditions.

While we had the advantage of being 
familiar already with the Wadley Loop 
system, our impression is that it would 
take very little time for even the uninitia­
ted to become thoroughly at home with 
the tuning procedure. In fact, provided 
the user can think in terms of frequency— 
and what amateur and DX listener can't— 
the system is likely to be less confusing 
than the more usual bandset/band- 
spread/calibrate system where all the 
calibrations are interdependent.

As it was, we found that the receiver 
could be set to any frequency using 
10kHz calibration marks, or interpolating 
for intermediate figures. Calibrations 
generally were within the tolerance one 
normally puts down to parallax and there 
was certainly no urge to attempt to adjust 
them more precisely.

All controls worked smoothly, with 
tuning on SSB signals needing care but

DIGITAL CLOCK KIT FROM TANDY
Currently available from Tandy 
Electronics is a complete kit for an 
electronic digital clock, priced at 
$19.95. An attractive project, it 
can be assembled by a home 
handyman, who does not need to 
have any special electronic skills to 
complete the job.

Branded "ArcherKit", an associate 
company of Tandy and Radio Shack in 
America, the project comes as a boxed 
set complete with general construction 
hints and a fully illustrated step-by-step 
construction guide. Typically, construc­
tion would involve about three evenings' 
work, although it could be completed in 
shorter time if one really tried.

The clock takes its timing pulses from 
the mains. Links on the board accom­
modate to either 50Hz or 60Hz, the for­
mer being appropriate for Australia. The 
constructor also has the option of 
12-hour or 24-hour display, time being 
shown in hours, minutes and seconds.

The kit contains two printed circuit 
boards, the larger one carrying the 24-pin 
LSI clock chip (MM5314) already 
mounted. All other components are 
"discrete": 9 diodes, 20 transistors, 37 
resistors and 4 capacitors, plus sundry 
hardware. Mounting all these takes time 
and patience, but it is also a practical les­
son in assembly for those who are keen 

not posing any problem for the initiated 
operator.

The selectivity was somewhat down 
on that of our own "Deltahet" design and 
it was therefore not able to separate out 
congested signals quite as well. With 
only one ceramic filter at 455kHz, the 
designers have apparently settled for a 
passband which will give reasonable 
selectivity in a communications role, 
without being too sharp on normal 
double sideband AM.

On the other hand, they have exer­
cised a lot of care with that bugbear of 
multi-change superhets—spurious re­
sponses. While we did not search the 
whole spectrum diligently for them, they 
were certainly not evident in ordinary 
usage.

That phrase "the whole spectrum" is 
itself significant. The FRG-7 does give 
complete, fully calibrated, bandspread 
coverage of the whole spectrum. The 
purchaser does not face an agonising 
choice as to what parts of the spectrum 
he really wants to cover, or over what 
parts the bandspread is to be most effec­
tive. The FRG-7 would therefore seem to 
be an excellent choice for the listener 
who wants to listen to almost anything 
going, anywhere in the HF spectrum.

Further details of the Yaesu Musen 
FRG-7 can be obtained from Bail Elec­
tronic Services, 60 Shannon St, Box Hill 
Nth, 3129 Vic. (WNW & ILP) 

to gain experience along these lines.
Needless to say, the instruction book 

should be carefully studied before con­
struction begins.

The actual time is displayed on six 7- 
segment fluorescent readout tubes, as 
distinct from LEDs. They provide a blue­
green display which can be seen clearly, 
even in a brightly lit room. A switch at 
the rear allows the display to be dimmed 
or switched off, which is just as well, 
because it is bright enough to double as 
a night light in a darkened room!

Other controls on the back of the 
clock offer two speeds of fast forward 
cycling for rough time setting, and a hold 
switch allowing the clock to be restarted 
in synchronism with a time signal.

The ArcherKit electronic digital clock 
kit (Cat. no. 28-4040) is currently avail­
able from Tandy stores throughout Aus­
tralia. In the event of difficulty, Tandy can 
provide a back-up service, while spare 
parts should be available for at least 5 
years. (W.N.)
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NEW PRODUCTS=} FERGUSON ¡=
Manufacturers of: 
Electrical / electronic 
equipment, wound 
components and 
lighting control 
equipment.

BRANCHES
IN

ALL STATES

Ferguson Transformers 

Pty Ltd.
Head Office 

331 High Street, Chatswood 
NSW 2067

PO Box 301 Chatswood, 
NSW, Australia 2067 

Phone: 02-407-0261

Dynatel 500 telephone cable locator

The Dynatel 500 is a new concept in telephone cable location and iden­
tification. When combined with Dynatel's 710A Portable Cable Resis­
tance Fault Finder, fault location time is greatly reduced, even in 
congested joint service areas.

The Dynatel 500 features a silent test 
tone transmitter which avoids inter­
ference to adjacent working lines and 
minimises the "pulling effect" of 
adjacent pipes and cables. The same 
concept makes the 500 immune to 
power line interference, prevents aud­
ible noise on the line under test, and per­
mits tests even while the line is in use.

The transmitter output can be coupled 
to the line under test by means of a 
unique "Dynacoupler". This device 
makes it extremely simple to place trac­
ing tone on any cable without removing 
the shield bonding or ground.

The Dynatel 500 is designed to make 
operation and hookup simple, safe 
procedures. The lightweight receiver unit 
is made for one-handed operation and 
features fingertip adjustment controls 
plus an easy to read meter. There are no 
clumsy wands, cords or ground rods. An 
integral monitor speaker with volume 
control and earphone jack is provided.

Both null and peak readings can be 
made at the flick of a switch, depending 
on the nature of the locating job. In addi­
tion, the 500 offers a highly accurate ver­
tical depth measurement technique that 
is superior to the 45° triangulation 
method.

For further information contact Aegis 
Pty Ltd, PO Box 49, Thornbury, Vic 3071. 
Telephone 49 1017.

TTL FROM TECHNIPARTS
TTL DIGITAL.

Description Price Ea.

.60
7453N

1.00
7472N

1.15
7407N

74191N

74191N

74193N

1.30
7417N

1.80

4.24
7446N

3.04 2.60744 7N 74157N
1.50

7448N
2.00

7450N
.60

7402N
7403N

.60

.60

.60

7440N 
7441N 
7442N 
7445N

7427N
7430N
7432N
7437N
7438N

7408N
7409N

7404N
7405N
7406N

1.05
1.00
.45

1.00
1.00

.45

.45

.45

.45

.45

74154N 
74155N

7454N
7460N
7470N

7473N
7474N

3.29
1.70

1.60
2.90

.76

.76

7420N
7425N
7426N

741 ON 
7411N 
7413N 
7414N 
7416N

.45

.45

.55

.78
4.30

1.15
.45

1.80
1.20

.80

.45
1.00

74160N 
74192N
74162N 
74163N

7496N
74107N
74121N
74123N

1.70
2.78
2.78
2.78
2.78

1.15 
.45

9001
9368

74194N
74195N
74196N
74197N

1.80
2.00
1.10
.80

Type 
7451N

Type 
7400N 
7401N

Price Ea.
.45

Ph:

Description
Quad 2-lnput NAND Gates
Quad 2-lnput NAND Gates open/ 
collector

Quad 2-lnput NOR Gates
Quad 2-lnput NOR Gates open/ 
collector

Hex Inverter
Hex Inverter open collector
Hex Inverter open collector High 
Voltage

Hex Inverter open collector High
Voltage

Quad 2-lnput AND Gates
Quad 2-lnput AND Gates open 

collector
Triple 3-lnput NAND Gates
Triple 3-lnput AND Gates
Dual 4-lnput NAND Schmitt Triggers
Hex Schmitt Triggers
Hex Buffer Open collector High

Voltage
Hex Buffer Open collector High

Voltage
Dual 4-lnput NAND Gates
Dual 4-lnput NOR Gates
Quad 2-lnput High Voltage NAND 

Gates
Triple 3-lnput NOR Gates
8-lnput NAND Gates
Quad 2-lnput OR Gates
Quad 2-lnput NAND Buffers.
Quad 2-lnput NAND Buffers open 
collector

Dual 4-lnput NAND Buffers
BCD to Nixie Driver/Decoder
BCD to Decimal Decoder
BCD to Decimal Decoder/Driver 
80MA Sink

BCD to Decimal Decoder/Driver
Comm Anode 40MA Sink 30V

BCD to Decimal Decoder/Driver
Comm Anode 40MA Sink 15V

BCD to Decimal Decoder/Driver
Comm Cathode 6MA Sink 5V

Dual 2-wide 2-lnput AND OR 
INVERT Gates

7475N
7476N
7483N
7485N
7486N
7490N
7491 AN
7492N
7493N
7495N

74141N 
74145N 
74147N 
74148N
74150N 
74151N 
74153N

Dual 2-wide 2-lnput AND-OR INVERT 
Gates

Expandable 4-wide AND-OR INVERT 
Gates

4 wide AND-OR-INVERT Gates 
Dual 4-lnput Expander
AND JK Pos Edge Trigger FF Present 

and clear
AND JK Master Slave FF Present and 

clear
Dual JK FF with clear
Dual D Pos Edge Trigger FF Present 

and clear
Quad Latch
Dual JK FF Present and clear
4 Bit Binary Adders with fast carry
4 Bit Magnatude Comparators 
Quad Exclusive-OR Gates 
Decade and binary Counter
8 Bit Serial Shift Register 
Decade and Binary Counter 
Decade and Binary Counter 
4 Bit Parallel Access Shift 

Register
5 Bit Shift Register
Dual JK Master Slave FF with clear 
One Shot Multivibrator 
Dual Retriggerable one shot 
multivibrator with clear

Use 7441N
Use 7445N
Use 7447N
Use 7448N
Data Selectors-Multiplexer 1 of 16 
Data Selectors-Multiplexer 1 of 8 
Dual 4 to 1 line Data Selector­
multiplexer

4 to 10 line Decoder multiplexer 
Dual 2 to 4 line Decoder
Multiplexer

Quad 2 to 1 line Data Selector 
multiplexer

Synchronous 4 bit counter
Synchronous 4 bit counter ;
Synchronous 4 bit counter
Synchronous 4 bit counter :

Type 
74164N 
74165N 
74166N 
74174N 
74175N 
74176N 
741 77N 
74180N 
74181N 
74184N 
74185AN 
74190N

Description
8 bit Serial In/Parallel Out Shift Register
8 bit Serial In/Parallel Out Shift Register
8 Bit Parallel In/Serial Out Shift Register 
Hex/Quad D FF with clear 
Hex/Quad D FF with clear 
Presettable decade and binary counter 
Presettable decade and binary counter 
9 Bit Parity generators/checkers 
Arithmetic Logic Unit/Function Generator

Price Ea.

.76 
1.20
.95 

1.80 
4.74

.95

.90 
1.40 
1.00 
1.00

BCD to Binary and Binary to BCD Convertors 
BCD to Binary and Binary to BCD Convertors 
Synchronous Up/Down Counters with Mode
Control

Synchronous Up/Down Counter with Mode 
Control

Synchronous Up/Down Counter with 
Dual Clock

Synchronous Up/Down Counter with
Dual Clock

4 Bit Bidirectional Universal Shift Register
4 bit parallel Access Shift Register
Presettable Decade and binary counter
Presettable Decade and binary counter
JK Master Slave FF
5 bit latch BCD to 7 Segment decoders

Post 50c per order
Semiconductor orders $10.00 and over Post Free.

TTL Data Book $5.00 Posted

ECHNI
ARTS

3.10
3.10
3.97
3.10
4.55
3.16
3.16
4.30

12.00
4.36
4.36

3.85

3.85

3.00

3.00
3.80
1.75
2.40
3.16
1.50
3.20

Woolworths Arcade, 
95 Latrobe Terrace, 
PADDINGTON. 4064 
P.O. Box 118, 

PADDINGTON. 4064 
Brisbane (07) 36 1474

Trading Hours (8.30am — 5.00pm
Mon. ■ Fri., 8.00am — 11.15am Sat.)
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Weston 551M marine radio telephone
The recent introduction of a VHF marine radio service (see EA, Septem­
ber 1976) has created a demand for commercial equipment to suit 
this service. Recently submitted to us for review was the Weston model 
551 M marine radio telephone.

The model 551M is an all-Australian 
product designed to meet the exacting 
specifications laid down by the authori­
ties for mobile radio telephones in 
general, and those for the marine service 
in particular. In fact, the 551M is a 
modification of the well established and 
proven model 551 land mobile unit. This 
unit earned the coveted Good Design 
label of the Industrial Design Council of 
Australia.

The 551M is an all solid state unit with 
an impressive list of specifications. It is 
designed for use in the 156 to 174MHz 
band and can be fitted with up to 10 
channels, within a bandwidth of 500kHz. 
It operates from a conventional 12V elec­
trical system as normally available in 
most vessels, being actually designed 
around a voltage of 13.8, ±10%. On 
standby, with no signal, the receiver 
draws 0.1 A.

Other receiver specifications are: 
Usable sensitivity, better than 0.4uV for 
12dB SINAD. Quieting sensitivity, better 
than 0.5uV for 20dB. Squelch sensitivity, 
better than 0.35uV. Adjacent channel 
selectivity, —85dB.

The Model 551M is all solid state and fea­
tures rugged, modular construction.

The audio power output is 3W with a 
distortion of less than 5%. The frequency 
response follows a 6dB per octave de­
emphasis characteristic ( + 1,—3dB), 
which is complementary to the transmit­
ter characteristic, within the range 300 to 
3000Hz.

The transmitter has two power output 
levels: 25W and 1W. Current drain on 
transmit is 4A for the 25W position and 
1.5A on the 1W position. Deviation is ± 
5kHz (max.) and spurious emission is less 
than 2.5uW.

The complete unit measures 76mm 
(H) X 268mm (W) X 297mm (D) and 
weighs 4.1kg. It may be mounted in any 
position and comes complete with sub­
stantial mounting cradle and brackets, 
microphone, whip antenna with coax 
cable and connector, and battery cable 
with connector.

The unit is very solidly made and 
employs a modular form of construction, 
which simplifies modifications to suit 
individual customers' requirements and 
also simplifies service.

Optional extras include a remote 
handset, or a remote control unit, for use 
where it is desired to mount the main unit 
in an out-of-the-way location. Selective 
calling can also be fitted, eliminating the 
nuisance of irrelevant traffic on shared 
frequencies.

A sample unit was set up in our own 
laboratory and, even when connected to 
an aerial inside the building, on a shelf 
immediately above it, provided clear sig­
nals from both land based and mobile 
marine transmitters.

Overall, our impression is one of a well 
designed, ruggedly constructed unit 
which should stand up to years of hard 
work in a marine environment.

Price, including two mandatory chan­
nels, and sales tax, is approximately 
$680.00. Additional channels cost $35.00 
each.

Further details from Weston Elec­
tronics Company, 215 North Rocks Rd, 
North Rocks, NSW, 2151. (P.G.W.)

BUILD THIS 
RECHARGEABLE 

CALCULATOB 
for lust $18.95*

including separate,

FUN TO BUILD & SUPERB QUALITY
Build this Heathkit battery-operated portable cal­
culator. Comes with separate battery charger plus 
tailored executive desk set with built-in charger, 
note pad and Schaeffer pen. Complete assembly 
instructions included.

Check the functions. Nickel-cadmium batteries 
give five to eight hours' use between charges. 
Unit can be left connected to desk set charge for 
indefinite operation. 8 digit capacity. 4 arithmetic 
functions. Full floating decimal. Constant key. 
Negative answer indicator. Battery saver circuitry. 
Low battery indicator.
And best of all — the calculator you build your­
self is the calculator you service yourself!

*ORDER BY COUPON OR COME 
TO OUR SHOWROOM NOW!

220 Park St., South Melb. Phone 699 4999

400 other kits: Call' & collect your free 
96 page catalogue.

7 pleaseTend^E:”"
I Heathkit electronic calculator kit IC-2009. 

Cheque/money order for $ enclosed.
I NAME ..........................................................
1 ADDRESS ........................
I P/C0DE ...........

^KEaTHKIT s™
I P.O. BOX 35, South Melbourne, Vic. 3205 £ yg
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minted circuit/
• Accurately machine printed/etched.

Phenolic & fibreglass-gold /tin plated 
Special manufacturers’ packs of 10 
EA. R & H. ET, Philips. Mullard available 
Specials to your drawing.
POSTAGE: small 60c. large $ 1 00

76PC9 4.40 76EX10 2.80 ET602 6.50
ET446 2 50 ET533A/C 3.50 ET533A/C 3.50
ET446 2.50 ET553C 2.00 ET533A 2.50ET711 7.50 ET543B 2.50 ET543A 2.50ET 44 5 2.50 ET241 2.80 ET780B 2.50ET780A 3.00 ET541 2.50 ET 444 2.5078SA7 2.50 76M17 2.50 76LM5 2.5076SS6 3.00 76SW4 2.00 76R4 2.5076M5 2.50 76VG5 5.00 76E04 3.00
78VG5 5.00 76M5 2.50 76R4 2.50
ET708 2.50 ET740A 4.50 ET740B 3.50
ET514 2.50 ET707A 2.50 ET707B 2.50
ET706 2.50 ET 130 2.50 76RT3 3.00
78T2 2.50 76A03 2.50 76G3 2.50
76E02 5 50 75SWILA/Bpr4.00 DRSRC1 4.00
75PC12 2.50 EA78F1 2.80 ET534 2.50ET514 250 ET129 2.50 ET28 2.50ET439 3.00 ET420G 2.50 ET123B 2 50
ET123A 2.50 H119 2.60 75F2 2.5075L11 2.50 ET438 2.50 75V12 2.50
75F12 2 80 ET1124 2.50 ET122 3.00
75CL9 2.50 75PC12 2.50 ET121 2.50
ET 120 2 50 FT118 2 50 ET117A-B 2.80
ET704 2.50 ET500 2.50 75T19 2.50
75R7 3.00 75CD7 2 50 75FM5 2.50
75TU10 3.50 75FE5 2.50 75TU8 5.00
75TU9 3.50 ET533A-B 2 50 ET 440 4.50
ET400 2.50 75W3 2.50 ET532 2.50ET529B 3.30 ET529A 4.50 ET702 2.50
ET801R 2.8Ò ET801P 2.50 E8SRT 3.00
75EM6 2 50 75SD4 2.50 75A01 2.50
ET414E 2.50 ET414D2 3.20 ET430 2.50ET314 2.50 ET116 2.50 ESS 3 00E8K1 3 00 ET52B 2 50 ET312 3.00
7501 2 50 74MX120 3.50 74MX12C 2.6074MX12B 3.20 74MX12A 2.80 ET701 2 50ET527 2.50 ET428 2.80 ET313 2 50
ET530 2.50 ET427 2 50 ET426 2.5074MX8 2.50 74EM9 2.50 74TU8 250ET429 2.50 E8X 5.00 E810T 500
E8P 5.00 E8M 5.00 E8D 5.00
E8A 5.00 EST 5.00 E8F 600
ESC 8.00 74C9 4.20 7408 400
ET424 2.50 ET311 250 ET526 2 50ET114 250 74SA5 4.00 ET601M 2.50
ET801L 2.50 ET422 3.30 74S3 250
ET601J 3.00 ET423 2.50 ET420E 3.30
ET521B 2.50 ET601H 2 50 ET601G 2 80
74A1 2.50 74HPL 2 50 7312T 2 80
ET6010 2.50 R601C 2.80 ET420C 2.50ET420D 2.50 ET420B 2 80 ET420A 2 50ET524 2.80 ET601B 3.30 ET801N 3.90ET601F 2 80 ET601E 3.90 ET601A 3 3073TU11 2.80 73P11 2.80 ET520AB 440
73C12 4.90 73BA9 280 ET113 3.10ET419 2.50 ET218 3.50 ET417 2 50ET309 2.80 ET414D 2.50 73TU7 2 8073S6 2.50 ET521 3 90 ET213 2.50ET416 3 30 7301 2 50 ET518 2.50
733C 2.80 73T1 2 80 ET414C 2.80
ET414B 2.80 ET414A 280 72M12 2 80
72SA9M 2 80 ET413 280 ET034A 3 10
72S11 2.80 72G7 2.80 72110 2 50
7211T 330 ET037 40 6.00 72SA10 3.10
72C8 280 ET029 2.50 72S10 2.8072R9 280 72SA9 2.80 ET033 3 3072MX6 3.10 72T3 3.30 ET026 2.80721F6 2.50 71 AS 2.50 72P3 2.80
72R2 2 80 72T2O 2.50 ET023 2.80
ET021 2 80 72T2A-B-C 440 73V1B 3 3073V1A 6 60 72SA1 3.30 71C12 4.40
ET019 2 8Q ET018 2 80

ALL SILICON 30/60W
ET017
PA

280

PORTABLE AMPLIFIER 
6’Z»"Wx 3%''H x 8’/i"0 
42-1 6V. two inputs. 5 & 
lOOmV 1 5 ohm output . No 

► 7630 Also 125. 250 500ohm 
• output No 763A All $ 70 each 

For 240V operation $33 extra 
Freight collect

COILS and IF's £7 ~ X. p«« to. 
RF CHOKES Plus post 80c.

381 AIR 2 5mh 50ma—Pye 70c.
381 IRON 10uh to 1 .OOOuh 25ma 70c.

FILTERS 2 7’Line filter 2 imp $14.
29 Line filter 10/20 amp $37.50.

°lus Post $1.50. 30 Pulse filter 2 amp $12.

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

na radio pty lid 
651 FOREST RD BEXLEY k NSW 2207 587 3491

BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD CLAYTON. VICTORIA 546 5076

ATTENTION!!
All constructors of the July-August project on the 
low frequency receiver entitled "Derived 
Frequency Reference from North-West Cape"

Crystals Are Available Ex-Stock
With more than 36 years experience BRIGHT STAR can supply 

your Crystal needs.

NOW AVAILABLE
★ Precision Regulated Power 

Supplies 1 and 5 AMP

★ 4 to 8 Digit Event Counter

A Crystal Oscillator Modules up 
to 140 MHz.

Send SAE For Catalogue —
COMMUNICATION SYSTEMS 
PERTH. PHONE 76-2566
FRED HOE & SONS PTY. LTD. 
BRISBANE. PHONE 47-4311

ROGERS ELECTRONICS 
ADELAIDE. PHONE 42 6666
DILMOND INSTRUMENTS 
HOBART. PHONE 47-9077

TECHNICIANS!
Special Prices on Test Equipment

assi»»

YF-20K
High-Sensitivity 
Multitester
20,000 Ohms Per Volt DC, 
10,000 Ohms Per Volt AC
V.DC: 0—5—25—125—500 & 
2.5k Volts.
VAC: 0-10—50-250—1000 
Volts.
DC Current: 0-50uA— 250mA 
Resistance: 0—R x 10—R x 1 K 
Ohms.

YF-330 , 
High-Sensil 
Multitester
V.DC: 0.3V 3V 12V 30V 120V 
300V 60V 1.2kV 6kV (20kV).
V.AC: 6V 30V 1 20V 300V
1.2kV (8k /V)
DC Current: 0.6mA 3mA 30mA 
300mA 1 2A (300mV) Ohms: 
Range — x 1 x 100 x 1 k x 10k 
Midscale—25 2.5k 25k 250k 
Maximum — 5k 500k 5M 50M

FOR INFORMATION AND PRICES TELEPHONE

AUSTRALIAN TIME EQUIPMENT PTY LTD 
192 Princes Highway, Arncliffe, N S W 2205 

Phone: 59 0291
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NEW PRODUCTS

Switch support bracket

The C & K range of subminiature 
switches are now available with vertical 
support brackets for PC mounting 
applications. The brackets are designed 
to absorb actuation stress, thereby 
reducing stress at the switch terminals, 
and can be supplied to user specifica­
tions as required.

Further information from C & K Elec­
tronics, Office 2, 6 McFarlane St, Merry­
lands, NSW 2160. Telephone 682 3144.

Compact, low-cost 
digital multimeters

Two compact, low cost digital mul­
timeters have recently been released by 
the John Fluke Manufacturing Company, 
Seattle, USA, and are available in Aus­
tralia from Elmeasco Instruments Pty Ltd. 
They are the 31/z-digit 8030A and the 
41/z-digit 8040A.

Both instruments feature excellent 
overload protection and measure DC 
voltages, AC voltage (true RMS), DC cur­
rent, AC current (true RMS) and resis­
tance. The 8030A also features a diode 
test facility, while the 8040A provides for 
both auto and manual ranging.

Information on FREEZER SPRAY and other 
ELECTROLUBE products is available 
from Australian agents:

RICHARD FOOT (AUSTRALIA) PTY. LTD.
63 HUME STREET, CROWS NEST, N.S.W. 2065. telephone: 43-0326.

REGD.

For isolating faults in transistors, diodes and 
other semi conductors, finding dry joints and bad 
contacts. Protecting heat sensitive components 
whilst soldering, checking thermostats and ther­
mal cut-outs.
Electrolube is non-toxic and will not affect any 
paints, plastics, or rubbers.
Available from leading electrical wholesalers.

R.F.2266C

Power supply requirements may be 
met either by disposable alkaline bat­
teries, rechargable NiCd batteries, or 
from a mains supply. A full range of 
accessories is available, including carry­
ing case, high voltage probe, 2 RF probes, 
and a 600A current probe.

Elemeasco Instruments also wish to 
advise that they have been appointed 
Australian sales representatives for the 
range of function generators manufac­
tured by Exact Electronics, Oregon, USA. 
A catalogue is available.

Also available from Elmeasco is a 
17-page brochure put out by Teledyne 
Philbrick entitled "How to Choose an 
Operational Amplifier". The brochure 
dicusses monolithic, hybrid and discrete 
module construction and offers practical 
advice on the selection of op-amps.

Further information from Elmeasco Pty 
Ltd, PO Box 30, Concord, NSW 2137.

Changes at Optro
During the past few months, Optro Pty 

Ltd has undergone a restructuring 
process with the aim to provide more 
efficient customer service. Although, 
production will now be somewhat 
limited, the company intends to continue 
with its standard local products on a sub­
contract basis. These include equalisers, 
limiters, logo generators, and audio 
processors.

Optro has also secured many excellent 
agencies in the audio and video fields, 
including Advent large screen television, 
Allen and Heath consoles, Cadac profes­
sional consoles, Ampex audio tape, JPL 
speaker systems, IGM Automation, 
Taber audio equipment, and STL test 
tapes.

Further information from Optro Pty 
Ltd, 17 Arawata St, Carnegie, Vic 3163.

Pty.

Why improvise? 
There is a Bulgin 
battery holder 
for all regular 
size batteries ...

List Nos.: B.3, B.2, B.1.
Three, Two and One 1035 Cell 
respectively.

List No. B.11
Range of three models 
accepting one, two or three 
1015 size cells. Panel mounting 
with rear support bracket.

List No. B.1
Further three panel mounting 
models accepting one. two or 
three 1050 size cells.

BULGIN Products include:
• Fuse Holders
• Switches — Toggle, Micro, 

Key operated & Semi-Rotary
• Bezel Lampholders
• Plugs and Sockets

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
QLD.: L. E. BOUGHEN & CO., 
Cnr. 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, 21707 Brisbane, 
41500. Perth, 93244
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AM-FM STEREO TUNER KIT $89
FEATURES
• PRE-ALIGNED FM MODULES (3)
• MONO/STEREO
• LOCALLY PRODUCED-NOT 

IMPORTED
• 4 PRE-SET STATIONS ON FM
• FULL RANGE MANUAL TUNING 

AM-FM
• 75or300i2 INPUT

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

SPECIFICATIONS
TUNING 88-108MHz 

BANDWIDTH 300 KHz 
I F. 10.7 MHz
I .F. REJECTION 65dB
IMAGE SUPRESSION 40dB
A.M. REJECTION 40dB
CHANNELSEPARATION 38dB(min.) 

DIMENSIONS 1 3.75" x 10.5" x 4.25

EDUCAL
KIT SPECIALISTS

STEREO-AMP KIT
30 WATTS/CHANNEL RMS 

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

FULL BASS &TREBLECONTROLS 
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

and now... 
quality in australia

We are very proud to present a wide 
range of extremely high quality 
microphone stands which are 
manufactured in Australia and are 
retailing at very competitive prices. 
Our range of microphone stands has 
been carefully designed and field 
tested and reflects the continual 
benefit we gain from the practical 
comment of field operators, 
engineers and experienced users.
The stands incorporate a number of 
functional features which make them 
extremely smooth, silent and sleek 
... a well balanced combination that 
makes them more than comparable 
to anything available from overseas. 
A complete range of spare parts and 
accessories is always readily 
available.
Contact us for brochure and price 
list.

C. S. SERVICES PTY. LTD. 
135 WENTWORTH RD., ENFIELD 
N.S.W. 2136. PHONE: (02) 747 6363
CONSTANTLY STRIVING TO MEET 
THE DEMAND FOR QUALITY SOUND 
REINFORCEMENT EQUIPMENT
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Letters to 
the editor

Logic expressions
With reference to your Logic Design 

articles in the May and June editions, may 
I point out some rather significant errors 
before the would-be logic-designers 
amongst your readers commit suicide. I 
must apologise to these readers for not 
commenting last month, but assumed 
that you would be inundated with letters 
on the subject.

In the May issue, Page 94:
Z = ... + A.B.CD. + nC.D. 

should read
Z = ... + A.B.C.D. + A.B.C.D.

and in the June issue, Page 89, Fig. 5 
(b): ____ ____

A.B.C. should read A.B.C.
A.B.C. should read A.B.C.
A.B.C. should read A.B.C.

and Page 91: _
Z = A.B.C. + A.B.C. + A.B.C. 

should read_
Z = A.B.C. + A.B.C. + A.B.C.

E. F. Atkins
Carine, WA

COMMENT: These are not strictly errors 
if one adopts the convention that all 
conjunctive terms must be enclosed 
within brackets. The continuation of 
the negation bar where two or more 
adjacent terms are both negated tends 
to have advantages for typesetting, and 
this is why we used it in the cases you 
cite. However, we agree that it can 
cause confusion, and thank you for 
drawing the attention of readers to 
this.

TV interference
Upon reading your article in June EA 

regarding RFI, I thought some of your 
readers may be interested in a couple of 
solutions I have found for TVI in par­
ticular.

Several of my neighbours complained 
to me of interference resulting from 
operation of my amateur station on 7 and 
14MHz.

The fault appeared to be severe cross 
modulation of the composite video sig­
nal, resulting in tearing of the picture and 
interruption of the sound.

After many hours of work, I found that 
the simplest cure for common mode 
conducted TVI is the insertion of a longi­
tudinal choke in the coax to the receiver, 
installed close to the input socket. A 

longitudinal choke consists of several 
turns of the .coax feedline threaded 
through a large toroidal ferrite, core (the 
sort used for audio crossover coils).

In another case, where the viewer was 
using an antenna with 300 ohm feedline, 
I simply made up a balun to convert it 
to 75 ohm and installed a longitudinal 
choke between the balun and 75 ohm 
input connector of the receiver. For par­
ticularly stubborn cases, it may be neces­
sary to use a coax fed antenna, high pass 
filter and longitudinal choke.

If TV set manufacturers installed these 
components as a matter of course, 
everyone would be happier.

D. Diamond, VK3XU
Ashwood, Vic.

Speaker boxes
As one in the process of construction 

the 3-45L Speaker System, I was inter­
ested in the 3-41L design in the June 1976 
issue. I would point out however to 
anyone else manufacturing their own 
speaker boxes that the 45 litre box is the 
simplest to construct.

Readily available from most timber 
distributors is the 300 x 18mm particle 
board in 4 metre lengths. The board is 
designed for shelves and has an added 
advantage in that one edge has a soft 
wood insert which gives a clean smooth 
front to the speaker boxes. One length 
of this cost me approx $7.00 and I only 
had to make 8 cuts to have all sides and 
tops for the boxes with only about six 
inches of waste.

R. G. Watts
Wallsend, N.S.W.

COMMENT: Thank you for the informa­
tion. Constructors working with this 
material may as well take advantage of 
the extra internal volume. No other 
changes will be necessary. Our observa­
tions were made after talking with 
manufacturers who normally work from 
metric size sheets.

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.

FUNDAMENTALS OF 
SOLID STATE 
$3.00 plus 60c p&p 
Electronics Australia

Box 163, Beaconsfield, NSW 2014

« 

mai 

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.

iom”
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
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IC Sockets
FOR ALL APPLICATIONS:

Books& 
Literature

—Gold or tin plated

—Solder or wire-wrap

—Mil-spec or commercial
— D.I.L. or to-type

— E-Z entry or standard

ICN-163-WB3
1 6 pin, commercial wire-wrap, 

gold plated standard entry

EX-STOCK

Available from:

SYDNEY: Dick Smith. Radio Despatch, Pre-Pak 
ADELAIDE: Graphic Electronic Industries Pty Ltd 
PERTH: W. J. Moncrieff Pty Ltd 
BRISBANE: Fred Hoe & Sons Pty Ltd 
CANBERRA: The Electronic Shop 
NEWCASTLE: Digitronics Pty Ltd

or direct from:

99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES

Telephone: 439 2488

For radio amateurs
VHF-UHF MANUAL. By D.S. Evans

G3RPE and G.R. Jessop G6JP. Third 
edition, published by the Radio 
Society of Great Britain. Hard covers, 
416pp 245 x 190mm, fully illustrated 
with photographs and circuits.
RSGB publications have a reputation 

for being informative and well produced, 
and this latest edition of their VHF-UHF 
Handbook is certainly no exception. 
Looking through it, one could easily get 
the impression that, if its not in the hand­
book, you don't need to know it 
anyway!

Devoted to that part of the spectrum 
above 30MHz, the text is a mix of basic 
theory, essential reference data and 
practical "how-to-build it" information.

Chapter headings are: Introduction — 
Propagation — Tuned Circuits — 
Receivers — Transmitters — Filters — 
Aerials — Microwaves — Space Com­
munication — Test Equipment and 
Accessories —Data.

According to the publisher's notes, the 
book has been revised and up-dated 
throughout but not to the point where 
they have expunged valve circuits, where 
there is a point in retaining them. What 
is completely new is a chapter on 
microwave techniques for bands up to 
a24GHz, and another on space com­
munication techniques, mainly to do with 
the OSCAR satellites.

All told, it appeals as a book which 
would be invaluable to any amateur or 
aspiring amateur interested in frequen­
cies above 30MHz.

Review copies were received both 
from the UK publisher and from Dick 

VIDEO THE audio/visual specialists 
HNICS

THE VIDEO 
HI-FI CENTRE

Full range video equipment—colour and black and 
white • Colour TV and Hi-Fi equipment • Continuous 
demonstrations • Special Prices • Blank Video Tapes 
of Formats • Video Repairs and Modifications.

2nd Floor, Telford Trust Building, 
79-85 Oxford St, Bondi Junction. Ph. 387 2555

Smith Electronics, of P.O. Box 747, Crows 
Nest NSW 2065, who advised that their 
catalog number is B2054, and that the 
book is priced at $12.50 (W.N.W.)

Radio & hi-fi
TUNERS AND AMPLIFIERS by John Earl. 

Published 1970 by Fountain Press, 
London. Hard covers, 187 pages 220 
x 145mm, illustrated by photographs 
and circuits. Price in Australia $7.50.
I reviewed this then-new book by John 

Earl in January 1971, making the remark 
that its value would be somewhat down­
graded for Australian readers because of 
our lack, then, of a stereo/FM service. 
The initiation of such a service is possibly 
one of the reasons why the distributors 
are once again drawing attention to the 
book, indicating that it is available from 
stock.

Chapter headings are: Modern Equip­
ment - State Of The Art - Choice Of 
Equipment - Use Of The Amplifier - 
Use Of The Tuner — The Tuner-Amplifier 
— Systems and Compacts — Specifica­
tions.

Written in 1970, the text reflects the 
technology of the time, based on solid 
state, but with integrated circuits and 
related techniques still largely in the labs. 
Furthermore, the equipment discussed is 
predominantly of British manufacture, 
with little hint of the huge array of 
Japanese designs long familiar on the 
Australian market.

If you want a direct guide to the choice 
of currently available hifi gear, this book 
therefore won't help you much. On the 
other hand, if you want to reinforce your 
understanding of basics, you will find the
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text well written and highly readable. Our 
copy came from Thomas C. Lothian Pty 
Ltd, 4-12 Tattersall's Lane, Melbourne, 
3000. (W.N.W.)

Design charts
ELECTRONIC DESIGN CHARTS, by Nor­

man H. Crowhurst. Tab Books, Penn­
sylvania. Soft covers, spiral binding, 
220 x 285mm, 128pp. Price $9.75, plus 
postage where applicable.
This is the fourth printing of well- 

known US writer Norman Crowhurst's 
collection of electronic design charts, 
tables and graphs. Dick Smith Electronics 
tell me they have been specially import­
ing it, because of the demand from cus­
tomers. I can well understand this, 
because the book certainly provides a 
wealth of useful reference information— 
and for a quite modest cost by modern 
book standards.

There are simple charts, like that to 
convert from frequency to wavelength, 
right through to a set of multi-step design 
charts for iron-core inductors. Each one 
is accompanied by text which explains 
exactly what the chart is capable of telling 
you, and how to drive it.

In short, the book gives every evidence 
of the care and thoroughness we have 
usually come to associate with the name 
of Norman Crowhurst. This together with 
the value of the data itself should ensure 
it a place on the reference shelf of almost 
all serious electronics designers, whether 
professional or amateur.

The review copy came from Dick 
Smith Electronics Pty Ltd, of 162 Pacific 
Highway, Gore Hill, NSW 2065, from 
whom it is available both directly and via 
mail order. (J.R.)

Higher maths
CONVOLUTION AND FOURIER 

TRANSFORMS FOR COMMUNICA­
TIONS ENGINEERS by R. D. A.
Maurice, first edition, published 1976 
by Pentech Press, London. Hard 
covers, 198 pages, 51 illustrations, size 
220 x 144 mm. Price in London:

£7.50.
Intended for broadcasting and 

telecommunications engineers and tech­
nician engineers, as well as for students 
pursuing undergraduate or postgraduate 
courses in communications engineering, 
this book explains the process of con­
volution from basic concepts. Many 
examples, chosen from real life situa­
tions, are used to compare the convolu­
tion process with the more widely known 
Fourier or Laplace transform processes.

There is a certain amount of bias in the 
examples given towards the broadcast­
ing and television sides of communica­
tions engineering, but this does not 
detract in any way from the main subject 
matter.

The review copy was obtained direct 
from the publishers, and no details were 
supplied as to Australian price or 
availability. (D.W.E.)

NEW BOOKS
JUST A FEW OF THE THOUSANDS ALWAYS IN STOCK CALL IN OR WRITE GIVING YOUR 
REQUIREMENTS. AH books reviewed in "Electronics" can be ordered from us

1976 ANNUALS
WORLD RADIO & T V. HANDBOOK INCLUDING 

HOW TO LISTEN TO THE WORLD-Combined
1976 Ed #10.80

A R.R.L. RADIO AMATEURS' HANDBOOK 
1976—American Radio Relay League $9.95

TV & TV SERVICING

BASIC TELEVISION PRINCIPLES & SER­
VICING—B. Grob New 1975 edition just

received $14.45
BASIC TELEVISION, Schure, 6 volumes combined 

in one. Simiplified text with hundreds of easy to 
understand illustrations. The ideal basic training

$28.95course.
COLOUR TV PICTURE FAULTS—Bohlman. Quick 

location and repair by means of picture fault
examples in colour

COLOUR TV THEORY-Hutson
$9.30 

$12.00
MONOCHROME JAPANESE TV SERVICE

MANUAL, TAB $5.95
PAL COLOUR TELEVISION FOR SERVICEMEN—

W. C. Cook. Anew book by an Australian $15.00 
PIN POINT TV TROUBLES IN 10 MINUTES $7.70 
SLOW SCAN TELEVISION HANDBOOK—D. Miller

73 Magazine $7.10
SMALL-SCREEN TV SERVICING MANUAL with 

circuits including Japanese & U.S. brands.
TAB $8.50

TELEVISION BROADCASTING—Tape and Disk 
Recording Systems—Harold E. Ennes $20.35 

TRANSISTOR TV SERVICING MADE EASY—Darr 
$6.35 

TV SERVICING GUIDE arranged by Trouble 
Symptoms—Deane & Young (Our best seller) 

$4.75

SPECIAL OFFER!

PAL RECEIVER SERVICING by Seal

Scoop purchase of this outstanding Colour T V. Ser­
vice book enables us to make this offer.

While Stocks Last!I!
Add Post & Pack 
Vic $ 1.00 
Interstate 
$1.80

RADIO

ANTENNA HANDBOOK—A.R.R.L. * $5.10
AMATEUR RADIO TECHNIQUES—Hawker, RSGB

$7.40
AMATEUR RADIO THEORY COURSE—Ameco

BEAM ANTENNA HANDBOOK—Orr 
CUBICAL QUAD ANTENNAS—Orr 
HAM NOTEBOOK—Volume 1 
HAM HANDBOOK-Volume 2 
JAPANESE RADIO, RECORDER TAPE 

SCHEMATIC SERVICING MANUAL

$7.00 
$7.00
$5.70
$4.20 
$5.30

PLAYER 
$7.25

From Ham Radio Magazine.
PIN-POINf TRANSISTOR TROUBLES IN 12

MINUTES $9.65
RADIO & ELECTRONIC LABORATORY

HANDBOOK-Scroggie. New 8th

RADIO HANDBOOK, New 20th edition
RADIO VALVE AND SEMICONDUCTOR 

A M. Ball 10 Ed.

edition 
$15.70 
$23.45 
DATA—

$5.10
RADIO AMATEURS VHF MANUAL-A.R.R.L.

. $5.10
SIMPLE LOW COST WIRE ANTENNAS FOR RADIO

AMATEURS-Orr $6.40
TEST EQUIPMENT FOR THE RADIO AMATEUR—

Gibson—An RSGB publication $6.65
73 VERTICAL, BEAM & TRIANGLE ANTENNAS—

$6.35Noll
VERTICAL ANTENNA HANDBOOK-Paul Lee. CQ

Series $7.10

HI Fl & SOUND

ELECTRIC GUITAR AMPLIFIER HANDBOOK 
$8.90

FROM TIN FOIL TO STEREO-Evolution of the 
Phonograph. This classic at last reprinted. A must 
for all collectors of early reproducing machines.

$11.95
HI Fl DESIGNS (WIRELESS WORLD)-tape. disc, 

radio, amplifiers, speakers, headphones $3.00
HI Fl LOUDSPEAKERS AND ENCLOSURES-

Revised 2nd Edition—Cohen $6.10
HOW TO BUILD SPEAKER ENCLOSURES-

Badmaieff & Davis $5.70

MAIL ORDERS BY RETURN 
per parcel interstate

TECHNICAL BOOK & MAGAZINE CO
295-299 Swanston St . MELBOURNE 3000 Ph 663 3951

ELECTRONIC

DIGITAL IC EQUIVALENTS WITH PIN CON­
FIGURATIONS De Muiderkring #11.95

DIODES EQUIVALENTS —De Muiderkring 
European, American, Japanese types. A com­
panion to Transistor Equivalents 15.95

DIRECT TRANSISTOR SUBSTITUTION HAND­
BOOK. Direct graded substitutes for nearly 
12,000 transistors

IC OP-AMP COOKBOOK, Jung,
$4.95 

$15.55
INTERNATIONAL TRANSISTOR SELECTOR, 

Towers, Over 10,000 U.S., Japanese, British & 
European Transistors with substitutes. TAB 

$5.95 
IT'S EASY TO USE ELECTRONIC TEST EQUIP-

MENT. Klein & Gilmore $6.75
PRACTICAL OSCILLOSCOPE HANDBOOK, Vols. 1

& 2 R.P. Turner $10.95
PRACTICAL PA GUIDE BOOK, Crowhurst, How to

Install, Operate & Service PA systems 
SECURITY ELECTRONICS-Cunningham

$6.75 
$5.75

SEMICONDUCTOR HANDBOOK—De Muiderkring
Characteristics, Specifications, etc
Part 1—Transistors
Part 2—Diodes & Thyristors

$8 95 
$7.95

SOLID-STATE IGNITION SYSTEMS-R. F. Graf &
G. J. Whalen $5.75

THE SEMICON INTERNATIONAL TRANSISTOR
INDEX. 6th edition, 1975-76 $25.85

THE WORLD TRANSISTOR CROSS-REFERENCE
GUIDE $10.85

TRANSISTOR ELECTRONIC ORGANS FOR THE
AMATEUR, 3rd edition, Douglas $15.00

TRANSISTOR EQUI VA LENTS —European, 
American and Japanese, 9000 types and 5600
substitutes, 8th edition $5.95

TTL DIGITAL INTEGRATED CIRCUITS—with
equivalents. De Muiderkring 
Part 1-Serie 7400-74132 
Part 2—Serie 74141-74298

$8.95 
$10.95

UNDERSTANDING AND USING THE OSCILLOS­
COPE C. Hallmark $6.40

WORKING WITH THE OSCILLOSCOPE, Saunders
$5.95

MANUFACTURERS MANUALS

FAIRCHILD SEMICONDUCTOR—Full Line Con­
densed Catalog $5.00

FAIRCHILD SEMICONDUCTOR CMOS DATA
BOOK $5.00

GENERAL ELECTRIC SCR MANUAL INCLUDING
TRIACS & OTHER THYRISTORS $5.40

GENERAL ELECTRIC SEMICONDUCTOR DATA
handbook—1482 pages $8.00

GENERAL ELECTRIC TRANSISTOR MANUAL 
$4.00 

MOTOROLA SEMICONDUCTOR PRODUCTS 
LIBRARY-3 VOLUMES & MASTER INDEX—
DISCRETE PRODUCTS, Series A $20.00

Further volumes sold separately—
VOLUME 4-MECL INTEGRATED CIRCUITS.

Series A $6.70
VOLUME 5 —McMOS INTEGRATED CIRCUITS,

Series A $5.85
VOLUME 6 —LINEAR INTEGRATED CIRCUITS,

Series A
National Data Books And Catalogues
CMOS INTEGRATED CIRCUITS 
DIGITAL INTEGRATED CIRCUITS 
INTERFACE INTEGRATED CIRCUITS 
LINEAR APPLICATIONS, Vol. 1 
LINEAR INTEGRATED CIRCUITS 
MOS INTEGRATED CIRCUITS 
TRANSISTORS SMALL SIGNAL FIELD

POWER
TTL DATA BOOK

$6.70

$5.70
$4.35
$7.60
$7.60
$7.60
$5.70

EFFECT 
$3.25
$7.60

RCA SOLID-STATE DEVICES MANUAL (Replaces
Transistor Manual)

RCA SOLID-STATE SERVICING
RCA LINEAR INTEGRATED CIRCUITS

$7.95
$5.75
$3.75

Texas Instruments 
THE LINEAR & INTERFACE CIRCUITS DATA

BOOK $6.90
PIN CONFIGURATION GUIDE—File Box with Index 

cards
THE POWER DATA BOOK

$5.60
$6.90

THE TRANSISTOR & DIODE DATA BOOK-Vol. 1 
$6.90

THE TRANSISTOR & DIODE DATA BOOK-Vol. 2 
$6.90

THE TTL DATA BOOK $6.90
SUPPLEMENT TO THE TTL DATA BOOK $6.90

PLEASE ADD 90c per parcel postage (Vic) $1.70

ELECTRONICS Australia, October, 1976 115



yiCOM|VICOM|VICOM|VICOM|VICOM|VICOM|VICOM|viCOM|vÎCOM|VICOM|VICOMjVICOM|VICOM|VICOM| VICOM
I NEW. . WITH FM I

Yes, the famous Barlow Wadley 
General Coverage Receiver with 
crystal controlled reception of 
am/1sb/usb/cw now includes the 
Australian FM band!
BARLOW WADLEY STANDARD 
$269 + P&P

WITH FM $298 +P&P
The new Yaesu FRG-7 General 
Coverage Receiver features ac/dc 
operation and the famous Wadley 
Loop principle with spin tuning 
and phase-locked synthesiser 
providing complete coverage from 
500 KHz and 30 MHz to an 
accuracy better than 5 KHz. 
Please write for further technical 
details (enclosingSAE).
OUR PRICE ‘$255 plus P&P 
RECEIVE ANTENNAS

the ^COMMUNICATIONS
*

5
DUMMY LOAD 
watt lighted

* $255
SPECIAL

dummy 
fitted into 
(PL259) 
Glows 
transmitter 
making

lead 
UHF 
plug, 
when 
is on 
this

handy accessory 
ideal for trans­
mitting tuning 
and testing. $250

Listener 1 "V" type Antenna. Covers 3-30 MHz with 
special trap. Ideal for DX reception. $21 + P&P. 
Listener 3 Long range wire dipole antenna 3-30 MHz 
complete with Balun, feed wax, VHF plugs, insulators. 
Ideal for the serious SWL *$42.00 plus P&P.

HAM RADIO
ANTENNA COUPLERS
Cl -666. 2.5kW. 80-10m. heavy duly, 

superb construction ................................ S235
ICOM

Cl.-66. 5OOW4IO-I Im. built-in 4 position 
co-ax switch...........................................

( 1.-99 200 watts for 2m hand...............

TEST GEAR
YD 100 monilorscopc
YC-355D frequency counter....................
2 METRE ANTENNAS
ARX2 Ringo vertical ................. ..........
DINGO X2 Identical to above

S 98

S290

5 40

but locally manufactured ........ S 35
LA2I0W twin boom I Del stacked beam . SI 25
A.S2I0HN twin boom 18dB gain . . 
AS2I0AN single boom !4.5dB gain
Y7 crossed yagi. 7el with 7dB gain

HUSTLER WHIPS
RM-80 (80 metres) ............... S
RM-40 (40 metres) ............... $
RM-20 (20 metres) ............... S
MO-2 mast .............................. S
BM-2 bumper mount .......... S
HF TRAP DIPOLES
Midy IIIN trap dipole 40-l0m . S 
Midy VN trap dipole 80-10m .. S 
Al 48DXN trap dipole 40 80m . S 
AL24DXN trap dipole 2O-4Om . S

ANTENNA ACCESSORIES

S 99
S 3»

.. where 
quality counts!
The New IC215 3w 2 metre 
handy portable transceiver 
complete with 3 channels.

26
25
20
26

36 
44 
W 
»

( 1)44 medium Duly rotator 
I-200 hglil Duty rotator . 
Rak dipole balun ...............

SI40 !
S 62 : 
S 22 .

asm

ATLAS 210X/215X
Solid-state SßOK

HF TRANSCEIVER
KENWOO 
TS-700A 

$575

Th.
FM
- opular

metre handy

$164
IC502 3w 6 
portable, vfo

controlled 52-53 MHz. SSB 
and CW modes

ssb $ 175
The IC202 3w ssb/cw 2 metre | 
handy portable, VXO control, | 
noise blanker.

ssb $ 185
All 
for

portables 
external

Increase average "talk power’’ 
by connection to the trans­
mitter microphone circuit - 
Model MC33A ac/dc includes 
2 tone generator and built- 
in compression level meter 
$62 + P&P.
Model MC22 as above less 
meter $49 + P&P

*

GET THOSE EXTRA "S" POINTS!

NOVICE OR MARINE
A great rig. Includes 
auto noise limiter, 
squelch, AGC, 5w de 
input, 12 vdc operation, 
sensitivity 0.5 uV 10 dB 
s/n. Includes 2 marine 
crystals in 27 MHz band. 
$235 plus $5 P&P.

* * * *27MHZ

Quality 2 
position coax 
switch, low 
loss (0.2 dB) 
will handle 
up to 2.5 kW 
pep to 500 
MHz. Suberb 
construction 
$18 + P&P

COMPARE OUR PRICES!

NEW !
INNO-HIT

CB-,000

$ 245

EXPERTS !

Popular VC 2 
SWR/Pwr METER 
operates 3-150 
MHz with power 
measurement 12/ 
120 watts. Will 
handle up to 
100 watts. 50 
ohm impedance, 
twin meters. A 
bargain! $29.80

Suberb quality low pass filter 
(32 MHz cut-off) will handle 
up to 1 kW pep. 50 ohms 
impedance with insertion loss 
better than 0.3 dB. Copper 
construction with SO239 
sockets. $28 + P&P

TVI?
THEN TRY THIS I I

27MHz SSB SYNTHESISED
This superb new rig is the ultimate in quality and sophistication!

have provision 
13. 8 Vdc and

The rig is synthesised and requires no crystals - accuracy is within 
0.001%! There are 69 available modes, 23 AM, 23 LSB, 23 USB at
5 watts AM and 15 watts pep Runs from 13.8 vdc either positive or 
negative earth. Controls include squelch, rf gain, clarifier, noise 
blanker (RF type) and transceiver PA system switch. Front panel 
meter indicates "s" points or RF output. The rig comes complete 
with mic, mobile mounting brackets, de cable and VICOM 90
day warranty. IDEAL FOR THE NOVICE

spare

. the best value."

antenna. Set includes dry cells, 
mic, carry-strap, plugs. All 
sets given pre-sales checkout 
and as VICOM are the Dis­
tributors for Australia, a com-
prehensive range 
parts are available.

I niden 2020 phase-locked-loop transceiver
offers separate ush Isb cw 8-pole crystal filters as standard
and 6I46B\ in the final with screen voltage stabilisation for 
minimum distortion products. Features plug-in peb’s and 
even the front panel can be sitting out for easy servicing. A 
full spares catalogue is available together with change-over

The promise of 2 meter operation...the;
Kenwood way. The TS-700A operates all I he fabulom

PLUGS AND SOCKETS
minimum mail order $5 
PL259 plugs with reducer 
SO239 chassis socket 
SO2Q9/PL259 rt angle connector 
SO239 3 female "T" adapter 
"T" connector
Solderless in-line RG58 splice 
18" coax jumper lead with PL529's 
3' coax jumper lead with PL259's 
3 pin mic plugs & sockets 
4 pin mic plugs & sockets

$1.20 
$1.20 
$1.95 
$2.00 
$2.20

.90 
$2.00 
$2.20 
$1.50 
$1.20

27MHZ WHIPS
Base loaded stainless-steel 
whip, 40.5 inches, 50 ohm 
impedance, vswr less than 
1.5. Includes roof-top 
mount, optional boot lid 
mount, spring and coax 
with PL259 plug. Tensile 
strength 260,000 Ibs/one 
sq inch!

modes: SSB (upper & lower) /FM/AM/CW 
and provides the dependability of solid state 
circuitry. Has tunable VFO and 4 MHz band 
coverage (144 to 148 MHz). Automatically 
switches transmit frequency 600 KHz for 
repeater operation. AC and DC capability 
through its built-in power supply. Outstand­
ing frequency stability Complete with micro 
phone and built-in speaker.

RG58A/U 52 ohm coax - 45c per metre 
RG8 low loss coax - 45c per foot

DISTRIBUTORS:

nbles. plugs. Inglish manual

Adelaide: 
Brisbane: 
Canberra: 
Perth:

Graham Stallard, 27 White Ave, Lockleys. Phone 43 7981 
Elite Electronics, 69 Wardell St, Dorrington. Phone 38 4480 
Daicom, 32 Kalgoorlie Crs, Fisher. Phone 88 4899 
Netronics, 388 Huntriss Ave, Woodlands. Phone 46 3232

VICOM INTERNATIONAL Telegrams "IZYCOM" Melbourne, Australia

Head Office & mail orders . . .
139 Auburn Rd, Auburn, Vic. 3123 Ph: (03) 82-5398
Sydney Branch . . .
23 Whiting St, Artarmon, NSW 2064 Ph: (02) 439-1271

Prices and specifications subject to 
change without notice. Prices include
Sales Tax but exclude freight and 
Insurance. Allow 50c per $100, minimum $1.
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The Amateur
Bands by Pierce Healy, VK2APQ

19th Jamboree-on-the-Air

For the past eighteen years this unique event has, through the collabora­
tion of amateur radio and world scouting organisations, enabled Boy 
Scouts and Girl Guides to exchange greetings and personal expressions 
of good fellowship.

The 19th Jamboree-on-the-Air to be held over the 
weekend 16th and 17th October, 1976 will again 
provide that opportunity for young people to par­
ticipate in this worldwide event.

In addition, the annual J-O-T-A can demonstrate 
to communities large and small, irrespective of 
nationally, size, or wealth that amateur radio can 
stimulate a sincere and friendly link between nations, 
on a scale that cannot be surpassed by any of the 
usual communication channels.

His Excellency the Governor-General and Chief 
Scout of Australia, Sir John Kerr, will perform the 
official opening ceremony for Australian participa­
tion in the 19th J-O-T-A.

The ceremony will take place from the official 
Headquarters station, VK1 BP. The broadcast will be 
made as near as possible to the following frequen­
cies, 7070kHz and 14170kHz at 10.00am on Saturday 
16th October, 1976. It is hoped that propagation con­
ditions will permit all branches in Australia to hear 
this important ceremony. It is planned to monitor 
both frequencies to allow reports to be passed to the 
headquarters station VK1 BP.

The World Scout Bureau, Geneva, has suggested 
that the starting time be 0001 hours local time Satur­
day 16th October and terminate 48 hours later, ie, 
2359 hours local time Sunday, 17th October, 1976.

The event is not a contest. Each station is free to 
select its own times and periods of operation.

All local regulations relating to the amateur service 
must be adhered to. Listen before you call "CQ Jam­
boree", to ensure that the frequency is not in use.

The 25th World Scout conference designated 1976 
as "Scout Communications Year" and the symbol 
designated by the conference has been incorporated 
in the 1976 J-O-T-A emblem.

The official world Scout station, HB9S (Geneva), 
will operate around the following frequencies:

Band 
80 Metre 
40 Metre 
20 Metre 
15 Metre 
10 Metre

Phone

7090kHz 
14290kHz 
21360kHz 
28990kHz

CW 
3595kHz 
7030kHz 

14070kHz 
21140kHz 
28190kHz

It has been suggested by the World Scout Bureau 
that stations make breaks during long contacts to 
check if any DX station wants to contact them. 
During the 1975 J-O-T-A 16 Queensland Rover 
Scouts visited HB9S but could not break in on Aus­
tralian stations they could hear, because of lack of 
listening breaks by Australian and other stations.

VHF operation should not be overlooked. In the 
past many troops have had interesting contacts with 
nearby troops. With the expanding repeater usage 
contacts over a much further range can be made. 
Amateur satellites will also add additional interest.

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 direct to Pierce Healy at 69 Taylor Street, Bankstown 2200.

The background of J-O-T-A is interesting. The most 
recent highlight was the award of the Scout Associa­
tion's highest award—"The Silver Wolf"—to the foun­
der, Les Mitchell, G3BHK, who in 1948, conceived 
the idea. It was not until 1958 that his efforts saw the 
inauguration of the first J-O-T-A. Since then the event 
has grown until it is now a world wide amateur radio 
and scouting event.

Noel Lynch, VK4ZNI, Australian National J-O-T-A 
organiser, extended congratulations to Les on behalf 
of Australian scouts and amateurs. Here is an extract 
from Les's reply.

"You may be interested to learn that the actual 
presentation took place on St. George's Day, 23rd 
April, 1976 at Baden Powell House, London, and was 
made by our chief scout, Sir William Gladstone.

"On the following Sunday I was privileged to 
attend the annual parade of Queen's Scouts at Wind­
sor Castle which was reviewed by HRH the Duke of 
Kent. This was followed by a service in the 500 year 
old St. George's Chapel where award holders were 
allowed to sit in pews normally reserved for Knights 
of the Realm. This was a very imposing service during 
which the entire congregation re-affirmed their scout 
law and promise."

Refering to the commencement of J-O-T-A in 1958 
Les's comments were:

"This arose from the wonderful assistance received 
from scouts, radio amateurs and headquarters staff 
around the world. As Australia has always been a lea­
ding country where J-O-T-A is concerned I would 
like you all to feel that part of this particular 'Silver 
Wolf' really belongs to you as, without your help, this 
award would not have been made."

Incidentally, Les Mitchell spent some time in Syd­
ney, Australia around 1945. During that period he was 
Sea Scoutmaster for a year with the 1st Leichhardt 
Sea Scouts and spent many weekends camping down 
the south coast at Austinmer and Thirroul. Les 
operates G3RSS during his lunch hour and would wel­
come calls from any Australian stations that may hear 
him.

The spirit of fellowship and the value of amateur 
radio as a means of international communication was 
expressed by delegates of 86 countries at the 25th 
Scout Conference. Meeting in Copenhagen the con­
ference noted that J-O-T-A annually involves some 
6000 amateur stations in 70 countries with participa­
tion by more than 100,000 members of the scout and 
guide movements.

A resolution titled "Cooperation with Amateur 
Radio Services" was carried and the 25th World 
Scout Conference requested all member organisa­
tions to—

1. Urge their governments to resist any attempt to 
reduce the number and size of frequencies presently 

allotted to the amateur radio service and
2. Cooperate with their national amateur radio 

organisations in actions designed to this end.
Surely this is the type of outlook towards amateur 

radio that should be fostered, particularly in view of 
the pressures most likely to be met, in relation to 
amateur frequency allocations, at the World 
Administratis Radio Conference in 1979.

On This aspect alone, apart from the personal 
pleasure to be gained from participating in J-O-T-A, 
amateurs are urged to contact local scout or guide 
groups and offer their services, even for a short 
period, during J-O-T-A weekend.

RADIO CLUB DIRECTORY
Do not let your radio club miss this opportunity 

to publicise its location, meeting place etc. See 
August issue of these notes for format details.

This is the final reminder for 1976.
Do not delay—write now. Amateur radio needs to 

be publicised throughout the community.

REMEMBRANCE DAY CONTEST
The annual Remembrance Day Contest, organised 

by the WIA, was held on the 14th and 15th August, 
1976, A large amount of activity was heard on the 
bands and several high contact numbers were among 
those heard being exchanged.

The opening aadress, recorded by the Prime Minis­
ter of Australia, the Hon. Malcolm Fraser, broadcast 
over all official stations, was introduced by Ted 
Pearce, VK1AOP, president of the Australian Capitol 
Division, WIA.

The following is a transcript of Mr Fraser's 
address:—

"I am very pleased to be given the opportunity to 
open the Remembrance Day contest for 1976, and 
in a small way assist in your tribute to the amateur 
radio operators who laid down their lives for Aus­
tralia.

"Since the Remembrance Day Contest is a friendly 
contest, those who take part will be carrying on the 
tradition of amateur radio itself.

"Making friends over the air and helping to 
develop international understanding through this 
remarkable leisure activity, is a most fitting way to 
perpetuate the memory of those whose names are 
inscribed on the honour roll.

"I am a little disappointed that amateur radio is not 
allowed in some countries. But, I understand that 
most of you listening will be in regular contact over 
the air with amateurs in most countries of the world; 
your contacts providing valuable addition to goodwill 
and international understanding, so badly needed in 
today's world.

"Your administrators and amateur radio should 
continue to be on the alert to meet new challenges. 
The achievements of amateur radio operators are 
considerable. They include technical advances, con­
structional assistance to aspiring amateurs and those 
starting their careers in electronics, demonstrations 
of using and commanding amateur satellites are just 
a few.

"Communications originated by amateurs during 
the Guatemala earthquake and other disasters bear 
witness to their intrinsic value.

"Here at home the value of amateur communica­
tions during cyclone Tracey, the Brisbane floods, 
bushfires and other emergencies are duly recognised 
by emergency organisations and official bodies.

"I commend this kind of community effort to all 
amateurs and hope every advantage will be taken of 
practice exercises, training sessions and other ways 
to maintain a high standard.

"With these few thoughts I am delighted to declare 
open the 1976 Remembrance Day Contest."

AMATEURS ASSIST IN AN 
EMERGENCY

Amateur radio and the Newcastle channel 6 
repeater, VK2RAN, were the means of rapidly obtain­
ing assistance for the victims of a serious road 
accident on Sunday 1st August, 1976.

About 6.00pm EST, a two car accident occurred 
on the Pacific Highway about 50 metres south of the 
Fraser Park turnoff between Doyalson and Swansea. 
Jim Cleary, VK2ZMC operating mobile while return­
ing to Newcastle from Gosford, had just made con-
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AMATEUR BANDS

tact through the repeater VK2RAN with Keith 
Howard, VK2AKX, when he arrived at the scene of 
the accident which had only just happened.

Enquiries quickly indicated that an ambulance was 
needed as well as police to direct and control traffic. 
The request was passed to VK2AKX who made the 
necessary telephone calls. An ambulance arrived at 
the scene about twenty minutes after the call. Two 
police cars and a second ambulance arrived a little 
iater. Five persons were injured in the accident, two 
being stretcher cases.

Because of the comparative isolation of this part 
of the highway, there may have been considerable 
delay in obtaining assistance without the aid of ama­
teur radio.

Expressions of thanks have been passed to Jim, 
VK2ZMC, Keith, VK2AKX and his second operator 
Paul for handling the emergency traffic willingly and 
capably. Also to other amateurs who monitored the 
repeater frequencies and kept the channel clear 
while it was needed for emergency traffic.

This is an example of the service amateur radio can 
willingly give to the community.

RADIO CLUB NEWS
WAGGA DISTRICT RADIO CLUB: With good 
average attendances at the regular monthly meetings 
and new members joining, the WDRC is making 
good progress. Currently courses for the novice and 
LAOCP amateur licence are being conducted.

The Wagga repeater, VK2RAG (channel 3) is provi­
ding very good coverage over most of the Riverina- 
MIA and Murray areas. The rate of usage has 
increased and mobileers travelling via the Hume, 
Olympic or Newell Highways can rely on many con­
tacts through VK2RAG.

Most towns within 200km and mobiles around 
80km in most directions can now easily gain access 
to the system. Many other areas gain access under 
favourable propagation conditions.

When his mini-computer, one day, 
refused to compute, Alvin was in 
strife... THEN he remembered!

Alvin's one of those self-styled 
electronic wizards, totally 
dedicated to his hobby—his 
array of expensive equipment 
assembled over the years is 
proof positive. He knows that 
electronic equipment requires 
dust and moisture-free atmos­
pheric conditions for maximum 
efficiency, and so,, when, one 
day, his pride-and-joy mini­
computer refused to compute, 
he knew what to do ... damp 
contacts, dusty computer 
heads, contaminated points 
... spray with CRC CO 
Contact Cleaner—lifts, dis­
solves, evaporates completely,

effectively, immediately, all 
residual contaminants and 
moisture. No disassembly of 
complicated units, no expen­
sive parts to replace... just 
a simple application of an 
incredible product like CRC 
CO Contact Cleaner to 
"dissolve" the problem. If 
you're a dedicated "Alvin" too, 
you'll want to try CRC CO 
Contact Cleaner yourself. Ask 
for it at your nearest electrical/ 
electronics retailer, or for 
more info about it write to: 
CRC Chemicals Australia Pty 
Ltd, Centre Court, Paul Street, 
North Ryde, NSW, 2113

Doug Menneke, VK2ZMP, checking out 
the Wagga repeater at Mt. Flakeney 
during installation in lune 1976.

THE SOLUTION SOLUTION

CRC CHEMICALS AUSTRALIA PTY. LTD.
Centrecourt, 25-27 Paul St., Nth. Ryde 2113. Phone: 888-3444

The installation, shown in the photograph, is loca­
ted at Mt. Flakeney. It is basically a Phillips—TCA1677 
base station modified for repeater use. Twin aerials 
are used. One 'ARRL type" cavity filter is used in the 
transmitter coaxial feeder and two in the receiver 
coaxial feeder.

In a note, Sid Ward, VK2SW, publicity officer 
WDRC, said, "With the RD contest now behind us, 
the next major on air activity will be the Jamboree- 
on-the-Air. Various social activities are planned for 
the remainder of the year. These include hidden 
transmitter hunts, visits to places of technical interest,
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films and a dinner-dance evening to involve the 
ladies."

For further details about WDRC, write to PO Box 
71 Kooringal, Wagga 2650, or drop into a monthly 
meeting on the last Friday of each month in the 
Wagga Rescue Clubrooms. Visitors and new mem­
bers welcome.
ILLAWARRA AMATEUR RADIO SOCIETY: The 
lllawarra WICEN group held a very successful exer­
cise on Sunday 25th July, 1976. Held in conjunction 
with the lllawarra Vintage Car Club the exercise took 
the form of convoy escort communications. Nine 
mobile units took part and activities were co­
ordinated by Jim Potts, VK2BBC acting as WICEN 
control. Communication was on two metre FM chan­
nel 40 and IARS mobiles were required to report posi­
tion and progress of the IVCC vehicles.
Moonbounce report; A scheduled EME test was 
made on the 3rd July, 1976. Those present were Lyle 
Patison, VK2ALU, Charlie Proctor, VK2ZEN, Ken 
Grimm and Eric Jamieson, VK5LP.

The first test was with SM5LE who gave VK2AMW 
an "M" (most letters copied) report. Due to auto igni­
tion interference was only a "T" (odd letters copied) 
report could be given to SM5LE.

The next test was with PAOSSB when "M" reports 
were exchanged. The final test was with LX1DB but 
signals were not heard, except VK2AMW's echoes 
which were peaking at 7dB above the noise.

On the 30th July, 1976 contact was made with 
SM5LE when signals were "M" copy both ways.

On the 1st August, 1976 a special test was carried 
out with HK1TL operating portable in Columbia, 
South America. However, no signals were heard. All 
the moonbounce equipment, antenna and personnel 
for the test from HK1TL came from W3CCS, the Mt. 
Airy VHF Radio Club, Philadelphia, USA.

A QSL card confirming the first EME contact with 
VK2AMW has been received from W1JAA. The 
point-to-point distance is 16270km. WK2AMW 
operates on 43MHz band from Dapto, NSW.

AMATEUR IN AIR RACE
Dick Smith, of Dick Smith Electronics, will be 

flying his Piper Twin engined Commanche air­
craft-reg VH-DIC-in the Australian air race 
from Perth to Adelaide, Melbourne and Sydney 
from October 20th to the 24th.

He will be operating continuously on all two 
metre amateur channels using an FDK Multi 7 
feeding a quarter wave whip (call sign VK2ZIP).

Dick will be on the lookout for contacts and 
will QSL with an attractive 'air race' QSL card. 
He will make an award for the contact with the 
longest communication distance (we hear one 
amateur is setting up on Ayers Rock!).

Co-Pilot for the race will be famous Australian 
aviatrix, Nancy Bird-Walton. If you are planning 
to travel to a remote mountain top write to Dick 
first and he will listen for you.

Route segments are as follows:
October 20th - start Perth - Norseman-Forest. 
October 21st - Forest - Cedwa - Port Augusta 
- Adelaide. October 22nd - Adelaide - Camerai 
— Warrnambool — Melbourne. October 24th — 
Melbourne — Narrandera — Parkes — Bathurst — 
Sydney.

GEELONG AMATEUR RADIO-TV CLUB: In a report 
published in the August, 1976 issue of the GARC 
newsletter, the club president Hayd'n Chittock, 
VK3BFL stated-"lt has been the concern of the club 
for some time that, although the population of 
Geelong has expanded in recent years, the amateur 
population has remained dormant. This situation 
should not be tolerated by Geelong amateurs; we 
must have the numbers if we are to survive and enjoy 
our hobby. To do this we, as amateurs, must support 
schools, clubs and organisations who support ama­
teur radio.

"This year the club is to take a step in promoting 
amateur radio by conducting classes for the novice 
level amateur licence. These classes will be open to 
the public and wil be conducted by qualified 
teachers."

Membership of the club is not a pre-requisite for 
enrolment in the classes.

Contact GARC Public Relations Officer, Alan 
Bradley, VK3LW, PO Box 520, Geelong 3220, or

IONOSPHERIC PREDICTIONS FOR OCTOBER
Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 10.76
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telephone 437 550; for more details.
Meetings are held each Friday night in the 

clubrooms, Storrer Street, East Geelong.

AUSTRALIAN CAPITAL TERRITORY DIVISION 
WIA: A new look for their monthly newsletter. The 
July 1976 issue is a 14 page, 24cm by 16cm photo­
offset printed. The contents include a resume of 
coming activities, thought provoking guest editorial, 
WICEN notes, technical details of the Canberra 
repeater Mk II duplexer, and advertisements from 
radio trade houses.

Amateurs residing in the VK1 call area who have 
not already become a member of the ACT division 
are invited to join and add their support to promotion 
of amateur radio status in the ACT. Those interested 
in becoming amateurs are also catered for.

Write to WIA, ACT Division, PO Box 1173, Can­
berra City, ACT 2601 for details.
CENTRAL COAST AMATEUR RADIO CLUB: Plans 
are already in hand for their field day to be held on 
20th February, 1976. This event draws the largest 
attendance of amateurs, families, and friends in Aus­
tralia. Make plans to attend.

Here are some details of the CCARC repeater 
VK2RAG operating on channel 3. The transmitter and 
receiver are valve type and, in order to cut down the 
power bill, the repeater control system closes down 
the transmitter if not used for eight minutes.

The repeater turn on procedure is:
1. Transmit a burst of carrier with your call sign,
2. If the repeater does not come on immediately wait 
for four seconds.
3. The repeater will come on automatically and trans­
mit its call sign, channel number, and time (EST), in 
Morse code using a 960Hz tone at 15wpm. It is then 
available for use by adequately modulated transmis­
sions.

A frequency checking circuit allows users to set 
their transmitting frequency in the centre of the 
repeater receiver bandpass. To use this facility it is 
necessary to provide a strong signal to the input of 
the repeater for about five seconds including iden­

tification. If the signal to the repeater is plus or minus 
1.5kHz a tone burst will be heard. If the frequency 
was low a 630Hz burst is transmitted or if a high 
1400Hz tone transmitted. No tone indicates that your 
transmitted frequency is within the bandpass.

Operators should note that an adequate level of 
speech modulation is necessary to ensure proper 
operation of the system. Persistent button pushing 
will cause the repeater to automatically switch off 
until sufficient amplititude and duration of speech 
resets it. Time out is 4 minutes.
WAIT AMATEUR RADIO CLUB: Members of the 
West Australian Institute of Technology Radio Club 
are looking for contacts on 14.170MHz on Wednes­
day afternoons at 2.00pm; 3.00pm and 4.00pm West 
Australia standard time (0600CMT; 0700GMT; 
0800GMT). Also on Wednesday evenings on 
14.170MHz and 3685kHz at 8.00pm and 9.00pm 
(1000GMT and 1100GMT).

CQ calls will be made for five minutes at the above 
times from the club station VK6PD. ®

SO YOU WANT TO BE 
A

RADIO AMATEUR?
To achieve this aim. why not undertake one 
a* the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time. Personal classes commence in 
February each year.

For further information write to

THE COURSE SUPERVISOR, 
W.I.A.

14 ATCHISON STREET.
CROWS NEST, N.S.W. 2065
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Shortwave
Scene by Arthur Cushen, MBE

Radio New Zealand resumed short-wave transmissions on June 5 following 
a wave of protest letters to the New Zealand Government after its closure on 
May 1st. Since that time, further action has been taken to bring back some 
of the station's more popular programs, including Arthur Cushen's DX World.

The short-wave transmissions are now a relay of the 
Radio New Zealand National program heard over the 
medium-wave network. The shortwave service, as 
such, had no special inserted programs. To overcome 
this Radio New Zealand has reintroduced onto the 
national program two popular sessions heard for-’ 
merly on shortwave only.

Arthur Cushen's DX World is now heard on the first 
Sunday of each month at 1015GMT on the YA Net­
work of Radio New Zealand, and on 6105kHz. This 
DX World program is unique. It has been broadcast 
for the past 16 years, and is the only DX Session writ­
ten and broadcast by the listener himself from his 
own observations. Furthermore it is unusual in the 
broadcasting field, as it is read from a Braille script.

The Mailbox session, in which letters received by 
Radio New Zealand from listeners throughout the 
world were answered, has also been reintroduced. 
This is now heard on the third Sunday of each month, 
also at 1015GMT.

Comperes of the session in the past year have been 
Bryan Clark and Tony King, two well known Welling­
ton listeners whose knowledge has added a touch 
of expertise in answering the questions posed by 
overseas listeners. The return of these two programs 
will be welcomed by short-wave listeners throughout 
the Pacific and Australia. The present schedule is as 
follows: to the Paci-fic 1800-2000GMT 9770, 
11780kHz; 2000-0050GMT 11960kHz; 2000- 
0450GMT 15130kHz, 0100-0450GMT 11705kHz; 
0500-0700GMT 9540kHz, 0500-1030GMT 11780 or 
6105kHz and to Australia 0700-1030GMT 6105kHz.

RECENT VERIFICATIONS
GRENADA: Radio Grenada has confirmed our 
reception on 15105kHz with a card. The present 
schedule is 3300kHz 2205-0230GMT, 9550kHz 
1545-1800GMT, and 15105kHz 1945-2200GMT. The 
power on all frequencies is 5kW and the address is 
Radio Grenada, Broadcasting House, St George's, 
Grenada, West Indies.
SRI LANKA: The Sri Lanka Broadcasting Corpora­
tion confirmed reception with a coloured card show­
ing a native girl. Our reception was for reports on 
3385 and 11800kHz. The verification was signed by 
J. N. Heath, Superintendent Engineer, Sri Lanka 
Broadcasting Corporation, Colombo 7, Sri Lanka. The 
frequency of 11800kHz is used 0300-0830 and 
1330-1730GMT, while 3395kHz replaces 3385kHz 
0015-1730GMT.

SPAIN CONTINUES TESTING
Madrid has been heard on three frequencies on 

a test basis with its new transmission to Europe in 
English 2030-2130GMT and with the same program 
repeated at 2130GMT. The transmissions were first 
noted on 5955kHz, thep on 6075kHz. The most 
recent frequency used is 6100kHz. The station is 
announcing that at 2030GMT they are using 9505kHz

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are in GMT. Add 8 hours for WEST, 10 
hours for EAST, and 12 hours for NZT. 

and at 2130GMT 6075kHz and 9505kHz. The 
frequency of 9505kHz is blocked by Radio France, 
while 6100kHz has interference from Moscow and 
Cologne after 2130GMT.

A DX Session in English has been noted on Sundays 
at 0145GMT on 11880kHz, and it is also announced 
as being carried on 6065kHz. Madrid is anxious for 
reception reports on the test transmission which 
should be sent to The English Transmission to Europe, 
Radio Television Espanola, Madrid 24, Spain.

BANGLADESH EXPANDS SERVICE
Radio Bangladesh, Dacca, has announced a major 

expansion of its radio services on both medium and 
short-wave. According to the BBC, a new 12-storey 
building will house 25 studios and all the offices of 
Radio Bangladesh at present located in the Dacca 
area. The most modern and sophisticated equipment 
will be installed, including computerized operational 
facilities for the national and external services.

Some idea of the extent of new transmitting ser­
vices, either now in operation or planned for the next 
few years, can be gauged from the following sum­
mary. Two 250kW shortwave and three 100kW 
medium-wave transmitters are to be installed within 
the next two years. These, together with the recently 
inaugurated 1,000kW medium-wave transmitter in 
Dacca, will cover the entire country with national and 
regional programs. They will also make it possible for 
several external service programs to be broadcast 
simultaneously to "friendly nations to the east and 
west".

The regional stations of Radio Bangladesh at Chit­
tagong, Khulna and Rajshahi, which at present have 
lOkW medium-wave transmitters, will each have a 
100kW transmitter installed, enabling them to reach 
shipping in the Bay of Bengal when storm warnings 
are broadcast. In addition the Chittagong station will 
broadcast programs for the tribal people residing in 
the Chittagong Hill Tract Region.

Under its development plan, Radio Bangladesh will 
set up independent broadcasting organizations in 
Khulna, Rangpur and Sylhet and in this connection 
the transmitter power of the Sylhet station is to be 
increased from 2kW to 20kW. Work is progressing 
on six FM transmitters to improve reception of the 
VHF service.

SWISS UPGRADES SERVICE
The Swiss Broadcasting Corporation at Berne has 

come a long way since 1938> when Swiss Broadcast­
ing Corporation's first regular short-wave broadcast 
was sent out over a 25kW transmitter at Schwarzen- 
burg, just a few miles from the studios in Berne.

Today, the Swiss Post, Telephone and Telegraph 
Administration (PTT) operates five different short­
wave broadcast stations, the newest being at Lenk 
and Samen. These new SBC voices are each 250kW 
and completely automated—two of the most modern 
short-wave facilities in Europe. Along with the older 
installation at Beromunster, these stations operate 
omni-directionally in the 75, 49 and 31 metre bands.

Bridging the longer, overseas gap between studio 
and listener are the directional installations at 
Schwarzenburg and Sottens. The Softens station near

Lausanne, consist of a 500kW transmitter and a huge, 
rotatable curtain antenna-one of the few types in the 
world.

In its continuing program of modernization, the 
Swiss PTT is currently starting out on an ambitious 
plan to replace three, old 100kW transmitters at 
Schwarzenburg with the same number of 250kW 
transmitters. These will supplement two other 250kW 
transmitters, which have been in service for several 
years. In addition, a new multi-band, multi-directional 
antenna will be built, giving the Schwarzenburg sig­
nals the boost they need to better serve their listeners 
in the remotest corners of the globe.

Berne has two English transmissions to Australia 
and New Zealand and these are broadcast 0700-0730 
and 0900-0930GMT. This service is broadcast on 
9590, 11775, 15305 and 17840kHz. A later transmis­
sion 1315-1345GMT is beamed to Western Australia 
and carried on 11775, 15430, 17830 and 21520kHz. 
Swiss Merry-Go-Rbund is broadcast on the second 
and fourth Saturdays, and contains technical inform­
ation for the short-wave listener.

VILA USES 4975kHz
Radio Vila in the New Hebrides has been noted 

using 4975kHz at 0120GMT by Dene Lynneberg of 
Wellington. It is presumed that this frequency 
replaces 7260kHz for the transmission 0030- 
0200GMT.

Radio Tanafo has made a frequency change to 
3990kHz and has now been heard with English 
announcements at 0800GMT. The station broadcasts 
from Santo and uses the power of 60 watts. It 
operates from 1930-2030 and 0730-0830GMT, 
although at times the latter has been extended to 
0900GMT.

LISTENING BRIEFS
MONACO Trans World Radio at Monte Carlo has 
been heard on the new frequency of 5945kHz with 
a program in German at 0440GMT. This frequency 
and program appears to be new. The transmission 
lasts 30 minutes and leaves the air at 0510GMT.
PORTUGAL: Libon has introduced a further trans­
mission in English, heard from 0500 to O53OGMT on 
6025kHz. The signal is fair, but there is severe inter­
ference from Radio Kuwait also on 6025kHz.
EAST GERMANY: Radio Berlin International has 
been noted on 15125kHz from 1200 to 1245GMT. 
This English transmission is reported by Frank Proep- 
ster, Hove, SA. According to the announcement 
transmissions to East Asia include 0645-0730GMT 
15240 and 17800kHz; and 1200-1245GMT 11965, 
15125, 2154OKHZ.
NORWAY: The latest transmission schedule of Radio 
Norway, Oslo, gives details on the use of the new 
250kW transmitter: 0100-0230 and 0300-0430GMT on 
6180kHz, 0500-0630GMT on 11870, 0700-0830GMT 
on 15135,1100-123OGMT on 6015,1300-1430GMT on 
15345, 1500-1630GMT on 15175, 1700-1830GMT on 
11860, 19O0-203OGMT on 15175, 2100-2230GMT on 
15345, and 2300-0300GMT on 9645kHz.
SWEDEN: Radio Sweden continues to relay the home 
program for reception in Australia and New Zealand 
0630-0800GMT. A frequency change has been made 
and 9605kHz replaces 11705kHz. At the same time 
the transmission is beamed to Europe on 6065kHz 
and to Africa on 15390kHz. Other changes in the 
English schedule include 1830-1900GMT on 
11790kHz replacing 15240kHz; 1600-1630GMT on 
9665kHz replacing 9650kHz and 11740kHz replacing 
15240kHz.
NORTH KOREA: Radio Pyongyang has been heard 
on two new frequencies with the English Service at 
1000GMT. The frequencies are 7203 and 9768kHz, 
and both give good reception. The old channel of 
9420kHz has been replaced by 9768kHz, but at 
2000GMT, when a further broadcast in English is 
received, 9420kHz carries the programme.
IRAN: Radio Tehran has been noted in English at 
2030GMT on the new frequency of 11770kHz. John 
Mainland of Wellington NZ reports reception at 
1930GMT in French and at 2000GMT in English.
TAIWAN: The Voice of Free China, Taipeh, is using 
only one frequency to Australia reports Bill Vogel of 
Adelaide in DX Post. They are using 11825kHz 
02O0-030OGMT and 0300-0400GMT for the English 
broadcast.

120 ELECTRONICS Australia. October, 1976



136 VICTORIA RD MARRICKVILLE. NSW 2204

5 Watt RMS per ch.Stereo Headphone Input, AFC Control • Specs.

$57.00.

Features • Slide controls for Volume, Balance, Treble and Bass Loudness 
control—Hi and Lo Filters • Push button function switches • Blackout er 
Lighted Slide Rule Dial • Front and Rear Speaker Outlets (8 ohms) for quad, 
effect • Brushed Aluminium front panel • Attractive cabinet.

Aux. 400 MV Tape Out 100 MV • Ceramic Cart, 300 MV « 
• Provision for 300/75 OHM Aerial

SPECIAL $96.00 p.p. $3.75 W.A. $5.75

Mag. 5MV

PLAYMASTER 25 + 25 STEREO AMPLIFIER

PHONE 51-3845

GARRARD MODEL 82
A superb 3 speed transcription changer player 
Auto/manual operation 4 pole magnetically shielded 
syn motor Resihently mounted Counterbalanced 
Elegant tone arm with slide-in cartridge carrier cali­
brated Antiskate 265mm (1O'/z") Aluminium platter 
Cue and pause control Cartridge tilting lever Magnetic 
cartridge diamond stylus Size 375 x 335 x 170mm 
(143/4" x 13%" x 674") 4 5kg (10 lbs) P‘& P $2 50 
Interstate $3 50

GARRARD CHANGER/PLAYER
MODEL—6400 3 speed auto manual changer—player 
2 spindles. Motor 2 pole 240V 50Hz 1016" turntable 
cue and pause, tubular section pick up arm, Sonatone 
cartridge. Great value 28.50.
Mounting base and perspex dust cover for either 
model $28.50. Send SAE for more details

NEW MODEL MAGNAVOX SPEAKERS
10-40 10" base 15 and 8 ohms $20.95. 625 6" mid range 8 ohms $14.95. XJ3 dome 
tweeter $7.80. Famous 8-30 8 ohms $14.95. Magnavox 3 way cross-over for 10-40. 625 
and 2 XJ3 $19.50. P&P NSW $1.40. Interstate $2.20

i
Chassis and cover only $16.95 pp $3 50 Brushed aluminium front label $ 7.30 p p $ 1 20
Printed circuit board $4.95 P&P $1 00

MUSICOLOUR II

Magical Colour Organ operates in conjuction 
with your home stereo or PA system—simple 
to connect and operate 3 channels. 1.500 
watt max load per channel 
Complete kit of parts 
Constructed ready to operate 
P.P. $3.50W.A. $4.50

MUSICOLOUR MK.3
Complete Kit of Parts 
p.p. $3.50W.A. $4.50

$59 50
$69 50

$69.50

Complete kit of top quality parts 
- $89 00, Fully constructed $118.00 
j P P NSW $3 50 interstate 

$4 50

PLAYMASTER 3-45L
LOUDSPEAKER SYSTEM

Features the mighty 8-30 woofer 6J midrange 
and the incomparable Philips AD016/T8 
tweeter This top quality low cost 3 way hifi 
system is available from stock in either walnut 
or teak veneer and complies with the specs 
as per April '75 $84.00 ea

1 " THICK INNERBOND
2 50 SQ. YD. P.P. $1.00

Hl Fl CABINET KITS
Do it yourself—big savings Our kits are extra 
easy to finish Top, bottom, each side and 
back are factory assembled, baffle is pre-cut. 
Veneered pyneboard Teak or walnut. 
Complete with innerbond and speaker grille 
cloth. 8-30. 3-45L, 3-41 Lsystems $48.00 
pair
MV-50 system $65.00 pair

SANYO CALCULATOR RECORDER OFFICE MACHINE

N.B. Both the calculator and recorder 
can be operated at the same time.

$78.00
p.p S2 50 WA $4 50.

MAGNAVOX WIDE RANGE 
TWIN-CONE SPEAKERS

8-16 OHMS
6WR MK5 12W RMS
8WR MK5 16W RMS

10WR MK5 16W RMS 
12WR MK5 16W RMS

30-16.000Hz 
$9.90 

$10.75 
$12.65 
$14 95

p.p. NSW 95c, Interstate $1.50

An 8 digit electronic calculator with bright 
easy-to-read fluorescent tube display and cas­
sette recorder with sensitive in-built condenser 
mic. Also external mic with lead, in a single 
portable AC/DC unit. Ideal for business con­
ferences, meetings. Specs. Power 240VAC 
50HZ. DC.4XUM 1 Size 10" WX 9"D x 2-%" 
H. WT. 5lbs. Cal. display, multiplex tube with 
zero suppression, fully floating decimal point 
system, functions + — x + %. Basic, constant, 
reciprocal, cals. Cass! Recorder. Double track, 
AC bias, DC erase, speed 4 75 CM/SEC. 4" 
8 OHM speaker

C-B 27MHZ COMMUNICATION EQUIPMENT
GEAR TO SUIT BUSHWALKER. FISHERMAN. CAR.
TRUCK, BOAT OWNER
Model NC-310. Features 3 channels. Battery checker, squelch 
control, tone call switch, external aerial, speaker and power jacks, 
battery charger jack, spec. 1 3 transistors, RF input power, 1 watt 
TXfreq. Tol ± 0.005%. Tone call freq. 2000 HZ, RX. Sen 0.7UV 
at 10dB SN, sei 45dB at ± 10KHZ. If freq. 455 KWZ

$49.95 complete with book and circuit, p.p. $1.60 interstate 
$2.95.
Model 2 Mobile. 6 channel 5 watts. 14 transistors, 8 diodes, 
squelch control, sig. strength/RF meter, microphone, book and 
circuit, 12 volt operation.’Size 4%" WX 1%" HX 6-%" d. 

$99.00 p.p. $2.50 interstate $3.50.
Aerials base station ringo $54.00 p.p. $3.50
Mobile model 27R—stainless steel whip with centre loaded coil.

No holes required.
Has strong magnet base, tested to 200 MPH wind, install and 
dismantle in seconds. Length 27" with 11" 52 ohm cable, freq 

26.5/27.5 MHZ.
VSWR, less than 2. $29.95 p.p. $2.50.

SOUND SYSTEMS—SLEEK AND SLENDER 
FOR COMMERCIAL OR HOME HI Fl

Black Vinex Covered Cabinets Rugged and Attractive Inner- 
board Lined for Richer Sound. Excellent Frequency Response 
8 or 1 6 ohms. Floor or Wall Mounting. 3 Models.

15WRMS 25W RMS 40W RMS
2 SPEAKERS 4 x 6" SPEAKERS 4x8 HEAVY DUTY
Sizel9’/z"H. 11"W. 33" x 10" x 8" SPEAKERS
7"D. $49.00 37" x 12" x 8"
$35.00 $65.00

E-TONE 60 WATTS RMS 
LOUDSPEAKER

30cm (1 2") 8 and 1 5 ohms VC dia 5 1cm 
Big 3KG magnet Freq 40-7000 Hz for bass 
guitar Organ Guitar weight 4 5 Kg, 
$45 00 p p $3 50
Send S A E for price & data of other models 
incl 38 CM 100W

WE REGRET THAT PRICES ARE SUBJECT
TO CHANGE WITHOUT NOTICE.

TV-FM BOOSTER
The Power Booster is designed to operate 
either one, two or three sets off one aerial 
for improved reception.
SPECS gain one set
10db 54.88mhz 6.5db 174-216mhz.
Two sets 5db. 54-88mhz. 2db 1 74-216.
Three sets. No signal loss 54-216mhz.
Input/output 300 1 hms. $23.95
Power 240v 50hz. Pack and Post $1.50

SPEAKER SALE
BRAND NEW STOCK TO CLEAR
Rola C4D 4" 3.5 ohm $1.40
Rola 4D 4" 3.5 ohm $130
Jap 4" 15 ohm $ 1 -20
Rola 5" x 4" 15 ohm $1.95
Magnavox 5" x 3" 33 ohm $ 1.40 
Magnavox 6" x 4" Midrange 33 ohm 

$2.25
Magnavox 6” x 4" 33 ohm $ 1.50
MSP 6" x 4" 15 ohm $2.00
MSP 6" x 4" 3 ohm $1.90
Magnavox 7" x 5" 27 ohm $2.25 
Magnavox 6” 2.7 ohm $2.40
Magnavox 6AX Twin 8 ohm $4.50
Rola 6H 6" 15 ohm $3.40
Rola 6" Twin 1 5 ohm $4.00
Rola 8HOO 8" 15 ohm $4.50
Rola 9" x 6" Twin 8 ohm $5.50
Magnavox 8JX Twin 27 ohm $4.50 
Magnavox 8ER Twin 27 ohm 4.50 
Tesla 10" x 6” 8 ohm $4.50

SANYO NI-CAD
Rechargeable Batteries
Type A Penlight S185ea 4 for S6.90
Type C S3.20 ea 4 for S11.50
Type D S3 65 ea 2 for S6 80
P P N SW S1 00 other states St 75

EASY TO READ 
PANEL METERS

Clear Plastic Front, 120 x 110 M.M. Barrel 
Dia. 8.5MM.
Stock Clearance Prices
30 AMP DC, 10A DC. 1A DC. 500 VDC, 
500 VAC, 300 VAC, 1 5 VDC, 10MA. 1 MA 
NO SCALE.

$6.50 each P P 90c 
vu., 500UA. 100UA $8.50

POWER TRANSISTORS
2N441.2N442 3 FOR S2.00

EX SURPLUS RADIO 
GEAR TO CLEAR 

BC.221 frequency meter, 1.25-20MHZ. 
Complete with calibration book and crystal 
$35.00.
240VAC power supply to suit BC221 
$15.00.
Mullard CTA20 valve tester (no cards) 
operates off 240VAC.
Included is 3" Mullard, display CRO tube. 
$25.00.
APN-1 RA IO altimeter, with wobulator as 
used for sweep generator $10.00.
Test set for APN-1, model TS--161-APN 
$47.50.
Plessey C42 transceiver 36-60MHZ. 
$40.00
BC-929 radar indicator unit with 3BPI CRO 
tube, shield and socket $17.50 bendix. Lef- 
t/right indicator IN41. $3.75.
No. 19 250 watt RF amplifier 12VDC 
$17.50. AWA. RF signal generator type 
17R 7490. 140-300 MHZ. 240VAC 
powered $69.00.
Plessey wireless set B47, 39-56 MHZ. 
Complete with 240VAC supply and speaker 
$57.50.
120VAC, 60HZ, 1PH 25OOW. lighting 
plant coupled to 4 CYL. 6.5HP coupled to 
4 CYL. 6.5HP petrol engine. V/j gal per hr. 
$350.00.
Stop fading, use an ex-RAAF dual diversity 
adaptor 2 x 3A, crystal controlled local 
oscillator, 240VAC, 1.5/32MHZ. DC-1 1 
455 HC crystal $27.50.

NEW BLOCK 
CAPACITORS

25MFD 440 VAC 3'/t" x 3 x 5H S3.50
50MFD 125V DC 3% x 3 x4% S2 00 
25MFD 200VDC 2 x 2'/a x 4% S2 00 
16MFD 1000VDC 3% x 3'/« x 4'/t S3.00 
16MFD 400 VDC 4’/y x 2'/s x 4*/i S2.50

P.P. NSW S1.00 Interstate S1.75
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BC221 
FREQUENCY METERS

Brand new in original packing cases— 
unopened complete with 240 volt power 
supply Charts, etc $90 each—cartage to 
rail $ 1 Freight payable at nearest attended

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 $ 1 10

POSTAGE KEY:
1 A: NSW.

B: Vic, Qld.
C: SA, NT, Tas, New Guinea, 
0:WA.

PANORAMIC ADAPTOR
1 EMI type PRA-1 455 variable Kc
I Course 440-520 Kc
I Centre Freq 520-440 Kc
1 Fine Centre Freq 20-0-20 

Filter band with 50. 100, 200 L F

NIFE CELLS
12 Volt, fully charged, 4in x 3in x lin 4 
AH.

$1.50 each P&P 60c

railway station. VALVES
BRANDNEW IN CARTONS 

65N7GT 95c CV850 $1.50
5U4G 95C 1H6G 75c
EF50 75c 832 $5.00
5Y3 $2.25 6X4 $2.25
2x 2 75C VR64 75c

P & P 40c

$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, mic. 24V power 
supply etc $95 00 ’

$1.00 cartage to rail, freight payable at 
nearest 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
(2TELEPHONE SETS)

SI cartage to rail. Freight payable at 
nearest attended railway station.

MUIRHEAD
Decadade oscillator. Type DG 38A 

$100.00

HANDY SIGNAL INJECTOR 
Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A.F., I F , and R.F circuits. Powered 
by 4 Penlight Batteries with On Off 
Switch and indicator lamp. Size I’//' 
Diam. 5" Long. Only

$6.50 Post $1 10

AIRCRAFT CLOCKS
Genuine eight day jewelled movement 
sweep second hand. Dash mounting 
$29.50 EA. P & P $1.10.

CONDENSER LENS
1 ’/j" Diam 4’Zi'' F L 75c 216" Diam 2" F.L. 
$1.50 each Or $2.50 per pair P & P 40c

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

Hartley double beam oscilloscope Type 
13A with probes '

Working $150.00

TELESCOPES
25 x 30 $6.50 

P&PA. #1.70, B. #2.25. 
C. $2.40 D. $2.65. tpi FQrnppQ

SMALL CLIP-ON ZOOM FOCUSING
POCKET TELESCOPE 30 x 30 $23.95 _ 45 x 40 $35.50

15X$3.95 Post 60c

P&PA $ 1 70. 8 $225 
c $2 40 °$2 65

ZOOM **
TELESCOPES

60 magnification with a
60mm coated objective

lens with tripod SPY TELESCOPES

77D x RCA STUDIO RIBBON MICRO­
PHONES Variable pattern & response music 
or speech $80 00 ea Post A $3 30
B $4 00C $4 30 D $4 80

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. PostA. $2.30, B. $3.75, 
C. $4.80, D. $6.55.

EX ARMY TWO-WAY 
FM RADIOS

” IBFREQUENCY METERS
AN URM 32 A 120 KHz to 1000 MHz, 
with 240V power supply, $125
Si 00 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 ea. quantity
available

Post A $1 30. B $2 00. 
C $2 30 0 $2 80

$75.00
as illustrated

P & P A $1 90. 8 $2 75 “

C $3 20. D $3 95

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.SO
8 x 40 Wide Angle . . $39.SO
7 X 50 #31.50
10 X 50 #32.50
12 x 50 »33.45
20 x 50 #37.05

P&PA #1 80. B #2 50. C #2 20.
D $3 20

WALKIE TALKIES 
2-WAY RADIO, 

PMG APPROVED
1 watt, 11 transistor #130.00 set of 2

P&PA $180 B $2 50, C $2 80. 
D $3 20

1.2 WATTS OUTPUT 
SUPERHET 

PRC9 AND 9A 27 to 39 M/HZ 
PRC10 AND 10A 38 to 55 M/HZ 

COMPLETE WITH HANDSET 
ANTENNA AND BATTERY 

ONLY $25 EA
P&P A$2, B$4.50, C$4.50, D$6.35

No. 62 TRANSCEIVER
With headphones accessories etc

$60 SMALL COMPUTER 
PANELS

3in x 2in containing 2 valves, qty of 
resistors, etc.

ONLY 75c. P & P 60c

TELEPHONE WIRE
1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition S35 per drum 
SI cartage to rail freight payable at 
destination.

¿C>LENOIC>£
Plunger Type 12V 300MA Sult electric 
camera control, miniature trains, 
radio, etc.

$2.MP& P 20c
200 MA 24 volt, Main push movement. 

$2.50 P & P 20c

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER
240 volts operated. Complete with Speaker 
and Amplifier.

' 'NEVOX $150.00
BELL & HOWELL $250.00

SIEMENS $375.00
$1 Cartage to Rail. Freight payable at 
nearest attended Railway Station.

PRISMATIC COMPASSES
Genuine ex-army Mk 3. liquid damped, as 

new $45 00 P & PA $170. B $2 25, 
C. $2 40. D $2 65

ELECTRONIC FREQUENCY 
COUNTER

Austfonic type DFC 4 240V 50 cycle 0
IO0KHZ $150

SELSYN MOTORS 
MAGSLIP

MK 1 1 $5.25 eaMORSE KEY
$1.40
Post 40c

MORSE KEY BUZZERS 
$4.25 
Post 60c

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“

% $23.30
$31.95

P&PA $1 90. B $2 75. C $3 20 D 
$3 95

3000 TYPE RELAYS
P M G. 2000hms — I'SOOOhm 

Coils $2.50 each P & P 60c

DYNAMIC 
TRANSISTOR CHECKER
Provides a visual indication of signal output 
Tests electrode open circuits, short circuits, 
current gain $14.95 ea.
P & P AS 1 70. BS2 25. C$2 40, D$2 65

P M G. TYPE KEY SWITCHES. 
45c P&P20c

MULTIMETER
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required
DC Voltage 5 2 5K (20,000 OHMS per 
volt) AC Voltage 10 1000V (10.000OH 
MS per volt) DC Current 0 50 UA 0 2.5 
MA, 0 250 MA Resistance 0 6 Megoh 
ms Decibels — 20 to plus 22 DB.
Complete with instructions.

Only $1 7.25 ea Post $ 1 05 
30,000 ohm per volt $23.75 P&P $1.05

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.

Cmtel Oscillator and Electronic 
Counter, type 388.

$250
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.

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 DLAVOIE FREQUENCY METER 

Fr-/6U
100 to 500 M/HZ
240 Volt operated 

PERFECT CONDITION 
$375.00

RADAR TRANSCEIVER 
X BANDW1TH KLYSTRON 
etc $45.00 

_______________
REPERFORATOR

Genuine Siemens Type 33c $65.00 ।BENDIX PIONEER
Drift Sight 
Type B3 
$250.00

1
522 Transceivers 100 ISOM CS 

$35.00 Deitch Bros.4 DIGIT RELAY COUNTERS
50 volt DC, suit slot car Lap counters, 
etc.

$125 each P & P 60c

5" CRO TUBE 5 BPI #5.50 each
Post A St 40. B #2 25. C #2 70. D 

S3 45

70 OXFORD STREET, SYDNEY 2010
SORRY NO C O D
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INFORMATION CENTRE
TV tuners 
valve type 

$10.
Pack & Post «1.00

PLAYMASTER TWIN 25: I have just read 
your interesting articles on the 25 watt 
per channel amplifier and was particu­
larly interested in the preamplifier using 
a 741 IC plus two extra transistors, to 
combat the noise level of the 741. I am 
enclosing a cutting from the English 
magazine "Popular Electronics" which 
describes a new Ferranti IC, ZN424, 
which may be of interest to you.

Also the loudspeaker protection cir­
cuit using a relay is interesting, but I am 
wondering if you have ever thought of 
using SCR crow-bar protection. Accord­
ing to overseas writers this is ever so 
much quicker in action than fuses and 
relays.

Finally, how about extending the tone 
controls to include a midrange control 
with a choice of roll-off for the bass and 
treble, as in the Sansui and other 
amplifiers. I do not remember any local 
circuits ever going beyond the usual bass 
and treble.

I have been an interested reader of 
"Electronics Australia" for about 26 years 
and always enjoy the hifi articles. (C.S., 
Preston, Vic.)
• Thank you for your favourable 
remarks. At this stage we have not seen 
the specifications for the new Ferranti 
device so we cannot comment further.

While it is true that SCR "crow-bar" 
circuits can act very fast, especially when 
protecting power supplies, the normally 
used Triac "crow-bar" circuit to protect 
loudspeakers against faults in DC 
coupled amplifiers is, in practice, not 
appreciably faster than the relay circuit 
we have used. This is because the main

factor which determines the circuit 
operating speed is the low pass filter 
which is necessary to distinguish be­
tween large AC output signals and DC 
fault conditions.

Moreover, there is a serious drawback 
involved with loudspeaker protection 
circuits of the crow-bar type: Suppose 
for example, a fault occurs in the 
amplifier which causes the output of the 
amplifier to present a large DC voltage 
to the loudspeaker. This may or may not 
be due to a blown output transistor. The 
fault condition normally means that one 
of the output transistors is fully conduct­
ing (while the other is either damaged or 
turned off). The Triac crow-bar circuit 
merely puts a short-circuit across the 
loudspeaker line to remove the DC vol­
tage condition—and in doing so, burns 
out the fully conducting output transis­
tor.

Thus the repair bill is bigger than it 
would have been if a relay protection cir­
cuit was used. To our knowledge, crow­
bar circuits are not used any more. The 
relay circuit is more satisfactory (it does 
not blow components unnecessarily) 
and it can incorporate switch-on and 
switch-off muting.

As far as midrange tone controls are 
concerned, we are dubious as to whether 
they are worth the extra complexity. 
Variable turnover points for the bass and 
treble controls are easily provided, 
merely by switching the relevant capaci­
tors. To lower the bass turnover 
frequency, the .047uF capacitor across 
the bass control potentiometer should 
be increased; similarly, to raise the treble 
turnover frequency, reduce the .0068uF 
capacitors in series with the treble poten­
tiometer.

SUPER SPECIAL B.S.R. 
RECORD CHANGER

12 inch turntable balanced arm 
cueing device etc. $35, pack and 
post $1.50. Interstate $2 50.

SPEAKER
SPECIAL $5

614 inch Dual Cone
4 ohm

VU 
METER 
$3.00 pair

LEVELAND BALANCE 
METERS 1200 Ohm

100 microamps

GARRARD 
MINI-CHANGER
Stereo $19.00
Pack and post $1.00
Interstate $2.50

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. 7-12 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 advertisers 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.

BSR 4 SPEED 240V GRAM

Motor and Pickup $7.95
POST S1 INTERSTATE « 1.50

SPEAKER SYSTEM
8/ohm 10 watts, includes 
2/6 inch dual speakers, 
size 1 6 x 10'4 x 8.
SI6 each.
P&P NSW $3. WA $6.
Other States $5.

L. E. CHAPMAN 
(ESTABLISHED 1940) 

103 ENMORE ROAD 
ENMORE 2042.

PH. 51 1011
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HAM RADIO ELECTRONICS 
BARGAIN CENTRE

390 Bridge Road, Richmond, Vic. 
42-5174

Please allow for postage & packing 
when ordering by mail

Plenty of BARGAINS for the 
Radio Amateur or the Hobbyist.
NEW 4 TRACK STEREO CARTRIDGE 

PLAYERS. 5 watts output 12V DC. 
operation. Ip sealed carton. $15. 
P&P $2.50.

"CAPITOL'' 8 TRACK RECORDING 
CARTRIDGES $2 each or 3 for 
$5.25.

"B A S F." C90 CR02 CHROM- 
DIOXIDE CASSETTES $3 each P&P 
30c

6ft 240V AC POWER CORDS with 
moulded 3 pin plug 75c each or 10 
for $6.50.

STEREO TONE ARMS complete with 
ceramic cartridge $5.90 each P&P 
30c

EDGEWISE 0-1 mA METERS 2Vi" x Vi" 
face 3" deep calibrated 0-5 $3 P&P 
75c.

PANEL METERS 5’/s" x AW face with 
0-1 mA movement. Various scales on 
meters (gas analyser, etc) $5 P&P 
75c.

NEW QQEO 6/40CERAMIC VALVE 
SOCKETS $2 P&P 40c.

MORSE CODE PRACTICE KEYS $1.50 
P&P 30c.

BATTERY ELIMINATORS to suit tran­
sistor radios and cassette recorders 
AC-DC 6 volt 300 mA. PS6300 
$7.50 P&P 75c.

SPEAKER CABLE, colour codes twin 
flex 20c yd.

CAR RADIO ANTENNA, 5 section lock 
down $2.50 each P&P 75c.

CAR EXTENSION SPEAKER CON­
TROLS. Use both speakers together 
or separately. $1.50 P&P 30c.

JACKSON SLOW MOTION DRIVES 6:1 
ratio $2.30 P&P 30c.

THIS MONTH S SPECIAL
Brand new 2 track reel to reel tape 

decks. 3 speed (7%-3%-1 7/8) will 
accept 7" reels, fitted with counter 
and pause control 240V A.C. opera­
tion. $19.50 P&P $3.

15 kHz CRYSTAL FILTERS 10.7 MHz 
M.E.W. $5 each P&P 75c.

2N3055 TRANSISTORS $1 each.
58 ohm COAX CABLE 100yd Rolls, ’/»" 

diam. $12 roll P&P $1.75.
52 ohm COAX CABLE W' diam. 45c yd, 

50c metre.
DOW KEY COAXIAL RELAYS 48 volt 

D.C. operation $15 P&P 75c.
3 "N" TYPE CONNECTORS to suit 

above $5.
SPLIT STATOR CAPACITORS with 

screwdriver slot drive, 9 pF, 17 pF or 
25 pF. Brand new Eddystone type $3 
each P&P 75c.

3ft TWIN CABLE AUDIO LEADS with 
3.5 mm plug fitted 10 for $2 P&P 
3 Pc.

2" SQUARE FACE 0-1 mA METERS 
calibrated 0-60 $3 P&P 75c.

——— Prices correct at time of going to press. —— 

MAIL ORDERS WELCOMED.
Please allow pack and post items 
listed on this page, if further infor­
mation required send a stamped 
S.A.E. for immediate reply from 
the above address.

INFORMATION CENTRE

DYNAMIC RANGE ENHANCER: Con­
gratulations on a very fine magazine. As 
a student on a limited income and a bud­
ding hifi enthusiast I appreciate your 
excellent articles dealing with the con­
struction of good quality hifi com­
ponents.

I have built the Playmaster 144 cassette 
deck, Twin 25W stereo amplifier and the 
excellent 3-41L speaker system and I am 
very impressed with their performance. 
However, may I make a suggestion as to 
what might be a very popular project 
amongst record users?

How about an article describing the 
construction of a dynamic range enhan­
cer? I have seen and heard commercial 
units and been very impressed with their 
operation. (J.P., Alderley, Qld.) 
• A number of integrated circuits for use 
in dynamic range enhancers have re­
cently become available, and we hope to 
produce a suitable circuit using these in 
the near future.
NOTES & ERRATA
TRANSISTOR ASSISTED IGNITION SYS­
TEM (August 1975, File No 3/TI/13): The 
BDY98 is now obsolete. Suitable substi­
tutes are the higher rated BDY97 or 
BDY96. We also suggest that a 220 ohm 
Yi watt resistor be connected across the 
three-diode string to ensure that Tl and 
T2 are positively turned off.
SYNC-A-SLIDE (June 1976, File No. 
2/MS/40). The FET (TR7) is incorrectly

W FRG-7
YAESU SYNTHESIZED 

RECEIVER
for 

Amateurs, 
Novices, 

and 
Short-Wave 

Listeners.
TECHNICAL DATA

• Electronic Band Changing.
• 0.5 — 29.9 MHz. Continuous Coverage.
• Uses Wadley Loop (drift cancellation circuit) to 

derive synthesized hetrodyne oscillator signal.
• LSB, USB, AM and CW.
• Frequency Readout better than 10 KHz(readable 

to 5 KHz).
• Stability within 500 Hz during any30 minute 

period after warmup.

•Better than 0.7/jV for 10 dB S + N/NSSBand 
CW.
Better than 2//V for 10 dB S + N/N AM.

• Selectivity ± 3KHzat—6dB, ± 7 KHz at —50dB

• Input impedance, high 0.5 —1.6 MHz.
50-75Ohm 1.6 —29.9 MHz.

• 234V AC 50-60HZ or 12V DC (externalorlnternal 
8 dry cell).

• Size 340 mm x 153 mm x 285 mm.

FRG-7 $259
Above prices include S.T Prices and specifications 
subject to change. __________

tail
60 Shannon St.. Box Hill North 
ELECTRONIC Vic . 3129 
SERVICES Ph89 2213 

designated as 2N3640. This should be 
2N4360.
AMENDED 50 Hz CRYSTAL DRIVE (July 
1976, File No 7/CL/23): The zener diode 
in the mains-powered version is shown 
reverse-connected.

ASC I I -Baudot. . . from p. 89 
machine by either looking at the type-bar 
heads, or running it in local and typing 
out each of the keys in alphabetic order, 
in both lower case (LTRS) and upper case 
(FIGS.) Either way, you can compare the 
results with the coding type-out shown 
in Fig. 4, which is that assumed by the 
translator.

The translator itself does make one 
minor decoding error, which proved dif­
ficult to obviate. It affects only the "at" 
or "per" sign (@), occurs only during 
ASCII-to-Baudot translation (i.e., during 
printing), and even then not every time.

You will find that whenever the 
character occurs immediately following 
figures or other upper-case Baudot 
characters, it will be translated and 
printed correctly. However, when it 
occurs immediately following letters, you 
will find that it will be mis-translated and 
printed as a G—its lower-case Baudot 
equivalent.

The reason for this error is that in ASCII 
code, the "at" sign is effectively an 
alphabetic character—it has the same 
codingfor the three most significant bits 
as do the first 15 letters. However, in 
Baudot code, where the character is 
present, it is regarded as an upper-case 
character or "figure".

Full processing of the character by the 
translator program would involve not 
only recognising and translating its code, 
but also performing the Baudot case 
checking and modification procedure 
which the program does with all other 
printing characters. This would involve 
sending the appropriate "FIGS" 
character ahead of the character itself, if 
the printer happened to be in letters 
mode.

This proved to be rather difficult, so I 
ended up compromising. The "at" sign 
is correctly translated into the 
appropriate 5-bit Baudot code, but is 
otherwise treated like one of the non­
printing characters like space, carriage 
return or line feed. This means that the 
program does not perform the usual case 
checking or modification, because in 
Baudot code the non-printing characters 
are "caseless"—they are the same in both 
cases, and hence do not affect printer 
case mode.

When you're using the translator and 
a Baudot machine with a system, remem­
ber that the translator buffer can only 
cope with an accumulation of 240 
characters. So if you want the system to 
print out a long hex listing or some text, 
do it in modest slabs.

If you forget and try printing out a large 
character string, you'll find that the 
translator will "lose" 240-character 
chunks of the string, due to the buffer
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input pointer having overtaken the out­
put pointer. This causes no problem to 
the translator, but it does foul up your 
print-out! So if you find that chunks of 
a printout are missing, simply try again 
with the system delivering the characters 
in smaller strings.

By the way, the use of a code translator 
inevitably involves a time delay in either 
direction—mainly because characters 
must be fully strobed in before they can 
be translated and then sent out again. 
This means that when characters are 
keyed in from the teleprinter keyboard 
there is a noticeable delay before they 
are echoed by the printer. The delay is 
particularly noticeable when the com­
puter system itself echoes on a com­
plete-character basis, giving a total 
"round trip" delay time of around 450 
milliseconds.

This takes a little getting used to, but 
it is one of the prices one pays for using 
a teleprinter which "speaks a different 
language".

Finally, a word on using Baudot tele­
printers with computers. Baudot 
machines were developed around 1906, 
long before electronic digital computers 
were a reality. Presumably their de­
signers didn't anticipate that anyone 
would ever want to use them to send lots 
of mixed letters and numerals, so they 
adopted the system of using "letters" 
and "figures" modes, with the two 
special case-change keys used to change 
back and forth between modes as re­
quired.

It won't take you long to realise that 
this makes the machines quite clumsy 
when it comes to keying in programs in 
hexadecimal code. You'll have to de­
velop the habit of always sending "LTRS" 
before you want to key in letters, and 
always sending "FIGS" before keying in 
figures.

The technique takes a while to get 
used to, and even then it is mildly 
irritating—especially if you are used to 
working with the more elegant ASCII 
machines. Still, Baudot machines have 
one big advantage—they're available, 
and they're cheap!

STOP PRESS: SC/MP 
GETS "TINY BASIC"

Just as this issue was going to press we 
received some happy news from NS 
Electronics regarding the SC/MP low 
cost development system described in 
our story on pages 78-81. By the time you 
read this, NS distributors should be able 
to supply a PROM card for the LCDS with 
a version of "Tiny BASIC".

No price information was available at 
the time of writing, but we understand 
that the program fits in 6 512-byte 
PROMs-i.e., 3k.

This news should be of particular 
interest to those seeking a way of getting 
into higher level programming at 
moderate cost.

We hope to give more details in a later 
issue. ®

DYNAMIC ELECTRONIC INDUSTRIES 
P.O. BOX, 162, SEAFORD, VICTORIA 3198 (PH. 786 6045)

THIS MONTH'S SPECIAL!
CAR RADIOS

Cat. No.
DAM — A.M. Manual $25. 8 Transistors, 2 Diodes
DAP/D — A.M. Push Button $42. DELUXE Model: 7 Transistors, 2 Diodes
DAP — Â.M. Push Button $38. Standard: 7 Transistors, 2 Diodes
DAPF — A.M./F.M. Push Button, 10 Transistors, 2 F.E.T.S., 2 I.C.'S

11 Diodes ONLY $55.00
DAPFX — A.F./F.M. Push Button, 19 Transistors, 2 F.E.T.S., 4 I.C.'S, 11 
Diodes, ONLY $85.00

ALL PRICES INCLUDE Speakers and Aerial 
'Option Fibreglass Antenna only $3 extra. 

P / P $ 3 extra

ALSO AVAILABLE
T.T.L. DIGITAL TRIACS
I.C. No. Description (All Dual in-line packs)
7400 Quad 2 input nand gate 45c.
7401 Quad 2 input nand gate open/collector

45c.
7402 Quad 2 input nor gate 45c.
7403 Quad 2 input nand gate/collector

45c.
7404 Hex. Inverter 45c.
7405 Hex. Inverter open/collector 45c.
7408 Quad 2 input and gate 45c.
7409 Quad 2 input and gate open /collector 45c.
7410 Triple 4 «nput nand schmitt trigger 45c
7413 Dual 4 input nand schmitt trigger 45c.
7420 Dual 4 input nand gate 45c
7430 Single 8 input nand gate 45c.
7437 Quad 2 input nand gate/buffer 70c
7440 Dual 4 input buffer 45c.
7441 1 of 10 decoder/driver $1.30
7442 B C D. to Decornai decoder/driver $1.10
7447 B C D to 7 segment

decoder/driver $1.70
7450 Dual and/or gate inverter/expander 45c.
7451 Dual 2 input and/or invert gate 45c.
7453 Expandable 4 wide 2 input and/or

invert gate 45c.
7454 4 wide 2 input and/or invert gate 45c.
7460 Dual 4 input expander 45c
7470 J.K. edge triggered flip flop 60c.
7472 J.K. M/S flip flop 70c
7473 Dual J.K. M/S flip flop 95c.
7474 Dual D flip flop 95c.
7475 4 Bit Latch $1.10
7476 Dual J K. M/S flip flop 90c.
7480 Full Adder $1.75
7482 2 Bit full adder $1.85
7483 4 Bit full adder $1.50
7486 Quad exclusive or gate 70c.
7490 Decade counter 90c.
7491 8 Bit shift register $1.30
7492 Divide by 1 2 counter 90c
7493 Binary counter 90c.
7495 4 Bit right/left shift register $2.10
7496 5 Bit shift register $1.90
74107 ')ual J K M/S flip flop 95c.
74121 One-shot Multivibrator 70c.
74141 BCD to decimal decoder/driver $3.10
74192 Up/down decade counter $2.45
74193 Up/down binary counter S3.80
9001 J.K. M /S flip flop (74105) S1.30
9368 5 Bit latch BCD to 7 seg decoder S3.10
SCR's
C103B 200V 800mA $1 65
C106Y I 30V 4A 95c
C106DI 400V 4A $1.40
C122D 400V 8A $2.00
C122E 500V 8A S2.50
DIACS S1.20
ST2
ST4

90c

All chips are supplied by National Semicon­
ductors and Motorola

POST AND PACKAGING 50c.
Prices correct at time of going to press.

5% discount on orders over $15.00.
5% discount on quantities of 100 and over.
Please send me the following items and/or your free 
catalogue.

Enclosed is a cheque for

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

Adress......................................................................................

.................................................................................E.A.10.76

SC141D 400V 6A
10A

$1.90

SC146D 400V (Use SCI 51 D) $2.00
SC151D 400V 15A $2.20
SC2500 400V 15A $8.00

LINEAR I.C.'S
L M 301 8DIL General Purpose Op Amp

90c
LM308 14DIL Super Beta Op Amp $2.30
LM339 14DIL Quad Comparator $ 3.20
LM380 14DIL 5W Power Audio

Amplifier $1.70
LM381 14SDIL Dual Low Noise

Pre-amplifier $3.30
LM709 14DIL High Performance

Op. Amp. $1.00
LM741 8DIL Freqency Compensated

Op. Amp. $1.00
IM 1808 14DIL Sound IF $4.65
LM3900 8DIL Quad Op. Amp $1.60
SILICONE BRIDGE RECTIFIERS
P010 100 1 8A $1.30
PD40 400 1 8A S1.70
POI 00 1KV 1 8A S4.10
PA40 400 8A S5.80
PA60 600 8A S6.60
PA 100 1KV 8A S8.50
PB40 400 25A $7.00
PB 100 1KV 25A S9.00'
SILICONE RECTIFIER DIODES
A14A 100 V 1A 20c
IN4002 200V 1A 20c
IN4004 400V 1A 20c.
IN4007 1KV 1A 30c.
IN5624 200V 5A S1.50
IN5625 400V 5A S1.70
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WORLD 
imports

HIGH-FIDELITY 
SPEAKERS

Fully imported 
PHILIPS SPEAKERS

AD0140/T8 new Tw. $ 10 ea. 
ADO16O/T8 Tw. $11 ea. 
AD5060/SQ8 M/R $13ea. 
AD0210/SQ8M/R $32ea. 
AD8066/W8 Bass. $17ea. 
AD10100/W8 Bass $40ea.
AD1265/W8 Bass 28 ea. 
AD 1 21 00/W8 Bass $45ea. 
ADF500/4500/8C/O

$13.50ea.
ADF1 2K1 2 atten. $4ea. 
ADF600/4000/8 C/O $27 ea. 
System 7A pair $165
System 14 pair $220
Timber kits 82L pair $40
AD8K40kit $125
AD12k12kit $220
KEF Concerto SK3 $275
Baffle board kit $320
Cadenza board kit $220
TANNOY HPD 31 5 12" $360 
TANNOY HPD 385 1 5" $470 
Goodmans component 
speakers and kits for Hi-fi P.A. 
& Musical.
HOKUTONE 12" 3-way kits 
including HT37 Horn Tw. and 
C/overs $120 pr.
CORAL, ETONE, CLARION, 
FANE, PIONEER, PLESSEY. 
All these and many more.
And the biggest discounts on 

topname hi-fi equipment

WORLD IMPORTS
232 RUNDLE ST, ADELAIDE 

SOUTH AUSTRALIA

Marketplace
TRANSFORMER BARGAINS. All 240V pri. 12VCT, IA or 

25VCT, 4A $4 50; 25VCT, 1.2A or 40VCT, 7A $7; 
12VCT. 4 5A or 18V, 3A or 40VCT, 1.4A or 70VCT, 8A 
■$10; 18V, 4A or 25VCT, 2.5A or 40VCT, 1.7A or 70VCT. 
1A $10.50; 18V, 6.5A or 25VCT, 5A or 40VCT 3A or 
70VCT, 1.7A $15.50 Special offer 10V, 35A & 38VCT,
35A $3.50, 30V, 3A & 9VCT, 1A $9.70. Project & audio 

transformers, crossover, R.F., & project coils also. Send 
S.A.E. for catalog METAL BOXES, galv. steel & cover. 
26gge, 6 x 11 x 10 (cms) $2.30; 22gge. 10 x 20 x 13 
$3.50, 8x15x12 $3.20, 10 x 23 x 17 $4 All prices 
include postage; 10% discount above $20. R.K.O. Elec­
tronics, P.O. Box 150, Springvale, Vic. 3171. Phone 
96 2061.

URGENT STOCKTAKING SALE . . . DISCOUNT FOR BULK' 
SALE . . . MOST OF THE FOLLOWING LINES HAVE BEEN 
REDUCED EVEN MORE TO BE SOLD OUT. WE LL SAY NO 
MORE, LOOK AT THESE GIVEAWAY PRICES!!! SEMICON­
DUCTORS AT CRAZY PRICES!!! 40250 (2N3054)-10 
for $11, 2N6107—10 for $8, 2SA 353 (AF126)—10 for 
$5, BC157—10 for $3, BF198—10 for $4.50, 
AS320—200 for $20, AS148-200 for $20, AS149-200 
for $20, XA101 (OC45)—100 for $10. INTEGRATED 
CIRCUITS—HA1322 Audio Power I.C. Incl. Cct diagram 
5.5 Watts Peak-4 for $7 or 20 for $28. CA3012 (Can)—5 
for $5, CA3013 (Can)—5 for $5, CA3018 (Can)-5 for $5. 
ELECTROLYTICS (Pigtails): 10OOuf/25v-25 for $9, 
2uf/300v—100 for $11. 8uf/300v—25 for $6, 
40uf/200v—10 for $6. STYROSEAL CAPS-Top Quality 
At Ridiculous Prices. These won't last long. 
100pf/125v—200 for $5, 680pf/125v-100 for $2.75, 
680pf/630v—100 for $3, 680pf/1000v—200 for $10. 
TANTALUMS—(Miniature) 7uf/3v—100 for $3. POWER 
RESISTORS-Top Quality: 5.6k, 5%, 7w—100 for $15, 
5.6k, 5%, 6w—100 for $14, 4.7k, 5%, 7w—100 for $ 16. 
COPPER CLAD BOARD-Top Quality. IDEAL FOR GROUP 
BUYERS OR QUANTITY BUYERS. W x 5"—10 for $4.50 
or 50 for $20, 9" x 12"—16 for $15, (Please don't forget 

to add extra postage for these quantities). HIGH VOLTAGE 
CERAMIC DISC CAPACITORS-4700pf/ 500v-100 for 
$3, 100pf/3kv—10 for $1.75, 330pf/2.5kv-10 for 
$1.40, 1 80pf / 4kv—l|o for $1.50. TUNING 

CONDENSORS—(2-gang)—5 for $10 FEED THROUGH 
CERAMICS—(1 OOOpf/35Ov)—20 for $1.80. ON TOP OF 
THESE SUPER VALUES THERE IS A FURTHER DISCOUNT 
OF—10% For Orders Over $100, 12% For Orders Over 
$200, 13% For Orders Over $300. STOCK UP NOW OR 
YOU'LL BE SORRY!! POST YOUR ORDER TODAY. THE 
BARGAINS YOU WANT MAY BE GONE TOMORROW!!! 
Post and Pack Basic 60c or extra for heavy parcels. 
MICRONICS, P.O. Box 175, Randwick, N.S.W. 2031.

AERIALS, TELEVISION AND F.M. For the best selection of 
aerials in Melbourne Adrian Michell's TELEVISION 
REPLACEMENTS Rear 139 Union Rd, Surrey Hills, Vic. 
3127. Phone 89 1019. Where the T.V. technicians meet.

TIME CLOCKS

SANGAMO 
$16.00 

DAY OMIT 
DEVICE

VENNER 
$16.00 
now with 

spring reserve

SANGAMO 
$13.50 

LESS 
DAY OMIT 

DEVICE
240V 50 cs 1 5A Contacts

Used tested and guaranteed 
PACK & POST N.S.W. $2.00

Vic. & Old. $2.50 W.A. $3.00
CLOCK DISPOSAL CO.

P.O. Box 147
LINDFIELD, N.S.W. 2070

RESISTORS AND CAPACITORS. Resistors all E12 values.
% watt carbon film. 10 ohm to 1 meg 2 cents each I.R.H 
GL Vi or GLP. Yi 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. Vz 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, 15 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.

AUSTRALIAN RADIO DX CLUB — Covering overseas and 
long distance radio reception, including short-wave and 
medium-wave. Monthly bulletin for all members. For full 
details, write enclosing 40c to ARDXC, 3 Kadana St, Oak 
Park, Victoria 3046.

LCD DIGITAL CLOCK-$40 others Digital Clock from $15 
Write Hong Kong Electronic Bargain Centre. PO Box K2618, 
Hong Kong, for free catalogue.

P.C. BOARDS are available for P.E. JOANNA Touch Sensitive 
Electronic PIANO, PUBLISHED July, 75. in Practical Elec­
tronics. A complete set of 14 PC. boards $30.90, P&P 
$1.20.
Hear the sound and various voicing effects of P. E. JOANNA 
Electronic Piano. Cassette Tape Recording (Approx. 20 min.) 
$4.50, P & P 60 c.
P C. Boards for RHYTHM GENERATOR, Practical Wireless, 
June, 76. a set of 3. $11.50, P & P 60 c.
NOVELTY MART, P.O. BOX 390.
MASCOT, N.S.W. 2020.

SHORTWAVE LISTENERS & DXERS: The Southern Cross 
DX Club'' is for you! Members in all states. Details for 18 
cents stamp to — GPO Box 336, Adelaide, South Australia 
5001.________________________________________________

PC LAMINATES TO CLEAR 3%" x 24" x 1/16", single­
sided phenolic. 1 oz copper $2.50 for a pack of 5. Please 
add postage Weight 700gm Hobby Hire, 16 Coveney St, 
Bexley. 2207 Tel 50 4361.

BOOMERANG TAPE RECORDING CLUB - Full details 9" 
x 4" S.A.E. P.O. Box 118. Wellington, N S W 2820.

STEREO SANYO DCX 2000K AM.FM HI Fl Amp. 20w per 
Ch. $179. BELT DRIVE T. Table superb arm mag. cart, in 
box with hinged lid $89. SPEAKERS 8" wf. 2" tw. in walnut 
boxes $89 pr. also WHARFDALES 12" wf. 3" tw. in walnut 
boxes $149 pr. All brand new in cartons fully guaranteed. 
STAFFORD TV. 3897122.245 Bronte Rd. Waverley, NSW 
2024.

INSTRUMENT 
HIRE

All types of test and measuring 
instruments. Phone or write for

FREE CATALOGUE 
Address: HOBBY HIRE 

16 COVENEY ST 
BEXLEY 2207 
P.O. BOX 177 
BEXLEY 2207

Phone: (02)50 4361
We Deliver 

Anywhere in Australia 
BANKCARD WELCOMED
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DISCOVER the exciting 
world of EXPLORATION!

WILLIS TRADING CO. PTY. LTD.
PERTH G PO Box No X2217 W A 6OO1 429 MURRA.’ ST , ‘I RTH WA 21 7609 21 7600

MULTIMETER 
KIT

Build your own 
meter—complete with PC board 
and full instructions. 16 ranges. 

$16.95 ea

TRANSISTOR 
RADIO CHASSIS

VISIT OUR MODERN 
SHOWROOMS—SEE OUR 
FASCINATING DISPLAY

Telescopes for every purpose, build-it- 
yourself kits binoculars from pocket size to 
giant 1 5 x 80 models, microscopes and 
weather equipment for the student and 
hobbyist, astronomy books, charts and 
atlases.
Send 45c to Dept. 'A', P.O. Box 568, 
Crows Nest, 2065 for informative 
catalogue.

Drake General 
Coverage Receiver
,5mHz to 30mHz Battery & Mains

♦299.00 Plus P&P.

Astro-Optical Supplies Pty. Ltd.
11 CLARKE STREET. CROWS NEST. SYDNEY N S W 2065 PH 43 4360 

200 BOURKE STREET MIO CITY ARCADE. MELBOURNE. VIC PH: 663 2761
All prices plus P&P

As in most small radios. Some AM-FM 
types. Complete with all components, 
except speakers Most in working order. 
Priced at only 75c ea.

Electronic Tool Kit 
$19.75

Tweezers 
File
Soldering Iron 
Solder
Philips S/Driver 
2 Screw Drivers 
Long Nose Pliers 
Flat Nose Pliers 
End Cutters 
Vinyl Zip Case

ELECTROCRAFT PTY. LTD.

VHF 
CONVERTER 

TUNER 
110-136 MHz 

couples to 
broadcast 
receiver, 

$7.95 ea.

1 Watt 3 channel 
C.B transceiver
• With call system
• External aerial
Provision for exter­
nal speaker, aerial, 
and power supply. 
$50.00 
Post $ 1 extra.

And other 
types available.

NC310 1 WATT 
TRANSCEIVER

FM Monitor Receiver 12 Chan­
nel available for either Low or 
High Band. $110.00 plus Crys­
tals.

106A Hampden Rd. 
Artarmon, 2064 
Phone411-2989

Distributors of Belling Lee, Channel Master, Ecraft, Hills. HI.Q. 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
box 6.74
3.75.T/S 3-way 75 ohm Transformer Splitter
box 8.41
4.75.T/S 4-way 75 ohm Transformer Splitter
box 8 94
5.75.T/S 5-way 75ohm Transformer Splitter
box 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 6.31
10" diameter degaussing coil 24 00

TELEVISION AERIALS FOR COLOUR 
CHANNELMASTER

6el TL1 $19.52
8el TL2 26.84
9el TL3 32.70
11el TL4 39.70

HILLS AERIALS
2010 Airways $42.50
CA16 Phased Array 33 16
Extra Gain Lift els for CA16 3.33
8el 215 19.26

9el Colour Crossfire 3615A $38.34
13el Colour Crossfire 3614A 43.91
1 7el Colour Crossfire 3613A 57.45
21 el Colour Crossfire 361 2A 66.64
24el Colour Crossfire 361 7A 70.87
28el Super Crossfire 361 7A 106.79
Super CoIoray the 3111 Ghost Killing

Aerial 36.50
2el Small CoIoray 3110 22.75

HILLS E.F.C. RANGE 75 ohm
E.F.C. 1 $24.17
E.F.C. 2 32.06
E.F.C. 3/24 46.65
E.F.C. 4/24 58.69

AUSTENNA STARFIRE RANGE
7EL CC7FA $26 39
9EL CC9FA 31 18
13EL CC14FA 57 00
18EL CC19FA 62 17

FM AERIALS
Hills 2EL FM1 $8.17
HILLS 3EL 353 11.16
Hills 3EL FM3 1754
Hl-Q 4EL 17.05
Hl-Q Gutter clip 11.55
Matchmaster G2FM 17.54
Austenna FM3F 19.96

HILLS THE NEW TELRAY RANGE­
AI! Australia V.H.F. Channels & F.M.

COAXIAL CABLES
Attenuation per 100ft at 200MHz Reel Size Price

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 OdB 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 100 ft 9.90
Open wire line 300 ohm 1.5dB 300 ft 29 RO

LAB GEAR AMPLIFIERS
VHF Pnce
Mast head 22 dB 75 ohm $72.43
CM 6014/DA 20 dB 60 25
CM 6034/DA 4 outlets 8 dB each 54.90
CM 6036/DA VHF 30dB UHF

28dB 84.63
Televerta (VHF to UHF

frequency converter) 67.48

KINGRAY AMPLIFIERS Price
D15/500 m/V $48.80
D30/500 m/V 57.95
D40/600 m/V 79 30
D12/15OO m/V 67.10
MH 20 mast Head 300-75 ohm 64.63

TELESCOPIC MASTS

20ft 
30ft 
40ft 
50ft

18g steel in 
10ft sections 
must be guyed

$19.30
$30.81
42.00
54.42

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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SCOOP BUY 
FROM SHEEN!

NEW MODEL 909

12.95 
each

FEATURES: 8 Digit Display • 
Exchange Key (M + M-MRMS)
• 4 Key Memory • Square Root
• Percentage • Sign Change

ALSO 
AT THE NEW 
LOW PRICE 

$19.95 EACH
Adaptor 
Available 
For Each 
Model 
$7.50 EXTRA
P.&.P. $2.00

Only a limited number of the famous 
"Sheen" model "1000" scientific 
calculator available at this price, so 
be early.

Features

• 8 Digit display
•Cos, Sin, Tan
• Cos'1, Sin*’, Tan'.’
• Log Y* E*

• Vx 7T 1 /x 
•M+ M— MS
• Guaranteed

Send cheque or money order to: 
SHEEN ELECTRONICS AUST 

5 FREIGHT ROAD 
TULLAMARINE, VIC. 3043

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. GRO Box 506. Sydney. 2001 Subscription will start with first available

I Name..........................................................

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

Postcode................................ Enclosed is......................for............................years

LANTHUR
ELECTRONICS

69 Buchanan Avenue, North Balwyn, 
Vic. 3104 P.O Box162. Ph. 854061

ELECTRIC MOTOR 
SPEED CONTROLLER KITS.

Especially for hand tools, drills etc. or other brush 
type ac/dc motors. Consists of triac, resistor 
diodes, pot., knob, 3 pin base & plug and circuit. 
10 amp. (2400 watt) rating $9.75 
Price includes postage.

LAMP DIMMER KITS
Will control incandescent lamps down to out. Con­
tains triac, diac, caps, resistors, pot, knob, ferrite 
rod, enamel wire & circuit.
10 amp. (2400 watt) rating. $7.95 
Price includes postage.

PLASTIC CABINETS
Suitable for above speed controller and lamp dim­
mer. $1.55
Post free if supplied with dimmer or controller. 
Otherwise post 0.40.

BATTERY CHARGER KITS
For charging wet batteries. 12 volt at 2 amp.. 
Consists of transformer, bridge rectifier, ballast 
resistor and circuit. $9.50
Plus postage-Vic. $1., WA $2.50, Other $2.

POWER SUPPLY KITS
Replace batteries in radios, tape recorders, 
instruments etc..
Will supply de. voltages from 6 to 15. Consists 
of tapped transformer, bridge rectifier, filter cap. 
& circuit.
One amp rating $8.50
Plus postage. Vic $1.00, WA. $2.00, Other. 
$1.80.
Two amp. rating $17.50
Plus postage. Vic $1., WA $2.50,Other $2.

METERS
Ten amp. ac/dc moving iron type. Approx, size 
55 x 55mm. $4.95

BRIDGE RECTIFIERS
Miniature silicon type. 400 piv at 1.5 amp.
$ 1.20 each. Five for $5.00

SILICON DIODES
Automotive stud mount type. Rating 200 piv at 
25 amp. Fwd. or rev. avail. $ 1.95

BATTERY CHARGER RECTIFIERS
Selenium plate bridge rated at 25 v.olt 6 amp 

$6.95 
Above 4 items are-post free.

Subscription Rates

SA 14.00 per year 
within Australia.
SA1 7.00 per year 
elsewhere.
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Ibr what you are 
about to receive.

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, PO. Box 49, Kensington. N.S.W. 2033.



Performance and Appearance
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
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