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Now from Sony: 
the Definitive Direct Drives.

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

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

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

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

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

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

SONY
Research makes the difference.
GAC.S.7902
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PHILIPS

DESIGNER’S CHOICE
The locally oxidised CMOS alternative
■ LOCMOS 4000 is the new high performace CMOS family from

Philips. Costing no more than conventional CMOS it gives you: 
- higher speeds - lower static power - high noise immunity 
- buffered, standardised outputs
- ideal transfer characteristics - high packaging densities

■ LOCMOS 4000 is pin-for-pin compatible with the other popular 
4000 ranges.

■ LOCMOS 4000 is fully second sourced - no alternate source 
problems.

‘LOCMOS 4000B Series fully meets new JEDEC 
Standard “B” Series CMOS specifications.
Philips Electronic Components and Materials
Sydney. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  421261, 420361
Melbourne. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6990300
Brisbane. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2774822
Adelaide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2234022
Perth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 654199

NEGATIVE-GOING INPUT RAMPS OF 
0.1 /xs AND 1,0 /xs APPLIED TO 
CONVENTIONAL AND FULLY 

BUFFERED GATES

Philips Electronic Components and Materials 
P.O. Box 50, LANE COVE. 2066 N.S.W.
I am interested in using your new LOCMOS 
integrated circuits HEF 4000 series.
Please send brochure. □
Please arrange for your 
representative to call on me. □

NAME....................................................................

POSITION..............................................................

Clip coupon to your letterhead

Electronic 
Components 
and Materials PHILIPS

153 0173
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CB: A decision needed urgently

As I sit down to write this leader, it is only a few days since the Minister for Posts 
and Telecommunications released the discussion paper prepared by his department 
on CB radio (see our news item on page 29). Predictably, the paper has generated 
renewed interest in and discussion of the whole CB question.

While the somewhat insular bureaucratic origin of the paper is apparent both in 
the terminology used and in the assumptions made in certain places, its appraisal 
of the various and often conflicting considerations with regard to legalisation of an 
Australian CB service is fairly even-handed. So much so that many have already cri­
ticised the paper for its failure to give concrete recommendations.

As for the paper's three suggested options, none would seem to be without its 
problems. The main problem for these or any proposed form of CB service is the 
provision of adequate controls; controls not only of the equipment used, but of the 
way it is used. The controls must be sufficient to ensure a reasonable standard of 
service for the majority of users, but at the same time they must be realistic—in other 
words, they must be capable of being enforced at reasonable cost.

Inevitably, any proposed plan must take into account the already large and growing 
number of illegal operators currently using 27MHz US-style CB equipment. This being 
the case, the paper's third option just doesn't seem realistic. And as both of the 
other options seem to have inadequacies, perhaps the best plan would be to effec­
tively combine the two: provide for a variety of services on the 27MHz band using 
basically the same equipment, but restrict “personal" and "hobby" activity to a limi­
ted number of channels. Radio amateurs, volunteer services and others would use 
different channels, but with one or more channels set aside for emergency com­
munications by ALL users.

Whether this sort of plan is adopted or not, however, there is one thing certain: 
action should be taken as soon as possible. Already the situation has been allowed 
to develop beyond the point where all options are equally viable; a UHF service 
is really no longer feasible, for example,—at least in the short term.

The longer a decision is delayed, the fewer the options which will be left. In fact 
if it is delayed much longer, the only real option will be simply to legalise a full-scale 
US-style CB service-because we will already have one.

One final point. Many of the imported CB transceivers currently being sold and 
used have public-address or "PA" facilities. These may be worthwhile in marine situa­
tions, but they are too easily abused on the road. In our opinion, the use of such 
facilities should be banned by the traffic authorities—in the interests of road safety.

—Jamieson Rowe
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The Luxor 9255 Hi Fi stereo cassette deck

The Luxor ‘Swedish Sound’ 
Cassette Decks

A superb cassette deck from Sweden’s largest 
manufacturer of high-quality stereo systems

In 1923, at Motala in Sweden, 
Luxor first began serial pro­
duction of radio sets. Since that 
time, Luxor has grown to be, 
among other things, Sweden’s 
largest-selling range of high- 
fidelity stereo cassette decks.

Switch to the feature
The Luxor 9255 features a switch 
for the new ferro-chromium tapes, 
as well as automatic switching 
and adjustment to chromium­
dioxide tapes. Headphone sockets 
for listening to both recording and 
playback. Separate inputs and 
switches for microphone and 
amplifier. Including mixing of the 
centre microphone with another 
sound source.

Technical features
The Luxor 9255 incorporates 
Dolby noise reduction and motors, 
with a tacho-controlled motor for 
constant speed. A tone head of 
‘super hard permalloy’ for long 
life and better dynamics. Very low 
wow and flutter. And it is 
electronically controlled with 
automatic stop for all functions.

It looks as good as it sounds 
Finished in an elegant black 
design with aluminium trim­
mings, and a plastic lid that will 
stay open in any position.

Combine with Luxor Hi-Fi 
Speakers. Luxor have a large 
range of speakers - from the 50W 
Bass Reflex with a 25cm bass unit, 
dome tweeter and treble unit. To a 
15W speaker with a 13cm drive 
unit and a 6.5cm treble unit.

And Luxor record players 
Luxor record players feature an 
exclusive system for mounting

and balancing the pick-up arm. A 
magnetic dynamic cartridge with 
adjustable stylus pressure. And a 
16-pole synchronous motor and 
belt drive.

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 speakers, the more 
impressive they become.

Sweden at its best.

I To Luxor, P.O. Box 205,
। Glen Iris, Victoria, 3146.
■ □ I would like to know more about the 

Luxor range of stereo systems,
• including cassette decks.
I □ I am interested in becoming a Luxor
| distributor.
| □ I am interest in becoming a Luxor

। Stockist.

I Name____________ :_______________
। Ad dress _____ ___________ ________

' ------------------------Postcode_________■-<
I (Luxor, c/-1396 Malvern Road, 
I Tooronga, Vic.) j
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Heedle in the hi-fi haystack.
Even we were astounded 
at how difficult it is to find 
an adequate other-brand 
replacement stylus for a Shure 
cartridge. We recently 
purchased 241 random styli 
that were not manufactured by 
Shure, but were being sold as 
replacements for our cartridges. 
Only ONE of these 241 styli 
could pass the same basic 
production line performance 
tests that ALL genuine Shure 
styli must pass. But don’t
AUDIO ENGINEERS (Vic.) 
2A Hill Street, 
THORNBURY. 3071. Vic.

simply accept wha t we say here. 
Send for the documented test 
results we’ve compiled for you 
in data booklet #AL548. Insist 
on a genuine Shure stylus so 
that your cartridge will retain 
its original performance 
capability-and at the same 
time protect your records.

Distributed In Australia by
AUDIO ENGINEERS PTY. LTD.
342 Kent Street, Sydney.

TECHNICORNER
The criteria for these tests involved the 
eight standard production line 
inspections used for all Shure styli: 
Visual and mechanical inspection, tip 
configuration, trackability, vertical 
drift, 1,000 Hz output level 
measurement, channel separation at 
1,000 Hz, channel separation at 10,000 
Hz, and frequency response.
Only genuine Shure styli have the 
nameSHUREon the stylus grip and the 
words “This Stereo Dynetic® stylus is 
precision manufactured by Shure 
Brothers Inc." on the box.

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

— AE116/FF

AUDIO ENGINEERS (Qld.)
57 Castlemaine Street,
MILTON. 4064. Qld.
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© Hi Fi News

CORDLESS INFRA-RED STEREO 
PHONES FROM SENNHEISER

As foreshadowed in our February 1976 issue, Sennheiser 
have announced a stereo version of their infra-red headphone 
system which will make it possible for hifi enthusiasts to enjoy 
headphone listening without the problem of trailing cords. 
The system is being released in Australia, during the current 
month, by R. H. Cunningham Pty Ltd, of 493 Victoria St, 
West Melbourne 3003.

by NEVILLE WILLIAMS

The infra-red cordless headphone sys­
tem has been in the marketplace— 
particularly the European marketplace 
—for a couple of years, mainly in connec­
tion with television receivers. In some 
cases the facility has been built in; in 
others, an infra-red transmitter is 
installed on or under the receiver 
cabinet, so that the LR. rays fill the likely 
viewing area.

According to Sennheiser, something 
like 100,000 units are currently in use in 
Germany alone.

In the original Sennheiser model SI-406 
transmitter, the rays come from a group 
of six gallium-arsenide infra-red light 
emitting diodes, each mounted in a tiny 
reflector and operating in parallel to 

The Sennheiser SI-434 infra-red stereo transmitter, as it will be sold in Australia, with 
power supply in the foreground and stereo phone jack to the left. The makers say 
that a working FM deviation of ±35kHz will result when the transmitter is fed from 
+ 6dB program line level, or just over IV of AC signal. Input impedance is about 
15,000 ohms.

provide the necessary level of illumina­
tion. Along with the rest of the circuitry, 
they are powered from a small mains 
supply which plugs directly into a wall 
socket. The supply can be switched off 
and on as needed but, in any case, 
automatic circuitry turns the LEDs off in 
the absence of audio input signal.

Intended for mono only, this version 
can operate from an audio signal picked 
up from any convenient point in a TV 
receiver and at any amplitude level be­
tween about 10mV and 1V; in-built auto­
matic gain control circuitry provides the 
necessary accommodation, preventing 
overload and ensuring an appropriate 
level of signal through the system.

The audio is used to frequency

Sennheiser's HDI-434 infra-red stereo
phones. In the foreground is the right 
earpiece, containing the I.R. receiving 
diode, the left/right/stereo switch (top), 
off/on switch (bottom) and the two slide 
type volume controls.

modulate a carrier centred on 95kHz by 
up to plus and minus 50kHz. This is 
imposed, in turn, on the infra-red radia­
tion from the LEDs, and made available 
to any or all infra-red headphone 
/receivers in the viewing room.

The mono infra-red receiver HDI-406, 
pictured in the February '76 issue is 
housed in a light moulding which is sup­
ported under the listener's chin by the 
stethescope phones. A single light sensi­
tive silicon PIN diode behind a filter 
bezel picks up the infra-red radiation, the 
whole receiving circuitry being powered 
by a tiny rechargeable plug-in battery 
pack.

On test, the mono system performed 
exactly as Sennheiser had claimed, giving 
clean noise-free sound, unaffected by 
normal indoor natural or artificial 
illumination. Sound was available 
anywhere in the viewing room and was 
interrupted only by postures deliberately 
intended to hide the receptor diode from 
the transmitter and from surfaces likely 
to reflect the infra-red radiation.

For all practical purposes, sound was 
available anywhere in the viewing area 
and to any number of people wearing LR. 
receiver/headphones.

For a variety of reasons, the original 
mono system was not heavily promoted 
on the Australian market but R. H. Cun­
ningham Pty. Ltd., are now collaborating 
with Sennheiser to introduce the infra­
red cordless headphone system to Aus­
tralia under the title Sennheiser 
"INFRAPORT".

They are envisaging a variety of
6 ELECTRONICS Australia, March, 1977



applications for INFRAPORT units. For 
the mono version: cordless headphones 
for television viewing or ordinary radio 
listening; cordless headphones for 
patients in dental surgeries and other 
situations where selected music may 
reduce tension. With higher powered 
transmitters and phones: cordless hear­
ing aids for people in churches, halls, 
auditoriums, cinemas, etc. Yet another 
possibility is for seminars and trade 
exhibitions.

The release of a stereo version opens 
up other interesting possibilities, but the 
main emphasis will probably be on 
domestic hifi listening.

The new "domestic" stereo model 
transmitter is designated as type SI-434. 
Measuring 200 x 80 x 17m, it contains two 
distinct channels, each involving six I.R. 
light emitting diodes, sufficient to 
"illuminate" any typical viewing room. 
An extra diode radiates visible light and 
serves the dual function of showing that 
the transmitter is "on", and indicating an 
appropriate order of carrier deviation.

And here the new hifi stereo version 
would appear to differ significantly from 
the TV type, which relies on automatic 
gain control to set the transmitter 
modulation level.

While a convenient scheme in some 
ways, AGC must inevitably compress the 
natural dynamics of the signal being 
processed, limiting crescendos and 
boosting the softer passages. Of no great 
consequence for TV sound, such artificial 
compression would be unacceptable for 
hifi listening

In consequence, instructions with the 
transmitter unit indicate that, after suit­
able connection is made to the audio sig­
nal source, the amplifier volume control 
should be adjusted so that the indicator 
diode produces brightness peaks which 
appear to relate to the amplitude of the 
sound signal.

While the European literature suggests 
two or three options for connecting the 
transmitter to the hifi equipment, the 
prototype Australian model pictured is 
fitted with a 6.5mm stereo headphone 
plug intended to go into the normal 
headphone socket.

The transmitter power supply- 
somewhat larger and heavier than the 
earlier mono supply, can be located in 
some out-of-the-way position, plugging 
into the power point by way of an 
ordinary length of flex. Power consump­
tion at 240V is 10 watts.

Specifications indicate that the left 
channel transmitter operates on a 
frequency of 95kHz—the same frequency 
as adopted for the earlier mono version. 
The right channel is centred on 250kHz. 
Both are frequency modulated with up 
to 50kHz deviation, using a standard 50uS 
pre-emphasis. Rated frequency response 
is 20Hz to 20kHz ( + 0 and —3dB); har­
monic distortion, less than 1%; signal 
/noise ratio not less than 60dB DIN; 
channel separation not less than 55dB.

The new HDI-434 stereo receiver/
headphone set is quite different from the

NEW HIFI PRODUCTS FROM AIWA
Sloping deck, Dolby/MPX, 3-way bias switching
AIWA's new cassette 
deck type AD-1250 
offers the sloping 
panel look but with 
the advantage of a 
tilting perspex dust 
cover. It employs 
AIWA's oil damped 
cassette handling 
system and has auto­
stop facilities, pause 
and quick review. 
With Dolby and MPX 
to cope with dyna­
mic range, it also 
includes 3-way 
switching to suit nor­
mal oxide tape, 
Chromium-dioxide 
and ferrichrome 
multi-layer. The 
head is "ultra-hard
permalloy" and the frequency response 
is to 14kHz or16kHz, depending on the tape used.

5-Band full coverage cassete-radio

Disc, cassette facilities, AM / FM / SW radio
A really comprehen­
sive package, AIWA's 
3-way entertainment 
centre model AF- 
5050 includes a 
4-band receiver 
covering AM, FM & 
shortwave, plus 
150-340kHz. The 
amplifier has bass, 
treble, loudness and 
volume controls and 
offers 10 to 15W RMS 
per channel at 1% 
distortion at full out­
put. The record 
player has belt drive, 
balanced arm and a 
magnetic cartridge, while the cassette 
deck includes all modern facilities.

AIWA's radio-cassette recorder com­
bination is notable for its wide and con­
tinuous coverage: four bands from 
525kHz, the low end of the broadcast 
band through to 28MHz and taking in CB 
frequencies. A fifth band takes in FM 
broadcasting from 87.5 to 108MHz. It 
also features an in-built mono cassette 
recorder with AC erase, integral electret 
microphone and good electrical specifi­
cations. Operation is from AC mains, 5 
internal D type cells, or from a car battery 
via a suitable adaptor cord.

For further information on these pro­
ducts, contact AIWA Australia Pty Ltd, 14 
Gertrude St, Arncliffe, NSW 2205.
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from SENNHEISER
The HD400 is the latest in the 

Sennheiser family of 
‘Open-Aire’ headphones. 
Ultra light weight (under 3 

ozs), they are extremely 
comfortable with foam ear 

pads that can be removed for 
washing.

Frequency response: ...20-20,000 Hz

Impedance:...................................60011

Weight:...................80 g without cable

Cable length:............ ...................... 3 m

The new HD424X offers more 
volume throughout its range, 

and greater comfort with a 
self-locking, adjustable 

headband, and washable 
foam ear pads.

Frequency response: ...16-20,000 Hz

Impedance:............................. 2.000 0

Weight:.................................... „...180 g

Cable length:.............................  3 m

And now the HD414X, an 
improved version of the 
outstanding HD414 (more 
than One Million sold), with 
an extended frequency 
range. Fitted with washable 
foam ear pads.

Frequency response: ...20-20,000 Hz

Impedance:............................... 2,000 fl

Weight:...........................................125 g

Cable length:....................................3 m

The HD224X Is a dynamic 
headphone fitted with two 
newly developed capsules 
providing excellent 
frequency response and 
reproduction. Gentle ear 
pads ensure sound proof 
listening.

Frequency response: ...16-20,000 Hz

Impedance:...................................200 0

Weight:......................................... 252 g

Cable length:....................................3 m

Sennheiser presents "four of the best” stereo headphones 
they have ever produced, to give music listening pleasure an 

out of this world experience.
Unsurpassed in design and technological development, 

Sennheiser have combined the most wanted features with 
comfort, modern styling and faithful reproduction throughout 

the entire audio range.
Choose the headphones to suit you, from Sennheiser’s 

“four of the best”.

V 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 
OLD.: 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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mono version. Whereas the mono 
phones were very light and unobtrusive, 
with stethescope extensions to the ears, 
the new stereo phones are quite large, 
without being proportionately either 
heavy (380g). or cumbersome. A padded 
surface rests against the ears, while an 
adjustable cushion strap inside the main 
headband adapts them to the needs of 
individual wearers.

The I.R. receiving PIN diode is housed 
under a filter lens on the front edge of 
the right-hand phone housing, so that it 
faces in the same general direction as the 
listener. Signal from the diode is transfer­
red to the left housing, which contains 
most of the receiving electronics, plus a 
standard transistor style 9V battery 
housed in its own small compartment. 
Current drain is 4mA and approximate 
battery life 100 hours.

Sennheiser (overseas) literature men­
tions that a physically interchangeable 
NiCd rechargeable battery (Petrix Tr7/8, 
&C) is available.

Control facilities for the phones are 
provided on the rear of the right housing. 
They include an off-on switch, indépen­
dant left and right volume controls, and 
a switch which allows the phones to be 
used in two-channel mode, or to take a 
common output from the left or right 
channels, as desired. This gives the clue 
to Sennheiser's reference to the phones 
as "universal". Fairly obviously, they 
could be set to receive only from the left 
channel, making them compatible with 
the mono signal on 95kHz, radiated by 
the simpler "TV" type transmitter.

The remaining space in the two hous­
ings is, of course, taken up by the 
dynamic transducers, which are derived 
from those in Sennheiser's well known 
HD-424 stereo headsets. The intrinsic 
quality is therefore similar, while the 
sound pressure level available is approxi­
mately 108dB — high enough even for 
professional requirements. Other figures 
for the overall system are as given 
earlier.

While the domestic application is the 
most obvious one for the stereo headset, 
Sennheiser literature suggests other 
interesting possibilities.

Because of the excellent channel 
separation, the system can be used for 
two-channel applications, as distinct 
from stereo. In sound and television 
studios, production staff can wear 
phones with the program line output 
audible in one ear and directors or other 
instructions in the other—both subject to 
independent volume control. Studio 
musicians, working under electronic mix 
conditions, can likewise be provided 
with two channels of sound.

Yet another application would appear 
to be for bi-lingual conferences and 
exhibitions.

Again, those with hearing problems 
may benefit from wearing headphones, 
with the option of operating them at

IN TUNE WITH 
TOSHIBA-EMI

Wherever you see a Toshiba product, there’s a pretty girl in attendance; at least 
that's the way it seems to be in the adverts. This portable radio/cassette recorder 
is no exception. Designated as model RT-2300, it operates from AC mains or inter­
nal batteries, and delivers an output of 1W to a 9.2cm speaker. Features include 
AM and FM coverage, in-built capacitor microphone, meter for battery condition 
and recording level and normal deck control facilities.

Toshiba's new glamour stereo FM tuner, model 910, almost missed out on the 
supporting charm with only a feminine hand showing. It was selected by the spon­
sors of the Chicago Electronics Show as a special innovative design exhibit. Con­
ventional controls have been completely eliminated, its nineteen functions being 
actuated by merely touching the designated spot on the front panel. Seven pre­
settable channels are provided for, but general tuning is accomplished by touching 
areas marked "Tune Up" or "Tune Down", the frequency at any time being indica­
ted by an easy-to-read digital display. (Information on Toshiba products can be 
obtained from Toshiba-EMI (Australia) Pty Ltd, 76 Mars Rd, Lane Cove, NSW, 
2066.)

maximum level or individually adjusted 
for the best balance.

In fact, Sennheiser can offer special 
options for those with a hearing 
disability, who need something more 
than the standard IR phones turned to 
maximum level. As indicated in the 
earlier article, these options make it pos­
sible for people at public performances, 
church services, etc, to have an amplified 
version of the proceedings without hav­
ing to be in seats wired for the deaf. The 
one requirement is, of course, that a suit­
able IR transmitter has been installed, 
illuminating the seating area.

For such applications, Sennheiser have 
developed higher powered infra-red 
transmitters.

But, more importantly, how did we 
react to the new domestic hifi stereo 
model? How did it work? In one word, 
the answer is "fine". No lack of infra-red 
signal, no apparent noise, distortion or 
loss of response. If the idea meets your 
need, buy one and enjoy the result.

For further information on Sennheiser 
infra-red audio equipment, contact R. H. 
Cunningham Pty Ltd, 493-499 Victoria St, 
West Melbourne 3003, phone 329 9633. 
Also in other capitals. ®

ELECTRONICS Australia, March, 1977 9



Conventional elliptical styli have a relatively limited bearing radius at the contact area 
with the groove. The Stereohedron combines the elliptical and Quadrahedron con­
cepts to create a stylus having a larger bearing contact radius at the area in order to 
reduce stylus wear and prolong record life.

what Is a 
Stereohedron 

stylus tip?
... it is the unique, new development 
in stylus tip design.

It makes possible a wider, more open, finer 
sound — because it maximizes stereo tracing 
capabilities with the slightest, lightest touch a 
record ever had. It adds to the useful life of 
each record groove because force is spread 
over a greater contact area. And that means 
the least record wear — and longest stylus life 
— achievable in these times (with a stereo 
cartridge).

Buy it? Yes you can in the new 
Pickering XSV/3000. Its 
the source of perfection in 
stereo sound.

TECHNICAL DESCRIPTION
October 29, 1976 

The XSV/3000 with STEREOHEDRON 18 TIP
The Stereohedron diamond is mounted in 

a thin-wall tubular alloy cantilever for 
extremely low effective tip mass and op­
timum coupling to a tiny, yet powerful 
rare earth permanent magnet.
An unusual suspension design affords 

very high compliance and highly linear 
motion for distortionless reproduction 
of high amplitude low frequency modu­
lation while supplying the precise 
amount of damping at all frequencies.

Results :
1. An extraordinarily smooth and flat 

frequency response with uniformly ex­
cellent channel separation across the 
entire'audio band.
2 . Near perfect transient response for 

superb definition.
3. Accurate tracing of complex wave­

forms for low intermodulation distor­
tion.

Engineering Dept., Pickering & Co., Inc.

For further information write to: Pickering & Co., Inc., Dept. AT
Fred A. Falk & Co. Pty. Ltd.
P.O. Box 234, Rockdale, N.S.W. 2216, Australia. Tel. 597-1111
Fountain Marketing Limited, P.O. Box 5029, Auckland. New Zealand. Tel. 763-064

@ PICKERING
"for those who can (hear| the difference"
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JVC's new headphone/miccombination:

MAKE YOUR OWN 
BINAURAL TAPES
If you have $95 to spare, and a stereo tape deck on hand, you'll be 
able to try your hand at binaural sound recording and reproduction—this 
time by courtesy of JVC-Nivico and their HM-200E headphone­
microphone.

Strongly promoted some years ago by 
Sennheiser, the binaural system seeks to 
place two microphones in the position a 
listener's two ears might typically occupy 
on an occasion or at a performance. The 
signals so obtained are recorded and 
later listened to on headphones, hope­
fully translating the listener back to the 
original scene. The end result is limited 
and personal because phones are man­
datory. The sound can be very intimate, 
even startling, but it can also be subject 
to much argument.

Superficially, the new JVC HM-200E 
headset looks not unlike any other pair 
of stereo headphones; except that it 
seems to be loaded with rather more 
gadgetry and trails a triple cord ending 
in three separate 6.5mm jack plugs.

The headphone section is, in fact, fairly 
conventional: padded adjustable head- 
band, two generously padded phones, 
what look like dome drivers behind a 
protective grille, a high/low sensitivity 
switch, and a cord terminating in a stan­
dard stereo phone jack. As such, the 
HM-200E can be used in any situation 
normally demanded of modern dynamic 
phones, and giving a very good account 
of themselves in terms of general quality.

Rated impedance is 8 ohms, frequency 
response 20-20,OOOcps, and sensitivity 
either 96dB/1mW or 86dB/1mW, de­
pending on the setting of the sensitivity 
switch on the left-hand housing.

On closer examination, the moulding 
is seen to have a large recess opening 
forward and sideways, as the 
headphones are worn. In fact, the recess 
forms an acoustic cavity intended to 
gather external sound and conduct it to 
a tiny electret microphone within each of 
the housings. JVC engineers have 
obviously designed it to simulate the 
properties of a human ear.

The microphones are credited with a 
sensitivity of —67dB (OdB = 1 V/ubar) 
and a frequency response of 40- 
18,000Hz. They are powered by two 
penlight cells, giving a normal life in 
excess of 1000 hours. A switch on the 
right-hand microphone provides a 
microphone "off" position, a micro­

phone "flat" position, and a third posi­
tion which reduces the bass response 
(typically —6dB at 100Hz).

JVC supply the headset complete with 
a dummy head-a stylised shape in a 
black, felted finish, and with a metal 
underplate which allows it to attach to 
a variety of microphone stands. When 
the headset is in position on this dummy, 
or being worn on a real human head, the 
microphones and earphones are suf­
ficiently isolated, acoustically, for them 
to be energised simultaneously and 
operating in a common system.

The user may thus wear the headset 
with all leads connected to a tape deck 
and with the deck in recording "Pause" 
mode. In these circumstances the wearer 
may hear sounds of his left and right 
ostensibly natural but, in reality, being 
picked up by the microphones and fed 
into his ears through the phones.

If a tape is now operated, a recording 
will be obtained capable of being played 
back later, to recreate the original sound 
scene.

And here the arguments begin. Critics 
maintain that, while we can pick sound 
sources on the left and right by sound 
alone, we rely on other information to 
pinpoint sound approaching the front of 
back sector, or above or below:
1. Visual clues.
2. Sensing by involuntary and perhaps 

imperceptible movements of the 
head.

3. Interpretation of phase effects caused 
by each person's pinnas.

4. Interpretation of reverberant sounds 
assisted by (2) above.
None of these clues apply in a delayed 

binaural listening situation.
JVC have a demostration tape available 

to explain the concept of binaural re­
cording and reproduction and we were 
able to borrow it from their distributor. 
We also made our own tape of a person 
moving around a room, speaking or play­
ing music in various positions, whisper­
ing in ears, and so on.

Members of our technical staff were 
invited to listen to both tapes, preferably 
alone in our audio room, with eyes

closed. The reaction was substantially 
uniform: very good quality, a startling 
degree of intimacy and "presence", but 
a difficulty in resolving front/back, 
above/below. To be sure, logic tells one 
that aeroplanes must fly above, and 
people on a stairway are out in front 
where the commentator so specifies; but 
ignoring those clues and concentrating 
on sound alone opens up the interesting 
possibility that the aeroplane and the 
people are really moving through one's 
head!

As a matter of interest, we dug out a 
couple of Sennheiser demonstration 
records, as discussed at some length in 
our October 1975 issue, pp 12-15. The 
same reservations were expressed there 
and were confirmed by further listening.

Be that as it may, binaural recording 
and reproduction has an intimacy all its 
own, that may appeal strongly to enthusi­
asts who like to take their recorders 
along to organ club meetings and other 
such activities. And, if you do want to 
play the tapes over loudspeakers, the 
microphones work fine as a stereo pair. 
They'll certainly be a conversation piece, 
sitting up front on their impassive black 
artificial head!

Looking back, we can hardly round off 
these remarks more aptly than by para­
phrasing the final par. In our October, '75 
issue: Who are most likely to invest in 
JVC's HM-200E headset? Enthusiasts who 
have the urge and the money to climb 
out of the hifi mainstream for a while, to 
do their own thing!

For further information: contact your 
local JVC dealer or the Australian dis­
tributors: Hagemeyer (A'Asia) B.V., 59 
Anzac Parade, Kensington, NSW. 2003.
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Instant Success-the NEW 
Stanton Gqropoi/c turntable

1. Gyropoise®—frictionless magnetic suspension of 
the platter.

2. Die cast aluminum T-Bar for sturdy structure.
3. 2-Speed changer for 33 rpm and 45 rpm playback.
4. 24-Pole synchronous high torque motor.
5. Belt drive for noiseless operation.
6.12" die cast machined high polish aluminum 

platter.
7. Unipoise®—single point tone arm suspension.
8. Anti-skate control adaptable to all types of styli.
9. Magnetic hold bar for tone arm convenience.

10. Stylus force slide (range 0 - 4 grams).
11. Stanton state-of-the-art stereo or discrete 

cartridge.
12. Viscous damped cueing control for featherlight 

lowering of stylus.
13. Handsome walnut veneer base (comes complete 

with dust cover).
ADDITIONAL FEATURES:
14. Comes equipped with low capacitance cables
15. Wow and Flutter—< .07% din 45507 weighted
16. Rumble—<—60 dB din 45539 weighted

Sole Australian Distributors:

Its the important exclusive features that make the difference. 
Only Stanton Turntables have Gyropoise®, the patented 
frictionless magnetic suspension bearing—thus the platter 
makes no vertical contact with the body of the structure. This 
isolation eliminates vertical rumble.

Only Stanton Turntables have Unipoise® the patented sin­
gle point tone arm suspension. The arm is supported by a 
single pivot for both lateral and vertical movement.

Only Stanton Turntables come equipped with a state-of-the- 
art Stanton cartridge, either 
the 681 Triple-E calibrated 
to the tone arm for stereo 
playback, or the magnificent 
780/4DQ for discrete.

See your fran­
chised Stanton 
dealer for a 
demonstration 
of this great 
new product.

MADE IN U.S.A.
Bottom view shows simplicity of design STaNTon

--------------------------1WLEROYA INDUSTRIES^

LER 169

Head Office. WA:
156 Railway Parade, Lesderville, 
Western Australia. 6007
Phone 81 2930

N.S.W. Office: Victoria Office:
100 Walker Street. North Sydney, 103 Pelham Street, Carlton, 
N.S.W. 2060. Phone 922 4037 . 3053. Phone 347 7620.
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HIFI REVIEWS

Complex stereo receiver from JVC 
has graphic equaliser and FM noise reduction
The JVC JR-S6OO is the most expensive unit in a new range ef receivers 
manufactured by the Victor Company of Japan, Ltd. Among its most 
distinctive features are dramatic new styling, graphic equaliser tone 
controls and dual meters for monitoring power output. Power rating 
is 1 20 watts per channel into 8-chm loads.

Let us say, at the outset, that we were 
most impressed with the styling and 
presentation of this new JVC receiver. Of 
course some confirmed knob-twiddlers 
may not like it all—it doesn't have any 
knobs. Instead, there is a host of slider 
controls and push-buttons.

The receiver is large and heavy. 
Dimensions are 560 x 169 x 440mm (W 
x H x D) and mass is 18.5kg. Clearance 
of 120mm is required at the rear of the 
receiver to allow the AM rod antenna to 
be fully swung out if necessary for good 
reception.

All the pushbuttons are contained in a 
row along the bottoms of the front panel. 
Six of those buttons are dummies. In our 
opinion it would have been better if JVC 
had eliminated the dummies and 
provided more legible labelling. A 
muting switch would also be a 
worthwhile addition.

There are seven slider controls, five 
involved in the graphic equaliser con­
trols. While the balance control slider has 
a detent for the centre setting, the five 
controls for the graphic equaliser have 
thirteen detented positions, each one 
corresponding with an approximate 2dB 
step in boost or cut. This makes settings 
easily repeatable, although it makes the 
centre setting harder to find. Maybe the 
centre setting should be defined with a 
stronger detent.

When the unit is switched on, the dial 
illumination reveals four meters. Two are 
the conventional signal strength and 
centre-indicating meters for tuning, 
while the other two indicate power out­

put. Those who dismiss the power 
meters as panel decoration would be 
quite right-they really do jazz up the 
receiver.

Another natty cosmetic styling feature 
is the heavy finned side panels. These 
look like high power heatsinks, but they 
are actually plastic mouldings which 
function as lifting handles.

There is the usual array of input and 
output sockets on the rear panel. Also 
featured here are the response curves for 
the five band graphic equaliser and an 
antenna switch for the FM tuner section, 
which can switch out the external 75 or 
300 ohm aerial and switch in an internal 
aerial instead. This employs signal 
pick-up via the mains and is very handy 
where an external antenna is not avail­
able.

Removing the top cover reveals that 
the JR-S600 is not just a box with dramatic 
styling. For a start there is a massive 
toroidal transformer, which must be the 
biggest in any receiver or power ampli­
fier. Besides being physically very quiet 
it has very little flux leakage, so there is 
no problem with hum induction into cas­
sette decks and magnetic cartridges. This 
is a very worthwhile advantage over high 
power amplifiers with conventional 
transformers.

Complementing the toroidal transfor­
mer are two large power supply capaci­
tors which each have a value of 22000uF. 
They are camouflaged in our photo by 
a PC board mounted atop the pair (next 
to the transformer). This PCB accommo­
dates the low voltage power supplies.

While it may appear that most of the 
circuitry is visible in the photograph, 
quite a lot of it is concealed. As an exam­
ple there is the vertically mounted PCB 
immediately behind the graphic 
equaliser controls. And there are the FM 
and AM front ends and IF/detector 
boards, which are mounted underneath 
the multiplex decoder and FM noise 
reduction boards. So like many receivers, 
accessibility is not good.

Two large heatsinks stretch across the 
rear section of the chassis and the power 
amplifier PC boards are vertically 
mounted to them. There are four output 
transistors per channel. These are con­
nected in^a complementary-symmetry 
mode, with direct coupling to the 
loudspeakers. No circuit was to hand at 
the time of writing so we cannot com­
ment in detail on this aspect.

Comprehensive protection circuitry is 
included within the receiver. This is com­
bined with circuitry to mute the ampli­
fiers at switch-off and switch-on, via two 
relays.

The JVC JR-S600 complies with Aus­
tralian standards. It has three-core mains 
flex, correct mains plug and 50uS FM de­
emphasis.

Power rating is 120 watts per channel 
into 8 ohm loads and 180 watts per chan­
nel into four ohm loads. This is with both 
channels driven. We had no trouble in 
confirming these ratings but we did have 
trouble measuring distortion. Highest 
measurement was 0.15%, while under 
most conditions THD was unmeasurable 
with our equipment.

Power output into 16 ohm loads was 
72 watts per channel with both channels 
driven.

Frequency response was within 1dB 
from 8Hz to 31kHz. Filter slopes were 
6dB/octave, giving a modest cut of 10dB
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Think small.

Is space your problem?
Think B&W DM5 loudspeakers. Only 18" x 9" x 9%'

Despite its compact size, B&W's DM5 speakers can be rated as 
a system of very high quality. This is what the experts say: 
Electronics Australia, Oct. '76... "Listening tests confirm the 
supplied frequency response curves. It is very smooth and well 
maintained up to the limit of audibility ..Stereo Buyers' 
Guide says... "The DM5 mid ranges are excellent, being 
smooth with a nice bite to them and the highs are well maintain­
ed and shimmering in quality ..."
Stereo Magazine Issue 13 ... "The DM5 is a fine, well crafted 
speaker of modest dimensions and price but with a standard of 
performance that belies both those parameters... the mid 
range response is clear and possessing a lifelike presence that 
left us most impressed.

Have your B&W dealer demonstrate to you the fine qualities of 
the DM5 . Recommended retail price $299.00

B«W‘ LOUDSPEAKERS

Sole Australian agent:

Conuou
INTERNATIONAL 4 Dowling Street Wooloomooloo 2011 357-2444

VICTORIA: Allans Music (Aust) Ltd. 63 0451 Encel Electronics Pty. Ltd. 42 3761 Instrol Hi-Fi (Vic) Pty. Ltd. 67 5831 Southern Sound 67 7869 Southern Sound, Moorabbin 37 7245 Tivoli Hi-Fi 81 2872 
Buy-Rite Electrix 42 6000 E 8r B Wholesale (Geelong) 9 6616 The Sound Craftsman 509 2444. N.S.W.: Convoy Sound W'Loo showroom 357 2444 Convoy Sound City showroom 29 1364 The Gramophone 
Shop 633 2846 Instrol Hi-Fi Pty. Ltd. 290 1399 Milverson Pty. Ltd. Chatswood 412 2122 Milverson Pty. Ltd. Parramatta 635 3588 Riverina Hi-Fi 938 2663/4 United Radio Distributors P/L 232 3718 
Wests (Burwood) Pty Ltd 747 4444 Arrow Electronics Pty. Ltd. 29 8580 Jock Leate Camera 8< Hi-Fi Stores Pty. Ltd. 579 6399 Pitman's Radio & T.V. Wagga 25 2155 QUEENSLAND: John Gipps Sound 
36 0080 Premier Sound Rockhampton 28 2701 TASMANIA: Bel Canto 34 2008 WESTERN AUSTRALIA: Audio Distributors 31 5455 A.C.T.: Pacific Stereo 95 0695 Duratone82 1388 SOUTH AUSTRALIA: 
Sound Spectrum 2232181 Blackwood Sound Centre 278 1281 Decibel 61 1865 Allans Music (Aust) Pty. Ltd. 223 5533.
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at 10kHz and 9dB at 50Hz. These filters 
should be much steeper in slope, or else 
deleted. Signal to noise ratio was 92dB 
unweighted for the AUX input while for 
phono it was 81dB unweighted with 
short-circuit input with respect to 120 
watts and a 10mV input at 1kHz. This 
figure deteriorates to 72dB with a typical 
magnetic cartridge fitted. That is still very 
quiet, of course.

RIAA equalisation is within ±0.5dB 
over the range from 50Hz to 15kHz. 
Phono sensitivity is 2.5mV at 1kHz for full 
power, while the overload point at the 
same frequency was at 270mV for a THD 
reading of 0.1%. That degree of overload 
margin is really gilding the lily as there 
is no possibility of any magnetic cartridge 
delivering half that voltage!

FM Quieting performance is shown on 
the graphs and is typical of a good quality 
tuner. Separation between channels was 
excellent. Notice also that the frequency 
response is flat to below 50Hz. There is 
no "multiplex" filter. The FM noise 
reduction facility is intended to be used 
with Dolby FM broadcasts.

19kHz residual is —63dB while 38kHz 
subcarrier and harmonics are well below 
the ultimate signal-to-noise ratio of 64dB. 
Harmonic distortion measurements at 
full modulation were 0.18% at 100Hz, 
0.2% at 1kHz and 0.23% at 6kHz in mono 
mode. In stereo, the readings were 0.35% 
at 100Hz, 0.3% at 1kHz and 0.25% at 
6kHz. These are better than average 
figures.

In use the JR-S600 is a pleasure to drive. 
All controls are smooth and progressive 
and the graphic equaliser controls cer­
tainly have more range of control and 
effect than normal controls. The manual 
is quite useful in its suggested settings for 
different sound effects, although purists 
may argue that it amounts to a lot of gim­
mickry.

We would have preferred to have a
large tuning knob rather than the thumb-
operated wheel. A similar comment
could apply to the volume control but we
cannot argue with the suitability of sliders

for the graphic equaliser controls. They 
also have the benifit showing the ap­
proximate system response for given set­
tings (hence the name "graphic").

Residual noise of the unit is very low 
at all control settings and the power out­
put is more than adequate to drive all but 
the most inefficient loudspeakers. Over­
all, the JVC JR-S600 is a very attractive 
package —albeit quite expensive, 
especially after the effect of the recent 

devaluation. Recommended retail price 
is $999.

Further information and demonstra­
tion of the JVC range of equipment can 
be obtained from high fidelity retailers 
throughout Australia. Trade enquiries 
should be directed to the Australian dis­
tributors for JVC, Hagemeyer (Aus­
tralasia) B.V. at 59 Anzac Parade, 
Kensington, NSW 2033, or intra and inter­
state offices. (L.D.S.) ®

ELECTRONICS Australia, March, 1977 15



MICROPHONES
Part 6: Microphone placement for mono recording

Reproduced by courtesy of Sennheiser Electronics, this series of articles 
is intended to assist sub-professionals and amateurs who need to use 
microphones, but lack the advantage of formal acoustic training. This 
article discusses microphone placement for mono recording of speech 
and music.

by G. PRAETZEL and E. F. WARNKE*

When a microphone is used at a short distance from the 
source of sound—speaker, vocalist, or musical instrument—we 
are working well within the "Hallradius" distance. (Part 1, 
October 1976.) The recorded sound, particularly speech, will 
be quite accurate, easy to follow, and might even be described 
as intimate. But it will also be rather lifeless and Uninteresting.

If the distance between the speaker and the microphone 
is gradually increased—with the gain of the recording amplifier 
corrected appropriately—the ratio between the direct and 
reflected sound shifts continuously, up to the "Hallradius'' 
distance.

Beyond this distance the reverberation prevails and the 
intelligibility becomes significantly impaired. On the other 
hand, within this radius, and approaching it, the voice acquires 
a liveliness and character which tends to reflect its surround­
ings. In most cases this is aesthetically desirable, though the 
exact amount of reverberation required will vary with the sub­
ject matter.

Which brings us to the various considerations governing the 
amount of reverberation likely to be recorded in any particular 
set-up. A major factor is the characteristic of the recording 
microphone. An omnidirectional microphone is least critical 
in this regard, since it simply records the ratio of direct to 
reflected sound at its position, regardless of its orientation.

A directional microphone behaves quite differently. When 
it is orientated towards the sound source the direct sound is 
favoured over the reflected sound, in varying ratios according 
to the type of microphone. For example, the cardioid type 
microphone, such as the MD421, records the same mixture 
of direct and reverberant sound at a distance of approximately 
1.5 times that needed for an omnidirectional type.

A super-cardioid type microphone, such as the MD441, is 
even better. It will record the same ratio at twice the distance. 
Highly directional, or lobe, type microphones, such as the 
MHK415, are better again. They can work at up to 2.5 times 
the distance needed for an omnidirectional type.

To these two factors—distance between microphone and 
sound source, and directional characteristics of the micro- 
phone-can be added the room acoustics. These are the three 
main factors which affect the reverberation content of the final 
recording.

As already implied, speech recordings which do not call for 
any special effects are best made at a minimum distance; be­
tween 10 to 20cm. This ensures a minimum of background 
noise, reverberation, etc, and maximum intelligibility.

At this distance, highfy directional microphones tend to 
unduly emphasise the low frequency response, which may 
give the voice an unnatural quality. Where the microphone 
is fitted with a bass attenuator switch this will normally solve 
the problem. Alternatively, it may be necessary to substitute

‘Reproduced by arrangement with Sennheiser Electronic, Translated by 
T. M. Jaskolski and adapted for magazine publication by P. G. Watson.
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an omnidirectional type.
As opposed to the close talking technique, deliberately 

increasing the distance can be used to advantage where it is 
desired to capture some of the atmosphere surrounding the 
speaker, or to heighten the dramatic effect.

Basically, the same considerations as apply to recording 
speech also apply to recording music. If we locate the 
microphone very close to the musical instrument we obtain 
a very direct sound and, as we move the microphone away, 
we record more and more of the reverberant field.

While the close-up technique provides good presence, it 
is very desirable to include some reverberation in musical 
recordings. To make a good recording we must strike a 
balance between these two factors. Another risk inherent in 
close working is that of recording "operation noises" of the 
instrument itself; key noises in woodwind instruments, scrap­
ing or scratching noises in bowed string instruments, or hand­
ling noise in percussion instruments. And, as in speech 
recording, close working with directional microphones can 
over-emphasise the low frequencies.

Another factor to be considered is that musical instruments 
have distinct radiation patterns, so that there is usually an 
optimum position (as distinct from distance) which should be 
satisfied if al! the instrument's delicate sounds are to be cap­
tured. More will be said about radiation characteristics of 
various instruments in a later article.

In discussing mono recordings of groups of instruments we 
will assume the use of a single microphone, on the basis that 
the amateur is unlikely to have access to costly professional 
mixer equipment. Also, that the recording room may have less 
than ideal recording characteristics.

It will therefore be necessary to determine, by experiment 
and rehearsal, an arrangement which achieves, first, the cor­
rect balance between the instruments themselves and be­
tween the instruments and the soloist. As a general rule, the 
louder instruments should be located furthest from the 
microphone, and the softer instruments closer to it, but this 

rule may be modified according to the musical importance 
of particular instruments.

In addition to locating each instrument at the most suitable 
distance from the microphone, relative to the other 
instruments, it is necessary to find the best distance between 
the group as a whole, and the microphone, in order to achieve 
a desirable reverberation content.

A somewhat more subtle aspect of microphone and record­
ing techniques is what is commonly called "presence". This 
is the deliberate accentuation, by a small amount, of the har­
monic frequencies which, as we learned in an earlier article, 
lie between about 1000Hz and 4000Hz.

This technique can be justified on several grounds; some 
technical, some purely subjective. For example, it may be 
found that, when a desirable amount of reverberation has 
been achieved, there has been some loss of these more subtle 
harmonics.

Again, the loss of visual impact which may have been 
present at the original presentation needs to be offset, as does 
the lack of spaciousness in a mono recording.

In any case, whatever the reason, professional recording 
engineers frequently employ this trick to enhance the subjec­
tive quality of their recordings. To do this they usually employ 
specially designed filters.

While the amateur may not have such facilities available, 
he can achieve a similar effect by choosing a microphone hav­
ing a natural boost over this part of the spectrum. A typical 
example is the MD421, the response of which was shown in 
Part 3 of this series, (December, 1976).

In the final analysis, it will be the experienced ear of the 
recording technician which will decide when all these factors 
have been satisfied in the best possible way.

From all the above it is probably obvious that, while the 
amateur can achieve very satisfying results using mono recor­
ding and a single microphone, such results are not easily 
achieved. In the next part of this article we will look at the 
various aspects of stereo recording.

These have got to 
be the best buys 

in 10MHz 
oscilloscopes.

These 'scopes offer you extensive per­
formance and features for a realistic 
price. Dual Trace and 10MHz at 
10mV/div sensitivity, with automatic 
selection of chopped or alternate 
mode. Trigger from internal, external 
or TV, with automatic selection of TV 
line or frame. This, plus the backing of 
Tektronix warranty and service. Get 
on the phone now to your Tektronix 
Office for price, details and a 
demonstration.

SYDNEY 888 7066 MELBOURNE 81 0594 
ADELAIDE 223 2811 BRISBANE 31 2896 
PERTH 21 7885

TEKTRONIX®
committed to 

technical excellence
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Performance...
TELEQUIPMENT D61 
10MHz dual trace, X - Y mode, 
TV line or frame triggering.

Portability...
TELEQUIPMENT D32
Weighs only 4.5kg. Includes 
internal rechargeable batteries 
and battery charger.



"Throughout history, ai! change has been resisted"

The argument 
for nuclear energy
This article is from an address by Sir John Hill, Chairman of the United 
Kingdom Atomic Energy Authority (UKAEA), and was given at a con­
ference on "Nuclear Power and the Public Interest—the Implication 
for Business in London last July. In view of the raging debate currently 
taking place in this country on uranium mining, and the nuclear industry 
in general, the following arguments should be of interest to a great 
many readers.

I have been asked to present a paper 
with the title "The Abuse of Nuclear 
Power" but this title can, of course, be 
read in many different ways. The threat 
of nuclear attack by one country on 
another would obviously be the abuse of 
nuclear power. The development of 
nuclear weapons by any additional coun­
try would today be regarded as an abuse 
of nuclear power because it could 
provoke another country to do the same 
thing and lead to further proliferation of 
nuclear weapons.

Abuse of nuclear power could mean 
terrorists attempting to steel plutonium 

The reactor hall of the Steam Generating Heavy Water Reactor (SGHWR) at Winfrith 
Dorset. The 45-ton transport flask for irradiated fuel is shown in transit.

to make a crude nuclear weapon or to 
contaminate the environment as an act 
of blackmail. Abuse of nuclear power 
could also mean the careless use of 
nuclear materials leading to contamina­
tion of the environment or unjustified 
hazard to employees or to the popula­
tion. Finally, the abuse of nuclear power 
can just as much refer to the uninformed 
and misleading attacks to which the 
nuclear industry is frequently subject. I 
will try to cover these different aspects 
and give my own views of the relative 
importance of these different problems.

The whole history of mankind since 

the start of civilisation has been influ­
enced by the continued search for 
greater power; e.g., the introduction of 
oxen for ploughing and riding the horse 
as an alternative to walking; the use of 
fire to keep us warm and the water­
wheel to augment the strength of the 
human arm; the use of coal to make iron 
and the introduction of the steam engine 
for pumping water and powering the rail­
ways; the introduction of the motor car 
and the aeroplane. All these steps gave 
more power to man's elbow, raised his 
standard of living and made it possible, 
for example, for Britain to support ten 
times the population that it could sup­
port before the industrial revolution.

The reason that mankind has become 
the dominant species on Earth is because 
he is the most adaptable to his environ­
ment. He has been able to change most 
rapidly to changing circumstances and he 
has been able to use to his advantage 
changes and opportunities as they 
occurred. But evolution in nature is very 
slow and on the timescale of industrial 
development mankind is still very con­
servative indeed. He is acutely suspicious 
of what he does not understand and is 
very resistant to any change in a period 
of his own individual lifespan.

Throughout history, all change has 
been resisted. Take for example the bit­
ter opposition to the building of the rail­
ways by the environmentalists who, three 
generations later, are arguing that they 
should be subsidised to prevent them 
from being closed down; or the man with 
the red flag walking in front of the motor 
car.

But all change has advantage and 
disadvantage. It has always been pos­
sible to point to some aspect of the past 
and compare it with some unsatisfactory 
aspect of today. But the overall balance 
of these changes over the years has been 
overwhelmingly in man's favour.

The promise, and the problem, of 
nuclear power is that it is not only one 
more step along the path that mankind 
has been following since civilisation 
began, it is also a fairly big step. Each step 
in the past frightened people at the time, 
and this step, brought vividly to
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everyone's attention by its being 
introduced by the dropping of the 
atomic bomb on Hiroshima, has fright­
ened correspondingly more.

Let us then look at nuclear energy as 
another source of power put at the 
disposal of mankind, which, as with all 
other inventions, can be used for good 
or ill, used or abused. Without the wheel 
we would not have had tanks, mobile 
guns, railways or the motor car. Without 
chemistry we would not have had 
bombs, shells, drugs for our hospitals or 
fertilisers. Without nuclear physics we 
would not have had the atomic bomb, 
plutonium or the availability of virtually 
limitless power to support us when our 
precious reserves of oil and gas have 
been squandered, squandered in a way 
that will cause bitter resentment by 
future generations. Let us look then at the 
various aspects of the use and abuse of 
nuclear power.

We may or may not regret the inven­
tion of the atomic bomb but we must 
accept that it is a reality. It has been 
developed independently by the United 
States, Russia, the United Kingdom, 
France, China, India and probably 
Israel.

More important still is the fact that 
many countries have the scientific, 
engineering and technological skill to 
develop nuclear weapons or peaceful 
nuclear power programs themselves. 
Furthermore, they will be more likely to 
do so if they are denied nuclear power 
by the countries that have it today. There 
is no way that this knowledge, which is 
now world wide, can be uninvented. This 
is a fact and we must learn to live with 
it.

The problem of proliferation of 
nuclear weapons is in my view far and 
away the most worrying aspect of 
nuclear power. Governments, respons­
ible or irresponsible, depending upon 
your point of view, have the possibility 
of obtaining weapons of devastating 
power. The solution to this problem is 
political and international. It will not go 
away by banning the construction of 
nuclear power stations. Great progress 
has been made through the International 
Atomic Energy Agency of the United 
Nations and the Non-Proliferation Treaty 
has been signed and ratified by an 
encouraging number of countries.

Achieving the maximum degree of 
acceptance of the Non-Proliferation 
Treaty remains in my view the most 
important political objective in nuclear 
power. The Non-Proliferation Treaty may 
not be perfect but it is a major step in 
the right direction.

I believe the world has less to fear from 
nuclear terrorists. In spite of what has 
been written I remain of the opinion that 
committing an act of nuclear terrorism 
would be one of the most difficult ways 
of achieving terrorist objectives.

It is unfortunate that we have so much
terrorism in this world and that we have

At top is an external view of the SGHWR at Winfrith while above is a view of the 
control room. The reactor was completed in 1967 and generates 100MW.

got to take all the steps we do to ensure 
that it does not succeed in the nuclear 
field. But the nuclear industry is a re­
sponsible industry and the governments 
that control it, in their respective coun­
tries, are increasingly insistent that 
adequate precautions are taken. Cer­
tainly, in Britain, I am satisfied that the 
precautions we are taking today are 
adequate for the circumstances of 
today.

The nuclear industry in the UK acts 
from the point of view of buying and sell­
ing its services as a commercial com­
pany. The more sensitive parts of it, such 
as the factory at Windscale, are, 
however, from the point of view of 
security still treated as if they were 
defence establishments. The careful 
selection of staff, the fences, the design 

of the plutonium vaults and the arming 
of the security guards are all carried out 
to the instructions of the government 
security services. It is these government 
security services which ultimately carry 
the responsibility for determining the 
level of security and defence employed 
on establishments such as Windscale.

Even the critics of nuclear power admit 
that the situation today is not too unsatis­
factory and they direct their main criti­
cism at the situation that might apply 
towards the end of the century when our 
nuclear program will be perhaps ten 
times larger than it is at the present time. 
They contend that with the very much 
larger movements of plutonium and the 
increases in the amounts of radioactivity 
being processed, the situation could get 
out of control.
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Everyman should have 
his Castle...

KENDAL & RICHMOND.
The Kendal (left) and Richmond (right) 

are both bookshelf speakers and are of 
the new generation reflex systems based 
on recent scientific analysis of loud­
speaker low frequency loading-and what 
a difference they make!

With a power handling capacity of 
up to 25 watts per channel RMS. The 
braced cabinet is constructed of 15 mm 
and 18 mm high density chipboard, 
hand-finished with selected wood veneers 
and protected with a final coat of tough 
polyurethane lacquer.

Distributed by

PH0TIMPORT
MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY

CONWAY.
A high quality, floor standing, 

three-speaker three-way system 
intended for the average room and 
for use with medium powered (25-50 
Watts per channel) amplifiers.

Designed primarily as a loud­
speaker of exceptionally good per­
formance, the Conway is also a piece 
of high quality furniture.

The beautifully finished 
contemporary style cabinets are 
available in Walnut with and 
without stand.

Castle Acoustics 
SPEAKERS FOR 
CONNOISSEURS 

FROM ENGLAND
THE HOME OF QUALITY 

LOUDSPEAKERS

HOWARD.
A five-speaker three-way system 

designed for the connoisseur of sound 
quality and craftsmanship.

The Howard has a power handling
capacity of 50 watts per channel RMS. 
Size: 26" high x 19" wide x 15" deep 
and weighs 56 lbs.

©-W

CASTLE 8RS DD.
The Castle 8RS DD is a highly 

sensitive eight inch unit covering 
the frequency range from about 
50Hz (depending on cabinet size) 
to 20 kHz.

Suitable for use with good 
quality stereo systems, tape 
recorders, car radios, public address 
and background music systems.

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

Head Office: 69 Nicholson Street, East Brunswick-, Victoria, 3057, Australia. Telephone: 3806922. pa3i/c
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The argument for nuclear energy

I would be the first to agree that the 
plants that we have at our disposal today 
will not be satisfactory for the require­
ments of 25 years hence, but I would 
contend that in this period of time we will 
improve our processes in line with the 
requirements placed upon them and that 
the situation at the end of the century will 
not be worse, but if anything will be bet­
ter than the situation that we have 
today.

The last subject I would like to turn to 
in this address is the abuse of nuclear 
power by our critics, particularly in rela­
tion to the hazards from plutonium, the 
health of nuclear employees and the pos­
sible damage to the health of the public 
at large.

The discussion about plutonium is far 
more emotive than rational. It has been 
said that plutonium was named after the 
god of the devil; that is untrue; it was 
named after the outermost planet of the 
solar system.

It has been said that plutonium is the 
most toxic material known to man; that 
is untrue. It is certainly a nasty material 
to handle and this gives rise to major 
problems in the design of plutonium 
plants. But it has nothing like the toxicity 
of some of the poisons of the spiders and 
other insects, and it is not significantly 
worse than the toxicity of many 
chemicals.

From the point of view of eating or 
drinking, plutonium is less toxic than 
many chemicals in quite widespread use. 
The particular hazard from plutonium is 
inhalation of plutonium dust into the lung 
where less than a milligram can cause 
lung cancer. But the issue is not whether 
plutonium can cause lung cancer: we 
know it can. Many materials can cause 
lung cancer. The real issue is whether 
plutonium does currently cause lung can­
cer.

But before I come to diseases of the 
lung, which is a very wide subject, could 
I just mention the disease leukaemia. 
Leukaemia has been associated with 
atomic energy; whenever there is a 
leukaemia death in any atomic energy 
establishment, there is a national outcry 
with the implication that another person 
has been killed by plutonium or by radia­
tion. But have any of these people who 
write about leukaemia deaths and atomic 
energy actually studied the statistics? Our 
leukaemia statistics are no worse, in fact 
they are somewhat better, than the 
population at large.

If we look at the Registrar-General's 
Decennial Supplement, where the statis­
tics for all industries in this country are 
analysed, and look to see which indus­
tries have got the highest leukaemia rate, 
what do we find? At double the national 
average: upholsterers and related 

workers; and just'Over double the 
national average: workers in textile 
fabrics and related products. Do we 
really believe that upholstery causes 
leukaemia? It's possible, but I believe 
unlikely. Before meaningful conclusions 
can be drawn there must be some reason 
why we should suspect that a particular 
substance or a particular industry should 
cause a particular disease and also have 
sound statistical evidence to back up the 
case.

Anybody who has taken the trouble to 
study the Registrar-General's report will 
rapidly come to the conclusion that small 

Fast breeder reactors are expected to be the major nuclear power producers from 
the 1980's onwards. Above is view of the UKAEA's 250MW Prototype Fast Reactor 
at Dounreay, Scotland, with the Dounreay Fast Reactor on the right.

variations from the national average for 
the death rate for individual diseases is 
meaningless. But in some cases the 
divergences are so large that they are 
meaningful and indicate the relative 
health or otherwise of different indus­
tries.

An objective study of the statistics 
would convince anybody that the skilled 
industries have a better life expectancy 
and a lower death rate than the unskilled 
industries, and particularly the dirty 
unskilled industries.

So what about atomic energy? Yes, cer­
tainly there is plutonium and certainly 
there is radiation. But atomic energy is 
a skilled industry; it's an industry of 
laboratories, clean chemical plants and 
the highest quality of light engineering. 
If one compares the statistics of atomic 

energy workers with people doing the 
same type of work in other industries, in 
other words, laboratory work, chemical 
plants where the conditions are clean 
and hygienic, and the highest quality of 
light engineering, we find that the statis­
tics are remarkably similar. Atomic 
energy is one of the best of industries to 
work in, a clean industry with good 
working conditions; an interesting indus­
try where the employees take an interest 
in their work and, just as important, they 
take an interest in themselves and, 
perhaps encouraged by the works doc­
tors, look after their own health. Our 
health statistics are good and I think bet­
ter than any other industry producing the 
energy we require.

To those of our critics who argue 
against atomic energy on health grounds, 
I would say to them: "What alternative 

do you recommend and what statistics 
can you produce to show that your solu­
tion would give a better outcome than 
atomic energy?"

Attacks on atomic energy by people 
who have not studied the facts, who have 
not taken the trouble to look at the statis­
tics are to my mind abusing atomic 
energy. They are also doing a national 
disservice. I am willing at any time to dis­
cuss the facts, our records, what we are 
doing, what discharges we make to the 
environment and compare the effect of 
nuclear power with that of any other 
solution to the world's energy needs that 
people may seriously propose.

Reprinted in abbreviated form from "Atom", 
monthly information bulletin of the United 
Kingdom Atomic Energy Authority.
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Australian research will aid weather prediction

Experimental radar for 
ocean surface studies

Australian scientists at the James Cook University of North Queensland, 
Townsville, have designed a HF Doppler radar for use in determining 
wave conditions over large ocean areas. The aim is to derive, by a 
remote sensing technique, sea state parameters that may be used as 
an aid to weather forecasting. Other possible applications of the radar 
are tracking and interrogating ocean buoys, tracking radio noise associa­
ted with tropical cyclones, and investigating aspects of ionospheric 
dynamics.

by J. F. WARD* and P. E. DEXTER**

The study of HF radar backscatter 
echoes from rough ocean profiles as a 
possible method for the remote deter­
mination of surface wind conditions is of 
considerable interest in radio physics, 
oieanography and synoptic meteor­
ology. Crombie (1955) demonstrated the 
existence of such ocean echoes and gave 
a simple interpretation. His work was 
extended from a short-range surface­
wave propagation path over the sea to 
a long-range ionospheric mode of one 
or more hops by Ward (1969), who 
achieved successful power spectra 
analyses for data at Townsville that was 
derived from ocean regions south of 
Hobart: a range of approximately 
2800km.

Although the fixed array used in these 
early experiments had a beam which 
could be slewed electrically over a small 
arc, it became clear that flexibility in 
selection of ocean targets was a prime 
requirement for further progress. As a 
result, a major coherent radar installation 
operating at 21MHz was designed and 
set in operation at Townsville by the 
James Cook University, and was officially 
commissioned by the Director of the 
Australian Bureau of Meteorology in 
1973.

An extensive experiment of over one 
year's duration, essential to the design,

‘Physics Department, James Cook University of 
North Queensland, Townsville, Qld 4811. 
"Australian Bureau of Meteorology and Physics 
Department, James Cook University of North 
Queensland, Townsville, Qld 4811. 

was carried out in 1971-72 to study 
typical ionospheric dynamics in relation 
to phase path instability. This yielded one 
parameter in the specification of perfor­
mance possible in the radar (Ward 1972). 
Besides specific observations of target 
regions of interest in various oceans sur­
rounding Australia, a series of systematic 
observations of the Tasman Sea between 
Auckland and Sydney was undertaken.

The broad object of the study now in 
progress is to designate the degree of 
correlation between accurately known 
ocean conditions and the sea state as 
derived at a remote location by the radar 
probing and analysis.

The operating frequency of the radar 
of 21.840MHz (X, = 13.8m) was chosen 
to be as high as the F layer would sustain 
for oblique modes during daylight hours 
when the normal ionosphere was 
expected to be in its most stable condi­
tion. A compromise between propaga­
tion needs and aerial directivity had to 
be made.

For resonance with the ocean-wave 
backscattering region, a sea wavelength

of 0.5X, (6.9m) was thus necessary. This 
yields the Bragg resonance line in the 
spectrum (Crombie 1955). Reasonable 
aerial directivity and gain could be 
expected for the physical dimensions 
thus imposed, but the consequent value 
of is shorter than that for the peak in 
the energy-wavelength spectrum of a 
fully developed wind-driven ocean wave 
system. Experiment has shown, however, 
that adequate return signais can be 
attained to meet the needs of the 

extremely narrow band detection sys­
tems used in the coherent radar.

The aerial array consists of an inter­
ferometry pair of two sets of unbalanced 
monopoles which excite (as distributed 
feeds) two large corner reflectors (3.0 X 
0.5X). The design configuration was 
optimized by model studies at 1000MHz, 
and the resultant HF radar version was 
scaled up by 50 : 1 to operate at 21 MHz. 
The array (see Fig. 1) is based on the very 
much larger low-delta designs studied 
and constructed by Ward. With its 
associated earth plane, this version is 
completely rotatable in azimuth, with a 
setting accuracy of ±0.25° and a final 
bearing accuracy of ±0.5°.

A gondola carrying the high-power 
radar transmitter and ancillary controls is 
suspended below the earth plane to 
rotate integrally with it. The moving 
structure weighs approximately 20 tonne 
and can traverse 360° of azimuth very 
smoothly in 3 min. The cliff top location 
of the station was chosen to give unob­
structed sea horizons in all directions 
of interest, so that near-grazing angles of 
fire and reception would permit single­
hop F-layer ionospheric propagation 
modes with ranges approaching the 
4000km theoretical limit.

Studies at UHF have indicated 
modifications which could be applied to 
adjust the vertical (E) plane polar-pattern 
if the sea ray interference due to the cliff 
height of 22uabove the sea proved to be 
troublesome for some target ranges of 
particular interest. In practice this has 
been found unnecessary, and all ranges 
from the skip distance out to about 
4000km appear to be attainable in the 
first-hop mode. Echoes from two-hop 
paths out to 6000km have been noted, 
and enough coherence has been found 
within these to warrant further study. A 
typical A scan portrayal showing sea 
echoes suitable for analysis is given in Fig. 
2.

As the radar operates in the monostatic 
mode by means of a TR aerial switch, an 
effective side lobe suppression of the 
order of 15dB with respect to the main 
lobe is attained operationally, and this is 
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found to be adequate to ensure that the 
phase coherence of the overall system is 
controlled by the energy received within 
the main beam only.

As the receiving processing equipment 
utilizes phase lock procedures with long 
electrical time constants, there is 
evidence that the final coherence is 
achieved by the time-statistics of the 
strongest echo contributions. This means 
that the effective dynamic beamwidth of 
the array may be narrower than that 
based on the 3dB criterion, as quoted 
above. This dynamic property improves 
resolution in both the range and azimuth 
dimension.

The particularly high front-to-back 
ratio of approximately 20dB is an impor­
tant operational feature of the array, for 
which the forward gain is 13±1dB with 
respect to a free space dipole. When 
outphasing is applied within the main 
lobe of the interferometric pattern it 
gives a null which is useful for direction- 
findipg purposes to yield an angular 
resolution of much less than 1° of 
azimuth. When driven with a transmitter 
of output 20kW peak pulse power, the 
field strength measured by one of us 
(J.F.W.) at Singapore in December 1972 
was comparable with that of Radio Aus­
tralia, Radio Cologne and the Voice of 
America; all of which were on adjacent 
frequencies.

The effectiveness of the array in a pos­
sible short-wave broadcast role to 
achieve service areas by one- or two-hop 
modes for any chosen azimuthal direc­
tion is obvious. In the radar mode the 
present transmitter with the array can 
yield an effective radiated power of up 
to 0.5MW. Pulse lengths of 0.5-1 .Oms 
duration and repetition periods of 40 or 
80ms are available

Owing to flexibility in the choice of the 
region of ionosphere to be illuminated, 
the coherent radar is a very useful 
instrument for studying the dynamics of 
the ionosphere as such and, in particular, 
for performing morphological studies of 
travelling ionospheric disturbances 
(experiments of this kind are currently 
being carried out). In conjunction with 
the Bureau of Meteorology, we have 
used the array in simulated experiments 
on tracking and interrogating free- 
floating instrumented buoys. The array is 
also being used to study the morphology 
of ionospherically propagated HF radio 
noise at about 20MHz associated with 
selected equatorial regions.

Interesting results have been obtained 
from the tracking of distant tropical 
cyclones by virtue of their generation of 
significant localized radio noise in a band 
capable of ionospheric propagation.

The optimum times for using the 
ionosphere as part of the transmission 
path in an extended-range coherent 
radar have been determined diurnally 
and seasonally by Ward (1972) from a 
sustained series of phase path measure­
ments, which yielded statistical data 
based on more than 2000 separate

Fig. 7: General appearance of the Long Range HF Ocean Radar, Townsville, Qld.

Doppler frequency measurements 
extending over an observation time of 
more than one year. The resolution limit 
imposed by the dynamics of the 
ionosphere is predicted from this 
ancillary experiment to be ±0.01 Hz. 
Ideally, during radar probing, there 
should exist a means to monitor 
independently the phase path fluctua­
tions introduced by the ionosphere at the 
reflection regions in the latitudes of 
interest. Aberrations due to travelling 
ionospheric disturbances could then be 
excluded or minimized.

Correction for phase perturbations 
introduced by multi-path modes in the 
propagation path can be carried out 
effectively in the signal processing equip­
ment by electronic logical decisions 
based on both the fade depth and the 
rate of fade parameters. This is a form of 
electronic editing of the data in real time. 
For observational samples of duration 
100s or more, however, the spectral 
analysis operation applied to the data 
tends to minimize this problem by 
suppressing the perturbations and 
thereby lowering the backgroung phase 
'noise'.

The amplitude—time analog output 
from the synchronous detector contains 
contributions from all Doppler phase

Fig. 2: Typical A scan sea echo group with 
amplitude limited transmitted pulse for 
timing. Repetition period is 40ms, with 
gating samples indicated in the lower 
trace.

shift components in the incoming echo 
signal. A second phase-sensitive detector 
yielding a ramp-function output is used 
to indicate, by the positive or negative 
gradient of the ramp, the sense of the 
Doppler frequency shift, ie, decreasing 
or increasing.

As a result of this type of data process­
ing, spectral lines can be resolved to at 
best the limit of ±0.01 Hz imposed by the 
instability of the propagation medium 
when conditions are near to ideal. Such 
a result for the 21MHz irradiation 
frequency corresponds to a 
measurement of Doppler shift to 
approximately ±5 parts in 10’°. Data 
taken from successive azimuthal bear­
ings in the form of arc samples of 10°-20° 
and for radar ranges increments of about 
150km (as determined by the choice and 
gating-out of viewing samples with dif­
ferent propagation times for selected tar­
get regions) comprise the basis for the 
computation and subsequent derivation 
of a matrix of target conditions leading 
to ocean surface predictions of 
meteorological significance.

Thus, for an observationally quiet 
period of about 2 hours per day, it is 
expected that about 100 observation 
regions could be probed and that spectra 
from these could be produced within 2 
— 4 hours of the time of measurement 
to make available for meteorological 
interpretation a significant matrix of 
ocean data almost in real time.

The principal method of data collec­
tion currently employs magnetic tape as 
a means of temporary data storage, 
although this stage could be eliminated 
in future by introducing on-line data 
processing. The time-dependent phase­
amplitude data, in the form of a time­
varying DC signal (low pass filtered to 
1Hz), is used to frequency modulate a 
signal up to 10kHz, and the result is then 
passed to the magnetic tape. Subsequent 
decoding back to the time-varying DC 
signal (0 = 10V) is necessary before digi- 

(Continued on page 117)
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The Consumer
Comes Face to Face 

with the Computer
Last month, we discussed the new breed of computer systems now 
being introduced in the retail and grocery industries. This article 
completes that discussion by explaining the systems that will handle 
funds in banks and other businesses in the move towards a less cash/ 
less check society.

by ZANE THORNTON*
'Deputy Director of the NBS Institute for Com­
puter Sciences and Technology.

Gertrude Stein once said that money 
is always there but the pockets change. 
Moving money from pocket to pocket, 
or from account to account, is a gigantic 
task. Consider these figures (from the 
National Science Foundation Report 
C-76397, January 30, 1975) concerning 
the American economy:

• 250 billion financial transactions are 
carried out annually.

This computer terminal permits bank transactions 24 hours a day. The customer can 
withdraw cash, make deposits, and transfer funds between accounts.

• 27 billion checks were written in 
1973. Processing these checks cost the 
banking industry $5 billion, with a total 
cost to society of $10 billion.

• 20-25% of Americans carry bank 
credit cards, with a total of over 35 
million card-related accounts.

• 16% of retail sales involve credit 
cards.

• $45 million is spent annually to 

manufacture money. $90 million is de­
voted to armored car operations and 
$430 million goes to protection agen­
cies.

In short, the money game is a complex 
and expensive operation, and there is 
great interest in streamlining the 
payment system. Solutions based on 
electronic funds transfer (EFT) offer vast 
potential in this field, providing the finan­
cial, technological, regulatory, and social 
issues can be sorted out.

Would widespread use of EFT mean 
that the "cashless/checkless society" 
predicted by some people a few years 
ago would become reality? No, but we 
would most certainly become a "less 
cash/less check society". Personally, I 
hope that term is just a shorthand nota­
tion for a better way of doing business, 
and not a reflection of my own balance 
sheet.

Let me give some examples of EFT, and 
some potential problems as well. Your 
salary could be paid by a system that 
automatically debits your employer's 
account and transfers the salary to your 
personal bank account. The U.S. Govern­
ment, one of the nation's largest 
checkwriters, is already moving in this 
direction. The Social Security Administra­
tion, which issues nearly 43.5 million 
payments worth $7.8 billion per month, 
is automating its payments, and other 
Federal recurring payrolls are expected 
to follow.

The consumer may also encounter EFT 
in the department store and super­
market. In this mode, you could pay for 
purchases by authorizing an on-the-spot 
transfer of funds from your personal 
check account to the retailer's account 
at a local bank.

Another approach—the buck passer or 
customer-bank communications termi­
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nal—involves direct operation. First you 
would initiate a transaction by inserting 
an identity card and entering a secret 
code number or pass word. Once "on­
line", you could then withdraw cash, 
make a deposit, or transfer funds be­
tween accounts. Instructions displayed 
on a screen at the terminal would guide 
you through the transaction, and a 
receipt—plus cash if the operation invol­
ved withdrawal—would be provided 
automatically.

Finally, a pre-authorized debits ar­
rangement could be used to pay recur­
rent bills. You would simply authorize the 
bank to debit your check account at 
specified intervals by specific amounts 
and to transfer these funds to other 
accounts. Such transactions are already 
being used in the areas of deductions for 
savings accounts and savings bonds, and 
payment of bills for insurance and loans. 
Again, no check would be written and a 
permanent record would be created.

The EFT arena is cluttered with 
problems ranging from financial regula­
tory issues to the impact that EFT systems 
will have on the consumer's lifestyle. 
Some possible EFT impacts are discussed 
in an Arthur D. Little, Inc., report.

The report points out that the high, 
middle and low socio-economic-status 
groups each have traditional and dif­
ferent patterns of handling income 
checks, using bank accounts, and 
methods of making payments. For those 
consumers who don't regularly use bank 
accounts or pre-authorized payments, 
EFT systems may pose some major prob­
lems in lifestyle adjustment. At the same 
time, EFT systems may be a boon for 
those consumers who are already mak­
ing extensive use of bank and credit 
cards, pre-authorized payments and 
direct deposit of income checks.

Some people are significantly concer­
ned about the impact that EFT systems 
may have on the privacy of individuals. 
For example, the A.D. Little report states 
that the government, acting for accepted 
social purposes such as detecting tax 
evasion and improper claims of welfare 
payments, might seek access to elec­
tronic payment records. The ease with 
which EFT systems can collect, store and 
aggregate data may make the individual 
more vulnerable to invasion of financial 
privacy than current payment methods.

Welfare rights advocates fear that 
compulsory deposits of welfare checks, 
coupled with requirements for certain 
pre-authorized payments and other EFT 
records, could be used to regulate how 
welfare recipients spend their pay­
ments.

Finally, aside from the individual 
privacy issue, there is considerable con­
cern about the security of EFT systems. 
Some authorities have already warned 
that EFT systems may offer the criminal 
element a new technique for counterfeit­
ing or stealing money. We already know, 
for example, that our computer systems

What appears to be a telephone is actually much more. It is also a computer terminal 
located in a small branch office of a large metropolitan bank. By dialling certain codes, 
the teller can connect directly with the bank's main computer to get information 
on balances, deposits, and withdrawals. Incidentally, the computer answers the 
coded requests in English.

are not secure; Steve Lipner, MITRE Cor­
poration, has reported that a recent study 
of financial fraud using computers shows 
that for about 300 cases the average loss 
was nearly $500,000 each. In order to 
protect electronic funds, it is clear that 
great emphasis will have to be placed on 
methods for positively identifying people 
trying to access EFT systems, and on 
techniques for protecting data in storage 
in computer systems or being electronic­
ally transmitted between computer sys­
tems.

The computer security program at NBS 
is a major source of standards, guidelines 
and techniques for protecting computer 
systems and networks and controlling 
access to them, and for safeguarding sen­
sitive data. The Bureau's work in the 
areas of data encryption algorithms and 
such personal identification techniques 
as fingerprints and voiceprints certainly 
has application to the EFT security 
problem.

While it is interesting to speculate 
about the merits of electronic point-of- 
sale terminals, automated supermarket 
checkstands and electronic fund transfer 
systems, this speculation must be tem­

pered with a liberal amount of cold 
reality. Because we have never before 
tried to bring the consumer into such 
close contact with the computer on a 
broad scale, we don't know the extent 
to which we may be fomenting a hot 
confrontation. There are many complex 
regulatory, technological, economic, and 
societal problems yet to be resolved in 
the EFT area alone. These problems are 
not likely to be solved quickly; it may be 
another l’A years before the National 
Commission on Electronic Fund Transfer 
will report its findings to the Congress.

One point is certain —both the 
businessman and the technologist will 
develop new insights as they design and 
use the new breed of computer systems 
that interact directly with the consumer. 
In turn, the consumer may find new ways 
to make his presence felt in the board 
rooms and laboratories where decisions 
are made regarding the use of tech­
nology. If the businessman and the tech­
nologist learn to work intelligently with 
the consumer, they might find the consu­
mer opening the door to the backroom 
the next time a computer system is ready 
to move to the front lines. ®
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News Highlights

Mobile ultrasonic system tests railway track
Electronic equipment developed in 

Western Australia for testing railway 
track is winning export orders.

The company to develop the system, 
Ultrasound Technical Services Pty Ltd of 
110 Jersey Street, in the Perth suburb of 
Wembley, recently exported to South 
Africa two fully-equipped rail testing cars 
worth a total of $500,000.

These vehicles house an ultrasonic 
testing device and computerised recor­
ding equipment to identify defects which 
develop in railway track during use. The 
ultrasonic transducer is carried beneath 
the car in an aluminium frame which may 
be adjusted to fit three gauges—standard, 
5ft 2in and 3ft 6in. The cars have retract­
able railway wheels so they may be 
driven on and off a railway at will, thus 
ensuring a minimum loss of testing 
time.

A testing car currently in use in the Pil­
bara checks the 425 kilometre Mt. New­
man to Port Hedland railway every three 
weeks and has found many defects 
which could have led to derailments had 
they not been corrected.

One of the firm's principals, Mr Mike 
Withey, said the firm had been drawn to 
railway inspection because of their loca-

A close-up of the underside of the 
vehicle, showing the mounting points for 
the ultrasonic transducers.

tion in Port Hedland, where they were 
originally employed in X-ray inspection 
of welds.

Their first mobile testing unit was a 
small rail trolley that was pushed by 
hand—hot work in the Pilbara. A motor 
was added, allowing track inspection at 
about 5 kilometres per hour. Then 
followed a converted Kombi which 
travelled at 15-20kph while the operator 
kept his eyes on an oscilloscope for 
warning of a defect.

After receiving a commission from the 
Mt. Newman Mining Company, a long 
wheelbase Landrover was converted to 
be able to test track at up to 30kph and 
this vehicle is still in use.

Mr. Withey said the new cars could 
operate at up to 45kph under ideal con­
ditions and the company had set itself a 
target of 60kph for future development.

The ultrasonic signal, which travels in 
a straight line through solid steel, is 
reflected by any defect in its path, be it 
a faulty weld, an inherent defect in the 
track, or a transverse defect caused by 
wear on the head of the rail. Reflected 
pulses in excess of a predetermined 
threshold are transmitted via a floor 
detector unit in the car to a computer 
system which gives a teletype printout 
showing the exact location of the trouble 
spot, the size and the type of defect.

A spray paint gun automatically marks 
the affected track and an alarm is 
sounded to alert the operator.

If the recorded data indicates a major 
defect the operator stops the vehicle and 
confirms the fault with manual testing 
equipment. He may have to put out an 
emergency radio call to stop traffic until 
the line has been repaired.

Low-power medical laser for painless acupuncture
Although the art of acupuncture has 

been practised in China for centuries, it 
is only in recent years that Western scien­
tists have begun to take it seriously. 
Increasing acceptance in the West has 
meant the introduction of modern tech­
nology to overcome the disadvantages 
of traditional methods, and a German 
company, Messerschmitt-Bolkow- 
Blohm, has developed an acupuncture 
laser, the akupLas PL The unit is available 
in Australia.

Reduced to essentials, the acupunc­
ture laser consists of a low power (2mW) 
continuous wave gas laser emitting in the 
red range of the spectrum. Radiation 
wavelength is approximately 0.6um, and 
this is capable of penetrating tissue to a 
depth of 3-10mm, depending on the con­
dition of the epidermis.

The laser output can be applied either 
as a continuous wave, or in the form 
of pulses, the frequency of which can 
be continuously adjusted within a

"biologically reasonable range" 
(0.2Hz-5kHz).

A flexible sheathed light conductor is 
used to carry the laser radiation to the 

point of application. The end of this con­
ductor is provided with a handpiece, and 
radiation is applied to the desired spot 
simply by placing the handpiece directly 
on the skin. The handpiece also contains 
a test electrode for measuring local skin 
resistance. This electrode is connected to 
the control panel, which provides a 
socket connection for standard skin 
resistance measuring devices.

The acupuncture laser is said to offer 
several advantages over the traditional 
metal needle method. These include: no 
pain felt by the patient during treatment; 
the skin is neither injured nor damaged, 
eliminating the risk of infection; the unit 
is simple to use; and short duration 
therapy is possible. The akupLas PL can 
be used in all cases that can be treated 
with conventional acupuncture, accord­
ing to the manufacturers.

Enquiries to PCP Instrumentation, 
231-233 Victoria Rd, Rydalmere, NSW 
2116. Telephone (02) 638 6400.
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Telephone aids 
for the handicapped

Patients in a Yorkshire hospital are 
helping the British Post Office develop 
new telephone aids for handicapped 
people. During their visits to Pinderfields 
Hospital in Wakefield — which has an 
aids demonstration centre — the patients 
have been trying out new designs 
produced by the Post Office in its con­
stant search for ways of helping disabled 
people use telephones more easily.

These trials are part of a program to 
assess aids for daily living being 
organised by the Department of Health 
and Social Security. They are being con­
ducted jointly by the Post Office's 
H uman Factors Section and the Hospital's 
Occupational Therapy Department.

One aid currently being tested at Pin­
derfields is a telephone dial with a handle 
attached to it to help a user overcome 
extreme dialling difficulty. Some disabled 
and elderly people might welcome a 
dialling-stick which allows more leverage 
for those with weak hand-grip. Others 
might prefer bigger finger-holes on a 
slightly larger dial.

Another device is for inserting coins in 
telephone-boxes. People who cannot 
cope with the conventional slot can 
instead push their money into a groove 
and simply pull a handle to make the 
coins drop into the box.

The new Keyphone, with its numbered 
push-buttons replacing the more familiar 
dial, can also be adapted for people suf­
fering from hand-tremor. A plastic frame 
is placed on top of the numbers, its ribs 
separating the adjacent buttons to make 
sure only the right ones are pressed.

These are just some of the aids tested 
at the hospital. Some or all of them could 
be offered in the near future, adding to 
the list of numerous aids the Post Office 
already supplies.

Luxor colour TV, hifi
OBC (Imports) Pty Ltd, Australian dis­

tributors for Luxor electronic products, 
concentrated their 1976 efforts to 
establish the product name in Australia 
mainly around colour television 
receivers. These are now well known in 
retail stores throughout the country.

In the current year, attention is tending 
to shift more to the hifi/stereo area with 
something like twenty-five new product 
lines being announced progressively in 
the first quarter, including1 loudspeaker 
systems, cassette decks, record players 
and complete stereo systems.

According to Managing Director J. M. 
Hart, a special publicity campaign is 
planned for 1977 and, at the time of writ­
ing, negotiations are in progress to 
engage the services of a major overseas 
personality.

A new warehouse, assembly plant and
service centre is currently being built in
Clayton, Victoria for OBC (Imports) Pty
Ltd.

New electronic components store
A new electronic components store, 

Davred Electronics Pty Ltd, recently 
commenced operation in NSW.

Davred Electronics is an offshoot of 
the parent company David J. Rejd (NZ) 
Pty Ltd, first established in New Zealand 
more than 25 years ago. The firm 
originally operated as an electronic 
importing company servicing NZ 
manufacturers but, ten years ago, 
expanded its operations to include the 
total NZ electronic market by setting up 
a nationwide distribution and sales net­
work.

The company now claims to be the lar­
gest electronic components company in 
NZ, with sales turnover now running into 
millions of dollars each year. The com­
pany presently has 5 manufacturing 
plants, 9 branches nationwide, and 
employs over 300 people.

In Australia, Davred Electronics are 
retailing a wide range of equipment, 
including kitsets, semiconductors, TV 
aerials, tools, speakers, components, 
panel meters and metric nuts and bolts.

British mobile radar has two-in-one aerial
The aerial of a long-range three- 

dimensional radar installation stands 
starkly against an evening sky in southern 
England. Part of a mobile air surveillance 
system, this type of aerial is the first to 
be designed with the height-finding 
element built into the array and rotating 
with it.

The system, the AR-3D, is able to 
gather range, elevation and azimuth 
information and does not require a 
separate secondary antenna. It is 
manufactured by Britain's Plessey com­
pany, a leading producer of radar equip­
ment and creator of the Doppler Micro­
wave Landing System (MLS) at present

This new store, recently opened by Altronics at 105 Stirling St., Perth, is a full scale 
Dick Smith dealership store. The store carries the full range of stock that has made 
Dick Smith stores so popular, and features a modern layout. Self-serve invoices are 
provided for busy lunch-time shoppers.

David I Reid's New Zealand head­
quarters.
Goods are available either over the 
counter of their Newtown (Sydney) 
store, or by mail order.

The Australian operation is headed up 
by Mr Des Bain, who has had many years 
of experience in the electronics industry. 
The store address is 104-106 King St, 
Newtown, Sydney; mail orders to PO 
Box 317, Newtown, NSW 2042. 
Telephone 519-6361.

being evaluated by the International Civil 
Aviation Organisation (ICAO).
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N700EJ 
10H8M 
(.0004 x 
.0007 in J 
Biradial 
(Elliptical)

N70B
15F (0006"!
Spherical

M70-3*
64m (0025°) 
Spherical

seven
ways 
to beat 
the 
odds...

CARTRIDGE AND STYLI SPECIFICATIONS

Light 
Green

6.2 mV 20 to 
20,000 

Hz

within 
2dB

20 dB 
at

1 kHz

P/2 
to 3 

grams

400 Hz —20 cm/sec 
1,000 Hz-26 cm/sec 

10.000 Hz-11 cm/sec 
■Alitai

Beige

Dark 
Green

6.2 mV

6.2 mV

20 to 
20,000 

Hz

within 
2 dB

20 dB 
at

1 kHz

172 
to 3 

grams

20 to 
20,000' 

Hz

‘Optional 78 rpm Stylus: Set amplifier to “MONO " or ”A • B“
NEX WEIGHT:

INDUCTANCE:

5.8 grams

720 millihenries

DC RESISTANCE: 630 ohms

OPTIMUM LOAD: 47,000 
ance in parallel 
picofarads 
channel.

400 Hz - 20 cm/sec 
1,000 Hz-26 cm/sec 

10,000 Hz-11 cm/sec 
at 2 grams

Wi 
to 3 

grams

resist- 
to 500

per

FULL ONE YEAR WARRANTY: Shure Brothers Incorporated ( ‘Shure”) war­
rants to the owner of this product that it will be free, in normal use, of any 
defects in workmanship and materials for a period of one year from date of 
purchase. You should retain proof of date of purchase. Shure is not liable for 
any consequential damages. If this Shure product has any defects as described. 
above, carefully repack the unit and return it prepaid to your dealer, or 
Shure Service Centre in Australia — Audio Engineers Pty. Ltd., 342 Ken^t. 
Sydney, N.S.W., 2000, for repair. The unit will be repaired or replace^and 
returned to you promptly. This warranty does not include stylus weas^
PATENT NOTICE: Cartridge and stylus manufactured under one ol^nore of 
following U.S. patents: 3,055,988, 3,077,52b 3,077,522, and 3,463,889.

The response curve is basically flat within the audible 
spectrum. Comparable with cartridges costing twice 
the price!

Trackability is the measure of a cartridge's total 
performance. This cartridge has excellent full frequency 
trackability with an exceptional capability to track the 
highly modulated passages of most records.

The 11/2 to 3 gram tracking force range means the M70 
cartridge series is suitable for the vast majority of stereo 
systems made today.

Besides backing our cartridge with a full one-year 
warranty, we also assure you that our genuine 
replacement styli will restore your cartridge assembly 
to the exact original specifications—no matter where in 
the world you buy the genuine Shure N70B (spherical 
tip stylus for the M70B cartridge model), the N70EJ 
(elliptical tip stylus for the M70EJ cartridge), or the 
N70-3 (optional 78 rpm stylus).

Only Shure can deliver this caliber of technology for 
high fidelity cartridges.

From the same engineering team that created the 
incomparable V-15 Type III cartridge. Our unbroken 
track record in 18 years of stereo high fidelity is your 
assurance of quality.

No other cartridge offers this much performance at such 
a low price.

M70EJ & M70B 
cartridge series... 
the better 
bargain

• Audio Engineers Pty. Ltd. 342 Kent Street, Sydney. N.S.W. 2000
• Audio Engineers (Vic.) Pty. Ltd. 2A Hill St., Thornbury. Vic. 3071
• Audio Engineers (Qld.) Pty. Ltd. 57 Castlemaine St., Milton. Qld. 4064
• Athol M. Hill Pty. Ltd. 33-35 Wittenoom St., East Perth. W.A. 6000

AE117/FP
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NEWS HIGHLIGHTS

Sonar "'fish" to solve undersea mystery
This sonar 'fish'—seen here with its 

developers Professor Chesterman 
(standing) and Dr Roger Cloet of Bath 
University in south west England—can 
instantly recognise and record 
movement.

Developed to solve the mystery of the 
Brown Ridge—a large area of sea bed in 
the southern North. Sea covering 2590 
square kilometres—the two metre long 
'fish' can map a range of 1100 metres at 
a time at speeds of 771 knots, covering 
15 square kilometres in an hour.

The Brown Ridge lies on the most 
direct route between England and 
Holland and Denmark. Because of its 
reputation for constantly changing its 
shape—believed to be caused by a 
phenomenon called sandwaves which 
move round the sea-bed like sand dunes 
in the desert—authorities responsible for 
laying telephone cables avoid it with 
lengthy and costly detours. They face 
two major risks by laying across it; the 
movement of the sea bed could either 
leave lengths of cable suspended, mak­
ing them subject to enormous strain and 
vulnerable to trawling gear, or it could 
bury the cable so deep that it could not 
be located for servicing or repairs.

Apart from helping to solve the cable 
problem, the Bath researchers see other 
uses for the 'fish' in sea and sea bed 
research and in connection with marine 
engineering—especially with the growing 
industry of extracting oil from the sea.

Canada to increase 
CB channels to 40

Canada is to follow the lead of the US 
by raising the number of CB channels to 
40. Official starting date for the new 
channels is April 1st, just three months 
after the US starting date.

The Canadian CB radio service uses 
the same frequency band 
(26.965—27.405MHz) as the US, and 
channel expansion was prompted by 
interference problems. Technical stan­
dards will reportedly take the same form 
as those of the FCC in the US. Applica­
tions for approval of new models were 
being accepted as from January 1st.

Frequency allocation 
planning for FM

As an essential first step to the sys­
tematic introduction of an Australia-wide 
FM service, the now-defunct Australian 
Broadcasting Control Board released a 
draft plan for frequency allocations in the 
part of the VHF band at present available 
for FM broadcasting.

In releasing the report, the Chairman, 
Mr. Myles F. E. Wright, drew attention to 
two important engineering matters. He 
pointed out that, since the acceptance by 
the Government of the McLean report in 
1974, which involved the use of the VHF 
band for FM, the Board had been steadily 
planning the re-arrangement of those 
portions of the band for which it was 
responsible. However, no steps what­
ever had been taken to implement the 
remaining changes recommended by Sir 
Francis McLean, involving the movement 
out of the VHF band of some other ser­
vices.

"The estimated time for making these 
changes is up to ten years". Mr. Wright 
said, "and if they are not put in train 
immediately, the development of FM 
broadcasting will simply come to a halt 
early in the 1980's. The Board has urged 
successive Ministers to start planning, but 
nothing has happened so far."

The report also emphasises inter­
ference difficulties which have arisen 
with Australian television receivers and 
some FM receivers which have been 
tested by the Board. The Chairman said 
that the Board hoped that the Standards 
Association of Australia would expedite 
the consideration being given to the 
development of draft standards not only 
for television receivers, but also for FM 
receivers.

THE CB SCENE: Govt, releases CB report
The long awaited discussion paper 

prepared by the Post and Telecom­
munications Department on citizen band 
(CB) radio was finally released in Can­
berra on January. 25th last.

Announcing the release, the Minister 
for Post and Telecommunications, Mr 
Eric L. Robinson, said that the paper can­
vassed some of the issues surrounding 
the question of introducing a CB radio 
service in Australia. According to Mr 
Robinson, "this is a complex matter with 
many points of view existing in the com­
munity, not all of which are in favour of 
legalising CB radio".

The Minister said that the existence of 
the discussion paper in no way altered 
the current legal position under which 
unlicensed operators could be prosecu­
ted and have their equipment seized. At 
the moment only a few nations had a 
legalised CB radio service, and their 
experiences made it imperative that the 

matter be given full deliberation.
The report itself draws no definite 

conclusions on the introduction of CB; 
nor does it make specific recommenda­
tions. The paper, by its own admission, 
examines the present policies relating to 
private two-way radio communication 
services in Australia, looks at the over­
seas CB experience, and compares the 
services available in Australia to those of 
the USA. It then goes on to comment "on 
the benefits and problems associated 
with a CB service and concludes with a 
number of options ranging from the 
retention of present limitations . . . 
through to the establishment of a 'USA- 
type' service."

Among these various options is a 
proposal to establish a CB radio service 
in the UHF frequency band. As for the 
27MHz band, it is stated that a CB service 
"could be introduced in this form 
provided that the equipment used con­

formed to the present USA technical 
standards, SSB mode of transmission was 
used, the service was genuinely res­
tricted to mobile operation and channels 
other than those used in the USA were 
allocated".

The report also states that "action 
needs to be taken to control or ban the 
importation of obsolete USA 27MHz CB 
radios", but concedes that the "Aus­
tralian administration would find it a dif­
ficult task to remove the illegal operators 

ft

On a more positive note, the paper 
notes that if a CB service is considered 
necessary, "it should be based on sound 
regulatory procedures and technical 
specifications." Again, the "introduction 
of a CB service could provide a sig­
nificant stimulus to the Australian elec­
tronics industry, bring safety aspects to 
the community and expand the present 
hobby interest in radio."
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A low-cost 200MHz 
digital frequency meter
— easily built unit is idea! for workshop and laboratory

With the recent release of several new CMOS integrated circuits in Aus­
tralia, we have been able to produce a new high performance frequency 
meter with greatly simplified circuitry. Our latest design has seven digits 
and can measure up to 200MHz. It employs twelve integrated circuits 
and a handful of discrete components.

by LEO SIMPSON

Yet again, rapidly improving tech­
nology has enabled us to present a 
project which is considerably simpler 
and cheaper in real dollar terms than its 
predecessor. In 1970, we published a 
design for a 3T2-digit 70MHz counter 
which employed a total of 43 IC's. That 
was superseded in December 1973 by a 
4V2-digit 200MHz design employing 24 
IC s. And now with half that number of 
IC s, we present a 200MHz frequency 
meter with a seven-digit readout.

Apart from the seven-digit readout, 
almost every aspect of the new design 
is simpler than its 1973 predecessor. 
There are less controls, and assembly is 
more straightforward.

We hope the new styling will be 
popular too. The unit is housed in a low 
profile case measuring approximately 
230 x 68 x 210mm (W x H x D). The front 
panel is made of red polaroid film which 
we assume suppliers will have screen- 

printed in white. When the unit is off, the 
front panel is dark and inscrutable, with 
no digits showing. When power is 
applied all digits are alight.

Brilliance of the readouts is quite high 
and adequate even in sunlit rooms, 
although readers might gain a different 
impression from the lead photo. Perhaps 
we should have had the photo re­
touched by an artist!

Some of the features of the new 
frequency meter are as follows: The 
range switch has only three positions—x1, 
x10 and x100. On the first range it will 
measure to above 3MHz. On the "x10" 
range measurements can be made to 
between 25 and 30MHz, depending on 
the input signal. And on the "x100" range 
measurements can be made to above 
200MHz, again depending on the input 
signal amplitude.

The new design does not have leading 
zero blanking. While w.e regard LZB as 

a desirable.feature, it was not possible to 
incorporate it in the present design.

No provision has been made for 
period counting or event counting under 
manual control. Nor is there any sensi­
tivity adjustment. Measurements are re­
stricted to a single low rate of one every 
two seconds, to keep the timebase cir­
cuitry simple and to eliminate timebase 
switching.

Input impedance of the meter on the 
"x1" and "x10" ranges is 1 megohm 
shunted by about 50pF. Sensitivity is 
about 50m V RMS or better from 10Hz to 
about 10MHz. On the "x100" range, the 
input impedance is 75 ohms or more and 
input sensitivity is 200mV RMS up to 
about 180MHz. A signal of 800mV P-P 
is required to guarantee operation to 
220MHz and above. Minimum input 
frequency on the "x100" range is 1 MHz.

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

Power consumption is fairly modest. 
Current drain is about 500 milliamps from 
the regulated 5V supply. The unit is nor­
mally powered from the 240VAC mains, 
but provision has been made on the PCB 
to power the unit from a 12V car battery 
via an isolating diode.

Our estimated cost for the unit is less 
than $120. When you consider that the 
1973 design was worth about $140 and 
the extent of inflation since then, the 
projected cost for a kit of parts is a bar­
gain in real dollar terms. And the nearest 
comparable frequency meter retails for 
many hundreds of dollars more!

Heart of the design is a pair of 74C926 
CMOS 4-decade counters. These have 
been recently released by NS Electronics 
Pty Ltd.

Like many multi-function integrated 
circuits these days, the internal complex­
ity is so great that the manufacturers do 
not bother to publish a schematic. The 
74C926 contains virtually all the circuitry 
needed, apart from the timebase and
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Frequency meter

display drivers, to make a four-digit 
frequency counter.

Contained in the chip are four decade 
counters (same function as the 7490 TTL 
decade counter), four 4-bit latches 
(equivalent to 16 flip-flops), BCD to 
seven segment decoders and drivers, 
plus an oscillator and multiplexing cir­
cuitry for the four digit driver transistors. 
Thus, even if the multiplexed output fea­
ture is not taken into account, the 74C926 
is equivalent to eight IC s as used in our 
previous design.

It is appropriate to note at this stage 
that there are a number of competitive 
counter IC s, notably from Mostek, Fer­
ranti and Intersil. Some of these may be 
better in some respects than the 74C926 
but we regarded the National device as 
the best all round choice, especially 
when price, availability and compatibility 
is considered.

More about the 74C926 device later in 
the article.

Most of the timebase circuitry is con­
tained within a single MOS integrated cir­
cuit, the MM5369N. This is described by 
National Semiconductors as a 17-stage 
programmable oscillator/divider. It can 
be programmed during manufacture to 
divide by a selected number between 
10,000 and 98,000.

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

The 60Hz output from the 5369 is fed 
to a BC548 transistor to make it compat­
ible with the following TTL stages. A 7473 
dual JK flip-flop is interconnected to 
divide by three, to give 20Hz. This signal 
is then further divided by a 7490 decade 
divider to give a 2 Hertz square wave.

The 2Hz output from the timebase cir­
cuitry is interfaced with the 74C926 
counters in what logic designers quaintly 
term a "housekeeping" circuit. The cir­
cuit consists of a 7473 dual JK flip-flop, 
a 7410 triple 3-input NAND gate and 3 
Schmitt triggers in a 7414 hex trigger 
which are employed as inverters. The 
housekeeping circuit configuration is 
similar to that in our previous design.

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

As noted above, each 74C926 has four 
4-bit latches. These are equivalent to a 
chain of flip-flops which are used to store 
the BCD count of the four decade count-

At top is the component layout for the main PC board. Above shows the completed 
board assembly with the display board soldered in position and wired.

ers. The latch information is used to drive 
the LED displays. Early frequency count­
ers did not have latches and so the 
display was rapidly cycled during each 
count period. With latch circuitry the 
readout is constant if the input frequency 
is constant—there is no blinking or flick­
ering.

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

The basic measurement cycle takes 
two seconds. In the first second, gate 1 
of the 7410 is turned on by the second 
flip-flop in the 7473 to allow a one 
second burst of input signal to be fed to 
the clock input (pin 12) of the first 
74C926. The first 74C926 counts the first 
four decades (to 9999) and generates 
"carry out" pulses to allow the second 
74C926 to count the following decades.

During the third half-second of the 2- 
second measurement period a 250mS 

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

So the display is updated once every 
two seconds.

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

The front end of the new design con­
sists of a FET, an NPN emitter-follower, 
a CA3028 RF amplifier and one section 
of the 7414 hex Schmitt trigger. The FET 
provides an input impedance of 1 
megohm. The NPN emitter-follower 
combines with the FET to provide a very 
low source impedance to drive the
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Notice that the heatsink for the regulator IC is bolted to the chassis.

Logic diagrams for the MM74C925 and MM74C926 four-decade counters.

CA3028 RF amplifier. The latter makes up 
for the signal loss in the FET source­
follower and NPN emitter-follower and 
provides the extra gain to allow the signal 
to toggle the Schmitt trigger.

On the "x10" range the signal from the 
7414 Schmitt trigger (pin 8) is fed via a 
high speed 7490 or 74LS90 decade 
divider. These decade dividers have a 
maximum toggle rate of 40MHz so the 
maximum frequency limitation on the 
"x10" range is set by the 7414.

On the "x100" range the input signal 
is fed to the 95H90 prescaler and thence 
to the 7490A/74LS90 decade divider to 
give a resultant division of one hundred. 
The 95H90 prescaler is very similar to that 
in the previous 1973 design except that 
the bias circuitry has been slightly 
modified to improve the sensitivity. 

The power supply is simple. A 15V
centre tapped secondary transformer
drives a full wave rectifier and two
2500uF capacitors in parallel. A three-

terminal plastic pack regulator then 
derives the 5V rail.

All of the circuitry, apart from the input 
switching and the seven segment 
readouts, is mounted on a single PC 
board measuring 178 x 127mm and 
coded 77F1a. The seven segment 
readouts are accommodated on a 
separate PC board measuring 118 x 
55mm and coded 77F1b. This board is 
mounted and secured at right angles to 
the main board,.

Take care when making solder joints 
to avoid damaging the PCB. Use a low 
wattage soldering iron with a srpall 
chisel-shaped bit. Mount all the wire 
links first. Then mount the discrete com­
ponents and PC pins. Leave the 5369 and 
74C926 ICs until last. Note that all the ICs 
with the exception of the 74C926s are 
oriented in one direction—with notched 
ends towards the rear of the PCB.

We have not found it necessary to take 

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

Notes about some of the components 
are appropriate here. Polarity of the 1uF 
input tantalum capacitor is unimportant. 
The NPN emitter-follower must be a 
transistor with a very high value of gain­
bandwidth product (Ft), otherwise the 
output impedance will increase at high 
frequencies and thus reduce the gain of 
the CA3028.

The CA3028 may be supplied in a cir­
cular can or an 8-lead minidip package. 
If a circular type, the leads will have to 
be bent to suit the copper pattern. 
(Experimenters who may wish to use the 
CA3028 as a preamp in other circuits 
because of its very wide bandwidth 
should note that because of the low sup­
ply voltage and cascode connection it 
does not have a linear transfer charac­
teristic. That is immaterial in this circuit.)

Two of the Schmitt triggers in the 7414 
are unused. Their inputs (pins 3 and 13) 
are grounded and outputs (pins 4 and 12) 
have no connection. The 10k resistor 
from pin 9 of the 7414 may have to be 
shunted down with higher value resis­
tors. This to bring the input voltage down 
to around 1.2V which is between the 
positive and negative thresholds of the 
device. This maximises the sensitivity of 
the circuit.

Low power Schottky ICs may be sub­
stituted for TTL ICs if available. This has 
the advantage of lowering the power 
consumption. The devices in question 
are 74LS10, 74LS14, 74LS73 and 74LS90.

A 74C925 may be substituted for the 
74C926 which drives the three most sig­
nificant digits. A 74C925 is identical to a 
74C926 except that it does not have a 
carry output to enable cascading.

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

Pin 7 of the MM5369N is a buffered 
output for the 3.5MHz oscillator. 
However it is of no real use in calibration. 
It could be handy for troubleshooting to 
check that the oscillator is actually run­
ning.

The 2N4258 transistor following the 
95H90 is a very high speed switching 
type. Do not subtitute types other than 
those suggested, unless they are known 
to be suitable for high speed operation.

The readout PCB is easy to assemble. 
Solder in all the wire links first. This is 
necessary because some run underneath 
and between the LED displays. Any com­
mon cathode LED display such as Mon­
santo MAN-7 or Litronix DL-704 may be 
used.

The readout PCB is attached to the
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The PC pattern for the main board, reproduced actual size to facilitate tracing.

PARTS LIST
MAIN PCB ASSEMBLY
7 PCB, 77F1a, 178 x 127mm
7 3.58MHz crystal
11 PC pins
7 150uH RF choke
7 FX115 ferrite bead

I SEMICONDUCTORS
2 74C926 4-digit counters
7 95H90 ECL prescaler *
7 CA3028 RF cascode/differential 

amplifier
7 MM5369N oscillator/divider
7 74LS90 or 7490A high-speed 

decade counter
7 7490 decade counter
2 7473 dual /K flip-flop
7 7414 hex Schmitt trigger
7 7410 3-input NAND gate
7 7805 or LM340T/5 5V/1A regulator
7 BC338 NPN switching transistors
7 BC548 NPN transistor
7 PN4258, 2N4258, 2N6001 PNP high 

speed switching transistor
7 2N3563, 2N3662, BF180 NPN RF 

transistor

7 2N5484 or similar VHF FET
4 1N914 signal diodes
2 1N4001, EM401 silicon rectifier 

diodes

CAPACITORS .
2 2500uF/16VW electrolytic
2 100uF/3VW tantalum electrolytic
2 47uF/6VW tantalum electrolytic
7 1uF/35VW tantalum electrolytic
6 ,047uF 25VW ceramic
2 ,01uF/25VW ceramic
7 33pF NPO ceramic
7 10-40pF ceramic trimmer (Stetna)

RESISTORS
('A or VAN, 10% tolerance)
7 x 1OM, 1 x 1M, 1 x 39k, 2 x 10k, 7 
x 4.7k, 7 x 2.2k, 4 x 1k, 2 x 220 ohms, 
7 x 720 ohms, 2 x 100 ohms, 14 x 27 
ohms, 1 x 1k trimpot.

READOUT PCB 
ASSEMBLY

7 PC board, 77F1b, 118 x 55mm
7 seven-segment common cathode 

LED display, Monsanto MAN-7, 
Litronix DL-704 or equivalent 
Tinned copper wire for links.

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

Polaroid film).
7 BNC socket, single-hole mounting
7 knob
7 SPST miniature toggle switch
7 4 pole three-position switch
7 power transformer, 15V centre­

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

7 aluminium heatsink to suit IC 
regulator

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

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

Miscellaneous: screws, nuts, lock­
washers, short length of shielded 
cable, hook-up wire, tinned copper ’ 
wire, insulation tape, solder, etc.
Note: Capacitors and resistors with 
higher ratings may be used if i 
physically compatible. Other substitu­
tions, unless mentioned in the text, are 
not recommended.
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Frequency meter

main PCB by soldering the line of pads 
together on both. There is a line of holes 
along the bottom edge of the readout 
PCB. These should be lined up with the 
top surface of the main PCB by means 
of a couple of wire links running between 
the boards. Set the boards at right angles, 
and run a fillet of solder between each 
set of matching pads on the boards. One 
of the photographs illustrates the 
method.

This makes the majority of connec­
tions to the display PCB. There are five 
wires left to be run to the display PCB 
from the main PCB. This completes the 
PCB assembly.

Now assemble the chassis hardware. 
Solder the mains leads to the power 
transformer, tape them and bolt the 
transformer to the chassis. Mount the 
heatsink for the regulator. The heatsink 
should be made of aluminium, say 20 
SWG. The dimensions are 45 x 85mm 
bent 30mm from one end.

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

If you are unable to obtain a screen 
printed Polaroid front panel from kitset 
suppliers, red Polaroid film can be 
purchased from the Customer Service 
Division of Polaroid Australia Pty Ltd, 2 
Smail St, Ultimo, Sydney, NSW. The cost 
is 10 cents per square inch which adds 
up to $2.25 for a panel. Labelling may be 
added with white Letraset.

The input socket may be a single hole 
mounting BNC type or a single hole 
mounting UHF type to take a PL259 con­
nector. The mounting hole needs to be 
larger for the latter type. Do not earth the 
socket directly to the chassis.

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

Loosen the clicker plate of the input 
switch before installing it so that it can 
be easily operated with a small knob. 
Also cut the shaft to length before 
installation.

With chassis assembly complete, fit 
Richco supports to the PCB and mount 
it in the chassis. Alternatively, use screws 
and nuts to support the PCB 10mm off 
the chassis. Attach the regulator to its 
heatsink and run the wires to the input 
switch. Run the wires as shown in the 
photo. Do not attempt to lace the wiring 
into a neat cable form or run the wires 
close together, as this will cause faulty

TRAIN FOR SMOR 
TEUEVISICN 

SERVICING IN YOUR 
SBARETIME

-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: STC941
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Loudspeakers

MIRSCH
SWEDEN

In Sweden they say
. ditt eget musikinstrument”

-Your own musical instrument.

better hear it.

MIRSCHOM3-28 MIRSCH OM 3-38 MIRSCHOM2-21

3-way, 3 speaker system. 
Principle: Infinite baffle.
Power Handling Capacity:' 
50 watt RMS.
Frequency Response: 
35-20,000 Hz.
Impedance: 4 ohm.
External Measurements:
51 x 32 x 25 cm.
Walnut or White cabinet.

3-way, 3 speaker system. 
Principle: Infinite baffle. 
Power Handling Capacity: 
90 watt RMS.
Frequency Response: 
30-20,000 Hz.
Impedance: 8 ohm.
External Measurements: 
56 x 32 x 31 cm.. 
Walnut cabinet.

2-way, 2 speaker system. 
Principle: Infinite baffle. 
Power Handling Capacity: 
40 watt RMS.
Frequency Response: 
40-20,000 Hz.
Impedance: 4 ohm.
External Measurements: 
46 x 29 x 25 cm.
Walnut or White cabinet.

Sound for the Audiophile.. .The very best from Mirsch. 
Have a demonstration before you buy any other brand.

Distributed by

PHOTIMPQRT
MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY

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

Head Office: 69 Nicholson Street, East Brunswick, Victoria, 3057, Australia. Telephone: 3806922.
PA23M
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is earthed only at the PC board, and not at the switch itself. 
Tape the mains switch to avoid the possibility of shock.

A close-up view of the wiring behind the front panel. Note 
that the short length of shielded cable from the range switch

Photograph at left illustrates how the display PC board is sol­
dered to the main PC board. Above is the component overlay 
pattern for the display board.

operation. Note the'-short length of 
shielded cable from the input switch, 
which should not be omitted.

Check wiring and apply power, then 
quickly check the 5V rail to make sure 
that all is well. The LEDS should show 
zeros, except for the least significant digit 
which may show "1". The 10k resistor 
associated with the 7414 should be 
adjusted as noted above. If too low a 
value is used it may prejudice the sensi­
tivity and may result in random readings 
on the least significant digit.

Now adjust the 1k pot for optimum 
sensitivity of the 95H90 prescaler. Feed

in a VHF signal at 100MHz or higher and 
adjust the pot until a stable reading can 
be obtained with the smallest input sig­
nal. With too small a signal the reading 
will drop from its correct value and vary 
randomly—or it may drop to zero. With 
optimum sensitivity the 95H90 becomes 
sensitive to random noise and will show 
a random reading on the last three digits 
with no signal applied.

When the pot has been adjusted for 
maximum sensitivity the 95H90 will run 
quite warm to the touch. This is normal.

Calibration presents a problem. 
However without calibration the unit will

Here is an actual size reproduction of the display board pattern.

have a typical accuracy of .01 % ±1 count, 
which should be adequate for most 
applications. The easiest method is to 
calibrate the meter by making com­
parison measurements with a frequency 
(counter of known accuracy. That is how 
we did it.

There are two other methods, neither 
of which we have tried. One is to use a 
crystal set tuned to a strong broadcast 
station and measure the signal when 
there is no modulation. This may be dif­
ficult and selectivity may present 
problems, but it could be worth trying.

The other method is to use a signal 
generator and a broadcast or short-wave 
receiver. Set the generator for zero beat 
against a station of known frequency 
(and precision). Then measure the out­
put of the signal generator.

For the best result, the calibration 
should be carried out only after the 
counter has been on for an hour or so, 
to stablise its temperature. If the receiver 
is fitted with an "S" meter, this can be 
used to get closer to the true zero beat 
condition than if the audio output is used 
alone. The idea is to try and get the nee­
dle of the meter swinging as slowly as 
possible.

A brief note about using the frequency 
meter. A signal too high in frequency or 
insufficient in amplitude may result in a 
false reading or zero. The tip off is to 
watch the 2nd and 3rd most significant 
digits. If these vary, it is miscounting. S

ELECTRONICS Australia, March, 1977 37



Simple unit is ideal for amateurs and professionals

Light Trigger for 
Slave Flashguns
Keen photographers will appreciate this simple slave flash trigger, 
which uses only a LASCR and a resistor and can be easily con­
structed.

by DAVID EDWARDS

Any reader who is keen on photo­
graphy will already be aware of the uses 
to which a slave flash can be put. So apart 
from mentioning that it is often used for 
lighting the picture subject from the side 
or from above by a ceiling "bounce" to 
get a diffused effect, we will leave it at 
that.

The basic concept of a slave flash trig­
ger is to have the slave flash actuated by 
the light "burst" from the main flash 
which is controlled by the camera con­
tacts. To do this, the trigger circuit must 
use a light-activated device.

To understand the function of the slave 
trigger flash unit, which really substitutes 
for the camera contacts, one must be

A typical electronic flash circuit. Some 
use an SCR to discharge the capacitor, 
but the basic arrangement is the same.

familiar with the circuit of a typical elec­
tronic flashgun. While these vary greatly 
in detail, they all use a transistor con­
verter which changes the 3 to 12V battery 
voltage up to between 350 and 500V 
DC.

A typical electronic flash firing circuit 
is shown in Fig. 1.

A pulse transformer is used to fire the 
flash tube and this is energised in much 
the same way as the coil in an automotive 
capacitor-discharge ignition system. In 
the flash-gun though, the trigger capaci­
tor is typically about 0.1 uF. It is charged 
via the high resistance voltage divider 

and then discharged by the camera con­
tacts via the primary of the pulse trans­
former.

In previous articles for slave flash trig­
gers, we have never been able to present 
a circuit using a LASCR (light activated 
SCR) only, because suitable LASCRs have 
not been available. But Mr A. Browne, of 
South Hurstville NSW has recently 
brought to our attention the availability 
of suitable devices, and suggested the 
circuit presented with this article.

1 amp 400 PRV (peak reverse voltage) 
LASCRs are now available from Tandy 
stores. Current price is $2.95, and the 
catalogue number is 276-9004. These 
devices, with the addition of a suitable 
gate resistor, are quite suitable for trig­
gering flash units.

Fig. 2 shows the circuit, and as you can 
see, it is very simple. In fact, the most dif­
ficult part of the project is finding a suit­
able way of mounting the LASCR, and 
connecting it to the flash unit.

Before commencing construction, it is 
wise to first check the polarity of the volt­

The completed trigger, shown with some typical flash units.

age which the fls^shgun applies to its trig­
ger terminals. In all the examples we have 
checked, the centre lead was positive, 
although this is by no means certain to 
be the case with all flash units.

Turn on the flashgun and measure the 
voltage and polarity across the socket 
using a multimeter switched to a high DC 
voltage range. Do not be surprised if the 
voltage is.below 200V or conclude that 
use of a 200V LASCR is permissible.

The apparently low voltage across the 
flashgun connector will be due to the 
loading effect of the meter. For example, 
a VTVM with a load resistance of 10M 
or a 20,000 ohm per volt meter on the 
500V range (which results in a load of 
10M) will reduce the voltage across 
typical flashgun connectors by 30 or 40 
volts.

Having made a note of the measured 
polarity, construction can commence. 
The general scheme that we used can be 
seen in the photographs. The LASCR and 
gate resistor were simply soldered 
directly to the end of the cable, and pro­
tected by a plastic cover.
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The cable was obtained from a photo­
graphic supply centre, and is simply half 
of an extension flash cable. This has a 
male connector on one end, and the cor­
responding female connector on the 
other end. We will use the end with the 
female connector, as this is the end 
which will mate with the flash gun.

The plastic cover for the LASCR and 
resistor was the discarded cover from an 
RCA phono plug. Other possibilities 
include the use of heatshrink plastic, or 
alternatively, the unit could be potted in 
plastic.

The cover must be fitted to the cable 
before the LASCR and gate resistor are 
soldered to it. Cut the gate lead of the 
LASCR off close to the device body, and 
solder the gate resistor to the stub of the 
lead. Insulate the cathode lead with a 
short piece of plastic tubing (hook-up 
wire insulation is ideal), and solder it to 
the free end of the gate resistor.

Strip the end of the cable, and tin the 
enc^. The centre lead (if it is the positive 
lead) is soldered to the anode lead, and 
the outer lead is soldered to the cathode 
lead. The anode lead should be insulated 
in the same manner as the cathode lead. 
Construction is completed by pushing 
the plastic cover over the completed 
assembly.

To test, connect the unit to a flashgun, 
and check that normal room light does 
not cause the flash to fire. Then activate 
the main flash, and check that the slave 
fires also. It may be necessary to point 
the LASCR at either the main flash, or at 
the subject background. We found that 
reliable triggering could be obtained 
when the LASCR was looking at a blank 
wall, and seeing the main flash "reflec­
tion".

We have tried the slave trigger out with 
a number of different flashguns, particu­
larly the cheaper types which we felt 
most readers would be using. Operation 
with these types was very good.

However, when we tried the trigger on 
more expensive "professional" type 
flashguns, we found that with some the 
operation was unreliable. It appears 
many of these guns use an SCR in the 
firing circuit to protect camera contacts 
(mainly because they are likely to be 
used much more frequently). Instead of 
the contacts having to handle the firing 
capacitor discharge current of an amp or 
more, they pass only the SCR gate 
current—milliamps.

LASCR FLASH TRIGGER
FIG. 2

The circuit shows the simplicity of the 
slave trigger-just two components.

The two components are soldered direc­
tly to one end of the cable.

PARTS LIST
7 7A 400PRV LASCR (Tandy Cat. No. 

276-9004)
7 22k 'AW resistor
7 flashgun connector cable
7 plastic RCA phono plug cover 
NOTE: Resistor wattage ratings and I 

capacitor voltage ratings are those \ 
used for our prototype. Com­
ponents with high ratings may t 
generally be used provided they are 
physically compatible.

Because the current available through 
the sync contacts of these units is so low, 
the LASCR in the slave trigger is not able 
to turn on properly. Therefore, the slave 
may not fire.

The easiest way to cure this is to place 
a 0.1 uF capacitor directly across the 
LASCR (anode to cathode). This creates 
an artificial reservoir which makes sure 
the LASCR can fire when required. Note 
that this capacitor must be rated at 300V 
or more.

There is no need to make this modifi­
cation if you do not intend to use a flash 
with SCR triggering. As most flashguns 
are not in this category, the modification 
is not shown on the circuit diagram. ©

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.

COPIER I
• 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 ¿opies. Track 

selectable recording and erase for 
four channel operation.

• Two button operation — automatic 
rewind.

SLAVE COPTER
• 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.

BASIC ELECTRONICS: 5th edition on sale now
Almost certainly the most widely used manual on basic electronics in Australia. 
Begins with the electron, introduces and explains components and circuit con­
cepts, details the construction of simple receivers. Separate chapters on test 
instruments, servicing, amateur radio, audio techniques, stereo sound repro­
duction. The basic text is similar to the fourth edition but chapter 18, completely 
rewritten, now contains six practical projects for home construction. Order 
your copy now!

Price: $3 plus 60c pack and post

SYDNEY 
54-56 Alfred Street, 
Milsons Point 2C31 
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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THE 27MHz SCENE
ERECTING A 5/8-WAVE ANTENNA
For those who have a full or novice amateur licence and are in a position 
to install a proper base station aerial, a commercial %-wave CB antenna 
is an excellent proposition. Given appropriate preparation beforehand, 
installation can be completed single-handed in a few hours, after which 
it will give a permanent 3.5 to 4dB advantage over simpler installa­
tions.

by NEVILLE WILLIAMS

Typical of such antennas is one made 
by Archer, (Cat. No. 21-1133) sold by 
Tandy Electronics in Australia as a pack­
aged kit for about $50.00. The carton con­
tains all the necessary precut and pre­
drilled aluminium tubes, a bottom load­
ing coil and feedline connector already 
mounted, plus various brackets, clamps 
and sundry hardware. All you need to 
assemble it is a medium sized Philips 
screwdriver and a suitable handyman 
spanner.

Comparable Yi and %-wave vertical 
antennas are offered by other suppliers 
and these should be checked for speci­
fications, price and availability before 
proceeding. For obvious reasons, we 
could hardly expect to go through the 
erection procedure for all the aerials 
listed in catalogs and advertisements but 
our impression is that procedures and 
hardware are fairly uniform.

Physically, the Archer antenna is % 
wavelength long and, being intended for 
vertical mounting, it produces a dough­
nut shaped pattern, with 360-degree 
coverage and with the radiation concen­
trated parallel to the ground or at low 
angles of radiation. A loading coil 
extends it electrically to % wavelength, 
providing for low impedance input to the 
bottom end. Three quarter-wave hori­
zontal radials provide a ground plan 
against which the vertical sections work, 
while three small radials at very top of 
the antenna provide some top loading.

As with all such longer antennas, the 
specified gain is achieved by compres­
sing the radiation and reception pattern 
into the required directional lobe— 
substantially parallel to the ground.

Facing the erection of such an antenna, 
the main problems have to do with its 
location relative to the dwelling and the 
means by which it is to be supported.

In general, it will be less obvious if it 
can be mounted away from the street 
frontage. At the same time, however, it 
should be no closer than it has to be to 
the neighbours' television antennas, 
while also ensuring that the cable run to 
the transceiver is manageable. In the face 
of such factors, the average amateur 

usually ends up with not too many 
options!

In one or two cases we have heard of, 
the family television aerial has been sacri­
ficed to the cause. It has been placed 
elsewhere—under the tiled gable roof for 
example-and the 27MHz antenna 
mounted in its place. Provided the TV 
antenna support pipe is firmly anchored 
at a couple of well spaced points—wall 
and fascia for example—it should support 
the load of what is, after all, a slim and 
fairly light antenna.

The method suggested in the accom­
panying drawing should be adaptable to 
most cottages and will save having to 
compromise the TV antenna:

First off, a pipe flange was drilled and 
screwed to the fascia board and a length 
of % in galvanised water pipe provided 
to screw into it. If you are a handyman, 
or know a few handymen, you shouldn't 
have any problem in finding an oddment

length of pipe.
For the vertical support, we suggest a 

length of 1-inch galvanised waterpipe 
which will need to be anchored at least 
1ft into the ground, (preferably standing 
on a scrap of brick or tile so that it won't 
tend to sink when the ground is sodden). 
It will need to extend far enough above 
the gutter line to support the antenna 
with the radials clear of the sloping 
roof.

In some cases you will need to use the 
whole of a 22ft length of pipe; in others, 
the installation will be more manageable 
and accessible with a few feet cut off the 
full length. It's all a matter of the height 
of your fascia above ground, the slope 
of the roof, the length and angle of the 
radials—and the size of ladder you can 
borrow and cope with!

If the vertical pipe can run close to the 
fascia, only a few inches of horizontal 
pipe wjll be needed to hold it clear of 
the guttering. On the other hand, if the 
vertical has to be stood away from the 
house, say to clear a path, the horizontal 
support will need to be much longer.

In this latter case, some bracing will be 
desirable and the diagram suggests a 
practical option for the handyman. Make 
up a bracing cable or wire long enough 
to run back from the end of the horizon­
tal pipe to two support points on the

At left: a simple but practical way to support 
a commercial 5/8 or '/i -wave 
antenna. If the horizontal pipe is more 
than a few inches long, it should be 
stabilised with a cable as shown above. 
Needless to say, the fascia itself has to 
be firmly fixed and, if the antenna fixing 
screws can go into the rafters, so much 
the better.
cable, as provided by stout screws and 
washers. Push the cable under a clamp, 
pass something through the loop to 
prevent it pulling free, then tighten the 
clamp gradually, while tapping it out 
along the pipe until the support wires are 
taut.

Anchor the vertical pipe with the aid 
of a U-clamp, making sure that it is truly 
vertical, then tighten. Fill in the soil 
around the base and you have a stout
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THE 27MHz SCENE

support pipe ready to receive the 
antenna—and automatically grounded as 
a precaution against the collection of sta­
tic charges, or even a lightning strike.

Spelled out like this, it sounds easy, 
and it is easy provided that things have 
been carefully planned beforehand. For 
the flange and clamp, and possibly the 
pipe, you will need to visit a building sup­
ply store, making sure that you choose 
the right items. The flange should be pre­
painted to match the fascia and the.pipe 
to match other pipework around' the 
house, so that the installation will look 
more like part of the building than an 
afterthought.

Now comes the job of assembling the 
antenna itself and for the most part, it 
should simply mean following the 
instructions. We found it useful to vary 
the order, however, after having posi­
tively identified all the "bits".

The main whip was assembled first and 
here the constructor may be faced with 
a choice which is not in the instructions.

While we can't comment on other 
types, the segments in the Archer 
antenna are graded so that they slip easily 
into one another, being retained in posi­
tion by gravity and a single self-tapping 
screw. We had the feeling that the fit was 
a little too "easy", leaving the possibility 
of some slight movement between sec­
tions which could get worse with wind 
movement. If you are of a fussy turn of 
mind, you may choose to split the end 
of the sections by an inch or so and add 
appropriate clamps, lacquering over to 
inhibit metal-to-metal corrosion.

It all depends on whether you are 
fussy, methodical or anxious to get it on 
the air!

We then added the inner radials, got 
the clamps ready and faced the job of 
getting it to the top of the support pipe. 
Provided you can get a good footing on 
the ladder or roof, and provided you 
have adequate space and no wind, the 
Archer antenna is light enough and rigid 
enough for one man to lift it in position 
and lightly clamp it to the top of the sup­
port. In this position, we were able to 

rotate it and add the outer lengths to the 
radials, after which the clamps were 
tightened.

At this point in time, the antenna needs 
only the connection of a suitable ter­
minated length of 50-ohm coax cable to 
be ready for use—with one proviso men­
tioned in the instructions: the coax con­
nection should be thoroughly taped to 
prevent moisture penetrating the con­
nector or cable.

While most ground-plane type anten­
nas have a natural input impedance of 
about 30 ohms, the Archer type has a 
primary winding associated with its 
built-in loading coil, which reflects a 
much more convenient 50 ohms. The 
manufacturers claim that, if used with 
good quality 50-ohm cable, a typical 
installation will show a standing wave 
ratio of not more than 1.2/1 over the 
whole 27MHz CB (or amateur) band. 
Moreover, the arrangement provides a 
DC path from aerial and feedpoint to 
ground so that, clamped to a grounded 
metal pipe, the system cannot collect sta­
tic charges.

If you want to make the very best use 
of the antenna, Tandy will be delighted 
to supply you also with as much 50-ohm 
RG8 foam dielectric cable as you like, 
with the assurance that its losses at 
27MHz will approximate only about 1dB 
per 100ft. There is just one small 
problem: it will cost $1.50 or more per 
yard!

Fortunately, the average amateur 
installation does not call for more than 
about 30ft of cable and some of the 
cheaper options do not carry all that 
much of a penalty for this sort of run at 
27MHz.

At this frequency, the higher quality 
dielectric is not important and the advan­
tage it confers is less than 0.1dB/100ft. 
The standard "heavy duty" RG8 cable, or 
its UR67 equivalent is offered by Dick 
Smith and others for about two-thirds the 
price of the foam variety.

Tandy offer a lighter gauge 52-ohm 
foam dielectric cable, type RG58 foam, 
for around 60c/metre and this is rated at 
something under 1.7dB/100ft attenuation 
at 28MHz. Power handling capacity at the 
same frequency is around 450W! Assum­
ing the use of, say, 30ft, the likely attenua­
tion would be 0.5dB, as compared with 
about 0.3dB for the larger and more 
expensive RG/8 types. Thus, at half or a 
third the price, the actual signal loss 
involved for 30ft of cable would be a 
quite negligible 0.2dB.

These figures, derived from tables 
work out very closely in practice. 
Checked with a 5W transmitter, opera­
ting through 30ft of cable into a 50-ohm 
load and a power meter, the measured 
difference between RG/8 foam and 
RG/58 foam was 0.3d B—too small to be 

noticed in practice.
Even standard quality RG-58 cable 

should not be discounted, despite its 
modest price (35c/m from Dick Smith 
Electronics). Attenuation at 27MHz is 
about 2.2dB/100ft, or 0.66dB/30ft-a 
mere 0.1dB behind the foam equivalent.

By all means buy the best cable you 
can afford—50-ohm cable, that is—but 
don't feel deprived if you have to settle 
for something less expensive. At this 
frequency and for a modest run, it's 
doubtful whether you'd ever notice the 
difference!

One other point is worth mentioning 
in the context of installing a fixed, higher 
gain antenna—the possibility of running 
into problems with TVI (or television 
interference) into your own or neighbou­
ring receivers.

TVI can result from the radiation of 
harmonics by a badly adjusted transmit­
ter, from splatter due to excessive 
modulation, or to radiation of crystal or 
other source frequencies even in the 
"receive" mode. Situations like this are 
the responsibility of the person operating 
the transmitter.

More often than not, however, TVI 
problems relate to the receiver: 
inadequate front-end selectivity, a ten­
dency to overload and intermodulate in 
the presence of a strong signal, or direct 
penetration of the 27MHz carrier into the 
IF system. While, the amateur station 
operator may legitimately take up a "my 
transmitter's okay" position, it doesn't 
make it any easier to live alongside 
neighbours whose TV enjoyment is 
being compromised!

A typical high-pass filter intended for use 
with TV receivers using 300-ohm ribbon. 
It attenuates signals below about 
45 MHz.

Curiously, TVI problems most 
frequently occur with TV sets operating 
from rabbit-ear or other "portable" 
aerials. Properly installed outdoor or 
under-tile aerials, with designed gain and 
directional qualities, pick up more of the 
wanted TV signal and proportionately 
less of the local out-of-band signal.

Not surprisingly, these problems have 
had to be faced by CB operators over­
seas and two fitments are available as 
catalogue items for a few dollars. Unfor­
tunately, shortage of supply from over­
seas, and local demand have conspired 
to make them rather scarce and you may

(Continued on page 117)
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CB OPERATING CONVENTIONS
FREQUENCIES: USA Class D, 23 Channel

■ Provisional emergency channel for Australia.
" Regarded by some truckers as "our channel ".
"'Falls outside Australian Amateur Radio allocation.

Channel Freq. (MHz) Channel Freq. (MHz) Channel Freq. (MHz)

1 26.965 9* 27.065 17 27.165
2 26.975 10" 27.075 18 27.175
3 26.985 11 27.085 19 27.185
4 27.005 12 27.105 20 27.205
5 27.015 13 27.1 15 21 27.215
6 27.025 14 27.125 22 27.225
7 27.035 15 27.135 23’" 27.255
8 27.055 16 27.155

FREQUENCIES: USA, Extension to 40 Channel*

"In Australia, these frequencies bracket existing allocations to hospitals. Army, RAAF, Fire Ser­
vices and Telecom.

Channel Freq. (MHz) Channel Freq. (MHz) Channel Freq. (MHz)

24 27.235 30 27.305 36 27.365
25 ' 27.245 31 27.315 37 27.375
26 27.265 32 27.325 38 27.385
27 27.275 33 27.335 39 27.395
28 27.285 34 27.345 40 27.405
29 27.295 35 27.355

THE "10" SIGNAL CODE
CODE MEANING

10-1 Receiving you poorly.
10-2 Receiving you well.
10-3 Channel in use.
10-4 Message received.
10-5 Relay message.
10-6 Busy. Can't talk now.
10-7 Out of service. Going off air.
10-8 Back in service after shut-down.
10-9 Repeat message.
10-10 Was 10-6. Now on call.
10-11 Talking too rapidly.
10-12 Visitors are present.
10-13 Advise weather, road conditions.
10-14 Time by the clock.
10-17 Important business.
10-18 Anything for us?
10-19 Return to base.
10-20 My location is:
10-21 Contact me by phone.
10-22 Make personal contact with:
10-23 Stand by.
10-24 Assignment completed.
10-25 Contact another station by radio.
10-26 Disregard last transmission.
10-27 I am moving to channel:
10-28 Proper station identification.
10-29 Time is up for contact.
10-30 Violates regulations (FCC or 

equiv).
10-31 No longer in violation of regs.
10-32 I will advise re. readability of sig­

nal. x
10-33 Emergency traffic at this station.
10-34 In trouble; need help.
10-35 Matter of urgency but cannot dis­

cuss it by radio.
10-36 Transmission or event is 

scheduled for:
10-37 Send tow truck.
10-38 Injuries; send ambulance.

CODE MEANING
10-39 Your message was delivered.
10-41 Moved to another channel.
10-42 Traffic accident at:
10-43 Traffic congestion at:
10-44 I have a message for:
10-45 Stations on this channel please 

identify.
10-50 Break.
10-60 What is the next message num­

ber?
10-62 Unable to copy; use phone.
10-63 Net directed to:
10-64 Net clear.
10-70 Fire at . . .
10-84 My telephoneriumber is . . .
10-85 My address is . . .
10-89 Radio repairman needed at . . .
10-92 Your transmitter needs adjust­

ment
10-94 Please give me a long count
10-100 Rest stop

FOOTNOTE: 10-Code signals may represent a 
statement or be posed as a question. Some 
discrepancies in meaning are apparent from 
published lists.

PHONETIC ALPHABET
A — ALFA N —NOVEMBER
B — BRAVO 0 - OSCAR
C —CHARLIE p _ PAPA
D — DELTA Q-QUEBEC
E —ECHO R — ROMEO
F — FOXTROT S — SIERRA
G-GOLF T —TANGO
H — HOTEL U — UNIFORM
I-INDIA V —VICTOR
J — JULIETT W —WHISKEY
K —KILO X — X-RAY
L-LIMA Y —YANKEE
M — MIKE Z —ZULU

R-S SIGNAL REPORTS
READABILITY

1 —Unreadable.
2—Barely readable, occasional words 

distinguishable.
3—Readable with considerable difficulty. 
4—Readable with practically no difficulty. 
5—Perfectly readable.

SIGNAL STRENGTH
1 —Faint signals barely perceptible.
2—Very weak signals.
3—Weak signals. ♦
4—Fair signals.
5—Fairly good signals.
6—Good signals.
7—Moderately strong signals.
8—Strong signals.
9—Extremely strong signals.

THE "Q” CODE
The Q code was originally devised as 

a means of speeding up communication 
between operators using Morse Code. A 
Q-code letter group may serve as a state­
ment or it may be posed as a question— 
in Morse Code simply by adding to it a 
question mark.

Q-code letter groups have tended to 
carry over to speech communication as 
jargon, needlessly displacing plain lan­
guage words.

Listed below are the Q-code letter 
groups most likely to crop up as jargon 
in speech transmissions.

QRM Your transmission is being inter­
fered with. Is my transmission 
. . .?

QRN My reception is marred by static.
Is your reception being marred 
. . .?

QRO Please increase your power (if pos­
sible). Shall I increase power?

QRP Please reduce your power (if pos­
sible). Shall I reduce power?

QRT Stop sending (or transmitting). 
Shall I stop sending or transmit­
ting?

QRV I am ready. Are you ready?
QRX I will call you again at . . (time) on 

. . (Freq). Will you call me again 

. . .?
QRZ You are being called by . . on . . 

(Freq). Who is calling me?
QSL I will acknowledge receipt (by 

card, &c). Will you acknowledge 
receipt?

QSO I can communicate with . . . Can 
you communicate with . . .?

QSP I will relay to . . . Will you relay 
to?

QSY I will change frequency to . . .Can 
you change frequency to . . .?

QTH My location (more commonly 
home $tation address) is . . . What 
is your. . .?

QTR The time is ... What is the correct 
time?
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\Ne’ve 
launched a
Total Electronic
Service

like you’ve never 
seen before

That’s not ¡ust another idle boast but a real fact. 
At Davred Electronics we have thousands of 
different components ranging from kitsets 
through to semiconductors to suit any require­
ment whether your an electronics enthusiast 
hobbist, designer, or fully fledged technician. 
Our manager Des Bain has had years of 
electronic experience and like us believes in 
carrying an in depth range that varies from 
metric bolts and nuts, TV aerial hardware tools, 
silicon braid to electronic kitsets, speakers, 
panel meters, semiconductors, capacitors and 

many many electronic 
orientated products.
The Davred service has 
been specially designed 
to be second to none and 
whether you call and collect where we offer 
“pick your own facilities’’ or write to our mail 
order department you will be guaranteed fast 
efficient service. Next time you require 
electronic components make sure you try this 
new breed of service.

OAVRED ELECTRONICS PTY LTO.
104-106 King Street Newtown Sydney P.O. Box 317 Newtown, N.S.W. 2042.

Telephone 519-6361
THE NEW BREED IN ELECTRONICS SERVICE
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Electronics as an aid to motoring safety

A hazard flasher 
for your car
In this article we present details for two different car hazard warning 
flasher circuits. Both circuits use a minimum of parts, and could be 
fitted to most types of cars which do not already have this facility.

by GREG SWAIN

Almost everyone who drives a motor 
vehicle will, at some stage during their 
driving career, be confronted with an 
emergency situation. Typical scenarios 
commonly include a vehicle which has 
become stationary in the traffic pattern, 
thereby creating an instant hazard. This 
could be due to mechanical breakdown, 
unsafe road conditions, a traffic accident, 
or a flat tyre.

The element of danger can be quite 
high, particularly in heavy traffic, at night 
and in wet weather. And breakdowns in 
wet weather due to wet ignition systems 
are a common occurrence.

What is obviously needed in such 
situations is some kind of hazard warning 
system, and many late model cars are in 
fact equipped with hazard warning lights. 
This especially applies to vehicles of 
European and Japanese origin. But a 
large percentage of vehicles on the road, 
particularly those of Australian origin, are 
not so equipped.

It is not surprising, therefore, that we 
have received quite a few requests from 
readers to publish details of a circuit 
which could be fitted to a vehicle to 
provide a hazard warning function. This 
would normally involve simultaneously 
flashing all four turn indicator lamps at 
a suitable rate.

If we have been reluctant to publish 
circuit details until now, it is mainly 
because of the hassle involved in fitting 
a unit of this type into a vehicle and inter­
facing it with the existing wiring system. 
While most automotive circuitry is quite 
basic, the practical execution can 
represent a nightmare to anyone not 
familiar with the layout. Then there is the 
problem of accessibility—easy in some 
vehicles, next to impossible in others.

Another problem is that wiring con­
figurations differ from one make of car 
to the next. For example, on some vehi­
cles the rear turn' indicator lights also 
function as the reversing lights; other 

vehicles use separate reversing lights, 
while others again use double filament 
globes to provide for the two functions.

So what may appear at first sight to be 
a relatively straightforward task can in 
practice prove quite difficult, depending 
on the vehicle. It's not the circuitry that 
is the problem; it's the difficulty of fitting 
the circuit into an existing automotive 
wiring system, a system that was never 
designed to accept such an add-on unit 
in the first place. Anyone who has ever 
attempted to trace through the wiring 
diagram in their workshop manual will 
quickly appreciate this.

It was against this background that we 
mocked up the following two circuits in 
the lab. We are not showing construc­
tional details, because of the likely 
limited appeal of this type of project. The 
two circuits are quite basic, and'those

F/g. 7: this circuit makes use of the vehi­
cle's existing mechanical flasher unit. 
Awkward fitting to some vehicles 
detracts from its simplicity, however. 

readers sufficiently competent to modify 
the wiring system of their vehicle should 
have little difficulty in devising a suitable 
method of construction.

The most basic circuit of the two is 
shown in Fig. 1. It consists simply of two 
NPN transistors (BD137,2N3055) operat­
ing as a Darlington pair, and a 100 ohm 
base current limiting resistor. This circuit 
is interfaced to the existing mechanical 
flasher unit in the vechicle. Circuit opera­
tion is as follows:

When 51 a and S1b are closed, the two 
left hand (LH) turn signal lamps are dri­
ven by voltage pulses from the 
mechanical flasher unit. The mechanical 
flasher also drives the Darlington pair, 
which in turn drive the two right hand 
(RH) turn signal lamps. Switch S2 is used 
to bypass the normal supply through the 
ignition switch, so that the hazard war­
ning lights can function with the ignition 
switch in the "OFF" position.

The 100 ohm resistor limits the current 
flowing from the flasher unit into the 
base of the BD137 to about 100mA. The 
extra loading on the flasher unit is thus 
quite small, and the change in flash rate 
negligible. It is normal for the 2N3055 to 
become quite warm during operation, 
and it should be provided with suitable 
heatsinking.

Note that the normal supply through 
the ignition switch must be disconnected 
by 52. Simply switching in the auxiliary 
power supply as well would have the 
effect of turning the ignition on, 
regardless of the position of the ignition 
switch. Note also that the circuit is only 
suitable for negative earth cars.

S1a and S1b should be a double pole, 
two position switch with contacts rated 
at 5A. A separate switch will probably 
have to be provided for S2, and this 
should have a contact rating of some 
10A. However, if a suitable three pole 
switch is available, then this may be used 
instead (combining 52 and S1).
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Fig. 2: switching arrangements can be considerably simplified by using a 555 IC timer to drive a relay.

CAR HAZARD WARNING FLASHER

In spite of its simplicity, the circuit 
presented in Fig. 1 has a number of prac­
tical disadvantages. The worst of these is 
that the two RH lamps will not flash as 
brightly as the two LH lamps, this effect 
being slight but noticeable. This is due 
to the saturation voltage of the 2N3055 
transistor, typically around 1.6V.

Another problem is that although we 
have shown the LH and RH lamp pairs 
as normally wired in parallel, this will not 
always be the case. For example, on vehi­
cles where the rear turn indicator lamps 
also function as reversing lights, the front 
and rear lamps are normally only con­
nected in parallel when the turn indicator 
switch is activated. In these cases, addi­
tional switching will have to be provided 
to switch the front and rear lamps in 
parallel when the hazard warning flasher 
is to be used. This switching would be 
best performed by a 12V relay connected 
between the 2N3055 collector and 
ground.

Switching for the circuit shown in Fig. 
1 can thus become quite complex, 
detracting considerably from the essen­
tial simplicity of the Darlington pair 
arrangement, and making the unit dif­
ficult to fit into some vehicles. The 
switching complexity arises because the 
circuit utilises the existing flasher unit in 
the vehicle.

One way of overcoming this complex­
ity is to provide a completely separate 
circuit for the hazard warning flasher. By 
so doing, it is possible to interface each 
indicator globe separately, thus con­
siderably simplifying the fitting of the unit 
and overcoming the problem of different 
wiring configurations in different vehi­
cles.

A suitable circuit is shown in Fig. 2. A 
555 type IC timer circuit is used in con­
junction with a 12V relay employing four 
changeover contacts.

Advantages of this new circuit include: 
simplified fitting to the vehicle; no altera­
tions required to existing circuitry; and all 
lamps glow with equal brilliance. The 
main disadvantage has to do with cost.

The 680k and 1M resistors, together 
with the 0.33uF capacitor, set the timing, 

while the ratio of the two resistors deter­
mines the duty cycle. The values chosen 
give a flash rate of around 100 flashes per 
minute, and a duty cycle of 60%. The 
relay is driven directly from the output 
of the 555 timer.

Note that a protective diode is 
required in parallel with the relay ter­
minals to prevent latch-up due to induc- 
tive spikes when the relay is 
de-energised. The relay contacts should 
be rated as 2A. A suitable relay type, the 
SM2P214CH, is available from Radio 
Despatch Service, 869 George St, Syd­
ney.

The 12 ohm 5W resistors serve to per­
heat the lamp filaments during the "off" 
duty cycle. This measure reduces surge 
current through the relay contacts at turn 
on, and results in longer lamp life. The 
series diodes are to isolate the four 
indicator lamps from each other when 
the hazard flasher is not in use.

The 0.1 uF bypass capacitor is fitted as 
a precautionary measure to prevent igni­

PREFERRED BY PROFESSIONAL 
EXPERIENCED P.A. PEOPLE!

SANYO PAM SERIES at competitive prices.
240v. 50 HZ-24v. D.C. PAM 
60-80 w.R.M.S. (at 80 w. 
Minimal Dist.). 3 LO/HI z 
mike inputs, master gain. 
Outstandingly robust and 
reliable with extremely 
effective HI/LO Hz controls 
and multi V.C. & line outputs. 
ALSO PAM 30 basically 
same except 30 w.R.M.S. 
PAM 15 (15 w.R.M.S.)
model—not illustrated.
PAR 30 (30 w. 
R.M.S.) Inbuilt 
Aiyi-FM Radio 
5 speaker line 
switches, plus 
master mult­
iple input & 
output facilities 
PAR 15 (15 w.R.M.S.) with AM-FM 
Radio—not illustrated.
OTHER MODELS INCLUDE 
20&40 w. 12 v. D C. 

tion transients and surges due to load 
changes on the car electrics from falsely 
triggering the timer. In some cases, it may 
be necessary to fit a 1000uF 16VW elec­
trolytic capacitor as well.

As before, the circuit should be wired 
into the vehicle so that the hazard war­
ning lights can function with the ignition 
switch in the off position. A convenient 
power take-off point can often be found 
at or near the fusebox. A10A automotive 
fuse should be included in the positive 
supply rail (both circuits).

The method of construction for this 
unit is not critical, and any accepted tech­
nique may be used. But make sure that 
you do the job neatly and carefully. 
Automotive wiring is generally very reli­
able, and this reliability should not be 
jeopardised by sloppy workmanship.

Finally, a word of warning. Many cars 
incorporate a fusible link in the wiring 
harness to reduce the risk of fire in the 
event of an electrical malfunction. This 
fusible link should not be bypassed. ®

NOMIS ELECTRONICS PTY. LTD.
689 SOUTH ROAD, BLACK FOREST,
S.A. 5035. (08) 293 4896
FOR SPECIFICATIONS & PRICES CONTACT:
N.S.W—Martin de Launay, Sydney—295834; 
Newcastle—2 4741; Wagga—21 4644; Wollon­
gong-286020. QLD. —Martin de Launay. Bris­
bane-528467. VIC—JES Electronic Com­
ponents. Melbourne—88 5282. S.A.— Neil Muller, 
Adelaide—74 1162; Mt. Gambier, SES8 Services 
—25 5970 W.A —Atkins Carlyle. Perth-22 0191 
N T —Veneman & Wyatt. Darwin—81 3491

ELECTRONICS Australia, March, 1977 45



Tune into amateur and commercial teletype transmissions

Simple solid state 
RTTY demodulator
Now that surplus Baudot teleprinters are readily available, interest in 
the information transmitted over the commercial radio-teleprinter net­
works, as well as in amateur radio transmissions, is increasing. In order 
to be able to print out these messages, it is necessary to demodulate 
the received signals. In this article, we present the design of a suitable 
demodulator unit.

by DAVID EDWARDS

Radioteletype (commonly abbrevia­
ted to RTTY), is a system of communica­
tion based on sending information in 
serial binary encoded form over a wire­
less link. Coding and decoding of the in-- 
formation is performed by mechanical 
means, such devices being known as 
teleprinters. Historically, teleprinter 
machines were first developed around 
1906, and were originally intended for 
use on telegraph lines.

With the advent of radio communica­
tion, the technology was adapted for use 
with this new medium. At the present 
time, many of these machines, or their 
modern derivatives, are still in use 
throughout the world. Their main use is 
in transmitting news information and 
propaganda. Other broadcasts are con­
cerned with weather information, and as 
well there are broadcasts by licensed 
amateur radio operators.

The unit to be described in this article 
will enable commercial and amateur 
RTTY signals to be copied off air. There 
are no setting-up adjustments to be 
made during construction, and no 
adjustments required during operation.

Information is normally transmitted at 
a 45 or 50 baud rate (a baud is a bit/ 
second) using some form of frequency 
shift keying (FSK). With this technique, 
a binary "1" is sent as one frequency, 
known as the “mark" frequency, and a 
binary "0" is sent as an adjacent fre­
quency, known as the “space" fre­
quency. The frequency difference 
between the two is known as the shift.

Our new terminal unit will cope with 
45 and 50 baud transmissions, and with 
frequency shifts in the range 50 to 
1000Hz. Normal shifts are 170 or 850Hz. 
The inherent design of the unit ensures 

that moderate receiver drift will not 
cause erroneous printouts.

A centre-zero meter is provided to aid 
in tuning the receiver for maximum per­
formance. A polarity switch enables sig­
nals to be correctly decoded even if the 
receiver is tuned so that “mark" and 
“space" are transposed. A second switch 
enables the teleprinter to be supplied 
with a permanent “mark" during tuning 
operations, thus preventing noise signals 
from printing.

Before discussing our RTTY Terminal 
in detail, some background on the 
teleprinter system is perhaps in order.

Being designed originally for tele­
graphy, teleprinters are digital devices. 
And as they were developed for use over 
two-wire lines, they transfer the informa­
tion in serial form. Each character is sent 
and received as a sequence of bits, with 
the number of bits per character and 
their transmission rate being fixed for a 
given type of machine and system.

Each character is preceded by a fixed 
start bit, to identify the beginning of the 
character. Then there are a number of 
data bits, which are a coded representa­
tion of the character, followed by a stop 
bit.

The character bit sequences are 
generated at the teleprinter keyboard by 
a rotary commutator switch, known as 
the "transmitter distributor". This has a 
number of fixed contact segments, one 
for each of the total number of bits in the 
character sequence, and a rotating brush 
contact driven by a fixed-speed motor 
via a clutch. The rotating brush is con­
nected to a power supply, generally a 
constant-current type designed to 
deliver either 20 or 60 mA.

With no key pressed, the clutch is

TABLE 1 : BAUDOT CODE

CHARACTER CODE
LETTERS FIGURES B1 B2 B3 B4 B5

A - 1 1 0 0 0
B ? 1 0 0 1 1
C 0 1 1 1 0

D $ 1 0 0 1 0
E 3 1 0 0 0 0
F ! (OR %) 1 0 1 1 0
G & (OR (« ) 0 1 0 1 1
H STOP (OR t ) 0 0 1 0 1

1 8 0 1 1 0 0
J , (OR BELL) 1 1 0 1 0
K ( 1 1 1 1 0
L I 0 1 0 0 1
M 0 0 1 1 1
N 0 0 1 1 0
0 9 0 0 0 1 1
P 0 0 1 1 0 1
Q 1 1 1 1 0 1
R 4 0 1 0 1 0
S BELL (OR ! OR ' ) 1 0 1 0 0
T 5 0 0 0 0 1
U 7 1 1 1 0 0
V ; (OR =) 0 1 1 1 1
W 2 1 1 0 0 1

■ X / 1 0 1 1 1
Y 6 1 0 1 0 1
Z " (OR +) 1 0 0 0 1

SPACE 0 0 1 0 0
CARRIAGE RETURN 0 0 0 1 0
LINE FEED 0 1 0 0 0
"LETTERS' 1 1 1 1 1
"FIGURES'' 1 1 0 1 1

disengaged, and the distributor remains 
stationary. The brush contact touches a 
commutator segment permanently con­
nected to the output line, so that the line 
receives current. This is known as the idle 
or "mark" condition.

When a key is pressed, a mechanical 
encoding system first operates a number 
of fixed switches. These open or close 
the connections between each of the 
various “data bit" segments of the com­
mutator and the output line, setting up 
the coding of the character to be sent. 
Then the drive clutch is engaged, where­
upon the motor rotates the distributor 
through one revolution. As it rotates, the 
brush contact effectively “scans" the 
various segments.

After leaving its idle position, the brush 
first contacts a segment which is per-
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character by the action of the start bit in 
causing the selector magnet to engage 
the clutch.

manently open circuit. This breaks the 
line circuit, to generate a no-current or 
"space" bit at the start of every 
character-i.e., the start bit. Then the 
brush scans the data bit segments, in 
each case making (mark) or breaking 
(space) the line circuit depending upon 
the coding set up for the character con­
cerned. Finally the brush contacts one or 
more segments which are permanently 
connected to the line, to generate one 
or more mark bits—the stop bits.

At the end of the cycle the clutch dis­
engages to bring the distributor to a halt, 
with the brush still in contact with the last 
stop bit segment. The machine thus stops 
with the line circuit made once more— 
i.e., in the mark condition.

The printer mechanism of the receiv­
ing teleprinter uses a similar technique to 
the keyboard in order to produce printed 
characters from the incoming serial bit 
sequences. There is again a rotating 
assembly driven via a clutch from a 
constant-speed motor, but in this case it 
is a set of selector cams which control 
the actuation of mechanical decoding 
linkages from an electromagnet. The 
electromagnet, known as the "selector 
magnet", is also used to control the driv­
ing clutch.

The signalling current flowing in the 
line is used to energise the selector mag­
net, and accordingly the magnet remains 
energised while ever the transmitting 
teletype is idling. In this situation the 
printer clutch is held disengaged by the 
magnet, and the printer does not 
operate.

As soon as a character begins to be 
transmitted, the line current is broken for 
the duration of the start bit. This causes 
the printer selector magnet to release, 
allowing the clutch to engage. The selec­
tor cams begin to rotate, from their rest 
position. As they rotate, they allow their 
corresponding printer mechanism 
decoding linkages to be actuated by the 
selector magnet, if it is energised, at the 
appropriate instants during the cycle 
(corresponding to the various data bits).

At the end of the last data bit, the 
printer decoding linkages have thus been 
set up according to the coding of the 
transmitted character. A further linkage 
actuated by the selector magnet at the 
beginning of the stop bit is then used to 
activate the printing mechanism and 
print the character. At the same time the 
energised selector magnet disengages 
the selector cam clutch, to end the 
cycle.

As you can see, the system relies upon 
the motors of both machines rotating 
their respective mechanisms at identical 
speeds. Angular synchronism is achieved 
by having fixed idling positions, and by 
having the printer "triggered" into 
synchronism with the transmitted

Use stakes to make external connections from the board. Note the 68 ohm resistor 
wired directly across the TTY output socket.

In practice, there can be a small dif­
ference between the motor speeds of the 
two machines, because the systems are 
resynchronised at the start of every 
character. Provided that the difference is 
not so great that information bits are 
misinterpreted because of their relative 
time shifts, correct copy will be 
received..

The code used with most teleprinter 
equipment used for RTTY is the Baudot 
code. Table 1 is a listing of it. Astute rea­
ders will notice that only five bits are 
used, yet the code manages to achieve 
a total of 57 different characters, as 
opposed to the 32 one would expect 
from five bits.

This apparent miracle is achieved by 
utilizing a "phantom" sixth bit, which is 
in effect transmitted only when it 
changes value. This is done by means of 
two special control characters, "letters" 
and "figures".

Depending upon which of the two 
contrbl characters has been sent last, the 
receiving equipment interprets each 
encoded character in two alternative 
ways.

If the "letters" control character has 
been sent last, the encoded characters 
which follow are assumed to be alphabe­
tic characters. If on the other hand the 
"figures" control character has been sent 
last, the characters which follow are 
assumed to be either numerals, punctua­
tion marks, or non-printing characters.

In other words, the Baudot code is not 
really a 5-bit code, but is equivalent to
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a 6-bit code. The information which 
would otherwise be carried by a sixth bit 
is sent only when required, in the form 
of the two control characters "figures" 
and "letters".

Transmission speeds have generally in­
creased as time has passed, with the first 
machines operating at 45 bauds and later 
machines at either 50, 75, 110 or 150 
bauds. However, our main concern here 
is with 45 or 50 baud machines, as these 
are the most commonly available.

Two machines of the type we have de­
scribed so far can be connected together 
by wires alone, with the keyboard of one 
machine controlling the printer of the 
other, and vice versa. In fact, a single 
teleprinter can be connected in what is 
known as a "local loop", so that the 
keyboard controls the printer directly.

The selector magnet in the printer has 
two windings, which can be connected 
either in series or parallel. In the series 
connection, a current of 20mA is re­

The overlay pattern for the PC board, viewed from the component side.

quired for reliable operation, while for 
parallel operation, 60mA is required. To 
set up a local loop, the keyboard con­
tacts are used to control a current source 
(either 20 or 60mA as required).

For distant operation with two 
machines, two such circuits are required. 
With RTTY, these links are replaced by 
radio links. In order to fully understand 
the operation of the RTTY Terminal, it is 
necessary to know a little about the types 
of transmissions commonly used.

In general, some form of frequency 
shift keying (FSK) is used, as this gives 
good results on noisy signals. Direct FSK 
is normally used with an 850Hz shift, the 
higher frequency usually representing 
the mark, and the lower the space. Shifts 
of less than 850Hz are also in use. (

The second type of transmission is 
known as audio frequency shift keying 
(AFSK). A continuously transmitted car­
rier is modulated with two audio tones, 
one of which corresponds to mark, and 

the other to space. The standard audio 
frequencies are 2125Hz and 2975Hz, giv­
ing an 850Hz shift as before.

With either type of transmission, the 
appropriate receiver will produce iden­
tical signals at the audio output. This will 
be an audio tone, shifting between 
2125Hz and 2975Hz, with the upper 
frequency corresponding to mark. The 
RTTY Terminal then has the function of 
converting these tones into the appro­
priate current pulses.

Turning now to the circuit diagram, we 
can discuss the operation of the circuit. 
A quad Norton operational amplifier is 
used to process the input signal, along 
with a 741 op-amp and two silicon tran­
sistors. The unit is powered from a 12V 
rail, derived from a small transformer by 
a diode bridge and simple active regula­
tor.

Amplifier A is connected as a band 
pass filter. It has a gain of approximately 
5, and a centre frequency of 2.5kHz. This 
allows it to pass signals between 2 and 
3kHz without significant attenuation, 
while at the same time limiting the 
amount of high frequency noise and low 
frequency hum.

As well as being fed to the rest of the 
circuit, the output from this amplifier is 
attenuated by 1/5th and made available, 
along with the input signal, at a 5 pin DIN 
tape socket. This will allow recording and 
replay of off air signals using a standard 
audio tape recorder. Since the recording 
signal is obtained from the output of 
amplifier A, the signal to noise ratio 
should be improved over a direct record­
ing.

Amplifier B is connected as a Schmitt 
trigger, and serves to provide a constant 
amplitude input signal for the next stage. 
The component values have been 
chosen to provide a "window" of about 
600 mV. Combined with the gain from 
the previous stage, this gives an input

PARTS LIST
SEMICONDUCTORS
7 LM3900 quad Norton op-amp
7 741C op-amp
2 BC548 NPN transistors, or 
equivalent
1 BC558 PNP transistor, or 
equivalent
7 TT801, MU9610 NPN transistor, or 

equivalent
4 EM401 silicon diodes
2 1N914 silicon diodes
7 13V 400mW zener diode
7 red light emitting diode (LED)

RESISTORS (all 'AW unless stated 
otherwise)

8 1M, 2 560k, 7 470k, 5 100k, 2 27k,
7 22k, 6 10k, 7 5.6k, 2 3.9k, 7 560 
ohm, 1 470 ohm, 7 220 ohm, 7 68 
ohm, 7 27 ohm 1W

CAPACITORS
7 1000uF 25VW PCB electrolytic
7 100uF 16VW PCB electrolytic
7 47uF 6.3VW tag tantalum electro­

lytic
7 33uF 10VW tag tantalum 

electrolytic
7 10uF 25VW tag tantalum, electro­

lytic
7 0.47uF 35VW tag tantalum electro­

lytic
2 0.33uF polyester
2 0.1 uF polyester
2 1200pF polystyrene
2 820pF polystyrene
2 220pF polystyrene

MISCELLANEOUS
7 transformer, 240V to 12V at 200mA, 

PF 2851 or similar
7 case, 70 x 160 x 184mm, see text
7 PCB, coded 77tty3, measuring 142 

x 69mm

4 9.5mm (W) PCB standoffs
7 mains cord, mains plug, grommet, 

cord clamp and terminal block
7 6.5mm jack socket
7 6.5mm jack socket with switch
2 6.5mm phone plugs (mono)
7 5 pin DIN panel socket
1 5 pin DIN plug as required
7 DPDT miniature toggle switch
2 SPDT miniature toggle switches
7 100-0-100uA FSD centre zero edge 

reading meter
Solder, rainbow cable, machine ! 

screws and nuts

NOTE: Resistor wattage ratings andt 
capacitor voltage ratings are! 
those used for our prototype. | 
Components with high ratings | 
may generally be used provided! 
they are physically compatible.
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sensitivity for the terminal of about 50mV 
RMS.

The remaining two Norton amplifiers 
are connected as band pass filters also. 
One has a centre frequency of 2kHz, 
while the other has a centre frequency 
of 3kHz. Their inputs are connected to 
the output of amplifier B.

After passing through the DPDT 
polarity switch, the outputs from the 
filters are buffered by complementary 
emitter followers, and rectified by 
diode/capacitor combinations. One out­
put has its positives peaks rectified, while 
the other has its negative peaks rectified. 
The resulting voltages are then summed 
by 22k resistor combinations.

The signals at the emitter followers are 
also made available, via 100k resistors, 
for monitoring on a CRO. Normal prac­
tice is to use the mark signal for Y deflec­
tion, and the space signal for X 
deflection. A "cross" display which 
shows the relative strengths of both sig­
nals then results, and this can be used as 
an aid to receiver tuning.

The first pair of resistors has its junc­
tion fitered by a 10uF capacitor. The vol­
tage across this capacitor is monitored by 
the centre zero tuning meter.

This is a form of ratio detector, and will 
give an output voltage which will vary 
with input frequency. At approximately 
2.5kHz, the output level from each filter 
will be the same, at a nominal 6V, so that 
the meter will indicate zero. For frequen­
cies either side of this, a corresponding 
deflection will be obtained.

If an output signal is applied to the cir­
cuit which varies in frequency, the meter 
will give a relative indication of the 
frequency. The amplitude of the signal is 
almost immaterial, provided that it 
exceeds the input threshold of 50mV 
RMS.

A received teleprinter signal will nor­
mally be within the operating range of 
the circuit. It will be switching between 
two frequencies in the range 2 to 3kHz, 
with a shift of approximately 850Hz or 
less. Each frequency will last for at least 
20msec for a 50 baud transmission.

The second and third resistor pairs 
connected to the detector are also filt­
ered with tantalum capacitors. The 33uF 
value used for the second pair ensures 
that it will not respond to the variations 
in voltage caused by the signal frequen­
cies, but instead will respond only to the 
average input frequency.

The 0.47uF value used with the third 
pair allows them to respond to the volt­
age variations caused by the variations in 
signal frequency. Thus the voltage on the 
third pair will swing up and down with 
respect to the voltage on the second pair, 
corresponding to the received marks and 
spaces.

The 741 op-amp is connected as a
comparator across the second and third
pairs of resistors. This means that its out­
put will switch at the same rate as the
input signal, and will duplicate the coding
of the input signal.
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Here is up to 
175 professional, 

edge connections.
Cheap.
This is the Swann Electronics Professional 

Edge Connector Kit: the kit that saves you the 
considerable expense of having prototypes or 
small orders made up to your specs. Fit only 
the contacts you actually require! Fool proof 
to assemble.

The Ferranti-designed base can be used 
single-sided for 62-way connections, or 
double-sided for 124-way connections.

The Standard kit comprises two bases, 
175 gold-plated phosphor-bronze contacts 
coined for maximum spring, 6 open end 
brackets, 6 closed end brackets and 
4 polarising keys.

The Single base kit contains 85 contacts, 
2 open end brackets, 2 closed end brackets 
and 2 polarising keys.

Use this coupon to order now.

To: Swann Electronics, P.O. Box 350, Mt. Waverley, 
Vic. 3149. Ph. 544 3033. Please send me:

( ) Standard Edge Connector Kits $10ea.
( ) Single Base Edge Connector Kits $6 60ea.

Name..... >...............................  ............................

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

......................................................... Postcode..............

LB
V 

33
01

Enquiries — Swann Electronics (Formerly McMurdo Australia) Sydney: (02)8071944 Adelaide: (08)426664 Brisbane: (07)2622852

Swann Electronics Pty. Ltd.
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RTTY demodulator

The starred (*) resistor shown con­
nected to the comparator input serves to 
bias the 741 so that in the absence of an 
input signal, a mark output is generated. 
Further details will be given later in the 
article.

The 100k resistor connected between 
the +6V rail and the 33uF tantalum 
capacitor improves the performance of 
the terminal when copy is being received 
at a very slow rate. It ensures that when 
a continuous signal is being received, the 
comparator is held in the state corres­
ponding to mark.

An emitter follower is used to enhance 
the output current capabilities of the 741. 
It drives a LED indicator lamp via a 470 
ohm resistor. The LED current is passed 
to ground via either a 68 ohm resistor or 
the base-emitter junction of the selector 
magnet driver transistor (see Fig. 2).

The print switch connects a 560 ohm 
resistor to the driver transistor base, 
ensuring the presence of a mark condi­
tion when printing is to be inhibited.

We recommend that the teleprinter be 
wired as shown in Fig. 2. This can easily 
be incorporated in the machine case. It 
uses only a few easily obtained parts. The 
driver transistor shown 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 we have found it con­
venient.

We are indebted to Mr Peter Fitz­
patrick, of Network Engineering, 492 
Jones St., Ultimo, NSW for much helpful

advice and ideas during the initial design 
development. His firm is able to supply 
surplus model 15 Teletypes, as well as 
other models, at quite reasonable rates. 
In fact, the protoype terminal was tested 
on a machine kindly provided by him.

Construction of the RTTY Terminal 
should be within the capabilities of the 
average constructor. All of the com­
ponents are mounted on a printed circuit 
board, coded 77tty3, and measuring 142 
x 69mm. Printed circuit board stakes are 
recommended for the external connec­
tions to the board, and twenty are 
required. We mounted the board in a 
low-cost utility case available from Dick 
Smith Electronics Pty Ltd.

It has an aluminium chassis, and a steel 
cover, and measures 70 x 160 x 184mm. 
We mounted the board on plastic PCB 
standoffs, towards the front of the case. 
The mains transformer is mounted in the 
rear right hand corner, as shown in the 
photographs.

The connections to the switches and 
other front panel components, and to 
the sockets on the rear panel can be 
made with rainbow cable. This makes 

later trouble-shooting much easier, and 
gives a neat appearance to the finished 
project.

When construction is completed, the 
unit can be tested. Apply power, and 
check that there is about 12V on the emit­
ter of the power supply series pass tran­
sistor. Do not at this stage connect the 
unit to the teleprinter.

If the LED is on, all is well. However, 
if it is not, it will be necessary to add the 
starred resistor between the comparator 
input of the 741 and the positive supply 
rail. Try a 10 megohm one to start with, 
and decrease the value if necessary.

That completes construction of the 
RTTY Terminal, so you can now connect 
up the teleprinter and start to search the 
airwaves for suitable signals. We have 
found useable signals at various points in 
the frequency spectrum between 2 and 
20MHz. Do not be disappointed if a lot 
of signals refuse to make sense, this is 
because a lot of commercial transmis­
sions are in cypher. However, plain 
English transmissions do exist, so keep 
persevering. With luck you may even 
receive a picture! $

Below is an actual size reproduction of the PC board.
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Fourth article in our series:

Op-Amps without tears-4
Having looked at the ubiquitous 741 device in the previous articles, 
this month the author discusses some of the many other operational 
amplifier ICs which are used. These include the earlier 709 device, 
and later devices such as the LM308. The technique of frequency com­
pensation is described, and slew rate limiting explained. by J. BRIAN DANCE, M.SC

In the previous articles in this series we 
have discussed only circuits based on the 
741 device, because it is very cheap and 
readily available; in addition, the use of 
a single device type for many circuits 
minimises equipment costs. In this article 
we will first look at some of the other 
early devices, since this will enable us to 
understand some important points about 
integrated circuit operational amplifiers 
which we have so far omitted for 
simplicity. We will then consider some 
of the more recent devices to ascertain 
in what ways their performance is better 
than that of the 741. There is such a 
proliferation of operational amplifier 
devices available at present from various 
manufacturers that we shall be able to 
cover only a small proportion of the vast 
range; generally we shall select those 
which are well known or economical.

BRIEF HISTORY
One of the first monolithic operational 

amplifiers to become available was the 
702, in 1965. This was closely followed by 
the well-known 709, which was 
introduced as the UA709 by Fairchild in 
1965/66. This provided a much higher 
gain and increased input impedance, and 
can be fairly described as the first true 
operational amplifier integrated circuit to 
be produced in quantity. The 741 
followed in 1968. The 702 is no longer 
used, so we will not discuss this device 
but will pass straight to the 709 which is 
still commonly used in the older types of 
equipment.
THE 709

There are various versions of the 709, 
but the basic electrical characteristics are 
all very similar. As in the case of the 741, 
the 709 is normally operated from bal­
anced power supply lines with voltages 
up to ±15V (the absolute maximum per­
missible value is ±18V). The supply cur­
rent with ±15V lines is typically 2.6mA 
(maximum about 7mA), as opposed to 
the 1,7mA typical for the 741. The voltage 
gain may be rather less that that of the 
741, the minimum being 15,000. The input 
resistance of about 250 kilohm 
(minimum 50 kilohm) is less than the 1 
megohm of the 741. The 709 input cur­
rent can be as-great as 1500nA (typical 
300nA) as opposed to the 500nA (typical 
200nA) of the 741. Thus the character­
52 ELECTRONICS Australia, March, 1977

istics of the 741 are generally slightly bet­
ter than those of the 709.

When either a 709 or a 741 is operated 
from ±15V supplies, the output voltage 
can swing over a range of at least ± 12V 
(typical ±14V), although this range falls 
by a volt or two at both the positive and 
negative sides if the load is reduced in 
value to about 2 kilohm. The maximum 
positive or negative voltage swing can 
never exceed the magnitude of the sup­
ply line potential, so the maximum out­
put swing decreases as the supply 
voltage is reduced. As a rough guide one 
may assume that the output can swing 
between ±80% of either supply line volt­
age. The other 20% of the supply voltage

NC 1 C

NC2C
INPUT COMP 3t

INV. INPUT4t
NON INV INPUT 5t

-V6t
NC7t

709

FIG. 25

3 14NC
313NC
3 12 INPUTCOMP.

J 10 OUTPUT
19 OUTPUT COMP,
3 8 NC

is required to ensure correct operation 
of the amplifier device circuitry.

The 709 is available in a dual-in-line 
package with the connections shown in 
Fig. .25, but can also be obtained in cir­
cular metal packages. One can see from 
Fig. 1 that this device has similar non­
inverting ( + ) and inverting (—) inputs to 
the 741, but one notices the absence of 
offset nulling facilities.

FREQUENCY COMPENSATION
As the input frequency to any opera­

tional amplifier rises, there will be phase 
changes between the input and output 
signals, and at some high frequency this 
can result in the feedback becoming 
positive and hence causing oscillation. In 
the 741 this is prevented by the use of 
a 30pF capacitor formed inside the 
device on the silicon chip, which reduces 
the gain at high frequencies.

The 709 does not include such an in- 
ternal capacitor and therefore 
"frequency compensating" capacitors 
must be connected in the external circuit 
to the "compensation" terminals. The 
circuit of a 709 inverting amplifier is 

shown in Fig. 26 and may be compared 
with the 741 inverting amplifier of Fig. 9 
(part 2).

The components C1 and R3 provide 
frequency compensation in the input cir­
cuit, whilst C2 provides similar compen­
sation in the output circuit of the 709. The 
input and output frequency compensa­
tion terminals are sometimes labelled 
"input lag" and "output lag" respectively 
owing to the phase change they 
produce.

The external compensating capacitors 
required in 709 circuits do complicate the 
circuits, but one does have the advantage 
that the high frequency response can be 
altered by a suitable choice of these 
component values. In particular, their 
optimum values vary with the circuit gain 
if one requires maximum bandwidth with 
good stability. If, for example, C1 = 
500pF, R3 = 1.5 kilohm and C2 = 20pF 
in Fig. 26, the 709 will provide a band­
width of about 700kHz at a gain of 10 

FIG 26

with the values of R4 and R1 shown. In 
contrast the bandwidth of a similar 741 
circuit with a gain of 10 is only about 
100kHz.

This difference becomes still more 
pronounced at higher values of gain. For 
example, if R4 is increased to 1 megohm 
and R1 reduced to 1 kilohm to obtain a 
voltage gain of 1000, one can achieve a 
bandwidth of around 300kHz if R3 = 0, 
C1 = 10pF and C2 = 3pF; this may be 
compared with the 1kHz bandwidth of 
a 741 circuit at a gain of 1000.

This shows that the 709 can give a far 
greater bandwidth than the 741 when 
both are operated at high gain, provided



that one takes the trouble to choose 
appropriate values of the frequncy com­
pensating components. However, if the 
gain of a high gain, large bandwidth 709 
circuit is reduced, the values of the com­
pensating capacitors must be increased 
for stability at high frequencies.

Fig. 27 shows how the gain of compen­
sated and uncompensated operational 
ampjifiers varies with frequency. The 
gain of an uncompensated amplifier 
starts to fall at 6dB per octave at a certain 
frequency, 12 dB per octave at a higher 
frequency and perhaps 18dB per octave 
at a still higher frequency. Compensation 
involves rolling off the gain from quite 
low frequencies at a constant 6dB per 
octave right up to the point at which the 
gain is unity.

If the frequency at which the 6dB per 
octave compensation roll off com­
mences is fixed at too low a value, this 
will result in a reduced bandwidth, whilst 
setting it at too high a frequency will 
result in oscillation (or at least high 
frequency peaking and overshoot) when 
the device is used with the normal nega­
tive feedback. If, however, a wide band­
width is not required, additional stability 
may be obtained in the case of poor cir­
cuit layouts if the roll off commences at 
lower frequencies.

709/741 COMPARISON
As in the case of the 741 circuit of Fig. 

9 (part 2), the voltage gain of the Fig. 26 
circuit is equal to R4/R1, or 10 (20dB) 
with the component values shown. The 
value of R2 is made approximately equal 
to the inverting input circuit impedance 
in order to minimise the output offset 
voltage due to current flow through the 
input circuit resistors.

The 741 contains circuitry which limits 
the output current to about 25mA and no 
damage will occur if the output is shorted 
to either power supply line for an 
indefinite time. The 709 does not contain 
such a protective circuit and if the output 
is shorted to a supply line or to ground 
for a period exceeding a few seconds, 
the device may be damaged. The output 
impedance of the device is about 150 
ohm, but an additional resistor may be 
included in the output circuit to limit the 
output current somewhat in the event of 
accidental shorting.

The internal circuit of the 741 is de­
signed so that the device will not "latch
up". On the other hand, a high or low

input voltage applied to a 709 can cause 
the output to "latch up", in which case 
the ouput potential does not return to its 
normal value when the input voltage is 
removed.

The input voltage to a 741 device 
should always have a value in between 
that of the two supply lines with a 
maximum range of ±15V. The input vol­
tage to a 709 is somewhat more limited, 
namely a maximum of ±10, whilst the 
voltage difference between the two 
inputs should not exceed 5V. The 709 is 
more likely to oscillate than the 741 if the 
power supply decoupling capacitors are 
omitted.

The emitters of the internal output 
transistors of a 709 are connected directly 
together to form the output, whereas 
bias is applied to the output transistors 
of a 741 to bring them into Class AB 
operation. This reduces crossover distor­
tion, but in any case negative feedback 
reduces distortion.

There are mirfor differences in the 
specifications of various 709 device 
types. For example, the typical 709A and

709C input currents are both 100nA, but 
their maximum values are 200nA and 
500nA respectively. Similarly, the 709A 
'premium' device has a smaller input off­
set voltage than the 709C. Various 
devices like the 709 are available; for 
example, the MC1437 and MC1537 each 
consist of two 799-like devices in a single 
14 pin dual-in-line package.

709 MICROAMMETER
The circuit of Fig. 28 shows how a 709 

device can be used to produce a full 
scale deflection of a meter with an input 
current of 1uA. The 709 does not have 
offset nulling facilities and therefore a 
variable bias must be obtained from VR1 
for setting the zero of the meter. The sen­
sitivity is set by VR2.

All of the four diodes in the circuit of 
Fig. 28 may be 1N914 or 1N4148 silicon 
types. The diodes D1 and D2 protect the 
input of the device against any excessive 
voltage, whilst the diodes D3 and D4 will 
prevent any excessive voltage being 
developed across the meter.

An input current of 1uA flowing 
through R1 will produce about 4.7mV at 
the non-inverting input. The gain of the 
circuit, R5/R4, is about 45, so the input 
current produces an output voltage of 
about 210mV. This will drive a current of 

50uA through VR2 and the meter when 
the total resistance of these components 
is somewhat less than 5 kilohm.

The components R6 and C1 provide 
input frequency compensation, whilst C2 
provides output compensation. 
Somewhat similar circuits using a 709 
device can also be used to make a 
millivoltmeter, but R1 of Fig. 28 will not 
normally be used in this case, since a 
millivoltmeter should normally have a 
higher impedance than 4.7 kilohm.
LM101/101A

The LM101 device is designed soThat 
frequency compensation can be effected 
with a single external capacitor instead 
of the three components used to provide 
frequency compensation in the circuits 
of Figs. 26 and 28. It also incorporates 
short circuit output protection and will 
not latch up. It may be regarded as an 
intermediate device between the 709 and 
the 741.

The LM101A is like the LM101, but has 
much lower input currents (typically 
30nA at 25°C, maximum 75nA) than any 
of the devices yet discussed. A cheaper

version, the LM301A has a typical input 
current of 70nA at 25°C (maximum 
250nA), this being three times less than 
that of a typical 741. The input imped­
ance of an LM301A is typically about 
twice that of a 741, namely 2 megohms. 
The LM307 (mentioned last month) has 
input currents similar to the LM301A, but 
no external frequency compensating 
components are needed.

THE LM308
The LM108 device developed by 

National Semiconductor about 1970 
employs special transistors, fabricated on 
the chip, which have a current gain of 
about 4000. This enables input currents 
of typically 0.8nA (maximum 2nA) to be 
obtained with an input impedance of 
about 70 megohms. A more economical 
version of this device, the LM308, has 
input currents of about 1.5nA (maximum 
7nA) and a typical input resistance of 40 
megohms (minimum 10 megohms). Thus 
these devices have input currents well 
over one hundred times less than that of 
the 709, whilst the relatively economical 
LM308 costs about IVi times that of a 
709.

The typical supply current required by 
the LM108, LM208 and LM308 is only 
300uA (maximum 800uA), the supply vol-
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VIDEO IS OUR GAME, WHAT’S YOURS?
Yes, TV games are IN, and we are in TV games. Check the features 

you get with @hromatec TV games modules and order yours NOW!

VG—01 (left) is the power supply (9 and 1 2V), 
RF modulator and 5.5 MH FM sound modula­
tor. VG—02 (right) is the colourizing module 
providing coloured background, bats and ball. 
(Chromatec has sole rights to the colourizing 
process—Pat. Pending). VG—03 (front) is the 
basic black and white games module incor­
porating the AY-3-8500 LSI chip.

□ Please send me the following:
. . VG01 @ $26.50; . . .VG02 @ $37.50; |

| . . ..VG03 @ $35.50; .. .VG04 @ $27.00 |

I I enclose $............ money order/cheque. (P&P included).

I | | Please keep me up to date on your video game products

Name:...................................................................................................................
I Address......................................................................................................................

Bored with the same old games? Now add several 
others with the latest VG—04 extender module! Gives 
hole-in-the-wall (1 of 2 players) tennis doubles (4 
players) and others from the same LSI chip! Write for 
more details.

Note: VG—01 and —02 may be used in conjunction 
with most types of TV games (eg. CMOS logic types) 
whereas VG—03 and —04 are specifically for use with 
AY-3-8500 LSI chip.

Chrominance Technology Pty. Ltd., 
P.O. Box 274, Springvale, Vic., 3171

zero iw 70 BATESFORD ROAD, CHADSTONE, 
VICTORIA, 3148, AUSTRALIA

CABLES: ZEPHPROD. TELEPHONE: (03)56 8 2 9 2 2

AGENCIES:-

ALTEC LANSING
AMPEC ENGINEERING
AUDITEC
BRIMAR VALVES
C.G.S. RESISTANCE
CAMBION
ELECTRONIC DEVELOPMENT
SERVICES
E&L INSTRUMENTS
GARRARD
HARTLAND Mfg
J.B.L.
K.E.F.
L.P.S. RESEARCH
MANN COMPONENTS
PRIMO
PIHER
R.C.F.
RADFORD

PRODUCTS

• AMPLIERS
• AMPLIERS MODULES
• AMPLIERS POWER SUPPLIES
• ALARM DEVICES
• BREADBOARDING SYSTEMS
• CABLE
• CONNECTORS-AUDIO
• CONNECTORS-MULTIPIN
• DESIGN SYSTEMS
• DRIVER UNITS HI-FI & P.A.
• FUSEHOLDERS
• GUIDE STRIPS
• HARDWARE
• HORNS HI-FI & P.A.
• INHIBITORS
• INTEGRATED CIRCUIT PACKAGING
• INTERFACING HARDWARE
• INSTRUMENT MODULES
• INSTRUMENT POWER SUPPLIES

• JACKS
• LAMP HOLDERS
• KNOBS
• MATRIX BOARD
• MICROPHONES
• MICRO PROCESSOR SYSTEMS
• MIXER P.A.
• PLUGS
• RACKS (EQUIP)
• RACKS ACCESSORIES
• RESISTORS
• SPEAKERS
• STANDS P.A.
• SUBCONTRACT
• TURNTABLES
• TERMINAL PINS
• WIRE ENAMEL
• WIRING FACILITIES
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Op-Amps without tears

tage range being ±2V to ±15V. Thus it 
is very suitable for battery powered 
equipment. A single external capacitor is 
required for frequency compensation 
with these devices, whilst the gain 
without feedback is higher than with 
most of the earlier devices. The common 
mode rejection ratio (a measure of the 
ability of the device to ignore "common 
mode" signals fed to both inputs simul­
taneously) is also about 10dB greater 
than that of a 709 or 741. Unlike the 
earlier devices, the LM308 has a maxi­
mum temperature coefficient of the 
input offset voltage guaranteed to be no 
more than 30uV per degree C.

It should be clear from what has 
already been said that the LM308 series 
of devices offer many advantages over 
the earlier types. In particular, the low 
input current allows these devices to be 
used in circuits of very high impedance. 
The offset voltage of the LM709 device 
is significantly degraded when the input 
impedances exceed 10 kilohm, but with 
the LM101A this is increased to about 500 
kilohm, whereas the LM108 operates 
well with input resistances above 10 
megohms.

The effect of high input impedance on 
the drift of an operational amplifier is 
well illustrated by Fig. 29 which is 
reproduced from the National Semi­
conductor application note AN-29 "IC 
Op Amp Beats Fets on Input Current". 
The performance of the 709 is degraded 
by input impedances exceeding 3 
kilohm, the LM101A by impedances of 
over 100 kilohm, whilst the LM108 can 
give good results at 3 megohms in 
respect of drift errors.

Various somewhat similar operational 
amplifiers with very low input currents 
are available in which "super gain" tran­
sistors are employed. For example, the 
LM308A has the same low input current 
specifications as the LM308, but the input 
offset voltage is much lower—typically 
0.3mV (maximum 0.5mV) as against the 
typical 2mV (maximum 7mV) of the 
LM308. The Motorola MC1456G, 
MC1456CG and MC1556G are another 
family of the devices with low input cur­
rents, although not quite such low values 
as the LM308. These Motorola devices 
are available in TO-99 metal cans, but 
unlike the LM308 they have offset nulling 
connections.

Such high input impedance devices are 
very useful for amplifying the signals 
from various types of high impedance 
transducer, such as piezo-electric 
ceramic or capacitive types. The low 
input current of the LM308 enables it to 
be used in analog time delay circuits, for 
delays of up to an hour with a capacitor 
of only 1uF in value; this capacitor 
charges slowly through a resistor and the 
low input current of the LM308 enables 

the resistor value to be very high and 
hence the capacitor to be small for a 
given time delay.

HIGH IMPEDANCE AMPLIFIER
If one requires an amplifier with an 

input impedance of 2 megohms and a 
gain of 100, it might appear that an LM308 
used in the general type of circuit shown 
in Fig. 26 would be suitable. However, 
the feedback resistor would have to have 
a value of 200 megohm for a 2 megohm 
input resistor, and such high value resis­
tors are expensive unless one can accept 
wide tolerances.

The required resistance can be re­
duced using the type of circuit shown in 
Fig. 30. The components R4 and R5 form 
a potential divider so that only one 
hundredth of the output signal appears 
across R5. Thus this fraction of the output 
is fed back through R2 and a gain of 100 
is obtained since R1 and R2 are equal. 
Thus the only high value resistors re­
quired are two 2 megohm components.

The circuit technique used in Fig. 30 
does increase the offset voltage by a fac­
tor of 200, whereas a conventional circuit 
with a gain of 100 would increase it by 
only 101 times. However, if R2 is in­
creased to 20 megohms and R5 to 5,550

RI R2

ohms, the offset voltage is increased by 
a factor of 110. Another minor disadvan­
tage of the circuit of Fig. 30 is that the 
gain is determined by the values of four 
resistors instead of the normal two; 1% 
resistor tolerances have been suggested 
in the circuit of Fig. 30 for fairly close 
tolerance in the gain.

Frequency compensation in LM308 cir­
cuits may be achieved in the normal way 
by connecting a suitable capacitor be­
tween pins 1 and 8; the value of this 
capacitor may be roughly equal to the 
output capacitance (30pF) divided by the 
closed loop again. However, the alterna­
tive compensation circuit shown in Fig. 
30 has the advantage that one obtains a 
factor of ten improvement in the rejec­
tion of power supply noise at the out­
put.

SLEW RATE
The slew rate of an operational 

amplifier is a measure of the ability of the 
device to change its output voltage 
rapidly when the output signal is large. 
The 709 and 741 devices have slew rates 
of about 0.5V/us, but much higher slew 
rates can be obtained using the LM318 
(typically 70V/us, minimum 50V/us).

Other more specialised devices can 
provide slew rates of some hundreds of 
V/us.

Slew rate and bandwidth are quite dis­
tinct properties. If an amplifier has a large 
bandwidth, but a small slew rate, it will 
be able to amplify high frequency signals 
provided that the output signal level is 
small. However, when the output signal 
level increases, the output voltage will 
not be able to change quickly enough in 
terms of V/us for the output signal to be 
a faithful replica of the input signal.

MICROPOWER DEVICES, ETC
Some operational amplifiers are de­

signed to operate from a low supply vol­
tage at very low supply current and are 
especially useful with battery supplies. 
Power comsumptions of 2uW at ± 1V are 
not uncommon.

Next month we shall consider devices 
using various types of field effect transis­
tor for really high input impedances.

DCS
DIRECT COMPONENT SUPPLIES 
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 $1.87
Momentary action

J 8N1021 1 polec/o $1.87
8N2021 2 polec/o $3.43

Includes plastic pushbutton in 
red white or black, state choice

SERIES 8 TOGGLES
8A101 1 1 Pole c/o $1.40
8A201 1 2 Polec/o $1.75
8A3011 3 Polec/o $2.80

DUAL IN LINE 
DIP SWITCHES
DSS106 6 Pole $3.56
DSS107 7 Pole $3.94
DSS108 8 Pole $5.00
DSS1 10 10 Pole $5.93

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 S1.50 interstate
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(aüM^Mkiii COLOUR ORGAN
^MAKES ANY KIT nnlv PARTY SWING!* 11

_ _ _ _ _ _ _ _ P&P: $4.00

'• ■

CatK-3140 
¡ANTI-INFLATIONARY!

A similar kit without all 
the features of this one 
sold for $59 - 3 years ago!

This device is equivalent 
to commercial color 
organs which sell for well 
over twice the price!

2 6 51 • I

^EXCLUSIVE!
3mm Bronze Anodized 
panel with matching 
quality imported knobs
YOU CAN BUILD THIS KIT EVEN IF YOU'VE 
NEVER SEEN A RESISTOR IN YOUR LIFE!
With the EXCLUSIVE Dick Smith Musicolor 111 
construction manual, you get step-by-step details 
of what to do, when to do it and what not to do! 
Even how to solder, and what the components 
look like! Check it out at a Dick Smith store or

EXCLUSIVE ! dealer today!

.Y*»5

The Musicolor 111 — a kaleidoscope of color! It simply connects to 
your speaker terminals to convert your music into an exciting, rhythmic 
display of light — but does not affect your music or amplifier in any way!
You can use just about any incandescent bulb (eg, Paraflood or festoon 
lighting) up to a total of 2400 watts — thats a lot of light!
Also available - a special 'short form' kit containing all the electronics & controls, 
but no box or front panel, etc. Ideal for building into lightshow boxes, etc. Further 
information in the instruction manual! Cat K-3141 $32.50

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 Hwy, 439 531 1
SYDNEY— 125 York St, 29 1126 BANKSTOWN—361 Hume Hwy., 709 6600
INTERSTATE BRANCHES: QLD—166 Logan Rd., Buranda 391 6233

VIC—656 Bridge Rd., Richmond 42 1614

DICK SMITH DEALERS:
Sound Components — Tamworth NSW 66 1363 
The Record Centre - Griffith NSW 62 1577 
Armidale Electronics — Armidale NSW 72 4955 
Hunts Electronics — Toowoomba QLD 32 6944 
Electronics Hobby Centre — Palm Beach QLD 34 1248 
Aero Electronics — Hobart TAS 34 8232
Altronics — Perth WA 28 1599
A E Cooling - Elizabeth Sth, SA 255 2249 
Veneman & Wyatt — Stuart Pk, NT 81 3491
Dealer prices may be higher due to transnort costs
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NEWE A 7 DIGIT FREQUENCY METER

Designed by Leo Simpson of Electronics Australia. 
All-new circuit and format; very easy and economic 
design to build. Two versions; one 20MHz and the 
other 200MHz - simply add another IC to make 
the change (other parts are included in 20MHz kit) 

FEATURES: 7 digit LED display 
Mains or 12V operation 
Easy to use 
Uses readily available components 
Simple setting up procedure

ONLYs99so
Cat K 3436

200MHz
All you do is add a 95H90 IC (Cat Z-5360) 
at just $15.00, and you turn your 20MHz 
DFM into a 200MHz DFM! No other parts 
to buy! For a total of just $114.50 you 
have a 7 digit 200MHz frequency meter!

With optional 240/115 tranny,

Stand for 
base use 
included!

j IDEAL BASE!!
ÿ OR MOBILE (!)

FULL 23 CHANNELS. HIGH PER­
FORMANCE MODEL, WITH DUAL 
CONVERSION RECEIVER & MIC 
GAIN CONTROL! REAL VALUE!
Cat 0-1702

CONTRARY TO THE RECENT CB REPORT, these rigs are not 'obsolete' in the USA.
They are current production models which meet approval specifications.

$27950
BASE STATION OPTION: 240V/115V STEPDOWN TRANSFORMER Cat M-1158: $28.00

200MHz for $114-50? WOW! W
SCOOP SANYO TRANSCEIVER BUY

AUSTRALIA'S MOST SOUGHT 4 ^MIC INCLUDED!

5W

NEW ETI 50 & 1OOW AMPLIFIERS
Handy modules in kit form for both 50 & 100 watt amps.
Ideal for guitars, stereos (you'll need two!) PA systems, 
etc. High performance modules, very easy construction. 
Also has power supply module with rails for preamps 
& a speaker protector, too!

50 WATT MODULE (Cat K-3440) - 19-50
100 WATT MODULE (Cat K-3442) - 25-00
POWER SUPPLY MODULE (Cat K 3438) -

RADAR DETECT

'In normal situations, detects radar beams 
at up to twice the distance they can track 
you . ..'

‘The most sophisticated 
sensitive radar 
detector available...'__

$115 • AUDIO & VISUAL ALARM
• EASY MOUNTING (SUPPLIED)
* 12V OPERATION (cig. lighter plug supplied)
• DETECTS RADAR BEAMS AROUND TWICE 

DISTANCE THEY CAN TRACK YOU

INCREDIBLE BULK BUY 
OF THESE FAMOUS 

SANYO RIGS HAS EN­
ABLED USTOPASS 

SAVINGS ON TO YOU! 
Both are 5W (maximum legal 
power - both feature advanced 

design and compact size. 6 ch. 
capacity, one fitted with 27.88MHz 

emergency channel. These are selling 
at lower than pre-devaluation prices! 

NEXT SHIPMENT WILL BE OVER S100!
Both 12V operated - h/h dual power source!

AFTER HAND HELD!

5W 
6CH 
HAND 
HELD

6CH 
Marine 

or 
CB 
TIHY

HEAVY 
DUTY 
UNIT

»t D 1142
79SO

HARDWARE $OA50 
INCLUDED!

Cat 0-1152

To operate any of these units legally in Australia you need a P&T Dept license.

FAMOUS SINCLAIR DM-2
3 DIGIT 8mm 
20 RAHGE

SPECIAL
$140

Cat Q 1450____________ _

STAND BY!
FOR MY BRAND NEW 1977 
CATALOGUE WITH HUNDREDS OF 
NEW LINES IN MAY ELECTRONICS 
AUST. DON'T MISS OUT. ORDER 
YOUR COPY NOW.

PROFESSIONAL GEAR AT
AMATEUR PRICES!

NOW 
$300 
Reduced $45

The famous Drake SSR-1 Wadley Loop receiver offers 
coverage from broadcast to 10 metres in 30 tuneable 
ranges. Dial accuracy is within 5kHz; receiver is a 
triple conversion circuit (45MHz, 2- 3MHz, 455kHz) 
with 0.3uV sensitivity. 3-way power, 240V, ext 12V 
or internal batteries. An idea! professional receiver!
Cat 0-2801 now S300.00

yes ! IT WILL PICK UP CBrs TUB

S49.50
Displays score 
on screen!!!

Contrary to popular belief, radar detectors ARE COMPLETELY LEGAL to 
have in your car. They are easy to fit, and simple to use (dashboard or sun 
visor mount - both provided). Cat A-8502 $115.00

front panel decal. Cat K-3432 .........

UNIVERSAL 
Speaker Kit

[V ULTIMATE 
TV GAME KIT ,

Play 6 different games on your own TV. Hours of fun for 
the whole family. This is a kit for the semi-advanced const­
ructor, (but is very easy to build!). Complete kit, includes

Cat C2610

SEE THE REVIEW IN THE MARCH ISSUE OF EA.

DRILL SPEED 
CONTROL KIT

This kit is a handyman's dream: so very simple to build, and 
so incredibly useful when it's finished. Controls the speed of 
your electric drill down to almost zero RPM. Think of the 
things you could do with that! Complete with mains lead, 
plug 8i socket, etc. Cat K 3080 ................................ $9.75.

Simple dig. clock
This is an incredibly complicateoclock- which you can build in 
a matter of minutes! All the 'works' are pre assembled on a PCB 
- all you do is connect the transformer & a few switches! A 
real kit for the beginner! Cat K-3434........... S19.75

EXPERIMENTERS

RADIO DIRECTION 
FINDER...

WITH LW, AM, CB, FM 8r VHF, TOO!
It's an incredibly versatile little receiver - but 
it's much more than that! A very accurate 
direction finder which works on beacons and 
AM broadcast stations (Hans Tholstrup used 
one in his epic marathon) Even if you never 
use it, think how handy one of J* mi ||\/A| C|\|T
these would be as an emergency “UI VMLLIV 1

backup in a plane, boat etc » UNITS START
I Very easy to use! Cat 0-2820. . xom

around $250.oo

YES! Anyone - even you - can 
build your own speaker boxes 

and save a packet. Just a 
couple of hours and you 
will have boxes to be proud 
of! Full instructions inc.

........ $27.50 each.

DUAL CONE
SPEAKERS:

You can use any 8m 
driver in the above 
box - but why go 
past the incredible 
C8MX special from 
Dick - S5.00 less 
than our cat. price. 
Cat C 2012 .. S7.50

s27

INCREDIBLY HANDY BREADBOARD - 
over $10.00 less than equivalent products we have been selling 
which did not include the support bracket this has!
Enables experimenters, engineers, hobbyists, etc to design & 
mock-up circuits, make adaptions, etc. without soldering 
etc. Complete with component bracket. Cat P-4612.

^NOW ONLY^

^1790 ;
NEW PRICE WILL BE WELL OVER $22.00!

^|CI01 - Inductive discharge ignition (not just another COD
Dick has reduced the price of these incredible ignitions 
until the new shipment arrives! Anyone can fit them to any 
car and you benefit by easier starting, increased mpg .

I less engine wear and longer tune up periods' Cat A-8504.

DICK SMITH
ELECTRONICS GROUP

N.S.W. Bronches: GORE HILL-162 Pacific Highway. 439 5311.
SYDNEY-125 York St.. 29 1126. BANKSTOWN- 361 Hume Hwy.. 709 6600.

_ . QLD.- 166 Logon Rd.. Buranda.391 6233.
Interstate Branches: VK . 656 Bfidge Rd Richmond. 421614.

SHOP HOURS
MON-FRI : 9 to
SAT: 9 to T2

NEW POSTAL
Order Value
S5 S9.99
S10 S24.99
S25 S49.99
S50 S99.99
S100 or more

CHARGES 
Charge 
SI. 00 
S2 00 
S3.00 
S4.00 
S5.50

Head Office : Phone 439 5311. Telex AA20036. Coble Oiksmit Sydney.
Mail Orders: P.O. Box 747. Crows Nest. N.S.W.. 2065.

By Comet Freight. Minimum packing and handling 
charge S1.00. We despatch 'freight on' and you 
pay when vou receive the guods



Fórum
Conducted by Neville Williams

A new kind of language problem . . .

As up-to-the-minute electronic types, we may choose to make fun of 
the legal profession for their involved phraseology, or to point a scornful 
finger at religionists and others for the way they choose to say things. 
What we may fail to realise is that we harbour within our ranks many 
who are so steeped in communications jargon that they seem to have 
forgotten the equivalent terms in plain English!

If you have any doubts on this score, 
I suggest you take a little time off to listen 
to some of the exchanges on the Ama­
teur Radio bands.

Amateurs rarely admit to having a 
name, at least within their own circles; 
they are distinguished by "handles" such 
as Tom, Dick or Harry.

They don't live in homes like other 
people, nor do they have street 
addresses; instead, they get by with a 
"QTH".

A local thunderstorm doesn't cause 
static in an amateur "rig" as it does in 
other people's receivers; it produces 
"QRN".

If the selected channel is carrying more 
than its share of signals, they don't inter­
fere with the one the amateur is trying 
to listen to; they merely cause "QRM".

It so happens that QRN and QRM 
sound alike, when spoken, but that 
needn't confuse the resourceful amateur. 
He merely invokes the phonetic alphabet 
and confirms that he is referring to 
"QRN—Quebec—Romeo—November". 
Without that option, he'd have to make 
do with the "static"!

Amateur Operator's personal arrange­
ments also appear to be rather unusual. 
They set up house with "XYLs" and, if 
they can find enough time outside the 
"shack" to contribute to a pregnancy, the 
end result is likely to be one or more 
"harmonics".

One could go on, of course, but you 
probably catch the idea!

To be fair, some of the abbreviations 
used by Amateur operators, and the 
Q-Code in particular, do have a definite 
role in the scheme of things.

It is much quicker and easier for a CW 
operator to tap out "QTH" followed by 
an address, than it is to send: "The 
address of my station is ..Similarly, 
"QTH?" is can be sent much more 
rapidly than "What is the address of your 
station?".
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When CW operators are conversing, 
the use of abbreviations is therefore 
logical; it speeds up the communication 
process and allows it to keep pace more 
effectively with the operators' thought 
processes.

It also opens up another possibility, in 
that abbreviations and the Q-code sym­
bols are recognised internationally, mak­
ing it possible for CW operators to 
exchange information without either of 
them understanding the other's language 
or inflections.

Abbreviations are logical, too, in the 
world of teletype—a matter underlined 
for the writer by the recent activities of 
Jim Rowe and David Edwards. Why send 
PLEASE when PSE will do? or TEMPERA­
TURE when you can get by with TEMP? 
And so on.

Where logic tends to go out the win­
dow is when abbreviations and Q-code 
symbols are substituted for ordinary 
words and phrases in spoken conversa­
tions between amateurs who speak the 
same language and who may even live 
in the same town.

What represents an economy in code 
form may be just the reverse when 
expressed as spoken syllables. In any 
case, the Amateur who goes on the air 
for a chat (or "mag" or "ragchew") is, per 
se, not particularly concerned to save 
words. He may need them to bulk out 
a reasonable "over"!

At a normal social gathering, an ama­
teur will introduce his spouse as "my 
wife"; but over the air, or at an amateur 
meet, she becomes "the XYL"—four 
syllables instead of two and, by 
inference, part of the station equipment. 
Name (one syllable) becomes "handle" 
(two syllables); home (one syllable) 
becomes "QTH" (three); kids or children 
become "harmonics" and so on.

What's more, the pressure to conform
becomes very noticeable the moment
you press the "talk" switch. Try it, if you

haven't, and see what I mean.
Talk in terms of your name, your home 

address, your wife, family, static, inter­
ference, acknowledgment of transmis­
sion, etc., and you feel about as 
comfortable as someone who turns up 
to a barbecue in evening dress. You must 
be either naive, or an exhibitionist!

With the recent arrival of the CBer, the 
sentiment was often expressed that they 
didn't want to get involved in the formali­
ties and jargon of amateur radio. But, in 
very short order, their determined efforts 
not to conform have led them to a 
uniform non-conformity such that one 
can pick the CBers from the amateurs 
long before the announcement of a call­
sign, or lack of it!

It's the lounge suit and blue denim 
situation all over again.

CBers don't use formal callsigns (they 
can't, as yet) but they invent their own 
informal ones which range all the way 
from complicated alpha-numerics to 
"Big Boobs".

To acknowledge receipt of informa­
tion, CBers studiously avoid the tradi­
tional "Roger" (two syllables) but 
substitute on "10-4" (two syllables).

They never aggree wholeheartedly 
with a proposition; instead, they endorse 
it with; "a big fat 10-4 to that one!" Or 
something to that effect.

They never disagree or say "no"; it's 
much more likely to come out as: "nega­
tive, repeat, negative on the ..."

And, at the end of transmission, it's 
quite infra-dig for a CBer to say "Over"; 
that's what professional and licenced 
amateur operators say. CBers have sub­
stituted "Come on"—the same number 
of syllables and somewhat harder to 
say.

However, while making these points, 
by way of comment I should stress that 
I'm not getting up-tight about the situa­
tion. As evidence of this, elsewhere in the 
issue, you'll find a data sheet which is 
intended to help you to at least under­
stand the jargon, whether or not you 
want to use it personally.

Rather like the foreign phrases sheets 
that are offered to tourists!

But, as I said at the outset, don't let's 
be too ready to criticise others—legal 
eagles for their wherefores and 
"hereinafters", or the clergy for their 
"thees" and "thous". One of these days, 
as you farewell the parson at the church 
door, you may well come out with:

"A big 10-4 on that over" or 
"When'll we see you at home-20?" To 
which he may retort:

"73's OM. I'll catch up with you further 
down the log".

COPYRIGHT, AND ALL THAT
Now to change the subject:
The letter reproduced herewith from 

the Department of Education, Sydney, is 
more or less self-explanatory and we 
present it partly to set the record straight, 
and partly because it opens up various



questions which readers put to us from time to time about 
copyright, with royalties and patents thrown in for good 
measure. , .. , , .

The subject of copyright is extremely complicated, and is 
one which has supported whole generations of the legal frater­
nity in the manner to which they have been accustomed. I 
can only comment here in the very broadest of terms.

By and large, one cannot copyright basic information such 
as that mentioned in the letter, although one may claim 
copyright over the way in which it is presented—provided, of 
course, that the presentation is unique and original.

The difficulty of establishing copyright over information, as 
such, is not hard to deduce. In the case in point, the NSW 
Education Department would have to establish that their 
conclusions about how a multiple-choice examination should 
be designed were absolutely original and had not been 
anticipated, in whole or in part, by any previously published 
research

In the unlikely event that they were able to establish such 
a claim and, further, were able to copyright the basic informa­
tion, then instructions about the conduct of multiple-choice 
examinations, and indeed the very conduct of all such exams 
in conformity with the particular guidelines, would have to be 
by courtesy of the NSW Education Department—a rather 
preposterous proposition.

In fact, the acquisition of information and knowledge is a 
continuing and progressive process. We observe, we listen, 
we read, we discuss, we experiment and we ponder, ultimately 
reaching conclusions which, for all their supposed originality, 
owe an enormous debt to what we have absorbed from 
others. . , ,

It is really quite difficult to identify a conclusion as original, 
and even more so to be sure that it is unique.

In common with any number of other publications, every 
issue of "Electronics Australia" is crammed with information- 
most of it drawn from a pool of specialist knowledge—but 
sorted, organised and displayed in a way which will hopefully 
attract and inform readers.

And this is where copyright really flows from: the initiative, 
the creativity and the effort to present the information in a 
particular way—photographs which we have taken or brought, 
drawings which we have especially prepared, text which we 
have especially written.

Another publisher may well cover the same subject, draw 
on similar information sources, come up with a very similar

Dear Sir,
Neville Williams' FORUM (photocopy attached) in the 

lune 1976 issue of your magazine generated considerable 
interest within our office. We felt the examination question 
analyses were well presented and the points well made. 
It seems a pity that the questions had not been subjected 
to the same detailed scrutiny before the examination paper 
was ever printed.

Since 1974 This Unit has been concerned to improve the 
standard of objective testing in New South Wales schools. 
At last we have some indication, in the panel ascribed to 
Keith Howard "a professional educator", that our message 
is getting through.

On comparing "Keith Howard's summary of the 
requirements for a multiple choice type of examination 
paper" with the attached Workshop Manual (pages 3, 4, 
5, 11, 12, 13), you will see the reason for our interest. The 
copyright statement inside the back cover of the Manual 
was not meant to prevent reproduction of the contents (we 
are, after all, in the business of spreading the message), but 
we would have appreciated a note, or even a phone call 
from Mr. Howard to clear his use of Crown Copyright 
material. The Manual is undated, but was printed in 1974 
for use in Education Department test item writing 
workshops. It is likely to be revised and reprinted in the 
near future.
I MUNRO
(Chief Services Officer,
School Certificate Development Unit.)

HERE'S A GOOD 
CASE FOR HOME 
CONSTRUCTED 

EQUIPMENT!
Moulded in self-extinguishing 'Noryl' for safety, these 
cases are ideal for housing a wide variety of electronic 
and electrical equipment.

BEElecM
INSTRUMENT CASES

**^2^ The PC1 is an attractive 
' moulded case suitable for 
I power supplies, signal 

■ generators, digital clocks.
I audio amplifiers, radio 

tuners, 
The clamshell construction 
facilitates assembly and 

0^*1 subsequent testing of 
■ Vx I circuits.

The detachable plastic front panel simplifies the 
mounting of terminals, controls, meters, displays, etc. 
Surface texture and colouring lend themselves to 
silk screen printing or letraset application for those 
final professional touches.
The steel rear panel can act as a heat sink and is 
prepunched to accept self-locking grommets for 
mains lead entry.
Moulded into the casing are 3 internal slots which 
accept 5-3/16" x 2-5/8" printed circuit boards up to 
1/16" thick.
The casing incorporates a series of slots which provide 
adequate ventilation for most applications.
Overall dimensions are 5V2" x 5-1/8" x 2%" 
Colour: blue-grey, 2-tone.

PC2
^’*’*»1, ’'A*.—"** ^7/^ The PC2 's a case 

m that may be used for
« battery chargers, battery 

| eliminators, power supplies, 
digital displays and a wide 
variety of equipment 
requiring a small insulated 
housing.

PC2 has provision for input and output lead entry 
together with a moulded slot for fitting a slide switch 
or indicator lamp. In all other respects the case once 
assembled is completely sealed. A moulded depression 
in the top cover allows for insertion of a nameplate. 
Overall dimensions: 3'/2" x 2'/2" x 2".
Colour: blue-grey.
Available from electronic/electrical stores and 
A & R Soanar branches.

A+R SOANAR ELECTRONICS GROUP
SALES OFFICES VICTORIA: 89 0661 

N.S.W : 78 0281 
S. AUST : 51 698130 Lexton Road,Box Hill,ViC.,3128 QUEENSLAND: 525421Australia. Telex:32286. w. AUST.: 81 5500
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FORUM—continued
presentation—and justly claim copyright 
over his particular photographs, his 
drawings and his text.

As we observed earlier, the NSW 
Education Department can scarcely 
claim copyright on the basic concepts of 
how a multiple-choice examination 
should or should not be conducted. They 
may, however, claim copyright on the 
text—the actual sequence of words, sen­
tences and paragraphs-which a staff 
member presumably wrote and caused 
to be published.

Reduced to essentials, the substance 
of Mr Munro's complaint is that Keith 
Howard's summary of the requirements 
for a multiple choice type of examination 
paper strings together phrases which are 
identical to phrases in their manual.

In defence, our contributor might 
claim that in obviating irrelevant or 
redundant material, he has produced a 
new document, which expresses the per­
tinent (non copyright) information in a 
better way, the similarity of the contested 
phrases being of no consequence. Had 
it been deemed necessary, he could have 
used other common phrases or construc­
tions to convey exactly the same infor­
mation, presumably then without 
challenge.

Fortunately, the Education Depart­
ment is not seeking to do more than 
secure some belated recognition for 
their work and initiatives in this area, and 
I find this completely understandable. I 
can't speak for Keith Howard of course 
but, had we been aware of the Depart­
ment's publication at the time of printing, 
we would almost certainly have followed 
our normal course and slipped in some 
acknowledgement of it, as well as of 
Keith Howard's personally devised sum­
mary.

After all, acknowledgement of an 
information source is not only a courtesy, 
it tends also to add a dimension to what 
is being said.

That point aside, it was good to have 
the endorsement of the NSW Education 
Department on a controversial matter.

As publishers, we have to be con­
stantly alert in the area of copyright 
although, fortunately, the relationship 
between technical magazines is not nea­
rly as trigger-prone as that between 
magazines in the general field, or bet­
ween daily newspapers. Even so, part of 
our job every month is to determine 
what items are freely available for 
publication, what are subject to written 
permission and what have to be 
bought—at what price from whom.

There are traps, such as the one which 
showed up while this article was being 
prepared, in the form of a quite clever . 
design for a particular piece of equip­
ment. It was the kind of article which we 
might easily have tidied up and 
published over the correspondent's 
name, paying him a publication fee to 
confirm our rights to the words and
60 ELECTRONICS Australia, March, 1977

diagram as finally printed.
However, a member of our staff who 

handled the letter, was alerted by a cou­
ple of suspect statements and, on a 
hunch checked through past correspon­
dence files. It transpired that the con­
tributor was a relative beginner who 
could not possibly have designed the 
equipment in question, even though he 
may have built it from somebody else's 
circuit.

We would have had rather red faces 
if we had published a design and 
ascribed it to a particular contributor, 
only to learn that he had copied it from 
another magazine or from a manufactur­
er's manual.

As far as our own designs are con­
cerned, we do not seek, at present, to 
maintain any copyright on the basic 
information or the basic designs. Readers 
are free to use them in any way they like- 
one-off copies, kits, or a production run.

What we do regard as copyright is our 
essential stock-in-trade—the actual text 
of the article, the actual circuits and pic­
tures, and the title by which the project 
is known and identified with "Electronics 
Australia". Technically, this printed 
material should not be reproduced 
without permission and, while we may 
have to tolerate single photostat copies 
by individuals, multiple copying and mul­
tiple distribution without permission is a 
clear breach of copyright.

As far as project names are concerned, 
we allow these to be used to identify kits 
and built-up copies but only on the 
understanding that the kit or product 
conforms substantially to the published 
design. If someone wants to market a kit 
or product which is a variant of the 
published design, we require that it be 
given its own name or offered as one 
"based on" the particular E.A. project. As 
such, it may be better than the original, 
or it may be worse; but the revised 
design is the responsibility of the 
organisation concerned.

One other point, which is mentioned 
on page 3 of each issue, has to do with 
patents, rather than copyright. Projects 
and circuits described on "Electronics 
Australia" may involve patents in force in 
Australia and elsewhere. As a magazine 
concerned only with the dissemination 
of information, we are free to publish 
devices and circuits which may be 
patented.

In practical terms, individuals can 
make up one-off copies for their own 
instruction and diversion, and again in 
practical terms, patent holders seldom 
find it worthwhile to concern themselves 
with someone who makes up a few kits 
or a few projects for sale unless, of 
course, they are high value items.

However, if an individual or a com­
pany decides to manufacture one of our 
projects on a large scale, he (or the com­
pany) is in no different position from 
any company who decides to manufac­
ture and market any product; they have 
to consider their patent obligations and 
logically consult an expert in that field.®
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Piher Trimpots are available 
Interstate from:—

VICTORIA
Zephyr Products Pty. Ltd 

PH. 568 2922.
SOUTH AUSTRALIA

Graphic Electronic Industries 
Pty. Ltd. PH. 42 6655

QUEENSLAND
Fred Hoe & Sons Pty. Ltd 

PH. 277 431 1.
NEWCASTLE

Digitronics, PH. 69 2040.

ELECTRONIC 
DEVELOPMENT 

SALES PTY. LTD. 
27 BUCKLEY ST., 
MARRICKVILLE.

N.S.W. 2204
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VARIATION ON ATHENE
The AIWA Theme has always been Craftsmanship...

The craftsmanship you'll find in the AD 1800 Stereo Cassette Deck
with Dolby* and DNL System.

Excellence in Design, Technology and Performance.
The standards you’ve come to expect from the inventors of 

Japcn’s first ccssette system.
AIWA ..SheerCraftsmanship, aiwai« craftsmanship

AIWA
AD 1800: Dolby* and DNL Noise Reduction Systems • Memory Rewind - Solid Stabilized Tr°^Po,t System 
• 2-Step Peak Level Indicator • Ferrite Guard Head • 3-Step Tape Selector (LH, CrOz, Fe-Cr) • OU Damped 
Elevation for Cassette Ejection - Quick Review/Cue Control ___________ —
AIWA’S authorised service agents in Australia are: aiwa Service - L Moller Brisbane. 229.5445. VIC. AIWA AustraliaA^ffiSbl^ SA Challenge Hl Fl Services Pty.

Ltd., Adelaide. Ph. 223.3599.
* Dolby is the trademark of Dolby Laboratories Inc. CAM269-1800



With. La Scala speakers and. a 35 watt amp 
you can entertain your friends

AUR20



or your neighbours.
At some stage in their hi-fi lives most buffs 

invariably want to upgrade their equipment for 
something with a little more oomph.

And this, we readily admit, more often than not 
turns into a rather expensive exercise.

So with that very thought in mind we suggest you 
have a very good listen to our Klipsch La Scala 
speakers.

They're designed to give you all the sound you 
need from a very minimum input. (In fact thirty- 
five watts per channel gives you more than enough 
oomph with La Scala’s.) So saving you on havmg 
to spend up on highly expensive amplification 
equipment at the same time.

And the reason why La Scala’s give such a big 
sound is simple.

They’re hom loaded. And work on a similar prin­
ciple to that of a megaphone or trumpet. So not only 
do you get a much purer sound. But the sound gets 
much louder, as well as getting louder faster.

La Scala’s can also sustain a higher impulse such 
as a cymbal much longer, and yet still maintain ah 

excellent quality at low levels.
As well as giving you low distortion over a wide 

range of frequencies.
In fact over thirty-five years of continual thinking 

and making have gone into the perfecting of La 
Scala’s. And yet even with today’s high technical 
standards few have been able to come near us in 
such terms of power excellence. So as you can see 
they’re not an overnight pop phenomenon.

(We also think so much of our speakers that under 
normal usage we even give a lifetime guarantee.)

No doubt the only way to really appreciate just how 
good La Scala's are is to pay a visit to 
one of our dealers listed 
overleaf and purchase । 
a pair.

If you're still not 
totally convinced once 
having installed them, 
we have one other sure 
fire way of testing them.

Turn up your 
amplifier and ask your 
neighbours.

Klipsch



Matdwgi .Pair
PerfoBmance ami 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.

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

(Specifications subject to change without notice.)
National Technics

hi-fi
WT.GDI22T



Electronics 
in the classroom

As this issue was prepared for publication before the start of the school 
Lr ft was too early for teachers and students to have encountered 

problems with new school electronics course. However, to startthe 
rolling, we present below the answers to some of the questions 
think may arise in many typical situations.

Q: When I built up a few valve-type 
radios in my youth, one used a 40-watt 
or 60-watt mains type soldering iron 
and took no special precautions apart 
from making a good joint without over­
heating the various parts. But now, my 
students tell me, one has to take all sorts 
of special precautions when soldering 
in transistors and other new compon-

Q: Some of the simple projects which 
have been published in school elec 
tronics courses call for high impedance 
earphones —say 2000 ohms. We've 
found these very hard to obtain. Is there 
any way of using the more readily 
available 8 ohm type?

A- Yes, there is. Probably the easiest 
way is to use a matching transformer. 
Strictly the transformer should have a 
primary turns-to-secondary turns ratioi of 
around 16:1 to produce an effective 2000 
ohm load from a single 8 ohm earphone, 
or around 11:1 if you wire two earpieces 
of a headset in series first, to give 16

Most circuits which call for a 2000 ohm 
earphone aren't all that critical, though, 
so you could probably use almost any 
old output coupling transformer from a 
discarded valve or transistor radio. Those 
from a transistor radio will probably tend 
to have too low a turns ratio, while those 
from valve sets will tend to have too high 
a ratio. So you may have to experiment 
with a few in order to get good results.

In a pinch, you may even be able to 
use a small mains stepdown transformer 
—say one designed to step 240V down 
to 12 or 15 volts. These tend to be rather 
poor in terms of frequency response, but 
theycan give reasonable results in some 

ents. What's the story?
A: Broadly speaking, large mains-type 

irons have fallen out of favour, mainly 
because they tend to be rather unwieldy 
when you are soldering small compon­
ents. High power irons also tend to over­
heat small parts, unless you take great 
care

For soldering in circuits using most so- 
called "discrete" components-like nor­
mal transistors, diodes, resistors and 
capacitors—it is usually quite sufficient to 
simply use a small low-voltage iron of 
around 10-20 watts. Ideally the iron 
should be earthed, but apart from this no 
other precautions need be taken.

This is also true when you are working 
with circuits using integrated circuits of

circuits.
Note that the earphone or earphones 

should be connected to the low imped­
ance winding of the transformer, which 
will become the secondary (even if it 
wasn't originally), while the high im­
pedance winding is connected into the 
circuit where high impedance phones 
would normally go.

Q: How about speakers? A number of 
the projects call for small speakers-say 
75 or 125mm in diameter. We have on 
hand quite a few old speakers of large 
diameter. Could these be used instead 
without degrading the performance?

A: In most cases, larger speakers can 
be used in place of smaller ones without 
any other changes. And the performance 
may well be significantly better, as larger 
speakers tend to be more efficient. Prob­
ably the main reason why the protects 
call for small speakers is that they assume 
you will be buying them new, and are try­
ing to minimise cost.

Where you can 
hear Klipsch La Scalas 
and entertain our 
neighbours.
N.S.W.

I SYDNEY CITY:
Instrol Hi Fi. Kent Hi Fi.
EASTERN SUBURBS: 
Woolloomooloo—Convoy Sound.
NORTH SHORE: 
Crows Nest—Allied Hi Fi. 
Brookvale—Riverina Hi Fi. 
WESTERN SUBURBS .
Concord—Sonata Music..
Summer Hill—Eidela Sound. 
Fairfield—Bing Lee Electronics. 
Parramatta—Grammophone Shop.
SOUTH:- , TI.
Miranda Fair—Miranda Hi Fi. 
WOLLONGONG: Sonata Hi Fi. 
NEWCASTLE: Ron Chapman Hi Fi. 
TAREE: Godwins Hi Fi.
LISMORE: Lismore Hi Fi.
A.C.T.: Pacific Stereo.
VICTORIA
MELBOURNE CITY:
Allans Music. Southern Sound. 
Instrol Hi Fi.
MELBOURNE SUBURBS: 
Hawthorn—Tivoli Hi Fi. 
Nth. Caulfield—Soundcraftsman. 
Moorabbin—Southern Sound. 
Mordialloc—Mordialloc Hi Fi. 
Dandenong—G. W. Williams. 
Warnambool—A. G. Smith.
QUEENSLAND:
BRISBANE CITY:
Reg Mills Stereo. Audio Labs.
BRISBANE SUBURBS:
Redcliffe—Hi Fi Sales (0 Id.) Pty. Ltd. 
Ipswich—Ipswich Hi Fi.
SOUTH AUSTRALIA
ADELAIDE CITY: 
Allans Music.
ADELAIDE SUBURBS: 
St. Peters—Sound Dynamics. 
Blackwood—Blackwood Sound. 
Mt. Gambier—Aslin Hi Fi.

the TTL or older RTL type.
The only time additional precautions 

need be taken is when you are working 
with circuits using MOS transistors, either 
in discrete form or in MOS integrated cir-

For these circuits, the main additional 
precaution to take is to connect the bit 
and barrel of the iron to the mam supply 
lines of the circuit, so that no potential 
difference can exist between the iron and 
the circuit as a whole.

Apart from this, it is 3 good idea to wire 
in the MOS devices last, leaving them in 
their conductive plastic foam or metal 
foil until the rest of the circuit has been 
wired. , . ,

It is also a good idea when soldering 
MOS ICs into circuit to solder the supply 
pins first, so that any internal protection 
diodes are able to function as soon as 
possible.__________________ _

TASMANIA
HOBART : 
Quantum. Kingsway Audio
WEST. AUSTRALIA
PERTH:
Alberts Hi Fi. Leslie Leonards.

■Electronics in the Classroom’ is a feature 
to help school students and teachers with any 
problems arising from school electr°ni” 
courses If you have a problem you would like 
answered in the magazine, send El^0^® 
Classroom c/o Electronics Australia, PO Bo 
163 Beaconsfield, NSW 2014 We regret that 
we cannot answer your queries by mail.

Klipsch
Or write to Aunema (A/asia) Pty. Ltd.
P.O. Box 604, Brookvale, N.S.W. 2100 
Telephone 939 1900 AUR20
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Œ°| The Serviceman

A fault not in the textbook

One of the early problems with 
monochrome TV sets was a tendency to 
generate a 15,625Hz whistle in the line 
output transformer. This was due 
basically to magnetostrictive effects in 
the transformers core, but was often 
aggravated by loose hardware associ­
ated with it, or in the immediate 
vicinity.

The seriousness of the problem varied 
from brand to brand, and even from set 
to set. It also varied from owner to 
owner, depending on their auditory 
acuity. Older male members of the 
household were often quite unaware of 
the problem while the younger ones, and 
particularly the ladies, often found it 
unbearable.

Salesmen were often hard pressed to 
solve this problem and more than once 
they were forced to switch brands in 
order to placate the customer. Another 
trick I heard about was to appeal to the 
customer's vanity. The ladies, in par­
ticular, could sometimes be talked out of 
their complaint by complimenting them 
on their acute hearing and making subtle 
references to the fact that only young 
people were normally aware of it1 Just 
how successfully this ploy worked, I have 
no way of knowing; I never tried it 
myself.

After the first generation of mono­
chrome sets, little was heard of the 
problem. Manufacturers sorted out those 
line output transformers which had 
proved themselves and these became 
the favoured group. The others faded 
into history.

680k
-VAV

, It was something of a surprise, there­
fore, when the same problem raised its 
ugly head in a brand new colour iet of 
well known local make, which I had 
recently sold to a customer. And, while 
it was the man of the house who com­
plained to me, he admitted that he could 
not hear it. But.his wife and family were 
finding it impossible to live with.

Having confirmed, with my ear hard
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Basic contrast control circuit. Although a 
simple fault it needed a step by step 
check to track it down.

While such an idea seemed ridiculous 
the more I listened and checked the' 
more convinced I became that it was 
true. Finally, to avoid wasting any more 
time, I rang one of my contacts at the 
firm s service department and 
to him diffidently' Put my suspicions

Somewhat to my relief he did not sug­
gest that I consult a psychiatrist, he didn't 
even laugh-at least not derisively. But he 
did chuckle sympathetically. More 
important y he confirmed that the whistle 
tuhed Wd th56 Cu°min8 frOm the Picfure 
tube and that they had already experi-

against the back of the set, that there did 
seem to be a whistle, I decided to take 
the set back to the shop. I reasoned that, 
whatever the cause, it would most likely 
involve a fair amount of mechanical work 
to fix it, quite apart from the problem of 
identifying it.

Back at the shop I removed the back 
of the set, swung out the hinged printed 
boards, and switched on. Yes, I could still 
detect a faint whistle and, as far as my 
tired old ears could determine, it seemed 
to be coming from the picture tube.

+ 12V

enced a few such cases.
He went on to explain that it was due 

to the guns vibrating at line frequency 
presumably activated by energy from the'

What to do about it? There was only 
one solution; replace the picture tube. 
And while that sounds drastic, at least the 
picture tube was still under warranty so 
the customer would be spared any ex­
pense on that score. There was still the 
time and effort involved in changing the 
tube but, since the set was also under 
warranty, the makers picked up the tab 
tor this part of the operation.

From subsequent enquiries I learned 
that there had been a number of such 
cases, the first one involving the service 
department of the set manufacturer. This 
in fact proved to be a very difficult job, 
partly because it was a new type of fault' 
but mainly because it chose to behave 
intermittently. It required about three 
visits to the customer's home before the 
technician even observed the fault, after 
which he had to work out why it was hao- 
pening. H

10k

1k:

I also understand that the trouble was 
traced to one batch of tubes and that 
ajaart from any of that batch which may 
still be in the field, the problem is unlikely 
to occur again. Even so, it is worth keep­
ing the fault in mind, just in case.

For those readers who have not yet 
had the need to change a colour tube the 
following points may be helpful.

Before attempting to remove the tube 
make sure the final anode is completely 
discharged by connecting it to the aqua­
dag coating. Some sets have an in-built 
wand for this purpose.

Alternatively, it is worth salvaging an 
E j connector from a discarded tripler 
and fabricate a discharge and shorting 
device which can be left in place while 
the tube is being handled. Also, keep 
clear of the EHT lead in the set itself 
some tripler circuits can store enough 
energy to deliver a nasty wallop.

Before removing the yoke, spend a 
few minutes to make sure you know how 
the yoke should be removed. Pay par­
ticular attention to the position of the 
convergence coils; make a sketch if 
necessary. This can save a lot of time 
when re-fitting the yoke to the new 
tube.

Some sets have rather flimsy wiring 
harnesses, particularly where they join 
the connecting plugs, which can quite 
easily be damaged while changing the 
tube. Make sure you have a record of 
such connections, either in the manufac­
turer s data sheets or in the form of a 
sketch.

After fitting a new tube the conver­
gence will most likely be completely out 
and necessitate a full convergence 
adjustment. But a word of warning. In the 
case I have just described the set conver­
ged quite normally and produced a first 
class picture but, within a couple of days 
the customer phoned to say that the pic­
ture was very poor. One glance was suf­
ficient to show that the convergence had



drifted quite badly.
A few quick adjustments restored it to 

normal but I took the precaution of 
checking again about a week later. Sure 
enough, the convergence had drifted 
again, though not as much as before. I 
reset it again, then checked with the cus­
tomer about a fortnight later. This time 
everything was in order, so I am hoping 
it will stay that way.

So far, I have not been able to deter­
mine whether this was an isolated 
incident, or whether it is likely to happen 
with any new tube. But it would seem to 
be a wise precaution to follow up any 
new tube installations, just in case.

Some jobs which look as though they 
could be curly, often turn out to be 
surprisingly sipiple. A recent case invol­
ved a Philips K9 chassis about which the 
customer complained of poor contrast.

In fact, it turned out that there was no 
contrast control action at all. The easiest 
thing to try was replacing the U260 
chrominance/luminance module, but 
this had no effect. Since this was the last 
set on my morning rounds, and quite 
close to the shop, I decided it would be 
easier to take it with me than work in the 
customer's lounge room. I promised to 
try to get it back to him later in the day.

This set uses a BC148c transistor in the 
contrast control circuit, the base con­
necting to the contrast control and the 
emitter to the U260 module. My first 
check was the collector voltage, which 
seemed about normal, but there was no 
voltage on either the base or the emit­
ter.

The contrast control pot (10k) is part 
of a voltage divider network between the 
12V rail and chassis, so there should have 
been some voltage at the base. I checked 
the same circuit where the leads from the 
pot join the printed board, but again no 
joy.

The next check point was on the con­
vergence board where the pot was 
mounted; more specifically where the 
lead from the luminance board joined 
the convergence board. Here I found 
voltage, and an ohm meter check con­
firmed an open circuit lead.

A gentle tug on the lead revealed a dry 
joint at the contrast control end. The cure 
was simple; a little cleaning, some solder 
and a hot iron, and I was able to keep 
my promise and return the set that after­
noon.

A simple job? Well, yes it was, though 
the symptoms could well have covered 
a wide range of faults. But it is "silly" 
faults like these that make up a significant 
proportion of colour TV faults to date. So 
the moral is: don't panic—it mightn't be 
as bad as you imagine.

In lighter vein here is a story demon­
strating just how misinformed some peo­
ple are in regard to domestic appliances. 
The story started when a young chap 
purchased one of the now popular three- 
in-one stereo music centres; AM/FM 
radio, record changer, stereo tape deck 
etc. He explained at the time that he was

A PURE AND SIMPLE SOLUTION
The following story was related to me by a friend who, while not 
a serviceman, is actively engaged in the electronics field. As an 
emergency measure it may well be worth remembering.

On a recent weekend visit to rela­
tives in the central tablelands of NSW, 
I was settling down to a quiet evening 
when there was an anxious cry from 
the lounge to the effect that "the TV 
set is getting ready to explode".

I hurried inside to be greeted by the 
familiar sound and smell of a very 
active corona discharge taking place

somewhere inside the set. On remov­
ing the back one could almost read 
by the light of the flashover occurring 
from the ultor connection on the pic­
ture tube. The apparent cause was a 
film of carbon-like material, deposi­
ted on the glass of the tube.

A preliminary wipe with a tissue 
failed to do any good so, knowing that 
the household held an armoury of

buying it as a birthday present for 
"Mum". A quick run through on the 
operation of the unit indicated that he 
was well versed in such things and should 
have no problems.

I was rather surprised, therefore, when 
I received a phone call from "Mum" a 
few days later saying that the cassette 
deck was not behaving properly, and 
would I call and have a look at it.

I took a prerecorded cassette with me 
and slipped it into the machine. It 
worked immediately. I turned a ques­
tioning glance towards the lady. "Wait a 
minute," she said, "watch what happens 
when it comes to the end."

I waited. Fortunately it was a test tape 
and relatively short. When it came to the 

shotguns, rifles, etc that needed 
lubrication and cleaning, I asked if 
there was any aerosol oil or similar 
product around the house.

After a few minutes search I was 
told that they had run out "but would 
this do?" ... "this" being a spray can 
of "Pure and Simple", a product 
designed for culinary rather than elec­

tronic use. In desperation this was 
tried and to my surprise it worked 
well, removing the offending film. 
(This had been caused, I suspect, by 
the use of a smokey kerosene room 
heater and the prevailing damp 
weather.)

At the time of writing, this cure has 
lasted for more than two months.

end it switched itself off, as it was de­
signed to do. Before I could speak the 
lady cried triumphantly, "There you are, 
it doesn't play the other side-it just 
stops."

Very patiently I demonstrated how the 
deck functioned and how the cassette 
needed to be turned over to play the 
other side. She seemed to take it all in, 
but I had the feeling that she was not 
completely satisfied. Finally she blurted 
out, "But shouldn't the cassette turn itself 
over?"

Years of practice have taught me how 
to keep a straight face in such situations, 
but I needed all my self-control to cope 
with this one. 3
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E.D.&E. (SALES) PTY. LTD.
■■ EDUC-8 COMPUTER-COMPLETE KIT ■■ 

ioct.nov-dec 1974, $402.40 (Plus Tax)
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 — IFT s. Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — Condensers — Resistors 
— Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers — Crystals — Ferrite Beads —

— 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-10Hz-1 MHz
3 Solid Sfate 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 E.T.I. 1975 Impedance Meter.
13 1976 Millivoltmeter. E.T.I.
14 Heart Rate Monitor

AUTOMOTIVE UNITS
1 5 Tacho & Dwell Angle for Ser­

vice Stations.
16 Dwell Extender Unit
1 7 Solid State — CDI
18 All Electronic Ignition System
1 9 Windscreen Van-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. CDI Unit

BATTERY CHARGERS
30 6 Volt — 1 Amp
31 12 Volt - 1 Amp
32 Automatic H/Duty
33 1-14 Volt - 4 Amp
34 1 973 Automatic Unit
35 Constant Current Unit.
36 -
37 -

CONVERTERS - INVERTERS
38 12 VDC 300/600V 100W
39 1 2 VDC 240 VAC 20W
40 12 VDC 240 VAC 50W
41 24 VDC 300 VDC 140W
42 24 VDC 800 VDC 1 60W
43 -
44 —

C.R.O UNITS
46 1963 3" Calibrated
46 1966 3" C R 0
47 1968 3" Audio C R O
48 C RO 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 VOM
64 1973 D.gital VOM (1)
65 1973 Digital VOM (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 O/L 

Protected
87 Variable Reg 12V-O5A.
88 Reg0/Load & S/C Protection

60 VDC at 2A (1973) — EA
89 E.T.I. - 1976 Unit
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 VHF F/S Detector.
106 S W R Reflectometer
107 R F Impedance Bridge
108 Signal Injector
109 1972 FET D.pper
1 10 Digital Freq Meter
1 1 1 Simple Logic Probe
112 Frequency Counter & DVM 

Adaptor
1 1 3 Improved Logic Probe
114 Digital Logic Trainer 
1-15 Digital Scaler/Preamp
1 1 6 Digital Pulser Probe
1 1 7 Antenna Noise Bridge
1 18 Solid State Signal Tracer
1 19 1973 Signal Injector
120 Silicon Diode Sweep Gen

TRAIN CONTROL UNITS 
124 Model Control 1967 
1 25 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
1 30 Electronic Steam Whistle 
131 Electronic Chuffer

TV INSTRUMENTS
1 34 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 SCR. Speed Controller
145 Fluorescent Light Dimmer
146 Autodim-Triac 6 Amp
147 Van-Light 1973
148 Stage, etc Autodimmer 2KW 
149 Auto Dimmer 4 & 6KW

RECEIVERS —TRANSMITTERS-- 
CONVERTERS

1 53 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 1 38 Tuner/Receiver
177 Ferranti IC Receiver
1 78 Ferranti IC Rec/Amp
179 7 Transistor Rec
180 -
181 -

TRANSMITTERS
182 52MHz AM
183 52MHz Handset
184 1 44MHz Handset
184A 1 84a — Novice Tx.

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
205A 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
21 9 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 PM 146 AM 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 Expander/Compresser. 1 976

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 liansistor 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 Proximtty 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
2 78 Stereo H Phone Adaptor
2 79 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 '
298 298 - 1976 Musicolor

PHONE 
662-3506 1

E. D. & E. ¿-i»
' 18 LONSDALE STREET, MELBOURNE — 3000 — VIC.

PHONE 
662-3506
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Circuit & Design Ideas Conducted by Ian Pogson

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.

Audio-locked video pattern generator

This circuit may be of interest to
anyone who has experimented with a 
music-controlled light display. This sys­
tem uses randomly generated video pat­
terns instead of the more conventional 
displays. Music fed into a Schmitt trigger 
provides a source of pulses which 
rewrites a line or two of the pattern.

The pattern itself consists of sixteen 
rows of randomly generated four bit 
words which are stored in a memory and 
the pattern repeats continuously to fill 
the screen. Random numbers are 
generated by connecting a four bit coun­
ter (7493) to count line sync pulses. The 
outputs from this form the data lines for 
the memory , and these are sampled at 
random times by the output from the 
Schmitt trigger.

The sync pulses could either be
generated as shown or taken directly

from a TV receiver, as long as it is remem­
bered that pulses must be negative 
going. The video output can be fed either 
directly into a TV receiver, or through an 
RF modulator. If direct connection is 
intended, some form of buffer amplifier 
may be required as the video signal is 
positive going and about 3V peak-to- 
peak. Note that the video mixer and sync 
generators can be deleted if the TV 
receiver sync is used.

Although the prototype only produces 
a black and white pattern it could be 
easily expanded to work in colour. 
Perhaps the simplest method would be 
to use each row of the pattern as a BCD 
number and feed this into a set of 
appropriately weighted resistors so that 
the random numbers select random 
colour levels. To avoid producing a con­
tinuously white display the relative

between the three colourweighting
channels could be varied as shown in the
diagrams.

(By Mr Mark Blakey, 19 Stanlake Rise, 
Lower Templestowe, Victoria. 3107)

Reliable start
TTL crystal oscillator

A crystal-stabilised, TTL clock source 
with no starting problems can be made 
with two TTL inverters as shown. The cir­
cuit has two other advantages. It will 
operate with almost any crystal and its 
stability is dependent on the characteris­
tics of only two components.

In the circuit, 11 and I2 are TTL inverters 
(or NAND gates with the inputs tied
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CiftCUIT & DESIGN IDEAS

= 1/3 OF A 7404 HEX INVERTER, WITH Vcc * 5 VOLTS

together) that provide the necessary gain 
and phase inversion. RFC1 and RFC2 
provide DC feedback at the inverters that 
forces them into a linear' mode. These 
chokes are chosen to provide enough 
loop gain to drive a weak crystal, and

should have a DC resistance of the order 
of 100 ohms or less. R1 and R2 are Q- 
swamping resistors inserted to eliminate 
oscillation of the circuit at the self- 
resonant frequency of the chokes. If 
low-Q chokes are used, these resistors

may be eliminated, but it is wise to allow 
for them in the circuit board layout to 
permit choke substitution.

Usually series-mode crystals have 
three stable modes of oscillation-the 
one stamped on the can, one above that 
frequency and one below that frequency. 
The higher- and lower-frequency modes 
are generally determined by both the 
crystal and distributed circuit para­
meters. Capacitors C1 and C2 are 
included in the circuit to eliminate these 
modes—by lowering the impedance of 
the loop they ensure that the specified 
frequency occurs. They have very little 
effect on the operating frequency, so 
high quality capacitors are not required.

C3 can be a trimmer or a fixed capaci­
tor, depending on the exactness of fre­
quency required. A tuning range of about 
100 parts in 106 can be obtained by vary­
ing C3, but temperature stability and long 
term stability are dependent on its 
characteristics.

This circuit with the values shown will 
operate in the frequency range of 2 to 
5MHz. Below this range, the values of rEC1,. RFC2, C1 and C2 should be 
increased. Above this range C1 and C2 
should be reduced to 22pF or less 
(By Ronald H. Beerbaum, in "Elec­
tronics".)

Electronic alarm

The electronic alarm circuit shown was 
designed for use with a burglar alarm sys­
tem, but could be used for other func­
tions incorporating a 12V supply. There 
are three sections, power amplifier, 
audio oscillator/phase shifter, and 
frequency modulator.

Power amplification is achieved by a 
bridge configuration utilising two 
complementary symmetry amplifiers. As 
the input to these stages is a square wave 
no quiescent bias is required. The 
speakers are placed between points A 
and B, and will have a signal of 24 volts 
peak-to-peak developed across them 
when Q1, Q4 and Q2, Q3 alternately 
saturate and cut off.

The astable multivibrator Q7, Q8, has 
an inherent 180 degree phase shift be­
tween the collectors and provides the 
audio signal that can be changed in pitch 
by altering C2 and C3. Frequency 

modulation is achieved by changing the 
astable time constant using Q6 as the 
controlling element, while R2 and R1 set 
the maximum range. The rate of variation 
is determined by the UJT oscillator com­
ponents R1 and C4 and can best be chan­
ged by altering C4 if required.

A power output of about 9 watts can 
be expected for an 8 ohm load, and 
about 18 watts in 4 ohms. A horn speaker 
was used with the prototype.
(By Mr G. T. Ryan, C/- 95 Railway 
Parade, Norman Park, Qld. 4170.)

FUNDAMENTALS OF 
SOLID STATE

/
$3.00 plus 60c p&p 
Electronics Australia 

Box 163, Beaconsfield, NSW 2014

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.Ó0 a.m. to 4.00 p.m.
Evenings 6.00 p.m. to 8.30 p.m. 
or by Home Study Courses 
(except practical instruction on 
equipment)

SEND FOR PROSPECTUS 
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MARCONI SCHOOL OF WIRELESS 
Box 218, P.O. Leichhardt 2040.
A service of
Amalgamated Wireless (Australasia) Ltd.
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GETTING INTO MICROPROCESSORS

A "baby" system using 
the Signetics 2650
Here is surely the simplest and lowest-cost way of getting to know the 
Signetics 2650 microprocessor. A complete microcomputer system on 
a single small PC board, you can build it for around $ 70, not counting 
a power supply or terminal. Despite its low cost, it offers the same 
debug and monitor program in ROM provided by more expensive sys­
tems, together with 256 words of RAM.

by JAMIESON ROWE
As we have noted in earlier articles, the 

Signetics 2650 microprocessor is a par­
ticularly powerful device. Its architecture 
and instruction set are very minicom­
puter-like, making it well suited for 
general-purpose computing as Well as 
low-cost dedicated applications.

In their literature, Signetics note that 
the device may be used to implement a 
very low cost minimal "evaluation kit" 
type system, one which would be very 
suitable for those wishing to gain 
experience with the 2650 with the 
minimum outlay of both time and 
money. However they themselves have 
not made such a minimal evaluation sys­
tem available, only larger systems such 
as the PC1001 and PC1500 systems.

This seemed rather a pity to us, as at 
least one other microprocessor has been 
available in a really minimal system, and 
this has proved very popular. However 
as the 2650 and its 2608 ROM chip have 
been in rather short supply until recently, 
there seemed little hope of being able to 
remedy the situation as far as the 2650 
was concerned.

Happily this situation has now changed 

for the better, just a few weeks ago we 
learned from Philips Industries that the 
2650 and 2608 chips were now readily 
available, and at relatively low cost. (Sig­
netics is a US subsidiary of Philips.) We 
accordingly suggested to them that this 
would be an ideal opportunity to pro­
duce a low-cost "baby" 2650 system, 
based on the minimal system suggested 
by Signetics themselves. They agreed, 
and offered to make available a set of 
devices if we cared to try the idea.

This project is the result!
Basically, it is a complete general- 

purpose microcomputer, just like the lar­
ger evaluation kits. In fact it has the same 
debug and monitor program as the larger 
kits—"PIPBUG"—resident in the 2Q08 
ROM (Ik x 8-bit words). It communi­
cates directly with a standard 20mA 
asynchronous data terminal, such as an 
ASR-33 Teletype or the video data ter­
minal described in our January and 
February issues, and requires a single 5V 
DC power supply.

The main difference between this sys­
tem and the larger systems is that there 
is only 256 bytes of RAM memory for 

user program storage, and there is no on­
board decoding or buffering for further 
memory or peripheral expansion.

In short, it is a "bare minimum" 2650 
system, designed to be the cheapest and 
easiest way of getting a 2650 up and run­
ning. At the same time, it offers the full 
program development facilities of 
PIPBUG, including the ability to examine 
and alter memory from the terminal 
keyboard; the ability to dump programs 
to paper tape or cassette, and then load 
memory from tape; the ability to 
examine and set the processor registers; 
the ability to set and remove up to two 
breakpoints, for debugging; and the 
ability to run the user's program on com­
mand.

These are quite powerful program 
development facilities, not usually found 
on low cost systems. As a result, our 
"baby" 2650 microcomputer should be 
particularly suitable for educational and 
training purposes, whether by schools 
and colleges or by individual enthusi­
asts.

As you can see from the diagrams and 
photograph, it consists of only a handful 
of parts on a small PC board. There are 
only six ICs, one transistor and a few 
resistors and capacitors, and the PCB is 
single-sided to keep the cost down.

Heart of the circuit is the 2650 chip 
itself, a powerful 8-bit microprocessor 
with an instruction set of 75 instructions, 
and eight different addressing modes. 
Fabricated using low-threshold ion 
implantation, it is an N-channel silicon

At left is our new "baby" 2650 
microcomputer, complete on 
its small PC board. It offers the 
same PIPBUC program in 
ROM as provided on the lar­
ger systems. The full circuit 
diagram is shown on the fac­
ing page, together with an 
optional power supply.
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GETTING INTO MICROPROCESSORS

gate device which operates from a single 
5V supply and offers TTL compatibility 
on all inputs and outputs.

A 74123 dual monostable device is 
used to generate the single-phase 1MHz 
clock signals for the 2650. The clock 
oscillator is of the R-C type, but is easily 
adjusted to the correct operating 
frequency without the need for elaborate 
instruments. More about this later on ...

As mentioned already, the PIPBUG 
debug-monitor program is resident in a 
2608 ROM. This includes routines for ser­
vicing the data terminal input and output, 
so that the system “knows" how to com­
municate with a terminal as soon as it is 
initialised. The code suffix for the 2608 
with PIPBUG resident is CN0035.

Two 2112 devices are used to provide 
the RAM memory of the system. These 
are low-cost static MOS RAMs, each 
organised as 256 words or 4 bits, so that 
the two together provide a RAM of 256 
8-bit words. Some 63 words are used by 
PIPBUG as its scratchpad area, leaving 
193 available for user programs.

The remaining IC in the circuit is a 
74LS38 low-power Schottky quad NAND 
buffer, two gates of which are used for 
simple address decoding to allow the 
2650 to differentiate between the ROM 
and RAM sections of memory.

The ROM is allocated to the address 
range 000—3FF hexadecimal, or the first 
1k of memory space. The RAM memory 
is allocated to the next 256 bytes of 
memory space, with hexadecimal 
addresses 400-4FF. Basically this means 
that when binary address bit AD10 is 0, 
the ROM is selected, while when it is 1 
the RAM memory is selected.

Gate G3 is used to enable the two 2112 
RAM devices when AD10 is at the 1 level. 
The second input of G3 is fed with the 
OPREQ signal from the 2650, which is a 
strobing signal used to indicate when bus 
information is valid.

When AD10 is at the 0 level, the RAMs 
are therefore disabled. At the same time 
the ROM is enabled, because the AD10 
signal from the 2650 is also fed to the 
active-low chip-select input CS1 of the 
2608 ROM device. Correct strobing of 
the ROM is achieved by using gate G4 
as an inverter to feed an OPREQ-bar sig­
nal to the CSO input of the ROM.

Note that this simple address decoding 
scheme is not completely unambiguous, 
because the ROM is enabled whenever 
AD10 is 0 and the RAMs whenever it is 
1. Thus the ROM strictly occupies not 
only the nominal range of 0OO-3FF, but 
also higher ranges such as 800-BFF. 
Similarly the RAMs occupy not only their 
nominal range 400-4FF, but also higher 
ranges such as 500-5FF, 600-6FF, 700-7FF, 
C00-CFF, D00-DFF, EOO-EFF, and 
FOO-FFF.

This ambiguity need not cause any
complications, however, providing you

Using this overlay diagram you should have no problems in fitting the components 
to the PC board. Sockets are used for the 2650 and 2608 devices.

LIST OF PARTS
7 PC board, 175 x 135mm, code 

77up2
8 PCB terminal pins (optional)
7 2650 microprocessor IC
7 2608 ROM (with PIPBUG: code 

CN0035)
2 2112B RAMs
7 74123 dual monostable
7 74LS38 low-power Schottky buffer
7 BC548 or similar NPN silicon
7 1N914, 1N1418 or similar diodes
7 40-pin IC socket, PC type
7 24-pin IC socket, PC type 

remember it and take it into account 
when writing your programs. All it means 
is that if you forget and your program 
tries to address these non-existent higher 
memory locations, it will in reality still be 
talking to the same ROM and RAMs!

Many small systems use this type of 
simple address decoding, to simplify the 
circuitry and reduce costs.

The third gate, G2, is used to control 
the read-write function selection of the 
RAM devices. The inputs of the gate are 
fed from the R-bar/W and WRP outputs 
of the 2650, while its output goes to the 
R/W-bar control inputs of the 2112 RAM 
devices. The R-bar/W output of the 2650 
provides its read-write control signal, 
while the WRP output provides a write 
strobe pulse designed to delay writing 
until memory devices have stablised.

The remaining section of the circuit is 
that used to provide the serial com­

RESISTORS
Quarter watt, 5%: 150ohms, 4 x 1k, 3 

x 1.5k, 2 x 2.2k, 7 x 3.3k, 2 x 10k, 
7 x 22k.

7 47k PC type tab pot, vertical 
mount

CAPACITORS
1 47pF NPO ceramic
7 330pF NPO ceramic
5 ,047uF LV polyester
7 0.22uF LV polyester
7 1.5uF 35VW electro or tantalum 
Wire for links, solder, etc.

munication ports, which are associated 
with the flag (F) output and sense (S) 
input of the 2650. The output port uses 
the remaining gate G1 as a buffer, to con­
trol a 20mA output current in response 
to the'F output of the microprocessor. 
The 150-ohm resistor in series with the 
gate output sets the output current level, 
which is sufficient to drive the normal 
current-loop input of an ASCII teleprinter 
or video data terminal.

The input port circuitry uses a BC548 
or similar general-purpose NPN transis­
tor T1 to provide level translation be­
tween a standard 20mA current loop 
input and the S input of the microproces­
sor. The input circuit provides its own 
20mA source, and so is suitable for direct 
connection to the keyboard contacts of 
a teleprinter, or the corresponding out­
put terminals of a video data terminal 
’such as that described last month. ,
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The 1.5uF capacitor in the base circuit 
of T1 is to provide contact bounce 
suppression in the case of teleprinter 
keyboards, and also to provide filtering 
of any noise induced in the input line. 
The two diodes are to protect the transis­
tor from high amplitude noise impulses.

As you can see, the complete baby sys­
tem is built up on a small PC board 
measuring 175 x 135mm. The pattern is 
coded 77up2, and PC boards etched to 
the pattern should be available from 
board manufacturers by the time you 
read this article.

Assembly of the system on the PCB 
should be fairly straightforward using the 
overlay diagram as a guide. Note that 
there are a number of wire links, neces­
sary because the board has been kept 
single-sided.

In view of the fact that the 2650 
microprocessor chip and the 2608 ROM 
are both fairly expensive, and are both 
MOS devices, I suggest that you use 
sockets for them. A 40-pin socket is 
required for the 2650, and a 24-pin socket 
for the 2608, both being of the 0.6in row-

Below is the PCB pattern, actual size for 
those wishing to etch their own.

spacing DIL type. Use high quality 
sockets if you can, to avoid contact trou­
bles.

The remaining ICs are probably best 
soldered directly into the PC board.

1 suggest that you wire in all of the links 
first, then add the IC sockets and the 
resistors and capacitors. Watch the 
polarity of the 1.5uF tantalum electrolytic, 
as this could cause malfunction if it is 
connected the wrong way around.

Now wire in the transistor, the two 
diodes and the two TTL ICs (74123 and 
74LS38), taking care that these are also 
orientated correctly. Then finally add the 
two RAMs, after having connected the 
barrel and bit of your soldering iron to 
the PCB supply lines to ensure that the 
MOS ICs won't be damaged by static 
charge. It is a good idea to solder the 
supply pins of each IC first (pins 7 and 
14), so that the internal protection diodes 
become operational as soon as possible.

There are only eight external connec­
tions to the PC board. Two are for the 
power supply, which may be almost any 
reasonably well regulated and filtered 5V 
DC supply. The total current draih is 
around 250mA. If you don't have a suit­

able supply handy, the circuit shown in 
the small diagram would be quite suita­
ble.

The four connection points adjacent to 
one another are for the serial input and 
output. These connect to the teleprinter 
or video data terminal, with polarities as 
shown. Whichever type of terminal is 
used, it should be connected for 20mA, 
full duplex operation.

The remaining two connections to the 
PCB go to the reset switch, which is a 
simple normally-closed pushbutton. 
When pressed, this button forces the 
microprocessor to reset its internal regis­
ters. Then when the button is released 
the microprocessor begins running from 
a known and predetermined state, fetch­
ing its first instruction from memory loca­
tion 000—the start of the PIPBUG 
program residing in ROM.

The reset button therefore serves to 
initialise the system, and is used for this 
purpose both when power is first 
applied, and at other occasions 
whenever one wishes to return to 
PIPBUG from an applications program 
(apart from breakpoint returns, which 
take place automatically).
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When you have completed wiring the 
PC board and connected it up to the ter­
minal, reset switch and power supply, 
carefully remove the 2650 and 2608 chips 
from their conductive foam and plug 
them into their respective sockets (with 
the power turned off).

There is only one adjustment to be 
made, that in which the 74123 clock 
oscillator is set up to operate at the cor­
rect frequency of 1MHz. This is done 
with power applied.

If you have access to a frequency cou­
nter, it can be done by simply connecting 
the counter between pin 5 of the 74123 
and the grounded negative supply rail, 
and adjusting the small tab pot until the 
counter reads 1MHz. This is the prefer­
red way of setting the clock frequency.

However if you don't have access to 
a counter, the frequency can still be set 
up fairly accurately using the teleprinter 
or data terminal itself. This can be done 
because only when the clock frequency 
is the correct 1MHz will the software- 
timed serial output signals produced by 
the 2650 be at the correct 110-baud data 
rate required by the terminal.

To adjust the clock frequency using 
this method, apply power to both the 
system and the terminal. Then press the 
reset button, and release. The printer of 
the Teletype or the screen of the video 
terminal should print a couple of 
characters and then become static.

If by some lucky chance you have the 
correct clock frequency already, the 
printer or display screen should have 
displayed a carriage return (CR), a line 
feed (LF), and an asterisk. This is the 
programmed output of the PIPBUC 
program upon initialisation (the asterisk 
is its prompt signal, signifying readyness 
for an input command).

Most likely, you won't get this 
sequence of CR-LF-asterisk straight 
away. But the idea is to adjust the tab pot 
slowly and carefully from its maximum 
resistance extreme, pressing the reset 
switch after each change until you find 
the setting where the terminal shows that 
the characters are being fed to it at the 
correct rate.

There should be a small zone of the 
pot's travel in which the characters are 
printed correctly following the release of 
the reset button. For most reliable opera­
tion, try to set the pot in the middle of 
this zone.

With this adjustment made, your baby 
2650 system is fully operational and ready 
to begin work (or play!). With the set of 
ICs, you should have received a Signetics 
Applications Memo (coded SS50) which 
explains how to use PIPBUC to feed 
applications programs into the system, 
run them, debug them, dump them on 
paper tape (or cassette), and re-load 
them. It also gives a listing of PIPBUC 
itself, which among other things lets you 
make use of some of its utility subrou-

SIMPLE ANSWER-BACK PROGRAM FOR "BABY" 2650 MICROCOMPUTER. 
WRITTEN BY J.ROWE/ "ELECTRONICS AUSTRALIA" MAGAZINE

ADD. CODE MNEMONICS

440 76 C0 PPSU 40
442 3F 02 86 BSTA»UN CHIN
445 Cl STRZ»R1
4 46 3F 02 B4 ESTA»UN COUT
4 49 01 LODZ» RI
44A A4 0D SUBI»R0 "CR"
44C 58 74 BRNR» R0 - 12
44E 04 0A - LODI»R0 "LF"
450 3F 02 34 BSTA» UN COUT
453 05 00 LÒDI» RI
455 0D 24 66 LODA»R1 466+
458 C3 ■ STRZ» R3
459 3F 02 B4 BSTA»UN COUT
45C A7 0D SUBI»R3 "CR"
45E 5B 75 BRNR»R3 - 11
460- 04 0A LODI»R0 "LF"
462 3F 02 B4 BSTA»UN COUT
465 13 5A BCTR»UN -38

467 47 4F 20
46A 41 57 41
46D 59 2C 49
470 27 4D 20
473 42 55 53
476 59 21 0D

This simple novelty program should help you get your system going. Only the code 
is actually fed into RAM, starting at location 440 hex.

tines such as the serial input and output 
routines "CHIN" and "COUT".

To help you get your system up and 
running, a listing is shown for a modified 
version of the novelty answer-back 
program which the author originally 
wrote for the larger PC1001 system. Note 
that all you actually enter into the system 
are the two-digit hexadecimal machine 
code words; the mnemonics and com­
ments are purely to help follow how the 
program works.

To feed the program into the system, 
you use the PIPBUG "A" command, 
typing first "A 440" and then a carriage 
return. PIPBUG will then type out on the 
next line "440 XX", where XX is the cur­
rent content of location 440 (probably 
random). It then pauses. You then type 
"76", followed by a line feed, whereupon 
PIPBUG does a CR-LF, and then prints

For those with a bigger 
system in mind:
If your ultimate aim is to build up a large 
2650 system, it may be better for you to 
start with the single-board system shown 
at right, than with our "baby". Available 
both as an assembled system (code 
PC1500) and as a do-it-yourself kit 
(KT9500), it provides all of the features 
of the baby system together with full 
memory decoding, fully buffered data 
and address lines, and two bidirectional 
8-bit input/output ports. Further details 
are available from Philips distributors.

COMMENTS

/SET TTY TO MARK
/FETCH CHAR VIA PIPSUG RTN
/ SAVE
/ECHO
/RESTORE IN R0
/TEST FOR CR
/KEEP GOING IF NOT
/IF YES.» PROVIDE LF

/SET P. 1 = 0
/FETCH ANSWER CHAR
/ SAVE
/PRINT
/TEST FOR CR
/IF N0T»KEEP GOING
/IF YES» SUPPL.Y LF

/BACK TO START AGAIN

/ANSWER TEXT

/ANSWER MUST END WITH A CR.

out the next memory address and its cur­
rent content. You the n type "CO" and LF, 
and so on until all of the program has 
been fed in. „

Then to run the program, type "G 440" 
followed by a CR. PIPBUG will then 
transfer you to the program in RAM.

Try typing in a comiment, ending it with 
a carriage return. The program should 
answer with a terse "GO AWAY, I'M 
BUSY!"

When you get tired of this reply, it can 
be changed by feedling in a new string 
of ASCII characters starting at address 
467 hex. Note, however that the message 
must end with a CRR (hex 0D).

Of course this is j ust a demonstration 
program, to get you ¡going. The next step 
is to write your own, using as a guide the 
Signetics 2650 programming book sup­
plied with the kit. Happy computing!
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Kit includes calculator 4- battery charger 4- Ni Cd batteries 4- 
stand. . . for $11.95

Build your own 
electronic calculator

We rate this as one of the best value-for-money projects that we have 
seen in a long time. It is the Model IC-2009 Portable Electronic Calcula­
tor from the Hea’th Company. For just $11.95 you get a set of 6 NiCd 
batteries, a battery charger; a desk set with its own built-in charger, 
note pad and Schaeffer pen; and a nifty little four function calculator 
that's a lot of fun to build!

If we sound enthusiastic about this 
project from the Heath Company, it's 
because we are just that. The battery 
charger and NiCd batteries are well 
worth the purchase price on their own. 
You can consider thie carefully designed, 
four function calculator kit with its 
matching stand as a bonus; and a very 
attractive bonus at t hat.

Of course most p.eople will buy the kit 
for the calculator, aind the fun of putting 
it together. About 8 hours of time are 
involved in the actual assembly process, 
most of which involves soldering com­
ponents to a small PC board—the main 
logic board. Both the keyboard and the

The assembled batt ery charger unit.

LED display plug directly into the main 
logic board, leaving only four wire con­
nections to be mgde; two to the battery 
and two to the charger plug.

In keeping with the overall standard of 
presentation, the logic board is double 
sided with plated through holes, and is 
made of fibreglass. The keyboard fea­
tures relatively large keys with a distinct 
tactile feel, and the display is sloped for 
easy, wide-angle viewing. A high-impact- 
strength plastic case gives the completed 
unit an attractive appearance.

Let's take a look at some of the operat­
ing features.

The Model IC-2009 is an 8-digit, four 
function calculator that performs the 
usual mathematical functions of addition, 
subtraction, multiplication and division. 
For many people, these four basic func­
tions are all that's required. Built into the 
calculator are a number of useful operat­
ing refinements not normally found on 
"cheap" four function units, including 
separate 'clear all' and 'clear entry' keys 
and a constant key.

Operationally, the calculator features a 
"perfect" overflow system. This means 
that two numbers, each of which over­
flows the input register, may be mul­
tiplied to produce an answer of the eight 
most significant digits, with the decimal 
point displaced eight places to the left of 
its true position. Overflow of both entry 
and output is indicated by separate sym­
bols.

Of special interest is the "battery 
saver" circuit which automatically blanks 
the display 15 seconds after the last 
keyboard entry. The last number dis­
played remains in memory, however, 
and can be recalled simply by pressing 
the display recall (D) key. Display recall 
will also occur upon entry of another 
number or function.

Other features of the calculator 
include a floating decimal point, negative 
number indication, and low battery indi­
cation. As well, any fractional number is 
always preceded by 0 (zero) or a whole 
number. This latter characteristic limits 
the input and readout capacity of the cal­
culator to seven digits to the right of the 
decimal point. The calculator can, how­
ever, handle up to 14 places in multiply­
ing and dividing fractional numbers.

The low battery condition is indicated 
by a special "L" display, indicating that 
it is time to recharge the batteries. 
Approximately fifteen minutes of valid 
calculations are possible after the "L" 
display has appeared though. Battery 
charging is accomplished by plugging the 
calculator into the charger, while con­
tinuous operation is possible by keeping 
the calculator connected to the desk-top 
charger.

Refer now to the circuit diagram, 
reproduced here courtesy of the local 
Heath agents, Warburton Franki Pty Ltd. 
These circuit details, by the way, are 
derived from the assembly manual and 
do not affect the constructor in the 
ordinary sense.

The circuit employs a five-chip logic 
set (one MOS calculator chip and four 
TTL display drivers) from Texas 
Instruments, an 8-digit LED display from 
Bowmar, and thirteen transistors. The 
keyboard is also made by Texas 
Instruments.
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by GREG SWAIN

The 28-pin MOS calculator IC (IC1) is 
the heart of the circuit. It contains all the 
"houskeeping" circuitry necessary to 
perform addition, subtraction, mul­
tiplication and division, and can perform 
these functions either individually or in 
chain or constant mode. IC1 is also inter­
nally programmed to provide protection 
against key bounce and transient noise 
signals.

Each time a key is pressed, for exam­
ple, the IC samples the key switch entry. 
The same entry is then sampled 2.5ms 
later to determine its validity. If the entry 
is valid, the IC either memorises and 
transfers that particular entry to the 
display drivers, or performs the desired 
operation.
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Clock signals for IC1 are provided by 
Q1, Q2 and Q3. Q2 and Q3 form a mul­
tivibrator circuit which drives transistor 
QI. Thus when QI is on, the clock input 
of IC1 is connected to a positive voltage; 
when Q1 is off, the clock input is con­
nected through resistor R1 to a negative 
voltage.

Various points in the circuit require a 
negative supply voltage, and this is 
developed by a converter made up of 
transistors Q4, Q5 and Q6. A signal from 
Q3 (1/2 the multivibrator) is used to turn 
transistor Q4 off and on. With Q4 turned 
on, Q5 is turned on and Q6 is turned off 
by a signal coupled through C4. Under 
these conditions a current path is 
developed through Q5, C5 and D6, 

which causes capacitor C5 to charge.
When Q3 turns Q4 and Q5 off, Q6 is 

turned on. The positive end of C5 is then 
connected to ground through Q6 and 
forces the other end of C5 to go negative. 
This reverse biases D6 and forward 
biases D5, and applies a negative voltage 
to C6 which acts as a filter. Capacitor C3 
is an RF bypass.

Transistors Q7, Q8 Q9, Q10 and Q11 
form the battery saver circuit, whereby 
the display is turned off some 15 seconds 
after the last keyboard entry has been 
made.

Whenever an entry is made on the 
keyboard, a voltage is applied through 
either D2, D3, or D4 and R24 to the base 
of Q7. Under this condition, Q8 and Q9 
are turned off. Current can flow through 
R34 and R35 and the emitter-base junc­
tion of Q11. This turns on Q11, which 
then connects the segment driver resis­
tors, R15-R23, to the positive supply, and 
allows the various segments of the LED 
display to light.

With no entries to the keyboard, Q7 
is turned off and C7 begin^to charge 
through R26. When the voltage at the 
base of Q8 becomes high enough, Q8 
and Q9 turn on. The positive voltage 
from Q9 that is applied to the junction 
of R33, R34 and R35 turns Q11 off, thus 
removing the positive voltage from the 
segment driver resistors R15-R23 and 
turning off all lighted segments of the 
display.

The positive voltage from Q9 through 
R33 turns Q10 on each time D5 of IC1 
is pulsed by the internal scan circuits. A 
positive voltage is now applied to the G 
segments of the display, while at the 
same time common cathode P5 is 
grounded by IC3. This causes the G seg­
ment of digit 5 (the centre digit) to light, 
indicating that the battery saver circui^ is 
in operation.

The display is recalled simply by press-

Above: the almost-completed kit, just
before final assembly into its case. View
at right shows the assembled main logic
board, together with the plug-in
keyboard and LED display.
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Just check the Specs 
of these few!

?nL™3 v8“? featUres 3/2 diglt disP'aY covering Vdc to
1000V, Vac to 350V, DCA to 200mA and ohms to 20M. Automatic 
polarity, overflow display. AC mains powered. Ideal lab instrument.

AG202A CR Oscillator covers 20Hz to 200kHz both sine and sauare 
wave outputs. Output voltage 10V rms sine 10V p-p square. One of 
the very popular E Series instruments which includes the scope 
wK^ C°Vering WOkHz t0 30MHz a VOM

Ask for a Trio Catalogue 
at leading electronics I 
stores or send stamped < 
self-addressed envelope L 
to Parameters Pty.Ltd. M 
68 Alexander St., fl 
Crows Nest.
N.S.W. 2065.

in^^h^ haS a 6 digit displaV with ™mory and lead­
ing zero blanking. Frequency range 100Hz tO 250 MHz with hivh 
sensitivity of 50mV rms. Stability better than 1ppm/month g

B0 mm greateSt 1°MHz dual trace sc°Pe value!
mm CRT, WmV/div sensitivity, automatic sweep, X-Y operation 

free vatSi?lf'erK 3Sn,3 ri5e time sweeptimes from 1MS to 0.5 s/div plus’ 
CSISfiOA?™ ' ( f y0U need more bandwidth ask about the 15MHz

Trio reckon good 
instruments needn’t

AG203A CR Oscillator goes from 10Hz to 1MHz with a frequency 
........... »™ =

to tne AG2U2A, the SG402 RF generator and VT108 VOM.

PR654 Lab Power Supply Offers constant voltage or current modes 
0-3A "EfnET',?8 ahd P’°Sramm'n8- Output variable 0-35V and 
construction Orh« 5 P P' Dual meters and very solid 
onstruction. Other Trio supplies available 0-18V and 0-1.SA.
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any other key could result in a different 
display, depending on the key entry.

The low voltage indicator circuitry is 
comprised of zener diode D7, transistors 
Q12 and Q13, diodes D8, D9 and D10. 
Each time D11 of IC1 is pulsed, zener 

diode D7 is driven into its zener region. 
This means that, with one end of D7 
being connected to the negative voltage 
supply, the base voltage of QI2 must 
change by the same amount that the 
negative voltage changes.

ELECTRONICS Australia. March. 1 977 77

ing the D key, or any number or opera­
tion key. This causes Q7 to turn on once
again, discharging C7 to ground, and
returning the calculator to its "normal
mode" of operation. The D key will make
the last display reappear, while pressing



N- 501

Your
next electronic circuit

tester should be a
Sanwa

460-ED
• 2jUA suspension movement 

— 0.05mA/1mV resolution
• Double protection — fuse 

& Si diode
• Constant 1MQ input 

impedance (ACV) — 
RF-diode rectified current 
direct to movement

• Revised scale marking — 
intermediate readings 
readily determined

• Multifarious application — 
as circuit analyser

ACA 
n

dB

to 50kHz (±1dB) 
0-1.2-12A
x1 x10 x100 x1 k 
x10k x100k (max.
200M)
Batt. 1.5Vx1 &
9Vx1
-20 to +63

• 10/1A movement — 
100ki2/V, varistor 
protected

• Polarity reversal switch — 
negative-measurements

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

• Detachable indicator block 
— easy maintenance

• Accurate DC reading — no 
HF current interference

±DCV

±DCA

±DCV

±DCA

ACV

0-60mV 0-0.3-1.2.3- 
12-30V (500kQ/V) 
0-120-300-1,2 k 
(50ki2/V) ±2% 
0-30k (w/HV probe) 
0-2/1S 0-0.03-0.3-1.2 
-3-12-30mA 
0-0.12-0.3-1.2-12 
(300mV) ±2% 
0-3-12-30-120-300- 
1.2k (1MQ)
±2.5% Freq. 20Hz

252x191x107mm 1.95kg

ACV

«eo eo

ACA

dB

0-0.3-3-12-30-120- 
300 (100kQ)
1.2k ( 16.6kQ/V) 
±2% 30k 
(w/HV probe) 
0-12//A 0-0.3-3-30- 
300mA 0-1.2-12A 
(300mV) ±2% 
0-3-12-30-120-300- 
1.2k (5ki2/V)
±3% Freq. 20Hz to 
IMHzat 3V 
0-1.2-12 (300mV) 
±3% 
x1 x10 x100 x10k 
(max. 50M) 
Batt. 1.5Vx1 & 
9Vx1
-20 to +63

184x134x88mm 1.3kg

U-60D
• Measurement ranges 

available.
DCV

ACV

DCmA

a

LI
LV

0.1 0.5 2.5 10 50 
250 1000 
(20kQ/V) (25kV 
w/HV probe extra) 
2.5 10 50 250 
1000 (8kQ/V) 
0.05 2.5 50 500 
(500mV drop; 
100mV for 
0.05mA)
Range - X1 X10 
X100X1k 
Midscale — 50fi 
500i25ki250ki2 
Maximum — 5kf2 
50 kQ 500k Q 5 Mil 
Batteries 1.5V dry 

cell 
(UM-3 or 
equivalent) 
X2

0.06mA 0.6mA 
3V 3V

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

DCA

hi

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 Q

•Size & weight.
133X92X42 mm & 300 gr

i

ACV

0-10-50-250-500-1 k 
(2kS2/V) ±3%
0-0.5-10-250m 
(670mV) ±3%
0-10-50-250-5P0-1 k

7SUf
75 years of service 

to Australian industry.

dB
MÍ2
PF

(2kf2/V) ±4% 
0-5k 500k
Batt. 1.5Vx1 
-20 to +36 
0.1-50 I 
0.0002-0.6 I

120x88x40mm 325gr

using 
external 
power

ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 
MELBOURNE 699-4999 • PERTH 65-7000 • SYDNEY 648-1711 

• WELLINGTON N.Z. 698-272
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Above: a view of the assembled logic board, with 
the LED display mounted. Right: the calculator in its 
stand.

As the negative voltage approaches 
zero, the cathode of D7 is forced posi­
tive. At some point, the base of Q12 
becomes forward biased, turning on QI2 
and in turn Q13. With Q13 turned on, a 
positive voltage is applied through D8, 
D9 and D10 to the E, F and D segments 
of the LED display. At the same time, P11 
of the display is grounded by IC3 to give 
an "L" readout in the left-most digit of 
the display.

Battery charging is accomplished by 
means of a step-down transformer and 
a single diode DI. When S1 is closed, the 
battery (El) is connected to power the 
calculator, regardless of whether the 
charger is connected or not.

Diode DI serves two purposes. First, 
it prevents the battery from being 
discharged by the transformer when the 
charger is connected to the calculator 
but not plugged into an AC outlet. 
Secondly, when the charger is connected 
to the mains it acts as a half-wave rectifier 
to apply a charging voltage to the battery. 
Capacitor C8 filters the supply ripple, 
while fuse TF1 is to protect the trans­
former from any short circuits on its 
secondary.

Construction of the calculator is 
straightforward following Heath's cus­
tomary step-by-step assembly manual. 
However, unlike most other Heathkits it 
would be inadvisable for anyone without 
previous soldering experience to tackle 
this project as many of the soldering pads 
are very close together. The MOS cal­
culator IC can also be damaged by static 
electricity, and the usual precautions 
apply when handling this device.

The kit comes in two separate 
packages, one for the calculator and bat­
tery charger and another for the desk set 
(with its own inbuilt charger). It would 

appear that in the past the calculator and 
desk set have been offered as two 
separate projects, and that the two are 
now offered together as a "special". 
What is worth considering is that in 1973 
the calculator kit sold for over $90!

We can report that the kit went 
together with absolutely no problems, 
and worked right from the word 'go'. In 
fact, we have yet to encounter a Heathkit 
that failed to work first try, and that's a 
record that speaks for itself.

There is quite a lot of work involved 
in the actual assembly process. It is 
important to work progressively through 
the assembly manual, ticking off each 
step. Be sure to check the polarity of 
polarised components before soldering; 
de-soldering components from plated 
through holes can be quite difficult.

About the only criticism we have con­
cerns the fact that American-style two 
pin mains plugs are supplied with the 
battery charger line cords. These should 
be discarded and Australian-approved

BASIC ELECTRONICS

Basic Electronics, now in its fifth edition, is almost 
certainly the most widely used manual on elec­
tronic fundamentals in Australia. It is used by 
radio clubs, in secondary schools & colleges, and 
in WIA youth radio clubs. Begins with the elec­
tron, introduces and explains components and 
circuit concepts, and progresses through radio, 
audio techniques, servicing, test instruments, etc. 
If you've always wanted to become involved in 
Electronics, but have been scared off by the mys­
teries involved, let Basic Electronics explain them 
to you.

$3.00 plus 60c p&p

Electronics Australia, Box 163, Beaconsfield, NSW 2014.

3-pin types substituted.
Included with the kit is a separate 

"Operation Manual" which gives 
detailed operating instructions for the 
calculator. The assembly manual con­
tains the usual detailed troubleshooting 
procedure, and Heath's 90-day parts 
warranty and factory back-up service 
apply-

So what more could you want for 
$11.95? But if you want a kit, be early. 
At that low price current stocks won't last 
long, and any future shipments could 
well cost a lot more.

The Heath Company is represented in 
Australia by Warburton Franki Pty Ltd, 
who have branch offices in all state capi­
tals and in Wellington, NZ. Readers 
should either write to The Heath Centre, 
220 Park St, South Melbourne, Vic 3205, 
or ring one of the following numbers: 
Sydney 648 1711, Melbourne 699 4999, 
Brisbane 52 7255, Adelaide 356 7333, 
Perth 65 7000, Hobart 23 1841, Welling­
ton (NZ) 69 8272. ©

FUNDAMENTALS OF 
SOLID STATE

Fundamentals of Solid State provides a wealth of 
information on the structure, principles, opera­
tion and applications of solid state devices. It 
begins with atomic theory. Successive chapters 
cover: diode types; unijunction, field-effect and 
bipolar transistors; thryistor devices; device 
fabrication; and microcircuits. A glossary of terms 
and an index complete the 120 pp book. Adopted 
as a text by many colleges, Fundamentals of Solid 
State is ideal for amateur, hobbyist, engineer or 
student.

$3.00 plus 60c p&p
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NEW FOR '77
MATCHING FM TUNER
FOR TWIN 40 I TWIN 25

Based on the International 740 (ETI March 1976) the 
RX7400 has been redesigned to incorporate a really good 
looking 10 gauge front panel and a new LED tuning 
indicator. The unique LED "electronic dial" and precision 
tuning potentiometer have been retained. The AP2157 
preassembled varicap front end means the RX7400 is easily 
constructed and aligned without special equipment. Optional 
AM module available.
RX7400 kit $125.00 F.
Assembled & tested $155.00 F..
AM 200A AM tuner module $20.00.
Post & packing $1.50.

TWIN 40: REDESIGNED FRONT PANEL
Based on original design by Leo Bimpson at Electronics 

Australia this superb amplifier delivers 40W RM$ per channel 
equipment the TWIN FORTY features a fully imported 
matching knob set and a redesigned front panel. BY 
POPULAR DEMAND two additional switches are provided 
and these can be used for scratch/rumble filters, speaker 
switching, loudness controls (details on request). With our 
step by step preassembly manual construction is a real 
breeze.
TWIN 40 KIT $105.00 F.
Assembled & tested $135.00 F.

$129.00
$155.00 Assembled and Tested

$109.00
$155.00 Assembled and Tested

TWIN 25: A VERY POPULAR KIT
We still have stocks of the POPULAR TWIN 25. Now 

design features improved thermal stability and higher rated 
current bias transistors.
TWIN 25 $89.50 F.
Assembled & tested $119.50 F.

$89.50
<119 50
9^ ■ ■ Assembled and Tested

APPLIED

SCMPIO - LOW COST 1/0 KIT FOR SC/MP SCMPIO kit
The $CMPIO kit now provides $C/MP users with a low a - —

cost input output capability. This is a great kit if you don't 
have ready access to a Teletype. It is an ideal teaching aid, V
learning and development tool for hobbyists, professors^ P*us $2.50 post pack 
students and electronic entrepreneurs at all levels. & insurance

Housed in an attractive anodized aluminium cabinet,
SCMPIO features a user front panel function and LED 
displays. Using these facilities it is an easy matter to execute 9* B 
programs, examine or modify the contents of memory and P|us $3.50 post pack 
the SC/MP registers and to run programs. and insurance

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
Note- Itpmc LHC . . TRADING HOURS: 9-5 WEEKDAYS, 9-12.30 SATURDAY

suitable for posting and will be sent freight forward.
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An introduction to Digital Electronics—14

Binary Arithmetic
Much of the information handled by digital circuits and systems is in 
the form of numerical information or numbers—usually binary numbers. 
Often arithmetic must be performed on the numbers, and to understand 
the operation of arithmetic circuits you must be familiar with the con­
cepts of binary arithmetic.

by JAMIESON ROWE
As we have seen in earlier chapters, 

digital circuits and systems are often used 
to handle numerical information ih the 
form of binary numbers. In circuits which 
form part of systems such as computers 
and calculators, it is often necessary to 
perform arithmetic operations on the 
information while in this form. In other 
words, to perform binary arithmetic.

Before we have a look at some of the 
circuits used to perform binary arithmetic, 
it may be worthwhile looking at the basic 
concepts of the arithmetic itself. While in 
many ways this is similar to the familiar 
decimal arithmetic, there are differences 
which can be confusing if not explained.

Let us first look at addition. This is 
actually rather simpler than decimal addi­
tion, as there are only four basic possibili­
ties when two binary digits are added 
together:

0 + 0=0 
0+1 = 1 
1+0=1 
1 + 1=0 with 1 to carry

These "four rules of binary addition" 
replace the usual decimal addition tables, 
but apart from this the addition of two 
binary numbers is carried out in a very 
similar manner to decimal addition.

Digits of the same binary weighting are 
added together, starting with the least sig­
nificant digits on the right and working up 
to the most significant digits on the left- 
taking any carries into account.

This is best shown by an example. Here 
is the binary addition of 1 1 01, equivalent 
to decimal 1 3, and 1 10 which is equiva­
lent to decimal 6:

1101 +
110 

1001 1

You can see that the addition of the 
least significant bits produces a sum of 1, 
with none to carry. This also occurs with 
the next significant bits. However the third 
pair of bits are both 1 's so they produce 
a sum of 0 with a carry. The carried bit 
and the most significant bit of the upper 
number (the "augend") then add in 
similar fashion to produce a sum of 0, with 
a further 1 carried. This carry then 
becomes the most significant digit of the 
answer, 1 0011.

If you care to check the answer, you will 
find it is equivalent to decimal 19—the 
usual result when 1 3 and 6 are added 
together!
Here is a second example of binary addi­
tion, using two larger numbers:

110111 + (augend) 
1001 (addend)

1000000 (sum)

The augend here is equivalent to 
decimal 55, and the addend to decimal 
9. Notice that in this case a carry bit is 
generated as soon as the two least sig­
nificant bits are added, and that this carry 
in effect generates further carries as each 
further pair of bits is added. Only when 
the addition reaches the end of the 
augend does the carry-over cease, to 
produce a sum of 1000000. This is 
equivalent to 64, the correct answer.

By the way, the augend is merely the 
"first" number which we take, while the 
addend is the number added to it. The 
augend is not necessarily the larger of the 
two, as this third example shows:

1110+ (augend) 
1100001 (addend)

1101111 (sum)

This example also shows that it is quite 
possible to have an addition without any 
carries being generated at all. Here the 
two numbers are equivalent to decimals 
14 and 97, giving a sum equivalent to 
decimal 111.

How about binary subtraction? Well, 
the rules for this are also fairly simple. 
Again there are only four:

0-0 = 0 
1—0=1 
0 — 1 = 1 but with 1 borrowed 
1-1=0

Using these basic rules as a guide, 
binary subtraction may be preformed in 
much the same manner as decimal sub­
traction. Digits of the same binary weigh­
ting are subtracted from each other, 
starting as before with the least significant 
bits and working up to the most 
significant—this time taking borrows into 
account.

Here is a simple example of binary sub­
traction performed in this so-called

"direct" way, where the first number is 
the "diminuend" and the "subtrahend" 
is the number subtracted from it:

101 1 0 — (diminuend) 
101 (subtrahend)

10001 (remainder)

Here when the two least significant bits 
are subtracted, there is a remainder of 1 
but 1 has to be borrowed. This gives a 
borrow bit to be subtracted from the next 
bit of the diminuend, giving a remainder 
of 0 with no borrow. Then both of the third 
bits are 1, so there is again a remainder 
of 0 with no borrow. Finally there are no 
fourth and fifth bits in the subtrahend, so 
these bits of the diminuend are effectively 
transferred into the remainder.

The remainder is in this case equivalent 
to decimal 17, which is the correct answer 
as the diminuend is equivalent to decimal 
22 and the subtrahend to decimal 5.

Although this example is quite straight­
forward, direct binary subtraction tends to 
become rather tricky when adjacent 
zeroes in the diminuend cause cumulative 
borrowing. This is shown in the following 
example:

10001— (diminuend) 
111 (subtrahend)

01010 (remainder)

Here the two least significant bits sub­
tract to give a remainder of 0, with no bor­
rowing. But the next bit of the diminuend 
is 0, so a borrow must be made to allow 
subtraction of the second subtrahend bit. 
The remainder of the second bit-pair sub­
traction is thus 1.

When we come to consider the third bit­
pair, it starts getting tricky. We already 
have a borrow from the second pair sub­
traction, but the third diminuend bit is 
already 0. So we must again borrow, 
effectively giving binary "10" (equivalent 
to decimal 2) in the diminuend bit posi­
tion. From this we must subtract both the 
borrow 1 and the subtrahend 1, leaving 
a remainder of 0.

There is no subtrahend bit in the fourth 
position, but we have a borrow from the 
third pair subtraction. However the 
diminuend bit is again 0, so we must bor­
row yet again. This effectively gives us 
"10" again in the diminuend, from which 
the previous borrow 1 must be subtracted 
to give a remainder of 1. Finally the bor­
row from this fourth subtraction must be 
subtracted from the most significant 
diminuend bit, to give a 0 in the remain­
der. Whew!

Incidentally the decimal equivalents of 
the diminuend and the subtrahend in this
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example are 1 7 and 7 respectively, while 
the remainder is equivalent to the correct 
answer of decimal 10.

But the real problem with the direct 
method of binary subtraction from a prac­
tical point of view is that it cannot cope 
easily with situations where the sub­
trahend may be larger in magnitude than 
the diminuend, giving a negative remain­
der.

To illustrate this, consider the following 
example where the diminuend is 
equivalent to decimal 7, and the sub­
trahend to decimal 9:

0111 — (diminuend) 
1001 (subtrahend) 

(—1)110 (remainder)

The subtraction of the least significant 
bit pair is straightforward enough, with a 
remainder of 0 and no borrowing 
required. The next bit pair are also 
straightforward, this time with a remain­
der of 1 and no borrowing. And the third 
bit pair are the same. But what happens 
with the fourth or most significant bits?

Here we are in trouble, because in order 
to produce a normal positive remainder, 
we would need to borrow. But there is 
nothing left to borrow from!

In effect, then, we are left with a 
remainder of —1 in the most significant 
bit position, as shown. And in this case 
the bit position concerned has a binary 
weighting of 8, so that we have a two-part 
remainder: the positive part, correspon­
ding to decimal 6, and the negative part 
corresponding to —8. To get the correct 
answer, equivalent to decimal —2, we 
would have to add these two parts of the 
remainder together algebraically.

Note that the need to do this extra step 
didn t actually become apparent until we 
got to the last pair of bits in the subtrac­
tion. Until then, it seemed completely nor­
mal and straightforward.

This is what causes problems when it 
comes to performing the direct method of 
binary subtraction with digital arithmetic 
circuits. If a subtractor circuit is to be able 
to cope with situations where the sub­
trahend may be larger in magnitude than 
the diminuend, it must not only be 
provided with the facility to perform 
algebraic addition of partial remainders, 
but also with the logic to detect when this 
is to be done. To do these tasks efficiently 
requires quite complex circuitry.

As it happens, there is a very much 
simpler and more convenient way around 
the problem. Instead of performing direct 
subtraction, the same result is achieved by 
performing an equivalent operation: 
complementary addition.

Complementary addition relies on the 
fact that subtracting a number B from 
another number A is basically the same 
as adding minus-B to it:

A — B = A + (—B)

In other words we can perform subtrac­
tion by straightforward binary addition, 
merely by converting the subtrahend 
number beforehand into its negation or 
complement.

The most common type of complemen­
tary addition uses the so-called "two's 
complement" of the subtrahend num- 
ber.

The two's complement of a binary num­
ber is defined as the difference between 
the number and the base 2 raised to the 

same power as the total number of bits 
being used, i.e,,

C = 2b — N
where N is the number concerned, C is 
its two's complement, and b is the num­
ber of bits being used to represent them.

This may seem a bit mysterious, but an 
example should make it more clear. In 
many digital systems, 8-bit words are 
used to represent numbers, so in such sys­
tems the two's complement of a number 
is defined as the difference between the 
number and two raised to the power of 
8, or the equivalent of 256 decimal 
(100000000). Hence in an 8-bit system, 
the two's complement of a number N is 
given by:

C = 100000000 — N 
where both C and N are in binary notation. 
Note that as the eighth power of two is 
actually a 9-bit number, it is effectively the 
same as zero in the eight-bit system con­
cerned (the ninth bit would be ignored). 
So that this expression can in fact be re­
written as

C + N = 00000000 
or in other words, the two's complement 
of a number is that number which when 
added to the number produces a sum of 
zero.

Even this is not all that convenient from

TABLE 1

Decimal Binary (2's 
Complement)

16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

— 1
—2
-3
—4
-5
-6 
— 7
-8
-9

-10
— 1 1
-12
-13 
— 14
-15 
— 16

00010000 
00001111 
00001110 
00001101 
00001100 
00001011 
00001010 
00001001 
00001000 
00000111 
00000110 
00000101 
00000100 
00000011 
00000010 
00000001 
00000000 
11111111 
11111110 
11111101 
11111100 
11111011 
11111010 
11111001 
11111000 
11110111 
11110110 
11110101 
11110100 
11110011 
11110010 
11110001 
11110000

a practical point of view, as you'll find if 
you try to work out a few specific exam­
ples. However as it happens there is a 
quite easy way of finding the two's com­
plement of a binary number: complement 
each bit individually, and then add 1 to 
the resulting number.

Here are a couple of examples to illus­
trate this. First, the 8-bit two's 
complement of the binary equivalent to 
decimal 5:

Original number: 00000101 
Complement each bit: 11111010

Then add 1: 11111011
And the 8-bit two's complement to the 
equivalent to decimal 73:

Original number: 01001001 
Complement each bit: 10110110

Then add 1: 10110111
As you can see it is fairly easy to find 

the two's complement of a number usinq 
this method.

To help you visualise two's complement 
notation a little more clearly, table 1 
shows the 8-bit binary equivalents to the 
decimal numbers from 1 to 1 6, together 
with those for their two's complements. 
The equivalent to 0 is also shown, for 
reference.

If you care to work it out, you will find 
that the two's complement notation for 
— 1 is basically the same as that for 255 
in normal or unsigned binary notation. 
Similarly that for —2 is the same as 254, 
that for —3 the same as for 253, and so 
on. So that the negative numbers are 
effectively "working down" from 256, as 
they should where 8-bit two's 
complement numbers are concerned.

Fairly obviously, the negative numbers 
can t work down" indefinitely, because 
they would become indistinguishable 
from the positive numbers. In fact to allow 
the two to be distinguished unam­
biguously, an arbitrary convention is 
adopted, to divide the total number of 
available bit combinations into two 
roughly equal groups—one for the posi­
tive numbers, and the other for negative 
numbers.

The convention adopted is that num­
bers having a 0 in the most significant bit 
position are interpreted as being positive, 
while those with a 1 in the most significant 
bit position are interpreted as negative.

So that with 8-bit numbers, the 256 
available bit combinations are divided into 
127 positive numbers, zero, and 128 
negative numbers. The positive numbers 
range from 1 to the equivalent of decimal 
127, or in binary from 00000001 to 
01111111; while the negative numbers 
range from —1 to the equivalent of 
decimal —128, or in binary from 
11111111 to 10000000.

Using two's complement notation, sub­
traction is performed in exactly the same 
manner as addition. The only difference 
is that the subtrahend is converted into its 
two's complement before the addition is 
carried out.

If we wish to subtract the equivalent of 
decimal 7 from the equivalent of decimal 
25, for example, this is done in the follow-
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VOX (Genuine U.S. 
Manufacture)
V132 Series 90 Pre-amplifier 
solid state. 2 channels. 4 high 
gain inputs. Bass and Treble 
controls. Reverb and tremolo. 
E. Tuner — Black vinyl cover. 
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Clearance price $150

CRY BABY WAH WAH 
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control) $75
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ing way. First, the binary equivalent of 7 
is converted into its two's complement:

Original: 00000111
Bits Complemented: 11111000

1 added: 11111001
The two's complement is then simply 

added to the equivalent of 25, with any 
carry-over from the eighth bit addition 
ignored since we are working with 8-bit 
numbers:

Augend (25): 00011001 
Addend (—7): 11111001

Sum (18): 00010010
With two's complement arithmetic, 

there is no problem in coping with sub­
tractions where the subtrahend may be 
larger than the diminuend, giving a nega­
tive result. All that happens is that the ans­
wer has a 1 in its most significant bit 
position, signifying that it is negative.

This is shown by the following example, 
where the equivalent of decimal 7 is 
added to the two's complement equiv­
alent of —43. In effect, this is the same 
as subtracting 43 from 7:

Augend (7): 00000111
Addend (—43): 11010101

Sum (—36): 11011100
From a practical point of view, the 

advantage of using two's complement 
notation is that both addition and subtrac­
tion may be performed by a relatively 
straightforward binary adder circuit. Most 
binary arithmetic circuits áre thus desig­
ned to handle numbers in two's 
complement notation, and are described 
as performing "two's complement arith­
metic".

So far, we have considered only addi­
tion and subtraction of binary numbers. 
In fact these are the arithmetic operations 
most often performed, as multiplication 
and division are often performed by repe­
titive addition or subtraction methods.

Binary multiplication is at times per­
formed by the "traditional" approach, 
particularly when numbers must be multi­
plied as rapidly as possible. So we should 
perhaps look briefly at the basic concept.

As with addition and subtraction, there 
are again only four basic "laws'" where 
multiplication is concerned:

0X0=0 
0x1=0 
1x0 = 0 
1X1 = 1

Using these as a guide, the actual mul­
tiplication of two binary numbers may be 
performed in a similar manner to decimal 
multiplication. The multiplicand is mul­
tiplied separately by each bit of the mul­
tiplier, giving a series of partial products 
which are then added together to give the 
final product.

This should be clear from the following 
example, which shows the equivalent of 
decimal 22 multiplied by the equivalent 
of decimal 5:

00010110X (multiplicand)
00000101 (multiplier)

00010110
. 00000000 (partial products) 
00010110

01101110 (final product)

Noté that only the first three partial 
products are shown, as the remainder are 
all zero in this example. Note also that only 
the eight least significant bits of the final 
product are shown, as these would the 
only bits used in an 8-bit system.

More importantly, though, note that the 
partial products are obtained much more 
simply than in the case of decimal mul­
tiplication. Where the multiplier bit con­
cerned is a 0, the partial product is also 
zero; where it is a 1, the partial product 
is simply the multiplicand displaced to the 
left by the appropriate number of bit posi­
tions.

This illustrates an important point about 
binary numbers: shifting a number one 
place to the left is equivalent to multiply­
ing by 2, while shifting one place to the 
right is equivalent to dividing by 2. This 
corresponds exactly to decimal notation, 
where a shift to the left is equivalent to 
multiplying by 10, and a shift to the right 
to dividing by 10.

High-speed binary multiplier circuits 
tend to use this as a way of performing 
multiplication by the traditionpl method 
we have just illustrated. The partial 
products are obtained by repetitive shift­
ing of the multiplicand to the left, and 
each time using the appropriate bit of the 
multiplier number to determine whether 
the partial product is added to the 
accumulating final product.

As mentioned, binary multiplication is 
very often done not by this traditional 
method, but by repetitive addition. This 
simply relies on the fact that multiplication 
of one number by another is equivalent 
to adding the multiplicand to itself a num­
ber of times, equal in number to the multi­
plier.

Hence an alternative approach to mul­
tiplication is to arrange that the mul­
tiplicand number is added to itself in a 
normal binary addition circuit, and each 
time an addition is performed the mul­
tiplier number is decreased by 1« (decre­
mented). The process is arranged to stop 
when the multiplier reaches zero, 

• whereupon the multiplicand must have 
been added to itself the correct number 
of times.

This is the method of multiplication 
used by most minicomputers, micro­
processors and digital calculators, as we 
shall see in a later chapter.

Binary division is generally performed 
in a similar fashion, except that repetitive 
subtraction is used instead of addition. As 
before the subtraction is generally done 
using two's complement addition.

Before we leave the topic of binary 
arithmetic for the time being, there are a 
few points which should perhaps be 
made.

As we have seen, it is very convenient 
to use two's complement notation in per­
forming binary arithmetic. This involves 
using one bit of the word length avail­
able—the most significant bit—to indicate 
the sign of each number.

One result of this is that a given word 
length can only be used to represent half 

as many absolute magnitudes as with 
unsigned binary notation. For example 
with unsigned notation, 8-bit words can 
represent the numbers from 0 to the 
equivalent of decimal 255, whereas with 
two's complement signed notation they 
can only represent absolute magnitudes 
from 0 to 127 in the positive direction, 
and from 0 to 128 in the negative direc­
tion.

Of course there is the added advantage 
of being able to represent negative num­
bers as well as positive, so that the 
information-carrying efficiency is not 
impaired. But despite this, there are 
applications where the halving in thg 
absolute magnitude range is significant.

One way of getting around this is to use 
longer words to represent the numbers. 
Hence if 1 6-bit words are used instead of 
8-bit words, with two's complement nota­
tion the range of numbers which can be 
represented increases significantly: from 
the equivalent of —32,768 decimal, to 
the equivalent of 32,767: With 24-bit 
words the range expands much further 
again, equivalent to the decimal range 
from -8,388, 608 to 8,388,607.

Some large digital systems use 1 6-bit, 
24-bit or even 36-bit words throughout, 
in order to have the necessary magnitude 
range and arithmetic resolution. However 
this tends to be quite costly, as the 
complete system must be capable of 
handling the longer words.

With smaller systems, an alternative 
approach is usually adopted. Here the sys­
tem is designed to handle relatively small 
words—say 8 bits in length—but when 
required the arithmetic circuitry can effec­
tively handle larger numbers by dealing 
with them in "multiple word chunks".

This is known as the technique of multi­
ple precision. Most commonly, either 
double precision or triple precision are 
used, which as the names suggest involve 
using either two or three separate words 
to represent each number.

Hence if an 8-bit system is said to be 
capable of performing double-precision 
arithmetic, this simply means that its 
arithmetic circuits are effectively able to 
perform arithmetic on 16-bit numbers, 
handling them in two separate steps: first 
the 8 least significant bits, and then the 
8 most significant bits.

Similarly an 8-bit system capable of 
performing triple-precision arithmetic has 
arithmetic circuits effectively capable of 
performing arithmetic on 24-bit numbers, 
handling them in.three separate steps.

As you might imagine, the advantage 
of multiple precision techniques is that 
most of the digital system concerned is 
only required to handle relatively small 
words. Even the multiple-precision arith­
metic circuits themselves may be some­
what simpler than circuits designed to 
handle the larger words, if the arithmetic 
is actually performed in separate steps. All 
that may be required is a flipflop or two 
to store carry-over from one group of bits 
to the next, and perhaps a partial product 
storage register in the case of a multi­
plier.
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Esoteric amplifier design eliminates T. I. D.

Auditec K07 80W RMS
per channel stereo amplifier
The Auditec KO7 is a no-holds barred amplifier design in which par­
ticular effort has been made to eliminate transient intermodulation dis­
tortion. It has a total transistor complement of 88 transistors, and a 
power rating of 80 watts per channel into 8 ohm loads with both chan­
nels driven.

REVIEWED BY 
LEO SIMPSON

Designer C. T. Murray of The' School 
of Electrical Engineering at Sydney 
University is an acknowledged authority 
on amplifier design in Australia. The 
design concepts involved here provided 
the basis for a paper presented by him 
in Proc IREE. Auditec Australia Pty Ltd 
have combined the power amplifier with 
a preamplifier also designed by C. T. 
Murray and, in collaboration with him, 
developed a complete high performance 
unit stereo amplifier.

Great emphasis was laid on minimising 
transient intermodulation distortion. This 
type of distortion can occur in any feed­
back amplifier where the open loop 
bandwidth is significantly smaller than 
the closed loop bandwidth. What hap­
pens is that high amplitude, fast rise time 
signals tend to be clipped in the early 
stages of the amplifier before the feed­
back can respond and reduce the gain 
of the system. The effect can be 
equivalent to short bursts of 100% inter­
modulation distortion.

In fact, transient intermodulation dis­
tortion is now recognised by designers 
around the world as a parameter of 
paramount importance. Paradoxically 
however, there is no recognised or 
defined procedure for measuring and 
quantifying the effect. But it is doubtless 

a potential cause of listening fatigue, and 
of harshness in the sound quality of some 
amplifier designs.

The recognised approach to minimis­
ing TID is to ensure that the amplifier has 
as high a performance as possible before 
feedback is applied. At the very least, 

open loop bandwidth should be as wide 
as the signal to be handled. Moreover, 
the degree of feedback should be 
minimised, consistent with providing a 
low steady-state harmonic distortion 
figure.

C. T. Murray's design represents an all- 
out effort to achieve this aim. The 
amplifier is a fully-complementary con­
figuration which is claimed to give 
excellent linearity before negative feed­
back is applied. The configuration is not 
unique, however, being used in a num­
ber of commercial high power ampli­
fiers.

Of special interest is the peak clipping 
indicator and overload protection cir­
cuitry. Transistors T5 and T6 monitor the 
current in the driver stages T6 and T7. if 
these stages clip the signal the stage cur­
rent is interrupted and T5 or T6 momen­
tarily extinguish the LED. T16, T17, T18 
and T19 monitor the output stage current 
and remove the input signal to T10 and 
T11 if an overload condition occurs. A 
red LED is lit to indicate the fault and the
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The power amplifier stages employ nine­
teen transistors in a fully complementary 
configuration claimed to give excellent 
linearity before feedback.

amplifier must be turned off to restore 
normal operation—after the fault condi­
tion has been removed, of course.

The preamplifier configuration 
employs the same principles as the 
power amplifier. A basic complementary 
differential amplifier comprising six tran­
sistors is used for each basic module in 
the preamp. This gives a total of twenty- 
four transistors per channel in the 
preamplifier.

Auditec market separate modules for 
the power amplifier and preamplifiers. 
Or you can buy the whole kit, which was 
submitted to us for review.

The amplifier kit arrived packed in a 
substantial composition board case. The 
heavy C-core transformer is bolted to the 
chassis for safe transit. Amplifier boards, 
preamplifier module and heatsink 
modules are all packed in plastic, as are 
all the smaller pieces of hardware. The 
kit was indeed complete down to the last 
detail.

Assembly of the amplifier is fairly 
straightforward and substantially eased 
by the fact that the amplifier and 
preamplifier modules are fully assem­
bled and with all adjustments optimised 
and sealed.

There is no instruction manual. Instead 
a duplicated sheet is provided with the 
assembly diagram on one side and the 
wiring diagram on the other. Both 
diagrams are well set out and show all 
necessary detail. The assembly diagram 
even nominates the screw and nut type 
in each location and includes dimen­
sional diagrams of all types.

But even a brief instruction sheet 
would have been helpful, and a preferred 
order of assembly and wiring would have 
made the job more straightforward. As 
it was, it took about an hour to do the 
mechanical assembly and about eight 
hours to complete the wiring—so don't 
expect to complete the job in an even­
ing.

We would recommend that all input 
and output wiring be completed before 
installing the amplifier modules.

We made a small modification to the 
wiring in adding PC pins to the 
loudspeaker switching PCB. This made it 
easier to anchor the wires when solder­
ing. We were also tempted to simplify 
the rectifier wiring but we did not, to 
avoid prejudice to the test results. As it 
is, the separate bridge rectifier on each 
power module is paralleled with its 
duplicate, which seems a little pointless.

When wiring is completed, the end
result is reasonably neat and tidy
although, if we had taken the trouble to
do cable lacing it would doubtless be
neater. This would be a matter for the
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Auditec K07 amplifier

Electronics Training 
We're looking for people 17 to 34 to train in the 
highly specialized field of electronics. Training 
covers communications, computer principles, 
radar and many other areas associated with 
avionics. After training, you will earn $9964 p.a. 
and be eligible for many other benefits. If after 
completing your initial service you decide to leave, 
you’ll be set up for a career in this highly 
specialized field.
To join our team, you must be an Australian 
Citizen or meet our nationality requirements, and 
have good passes in Maths and Science or 
Physics. Contact the Air Force Careers Officer for 
more details. Write to Box XYZ in your State 
Capital or ptwne Adelaide 2232891, Brisbane 
31 1031, Townsville 71 3191, Hobart 34 7007, 
Melbourne 61 3731, Perth 224355, Sydney 
2121011, Newcastle 25476 and Canberra476530.

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

Now available
MONITOR ADAPTOR KIT FOR COLOUR RECEIVER.

26 inch RANK ARENA • 1 8 inch + 20 inch GENERAL» 20 
inch HEALING

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

WITH VIDEO CAMERA.
• EASY TO INSTALL.
• ALL INSTRUCTIONS & CIRCUIT DIAGRAMS 

INCLUDED.
WANTED: FRANCHISE DEALERS

$95.00 + P.P.

COLOUR TV TUNER
• Record one channel while watching 
another • No modification required to 
existing television sets • Will record 
while TV set is off • Usable with any 
video recorder BW or Colour with an 
RF output which means this tuner 
allows video recording of TV 
programs and playback through aerial 
input of TV set. $295.00 + P.P.

WANTED: FRANCHISE DEALERS

Announcing our video focus inten­
sifier to improve the playback quality 
of all VCR system video recorders. 
This consists of a small circuit board 
which fits inside the VCR (Philips etc.) 
drastically improves picture quality 
on playback and restores the quality 
of the original program which was 
apparently lost in recording. 
Full fitting instructions included.

$39.00 + P&P.

individual. But we were thankful not to 
have to perform any adjustments or 
trouble-shooting—those stacked PC 
boards would make access a problem.

A good feature of the design is the 
hefty twin C-core transformer. In our 
opinion this is almost mandatory on any 
amplifier that purports to be a high per­
formance unit. It is quiet and does not 
have high flux leakage, so the amplifier 
can be positioned close to turntables or 
cassette decks without hum problems.

Having duly completed the amplifier 
and given it a quick check we then asses­
sed it in the normal fashion.

Presumably an enthusiast who built the 
amplifier would be more interested in its 
performance than in its operating con­
venience, but we feel that it does fall 
short of many commerical amplifiers in 
terms of human engineering. The control 
knobs are too small, and too close 
together. This gives them a heavy feel, 
compared to the controls on most im­
ported quality amplifiers.

We liked the "Softness" control which 
drops the overall gain, while boosting the 
bass and treble slightly. While you may 
not find the term used elsewhere, it does 
make more sense than the usual "Loud­
ness" control.

We felt that the LED indicators pro­
trude too far, possibly rendering them 
prone to damage. And the green "peak 
clipping" indicators are rather anaemic 
looking. Why can't they be red?

We also thought the loudspeaker 
switching unusual. Why switch the 
headphones? It would seem better to 
have the headphones permanently 
available and revamp the switch to allow 
simultaneous operation of two pairs of 
loudspeakers.

On the other hand, there is a choice 
of phono or DIN sockets in parallel for' 
the input connections—a convenience 
not found on competitive amplifiers. 
Loudspeaker connections are via polar­
ised 2-pin DIN sockets.

While the control facilities are 
adequate for all normal applications, we 
feel that the amplifier should have a 
loudspeaker protection facility, which 
could also be used to mute the amplifier 
at turn-on. As it is, it is possible to 
produce quite a loud turn-on thump if 
the volume control is fairly well advan­
ced.

We also found the peak clipping 
indicators rather ineffective. Even when 
the amplifier is driven hard into clipping 
the LEDs only dim slightly. By that time 
the effect is well and truly audible. In our 
opinion the circuit could be redesigned 
to advantage, so that the LEDs flash when 
an overload occurs.

To be sure, these are small points, 
which do not curtail the capabilities of
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the amplifier in its prime task. But, in a 
prestige design, it would be nice to find 
pleasure in the detail as well as the con­
cept! , , . ..

Subjective performance ot this ampli­
fier is likely to be a matter for long and 
earnest discussion and appraisal 
amongst keen enthusiasts, if only 
because of the claims made by the de­
signer and Auditec, and their seeming 
pre-occupation with transient inter­
modulation distortion. We don't plan to 
buy into the argument just here, beyond 
commenting that the amplifier can cer­
tainly stand up to comparison with better 
known and exotic competitive designs. 
But we certainly can quote our objective 
measurements. .

Rated power of the Auditec K07 is 80 
watts per channel into 8 ohm loads and 
100 watts per channel into 4 ohm loads, 
both channels driven. Our measure- 
ments'yielded 66 watts per channel into 
8 ohm loads and 82 watts per channel 
into 4 ohm loads. With one channel 
driven, the figures were 75 watts into 8 
ohms and 95 watts into 4 ohms. For 16 
ohm loads, we measured 41 watts per 
channel.

Total harmonic distortion was below 
the limits of our measuring equipment 
for most of the time, and it would appear 
to be well below 0.1% at all times.

Frequency response with tone controls 
set for best response is within IdB from 
30Hz to 20kHz. RIAA equalisation is 
within 0.5dB from 30Hz to 15kHz.

Signal to noise ratios for the high level 
inputs are 84dB with respect to 70 watts 
with open circuit inputs.

We thought that the input overload
capability on high level inputs was a little
modest at 1.5V RMS. Use of the tone
controls could worsen this. Phono sensi­
tivity was 4mV for full power and over­
load capability was 80 millivolts at 1kHz.

RIAA ONLY

is used for the three remaining stages.

This is adequate. Phono signal-to-noise 
ratio was 73d B with respect to a 10mV 
input at 1kHz and full power.

Tone control range has been delibera­
tely restricted in accordance with the 
philosophy of the designer. Boost and 
cut is +7 and -9dB at 50Hz and +9 
and —10dB at 15kHz. Subjectively, 
therefore, the tone controls seem to have 
only a marginal effect. While it is argu­
able that tone controls will be unneces­
sary when premium quality loudspeakers 
are used, it leaves little room for program 
correction—hence an area for discus­
sion. , , .

Separation between channels is very 
high at about -70dB over the audio 
range with the undriven channel input 
short circuited. This is an important

parameter, and with this figure the 
amplifier should be better io terms of 
separation than any likely source.

Stability is excellent. Large values of 
capacitance shunting the load have vir­
tually no effect on the performance.

In conclusion, we can state that this is 
a fine amplifier. But we are unable to 
either agree or disagreee with Auditec's 
claim that it "will sound superior to 
"most of the highest quality units avail­
able". A lot of controlled A-B testing 
would be necessary to establish that 
claim.

If you wish to find out more for your­
self, contact Auditec Australia Pty Ltd, at 
10 Waitara Avenue, Waitara, NSW 2077. 
Price of the complete kit for the Auditec 
K07 is $390.00.
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Classical 
Recordings

Reviewed by Julian Russell

Puccini: "moments of true originality"
PUCCINI - Messa di Gloria. Kari Lovaas 

(soprano); Werner Hollweg (tenor) 
and Barry McDaniel (baritone) with 
the Chorus of the West German 
Radio, Cologne, and the Frankfurt 
Radio Symphony Orchestra con­
ducted by Eliahu Inbal. Philips De 
Luxe Stereo 9500 009.
It is not surprising to find influences of 

previous composers in the early works 
of those who succeed them. Puccini was 
no exception especially in this Mass, the 
bulk of which he wrote at the age of 20. 
It is surprising to learn from the sleeve 
notes that although in later years he came 
to be—and still is—the most popular con­
temporary composer of operas, he was 
by no means a stranger to church music. 
Indeed he was the descendant of four 
generations of church musicians.

Again it is not surprising that, having 
heard Verdi's Aida for the first time and 
also the same composer's glorious 
Requiem just before he wrote the Mass 
under review, that memories of them 
would long remain in his mind. There are 
other influences, too, in the Mass and a 
few straight out plagiarisms. All his crea­
tive life Puccini was never averse to doing 
a little borrowing of material which 
suited his needs.

Yet despite all these considerations 
this early Mass is eminently tuneful and 
quite astonishingly professional, made 
very clear indeed by the splendid 
engineering and the performance by the 
Israeli conductor Eliahu Inbal. Like Ver­
di's Requiem—and much Italian church 
music during the 19th century-the Mass 
tends to be operatic though none the less 
reverent for that reason.

After a delightfully lyrical Kyrie the 
Gloria opens with a disappointingly 
banal march though later this does open 
out into more liturgical sound. The Gloria 
is the longest movement in the Mass con­
sisting of no fewer than nine sections, 
°1?® w^'ch 's a glorious tenor solo 
which foreshadows later tenor arias. 
Werner Hollweg sings it as if he's enjoy­
ing every note. Despite some occasional 
technical lapses this Gloria proclaims 
indisputable genius in the making.

Barry McDaniel (baritone) doesn't
always seem comfortable in his lower
register and Kari Lovaas is an authorita­
tive rather than an alluring soprano,
sometimes producing a rather wider than
90 ELECTRONICS Australia. March. 1977

permissible vibrato. Puccini handles his 
masses—choral and orchestral—with 
superb assurance, finishing the move­
ment with a highly professional fugue 
followed by an exciting coda. To sum up, 
it is a fine movement despite the influ­
ences I have stressed above which might 
worry some listeners but which caused 
no discomfort to my enjoyment of its 
splendid workmanship and moments of 
true originality.

The Credo is magnificently dramatic in 
an operatic sense. Unfortunately the final 
Agnus Dei is the least interesting move­
ment in the work and makes an anticli- 
matic ending to so much fine music that 
has gone before. And if during it you 
think you are listening to Manon Lescaut, 
you won't be mistaken. Puccini used the 
section later for the madrigal in that 
opera's second act.

Although this early Mass will undoubt­
edly interest most Puccini fans because 
of its novelty it should please many 
others too. The singing of the Cologne 
Chorus and the playing of the Frankfurt 
orchestra are of the very first order, 
which should provide an added attrac­
tion to prospective buyers.

* * ¥
CHOPIN—The Four Scherzos. Berceuse, 

Opus 57. Nocturne in E major, Opus 
62, No. 2. Rafael Orozco (piano). 
Philips De Luxe Stereo 6500 978.
Orozco plays Chopin with admirable 

articulation and a beguiling couch, but 
his readings are never effinate. In all the 
items on this disc he uses just the right 
amount of rubato and carefully calcula­
ted contrasts in sonorities. There is no 
pedal smearing. Orozco wisely adds no 
"novelties" to his interpretations unlike 
Roger Woodward whose latest record­
ing is discussed below.

Orozco is completely orthodox, which 
in no way detracts from the beauty of his 
performance. The sometimes mercurial 
changes of mood in the Scherzos are 
always unfalteringly established without 
interference to the composer's general 
argument. Now and again the fleetness 
of some passages might well threaten 
disaster to a less well equipped per- 
former, but this never happens and no 
note ever treads on the heels of its 
predecessor.

After the often fiery Scherzos-I know 
the Italian plural is Scherzi but writing in 
English I prefer the English translation- 
the E Major Nocturne, Opus 62, No. 2 
is truly nocturnal, the melody enchant- 
ingly shaped, the mood consistently 
elegiacal. Then comes the bewitching 
delicacy of the Berceuse that should rock 
even the most obstinate baby to sleep. 
The right-hand decorations and expan­
sion of the melody are always cream­
smooth. If ever you fell ruffled about 
anything try playing this instead of taking 
a valium.

* * *

DEBUSSY—Quartet for Strings.
BARTOK-Quartet No. 5 for Strings. 
The Sydney String Quartet. Cherry Pie 
Stereo CPF1028.
The first movement of the Debussy is 

a bit heavy-handed. The tone is too full, 
sometimes closely approaching coarse­
ness for this type of music. However, 
technically the playing is as proficient as 
that of most visiting groups of the same 
combination.

The players' complete unanimity is a 
matter for considerable admiration. Try 
the second movement to check this fea­
ture. After the first movement the rest of 
the work is much more Debussy-like- 
perhaps because I turned the gain down 
a bit. The musicians play the work as writ­
ten without any tiresome striving after an 
"original" reading. Thus the smooth 
progress of the second movement, 
delivered with sensitive inflections but 
without any gusty emotionalism, is 
eminently pleasing.

An additional feature of interest is that 
the quartet uses 18th century instruments 
of fine quality loaned to them by the Aus­
tralia Council.

The players change their style convinc­
ingly in the Bartok. They attack the first 
movement with fire and great precision 
and don't fall into the trap of unduly 
prolonging this intensity. The nocturnal 
slow movement is faultless in mood and 
execution.

When one considers that Bartok wrote 
the best body of string quartets since 
Beethoven, not nearly enough of it is at 
present available in contemporary 
catalogs, which makes this new one all 
the more welcome. It can take an 
honourable place among the very best if 
one perhaps excepts the Hungarian 
Quartet's great version for DGG, long 
ago deleted and well worth another re­
issue. The World Record Club did re­
issue it some years ago but I cannot trace 
any later pressings.

In comparison, the recording under 
review misses a little of the rhythmic 
piquancy added by the Hungarians in the 
Bulgarian" scherzo. The fifth movement

is very good but I think that after another 
couple of years examination of the score 
will reveal even more of its riches. On 
the whole it is an excellent example of 
Australian playing and recording at its 
best.



BERLIOZ—Harold in Italy. Prelude to 
Act 3 of The Trojans at Carthage. 
Nobuko Imai (solo viola) with the 
London Symphony Orchestra con­
ducted by Colin Davis. Philips Dolby 
Stereo Cassette 7300 441.
At her first entrance Nobuko Imai 

immediately impresses by her noble tone 
sensitively controlled. Moreover, she has 
a true viola tone which disassociates itself 
from the too often heard viola tone that 
sounds more like a violinist playing on 
the C string. It is immediately obvious 
that here is a true viola virtuoso and 
moreover one in complete sympathy 
with Davis' deep understanding of 
Berlioz music.

Of course, in a collaboration as perfect 
as this the reverse may be true—that it is 
Davis accommodating his conducting to 
the soloist's needs. Davis' reading has 
enormous nervous energy and so has 
Imai's. When listening to this work, 
inspired by Byron's Childe Harold, it is 
essential to remember that it is NOT a 
concerto for viola and orchestra but an 
unusual symphony with a very important 
solo viola part.

The viola, of course, represents 
Byron's hero, though it tends to express 
his personal reaction to his surroundings 
rather than the Byronic idea of using him 
to delineate novel landscapes and 
happenings. However, the important 
thing about this first class performance 
is that both conductor and soloist share 
the same ideas about the interpretation.

The Dolbyised sound is very good with 
a wide dynamic range and very satisfac­
tory clarity. Listen to the woodwind 
chords at the end of the Pilgrims' March 
that concludes a movement taken at a 
beautifully relaxed tempo that never lags. 
This tempo increases, to my mind per­
fectly correctly, as the procession moves 
into the daylight, an effective contrast to 
the atmosphere of the dawn and du$k 
sections. The change is as gradual as the 
changing intensity of the light and ends 
in a twilight mood.

In terms of the fidelity of the engin­
eering, listen also to the final viola arpeg­
gios played sul ponti cello—on the bridge 
of the instrument. My only criticism of 
the performance—which I enjoyed so 
much that I feel churlish to mention it-is 
that Imai's reading tends to be a shade 
too explicit in identifying with Harold 
rather than the surrounding scenery.

Of alL the recordings of this work that 
I have heard Menuhin gets closer to the 
Byronic idea than any other present day 
soloist, at any rate on disc. But to return 
to the cassette under review, the London 
Symphony Orchestra is at the top of its 
form. And as a generous fill there is a 
grand performance of the Prelude to the 
third act of The Trojans at Carthage.

Berlioz' marvellous orchestration
reminds me of a remark the great pianist
Artur Schnabel made to me many years
ago and which I have never forgotten.
"Wagner must have been a little
worried," he said with a mischievous
smile, "when he looked at his own score

of Tannhauser and saw how black it was, 
and then at Berlioz' and saw how white 
the pages looked despite the French­
man's wonderful orchestral effects .

Another feature to note in the Prelude 
is Davis' appreciation of the characteris­
tically long French legatos in many of the 
string passages—and some of the brass, 
too. A highly recommended cassette.

astatic
MICROPHONES

BEETHOVEN—Piano Sonatas Nos. 20 in 
G, 14 in C Sharp Minor, and 3 in C 
Major. Roger Woodward (piano).
RCA Stereo LRLI 5097.
Some two years ago when Roger 

Woodward visited Sydney for the found­
ation of the Annual Music Rostrum 
serjes—he had much to do with its 
original organisation—I failed to respond 
to all his playing with the same ardour 
as some of my colleagues. I could find 
no point of agreement with a perform­
ance of Chopin Scherzo that made it 
sound rather like the first movement of

ULTRA-CARDIOID
Unsurpassed 25db 
front-to-back 
rejection for 
critical use.

ERR ENTERTAINMENT

Beethoven's Hammerklavier Sonata.
True Woodward played many other 

works by various composers angelically 
but the Scherzo still remains in my mind 
as an act of wilful perversity. Woodward 
spends much of his time in Warsaw and 
one fellow-critic—who, by the way is 
rightly proud of some Polish blood- 
argued that Woodward's was the "new" 
way of playing Chopin in Poland today. 
She claimed that this style is based on 
Chopin's own intense feeling of 
nationalism.

Now the great Paderewski, who was 
for a time President of Poland and could 
not sanely be accused of lack of patri­
otism, used to play Chopin in a style that 
has since greatly influenced many of his 
gifted followers-Pachmann, Cortot, 
Gieseking, Rubinstein and others too 
numerous to mention here. And none of 
them play—or played—the Scherzo like 
Woodward. (See the Orozco notice 
above.)

All this is intended to point out that in 
this, his latest Beethoven recital, he 
sometimes shows the same perversity. 
Thus he plays the first movement of the 
"Moonlight" Sonata with the pedal held 
down throughout the whole of the first 
movement, no matter what, harmonic 
changes take place. Moreover Wood­
ward's tempo is absolutely metronomic, 
which added further to my discomfort.

I thought the rest of the sonata just 
plain dull, and this goes for the other two 
sonatas on the disc, too. A striving to find 
some novelty in the presentation of what 
might be described as standard works 
can sometimes—even frequently—lead to 
just plain eccentricity. One cannot 
change a language overnight. And 
strangely, on the record sleeve there is 
a photograph of Woodward playing the 
sonata, and the score in front of him is 
of an edition-l don't know which- 
plainly marked with the old, standard 
pedalling instructions. ®
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Lighter Side
Reviews of other recordings

Devotional Records

DOUG LAWRENCE with the Ralph Car­
michael Concert Orchestra. Stereo, 
Light LS-5671-LP. (From Sacred Pro­
ductions Aust., 181 Clarence St, Syd­
ney and other capitals.)
Doug Lawrence is a top-iine profes­

sional baritone soloist who has appeared 
with leading American orchestras, 
including the Philadelphia Symphony 
under Eugene Ormandy, with num- 
berous appearances at the Hollywood 
Bowl, the Los Angeles Music Centre and 
on the concert platforms of Europe. Yet 
he sees it as his duty to tithe his money 
and his talents, to which end he is bari­
tone soloist at the Hollywood Presby­
terian Church and is often found giving 
sacred recitals.

As you might expect from the above, 
his performance on this album conforms 
to the best concert standards, with 
sacred songs which, while not generally 
familiar to me, give scope for both voice 
and orchestra: Brother, Let Me Take Your 
Hand — While It Is Day — He's There 
Waiting — They Will Be Done — Back To 
Love — All Things Work Together — His 
Land — I Have A Friend Who Still Cares 
— No Greater Love — Pearl Of Great 
Price — His Wondrous Grace.

One point I should make: while Doug 
Lawrence has a powerful voice, backed 
by a powerful orchestra, he is equally 
capable of a gentle, intimate style, that 
emphasises the more personal aspects of 
his vocal message. The technical quality 
of the recording is excellent and, if you 
appreciate formal, concert style singing, 
you'll like this one by Doug Lawrence. 
(W.N.W.)

★ ★ ★
SUNDAY MORNING WITH CHARLIE 

PRIDE. Stereo, RCA APL1-1359.
Well known American country and 

western Charlie Pride should not need 
much in the way of introduction. Suf­
ficient to recall that he has a smooth, 
pleasant, baritone voice and adequate 
diction but, of course, the inflections that 
characterise, and distinguish C & W sin­
gers. And his selections also fit the C & 
W pattern: I Don't Deserve A Mansion 
— Be Grateful — He's The Man — In Jesus' 
Name I Pray — Without Mama Here — 
Little Delta Church — Next Year Finally 

Reviews in this section are by Neville Williams (W.N.W.), Jamieson Rowe (J.R.), Leo Simpson 
(L.D.S.), Norman Marks (N.J.M ), David Edwards (D.W.E.) and Greg Swain (G.S.).

Came — Jesus Is Your Saviour, Child — 
He Took My Place — Brush Arbor Meet­
ing.

Recorded in RCA's Nashville Studios 
and backed by the well known groups 
"The Jordanaires" and "The Nashville 
Edition", there's a load of talent on the 
album and you should find it pleasant 
Gospel listening-provided you don't 
have a thing against the C & W style and 
inflection.

The actual sound quality is quite clean. 
(W.N.W.)

★ ★ ★
THROUGH A CHILD'S EYES. Annie Her­

ring. Stereo, Sparrow SPR-1001. (From 
Spotlight Music Pty Ltd, 5th Floor, 264 
Pitt St, Sydney 2000)
Based on the title and the cover picture 

of Annie Herring on a swing, one could 
be excused for expecting this album to 
be for—or about—children, but it doesn't 
seem to be. In fact, without meaningful 
jacket notes, without the lyrics, and 
without even clear diction on the part of 
Annie Herring, it is difficult to draw any 
obvious conclusion about the album.

Annie Herring is actually lead singer 
and songwriter for the very popular 
American Rock Gospel group "The 
Second Chapter of Acts". I gather that the 
musicians listed in the credits are also 
involved with the same group. It's prob­
ably because of this that the album is sell­
ing well and one can only conclude that 
its appeal is to fans of rock gospel in 
general and to fans of the aforemen-

Instrumental, Vocal and Humour
LA SCIE ENCHANTEE DE MAURICE 

DALLE. Stereo, Deesse DOUX-106. 
(From Sound & Film Enterprises of 
Aust. Pty Ltd, 122 Chapel St, St Kilda 
3182.)
At various times I have seen would-be 

amateur musicians grip an ordinary car­
penter's handsaw between their knees 
and, by tapping or bowing, coax some­
thing out of it that passed for a tune. In 
this album Maurice Dalle shows how 
well it can be done, especially when 
backed by a small but adequate instru- 

tioned group in particular, title notwith­
standing.

Here are the numbers: make of them 
what you can: Learn A Curtsey — Where 
Is Time — Wild Child — Death After Life 
— Grinding Stone — Hand On Me — 
Dance With You — Love Drops — Days 
Like These — First Love — Some Days — 
Liberty Bird — Fly Away Burden.

The sound quality is normal and okay 
if you want mainly to listen to the 
melodic structure. But, if you want to 
know what its all about, you'll have to 
work at it! (W.N.W.)

★ ★ ★
SOMETHING NEW AND FRESH. Noel

Paul Stookey. Stereo, M7, MLF-133.
I have included this in the devotional 

section mainly because of current 
interest in the newfound spiritual 
experience of Paul Stookey, of the 
erstwhile trio: Peter, Paul and Mary.

While the title of the album is sugges­
tive of change, the actual songs are non­
committal: moral, a little social comment, 
a little humour, touches of religious faith. 
They would appear to be intended 
primarily as musical interludes in a 
spoken testimony—in the style of the 
"old" Paul, but intended to blend with 
the "new".

The titles are: Remember/Pokey — Lis­
ten To The Love — There Was A Boy — 
You're The Only One — Underwater — 
Country Song — Et Misercordia — 
Numero 2 — Don't Use My Name — 
Please Porridge Peace — Take Me Out 
To The Ballgame — Aridd Le — Moremo 
Ontu Ne — Tom Quick.

Don't worry if the titles are new to you; 
an inner sleeve carries the words in full, 
so you cab follow the performance and 
try out their possible context in an evan­
gelical one-man appearance. The term 
"one man" might be misleading, of 
course, because a line-up musicians and 
vocalists have been used here, in the 
modern manner, to frame Paul Stookey's 
recital.

The quality is okay but, as I've said, 
don't expect an album of Sankey hymns. 
They're really the new Paul Stookey's 
mood songs. (W.N.W.) 

mental group. A French recording, the 
track titles (and jacket notes) are mainly 
in that language:

II Etait Une Fois Dans L'Ouest — 
Nabucco — Serenade — La Femme — 
Sadness Concerto — Chanson Pour 
Julianne — A L'Aube Du 5° Jour — Cap 
Sa Sal — Concerto Pour Un Ete — Foggy 
Day — Old Folk At Home — Classic A 
Celine.

Maurice Dalle wins from his saw a gen­
tle, slightly quavering sound, not unlike 
a person whistling when in the higher 
register, or, lower down, the kind of tone 
one might win from a Theremin—com­
plete with slight vagaries of pitch.
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LIGHTER SIDESPECIAL PURCHASEnew
B.S.R. & GARRARD RECORD CHANGERS 

AT A FRACTION OF LIST PRICE
NEW STANDARD B.S.R. C123 RECORD CHANGERS

Fully automatic turntable plays up to six records automatically and single 
records automatically Or manually as required. 11" turntable. Bias compen­
sation. Cue & pause control. Record speeds 331/a, 45 and 78 rev/min. 
Finished in black with silver trim. Player and changer spindles supplied. 
Fitted with ceramic cartridge. Post & Packing extra. N.S.W. $2.70, Vic.
Qld. SA. $4.70 W.A. $5.70 (registered post $2 extra if required). $20.00

GARRARD 6-400 
CHANGER 
$28.50

Recommended retail price $48.00 
Supplied with high quality Garrard/Sonatone 
Ceramic Cartridge with Diamond Stylus. (Post & 
Packing same as M82

GARRARD SL 95B 
TRANSCRIPTION CHANGER 

$69.00
Recommended retail price $175.

Supplied with Pickering Magnetic Cartridge with 
Diamond Stylus. Post & packaging same as Zero 
100.

BA SE & PE RS P EX CO VERS A VAILA BL E IN TEA K & WALNUTFINISH >
NEW GOODMAN—FOSTER 3 WAY 4 SPEAKER. HI-FI
SYSTEM Frequency Range 45 to 22,000 cycles. Power rating 25 watts 

Supplied in kit form (less cabinet) each kit comprises Two English Goodman 8" bass units, 
Foster 5" mid range, Foster 1" dome tweeter, crossover components (condensers & induc­
tance) innabond, speaker fabric & plans of cabinet. Cabinet dimensions 23" x 13" x 10". 
6 OQ A A P°st & packing extra. N.S.W. $2.70. Vic. SA, Qld. $4.70. West Aust. $5.70.
YOtJ.UU per KIT (REGISTERED POST $2.00 EXTRA IF REQUIRED.) Cabinets Available.

PLAYMASTER - MAGNAVOX HI Fl 
SPEAKER SYSTEMS 3 WAY

3-45-L
AS FEATURED IN ELECTRONICS AUST. APRIL '75.

Complete kit of parts for above system in­
cluding speakers. Magnavox 8-30 Bass 
Unit, 6J Mid Range Philips AD0160/T8 
Dome Tweeter, crossover components, 6'' 
& 3’’ tubes, speaker silk & innabond (Less

Cabinet) $62.00 PER KIT
Freight & packing extra per pass, rail or air freight.

NEW MAGNAVOX — 
MV50— 50 WATT 
SPEAKER SYSTEMS 
/Is 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 and plans of cabinet.

$72.00
Per Kit

freight extra 
per rail or air freight. 
Cabinet available.

CLASSIC RADIO
245 PARRAMATTA RD, HABERFIELD 2045 PHONES 798 7145, 798 6507

GARRARD CC10A
RECORD CHANGER

$14.75
Fitted with a Sonatone Garrard Ceramic Car­
tridge Sapphire Stylus supplied with template 
& instructions. Post & packing N.S.W. $2 50 
Int $3.50.

GARRARD M.82 $57.00
TRANSCRIPTION CHANGER

Recommended retail price $120.00

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.

3-41-L
AS FEATURED IN ELECTRONICS AUST. 

JUNE '76.
As above but using the new Magnavox 
6-25 midrange in place of the 6J with addi­
tional crossover components. $53.00

PER KIT

New C8OO STEREO 
AMPLIFIER BY CLASSIC

«149
(freight extra)

• 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
• Power output 25 watts per channel RMS Total 

output 50 watts RMS 8 ohms
• Frequency response 20 cycles to 30,000 = 1 dB

Full specifications Oct. or Nov. 76. Electronics Aust.

Unique, interesting, a conversation 
piece, I would nevertheless doubt 
whether you'd want to play it right 
through too many times, by reason of its 
melodic simplicity.

The limited dynamics of the perform­
ance make no demand on the recording 
and, not surprisingly, it is completely 
clean and free from either noise or stress. 
(W.N.W.)

★ ★ ★
THE WORLD OF OPERETTA 

FAVOURITES. DECCA SPA 466 
Stereo.
This is another record from Decca's 

"World Of" series, featuring famous 
artists such as Joan Sutherland, Hilde 
Gueden, Pilar Lorengar — Regine Crespin 
— Renate Holm and Werner Krenn.

There are thirteen tracks covering 
most of the best known works on the 
operetta circuit, like; Die Fledermaus, 
The Gypsy Baron, The Merry Widow — 
The Chocolate Soldier — Orpheus In The 
Underworld — The Land Of Smiles — 
Nun's Chorus from Casanova. The recor­
ding dates range from 1958 to 1971 and 
the variations in quality are quite noticea­
ble, as is the generally low recording 
level.

These comments aside, the record 
makes a good representative collection 
of these favourites. (N.J.M.)

★ ★ ★
LOS 3 SOLES DEL PARAGUAY. MARTER 

M 30-161 S Crest International 
release.
On this Spanish import album all the 

titles and information are in Spanish so 
I cannot tell you much, except that there 
are a dozen familiar sounding tracks 
played by three young men on strings, 
including harp. Their voices harmonise 
well and produce a very pleasant sound 
on a recording of excellent quality.

Some of the titles are: Rio Manso - El 
Condor Pasa — Bajando De La Sierra — 
Canción De Las Americas — Sombras — 
Fina Estampa — Marta. If you are looking 
for a different treatment of Latin sounds 
give this record a hearing. Crest Interna­
tional are at 122 Chapel St, St Kilda, 3182. 
(N.J.M.)

★ ★ ★
HIT PARADE II. The Gene Harrison 

Chorus and Orchestra, with Seinen 
Starlets, the Branjo Hronez, Sound. 
Henry Arland. Dolby Stereo cassette, 
Contata A-111. (From Goldring Sales 
and Service.)
A happy continental sound, this one 

would make pleasant casual listening for 
the home, and even better for when you 
are bowling along the highway. Playing 
for something like 40 minutes, it offers 
14 tracks, all vocal with orchestra: 
Chicken Train — All We Want On Earth 
— Who Is He — My Name Is Hase — 
Amarillo — Funny Funny — I Am — Only 
For You — One Girl Forever — Look What
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They've Done To My Song — Hey 
Tonight - Dedicated - Pap Joe - Patta 
Patta.

Played back with the deck switched for 
Dolby, the balance is good and the 
sound clean, with stereo separation 
being particularly evident. Perhaps not 
pretentious musically but, as I said, 
happy! (W.N.W.)

★ ★ ★
PORGY AND BESS. MCA MAPS 1254

Astor release.
The sleeve of this record carries the 

somewhat ambiguous sub-title "Original 
Cast Album" on the front with the fine 
print on the back saying, "Featuring 
members of the Original New York 
Cast". So you can take your pick. Most 
of the best-known numbers are on the 
disc, such as: Summertime — My Man's 
Gone Now — I Got Plenty O'Nuttin — 
Bess, You Is My Woman — It Ain't Neces­
sarily So — I Loves You, Porgy — There's 
A Boat Dat's Leavin' Soon For New York. 
The quality of the recording leaves a lot 
to be desired, with distortion on quite a 
few tracks, on the review copy, at least. 
(N.J.M.)

★ ★ ★
CATO BARBIERI, CALIENTE. A&M 

L36009 Festival release.
If you like your Jazz cool, with skilled 

instrumentalists and touches of latin, give 
this disc a hearing.

Reader's Digest: "A musical feast'' .—
GREAT MUSIC'S GREATEST HITS. 8- 

Record boxed set, Reader's 
Digest/RCA Dynagroove.
I have had this set for some time, 

without having reviewed it, because of 
an unfortunate oversight. However, it is 
still on sale by Reader's Digest and, I 
understand, selling very well.

This latter fact is not hard to under­
stand, for it would have a very strong 
appeal to the many listeners whose main 
preference is for middle-of-the-road 
sound but who like to spice their musical 
fare with the more familiar classical 
excerpts.

And while these are excerpts, they are 
not just a motley collection of bon-bons. 
Each of the eight discs is devoted to a 
particular composer, with biographical 
notes on that composer, and notes on 
each of the excerpts or movements. It 
would take more space than I have 
available even to list every item, let alone 
give its full title, but here are some point­
ers:
RECORD 1-Beethoven: Symphony No. 
5, 1st movement, "Moonlight" Sonata; 
Symphony No. 6, 1st movement; Sym­
phony No. 9, "Ode To Joy".
RECORD 2—Tchaikovsky: "Nutcracker" 
Suite; Andante Cantabile; Serenade For 
Strings; "Marche Slave" Theme; Piano 
Concerto 1, &c.
RECORD 3 —Johann Strauss: Blue

Gato Barbieri is probably best known 
for the score of 'Last Tango In Paris' and 
in this disc takes the lead with the tenor 
sax parts, other musicians being Lenny 
White, drums; Gary King, bass; Eric Gale, 
guitar; with David Spinoza and Joe Beck- 
Eddy Martinez, keyboards; Don Grol- 
nick, Keyboards and synthesizer; Ralph 
MacDonald, Cachete Maldonado and 
Mtume on percussion.

The tracks are: Fireflies — Fiesta — 
Europa — Don't Cry Rochelle — Adios I 
— I Want You — Behind The Rain — Los 
Desperados — Adios II. The technical 
quality is really superb. (N.J.M.)

★ ★ ★
TALES OF MYSTERY AND IMAGINA­

TION: EDGAR ALLAN POE. The Alan 
Parsons Project. 20th Century Records 
L35891. Festival Release.
Alan Parsons has impeccable creden­

tials, he engineered Pink Floyd's "Dark 
Side Of The Moon", and was assistant 
engineer on the Beatles "Abbey Road". 
His more recent projects include albums 
by Steven Harley and Cockney Rebel, the 
Hollies and Ambrosia. This album is the 
result of a collaboration between Alan 
and Eric Woolfson. As you may have 
guessed, it is a concept album, the con­
cept being that Poe's most famous 
stories were to be set to words and 
music.

The album was recorded and mixed at

Danube, Die Fledermaus, Vienna Woods 
and several others.
RECORD 4 —Chopin: Etude in E; 
Polonaise in A-flat; Waltz in C-sharp 
minor; Fantaisie Impromptu, and others. 
RECORD 5—Brahms: Symphony No. 3, 
3rd movement; Hungarian Dance; Piano 
Concerto No. 2, and four others.
RECORD 6—Rachmaninoff: Concerto 
No. 2; Prelude in E-flat; Rhapsody on a 
Theme of Paganini; Vocalise.
RECORD 7—Mozart: "Marriage of 
Figaro" Overture; Eine Kleine Nacht- 
musik; Sonata in C; The Sleigh Ride, and 
more.
RECORD 8-Bach: Toccata and Fugue in 
D-minor; "Ave Maria"; Little Fugue; Air 
on a G-String; Sheep May Safely Graze, 
&c.

Such are the titles. Glancing down the 
orchestras and soloists one notices: 
Royal Philharmonic; pianist Earl Wild; 
New Symphony of London (Sir Adrian 
Boult); Vienna State Opera Orchestra; 
Hill Bowen & Orchestra; pianist Moura 
Lympany; pianist Abbey Simon; Oslo 
Philharmonic; London Symphony (Antal 
Dorati); RCA Victor Symphony; organist 
Virgil Fox; organist William Davies.

In one evening, I could do no more 
than sample tracks but quality and sur­
faces seemed well up to standard. In 
short, a real musical feast for the 
intended listening audience. (W.N.W,)

Ybuonly 
haveto 
take one 
a year

Records from $3.75
Cassettes $4.50

Whether it's records or cassettes. World 
Record Club has much to offer you in 
all kinds of music — classical, light and 
pop! And you only have to take one a 
year — one record or cassette. Send for 
details without obligation via the coup­
on below. There's no entrance fee, no 
catch, no hidden conditions. You order 
only what you want — and are sent only 
what you order.

E
 A 3.77TO: WORLD RECORD CLUB, 

605 Camberwell Road, 
Hartwell, Victoria. 3124.

Please send me without obligation 
details of your programme on Records 
and Cassettes.

NAME M.................................................
ADDRESS..............................................

POSTCODE............................................
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WILLIS TRADING CO.
21 760921 7600

MULTIMETER KIT

Complete 
with 
PC 
Board 
and 
instructions 
16 Ranges 
$18.95

FM MONITOR 
RECEIVER

12 channel—available for 
High or Low Band 

$110.00 
plus crystals

CB CB CB CB CB CB CB
NIVOX

5 watt 23 channel Large S Meter plus; 
Squelch Control Knob P.A. Volume etc. 
This Month's Special $79 QQ 
inc tax

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

1 Watt 3 channel CB 
transceiver
• with call system
• External aerial

■Provision for external 
speaker, aerial and 
power supply $50

Post $1.50

NC310 1 WATT 
TRANSCEIVER

TRANSISTOR

Some AM-FM types complete with 
components except speaker. Most in 
working order 75c

PLEASE ADD PACK AND 
POST TO ALL ORDERS

DRAKE SSR-1

New improved model 4MHzto 30MHz 
battery & mains $279.00 Plus p&p

LIGHTER SIDE_________
Abbey Road Studios, with most of the 
musicians performing unaware of just 
what they were helping to produce. And 
what they did produce is a little hard to 
describe in a short review. As you would 
expect, there are liberal helpings of erie 
music, especially on tracks such as "The 
Tell-Tale Heart".

The second track, "The Raven", is par­
ticularly intriguing, as it makes use of a 
device called "The Harmony Vocoder". 
But the highlight of the album is "The Fall 
Of The House of Usher", a dark forbod- 
ing instrumental exercise.

This album is obviously a must for all 
Poe fans, but would also complement 
any modern record collection. As one 
would expect with a record of this 
nature, recording quality is excellent. 
(D.W.E.)

★ ★ ★
SPECIAL EDITION, The Hawking 

Brothers Crest International 
CRINTV-119.

I must confess that I haven't heard of 
these artists before. The more the pity, 
as they do a fine job of harmonising on 
20 country & western favourites; even the 
great Johnny Cash has praised them 
highly. A few of their titles are: A Good 
Love Is Like A Good Song — Me And 
Bobby McGee — Eighteen Yellow Roses

Old Bark Hut — Wild Rover No More

A lot of Hi-Fis ore just 
heartless stereotypes.
Sure they can look like a million dollars. And could cost the manufacturers close to it — for design, 

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

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

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

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

AK635
This amplifier features 40w x 
40w (8 ohms). Multi-Speaker 
switching. Bass and Treble 
dual control, separate volume 
and balance controls, stereo 
head-phone output, mike input 
and mike mixing, 2 tape 
system for dubbing separate 
pre and main Amp operation, 
rack style handler, subsonic 
filter.
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- Catfish John - Last Train To Clarksville 
— Wild Colonial Boy — My Elusive Dream 
— Maggie May — Mama Tried.

The backing and overall quality is really 
excellent—an album to enjoy. Crest Inter­
national are at 122 Chapel St., St Kilda, 
3182. (N.J.M.)

★ ★ ★
AIRBORNE. The Flying Burrito Brothers.

Stereo. CBS Records SBP234857.
The Flying Burrito Brothers are perhaps 
the best country rock band in the world, 
and listening to this record I can see (or 
should that be hear!) why. The songs on 
this album vary between straight country 
songs to straight rock numbers, with a 
fair number of other styles as well.

Tracks featured are: Waitin' For Love 
To Begin - Out Of Control — Big Bayou 
— Toe Tappin' Music — Linda Lu — Walk 
On The Water — Northbound Bus — 
Jesus Broke The Wild Horse — She's A 
Sailor - Quiet Man - Border Town. 
While all these tracks are of a high stan­
dard, I was particularly impressed with 
"Border Town" and "Big Bayou", 
although I must admit that Rod Stewart's 
cover version of this latter song appeals 
to me more.

Overall, I found “Airborne" to be a 
very impressive effort, both aurally and 
technically. I here was almost no surface 
noise that I could detect, and the sound 
was quite clean, particularly at the high 
end. (D.W.E.)

★ ★ ★
TOM SULLIVAN. Stereo, ABC Records 

ABCD-967. RCA release.
Like many others, I was tremendously 

impressed by Tom Sullivan as a person, 
during his several appearances on Aus­
tralian television; in particular by the way 
he was able to cope emotionally and 
physically with his blindness.

On this album, however, these quali­
ties play little part. He is simply Tom 
Sullivan, popular vocalist, backed by 
chorus and orchestra, singing ten num­
bers: Fools Rush In — You're Gonna Find 
Love — Hold On To Your Lady — This 
Is Not My Town — Medley: Any Day 
Now, The Sun Ain't Gonna Shine — 
Provin' Time — Let Me Be Your Man — 
For The Love Of A Beautiful Woman - 
Yes I'm Ready - Lady For An Evening.

Tom Sullivan has a very light voice, 
ranging through to near falsetto, a style 
which does not appeal to me personally; 
you may react quite differently, particu­
larly if you saw his TV appearances. Best 
you listen to a couple of tracks before 
you buy; it could please or disappoint 
according to your viewpoint.

The technical quality is quite okay. 
(W.N.W.)

★ ★ ★
COUNTRY GOLD. Conway Twitty, 

MCA Records MAPS 8360. Astor 
Release.
On this record, Conway sings twenty 

great country songs, mostly cover ver­
sions of other peoples hits, although 
there are a few of his own hits thrown 
in as well. There are plenty of fiddles, lots 
of wailing guitars and Conway's distinc­
tive voice to guide you through such 
tracks as “It's Time To Pay The Fiddler" 
and "D-l-V-O-R-C-E", although since 
Billy Conolly, that last one will never be 
quite the same for me.

On the technical side, I was a little 
disappointed, as tape hiss was evident in 
quite a few places. (D.W.E.)

★ ★ ★
POP TIP TOP HIT TUNES. The Floyd 

Harris Orchestra with Chorus. Dolby 
stero cassette, Contata A123b. (From 
Goldring Sales & Service.)
From the title and the blonde teenager 

gracing the cover fold, I fully expected 
this to be teenage rock-style pop. In fact, 
it turned out to be a pure middle-of-the- 
road program that will please anyone 
who likes to be reminded now and again 
about yellow ribbons, and the 12th of 
Never.

The full title list runs like this: Power 
To All Our Friends - Come, Come - In 
The Eyes Of Others - Tie A Yellow Rib­
bon — Bianca — The 12th Of Never — 
Junger Tag — Signorina Concertina — Get 
Down - Hello, I'm Back Again - Killing 
Me Softly — I Am A Clown.

Played with the deck set for Dolby, 
balance, stereo separation and general 
quality were all okay. Surprisingly, a good 
one for those who like easy-on-the-ear 
M.O.R. sound. (W.N.W.)

RADIO 
DESPATCH 

SERVICE
869 GEORGE STREET 

SYDNEY

CNR GEORGE & HARRIS STS 
RAILWAY SQUARE 

TEL211-0816, 211-0191
OPEN MON. TO FRI. 
8.15AM TO5.3OPM 

SAT. 8.00 AM TO 11.45 AM
Large range of audio connection leads in 
mono and stereo for amplifiers, Record Players 
and Tape Recorders. Cannon Connectors. 
XLP/R series for audio, video microphones and 
test equipment. Radio and audio plugs and 
sockets in 2.5mm 3.5mm, 6.5mm and R.C.A. 
for mono stereo equipment. Miscellaneous 
Toggle switches. Range includes miniature 
and standard types to suit various applicators 
as S P O T. D.P.D.T., etc. Audio DIN plugs & 
sockets in 3, 5 and 6 pin cassette tapes 60, 
90 & 120 minutes in TDK Hitachi BASF & 
SONY. Shure cartridges & Stylii, spherical and 
elliptical models. Pomone extruded 
aluminium boxes in various sizes. B & W or 
colour television aerials. 406/10 or 215 B & 
W. TL2, TL3 EFC1, 2 & 3 colour. Large range 
of T.V. aerial installation accessories. P.C. 
Boards.

OPEN SATURDAY MORNINGS

DENISE, Denise Drysdale. Harliquin 
L25282. Festival release.
One of of the best known girls on local 

TV presents a dozen easy-to-listen-to 
ballads on this disc, recorded in Sydney 
and Melbourne. It is a pity that the back­
ing group is not named as they do a fine 
job on the instrumental side on such titles 
as: A Love Song — Cows — If I Knew 
Enough To Come Out Of The Rain — 
Love May Be The Answer — The Loving 
Song — Green — I'm Just A Little Girl — 
Please Mr. Please - I'll Be Your Baby 
Tonight - Rescue Me - Come And Smile 
With Me — Rock Me Sweet.

If Denise is one of your favourite TV 
people, no doubt you will be off to buy 
this disc. (N.J.M.)

IDEAL GIFT FOR MUSIC LOVERS.. .

record brush
1,000,000 CONDUCTIVE BRISTLES 
no anti-static fluids needed
The new DECCA Record Brush consists of a million tiny fibre bristles'. As you 
brush the record surface, upward of a thousand 'bristles enter each groove 
and remove more dust and grit than any other product available. In addition, 
each bristle' is electrically conductive. Static on the record is removed as you 
clean, without the aid of special fluids.

*$12.50 at leading Hi-Fi stores & record bars.
Australian Agent: British Merchandising Pty. Ltd., 49-51 York St., Sydney
Ph. 29-1571 ’Recommended retail price
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New Products

Drake SSR-1 communications receiver
The Drake SSR-1 is a high performance communications receiver cover­
ing from 0.5 to 30MHz, with a continuous dial resolution of 10kHz. 
It uses the well-established Wadley Loop system to provide very high 
front-end stability.

Not many years ago, you had to pay 
around $2000 to get a high performance 
triple-conversion general coverage com­
munications receiver. And if you were 
lucky enough to be able to use one, you 
needed a couple of strong mates—or a 
sturdy trolley—to help you move it 
around. They were the size of a 43cm TV 
set, and a good deal heavier.

Well, the Drake SSR-1 costs around a 
sixth of the price of one of those mon­
sters, and it is much smaller. It weighs 
only 6.4kg, and measures 330x280X 
140mm (WxDxH). You don't have to 
use it for very long, however, to realise 
that it is at least the equivalent of those 
earlier receivers in almost every way that 
matters. In fact it almost certainly excels 
them in terms of noise figure and 
stability, thanks to modern solid-state 
technology.

The SSR-1 is a true communications 
receiver, in other words. As such it is not 
to be compared with those "overgrown 
portables"—some of them selling for 
much higher prices—which tend to offer 
something like 600 square cm of "world 
range" tuning dial, but rather indifferent 
performance.

In comparison, the tuning window on 
the SSR-1 measures only 65 X 20mm. But 
in terms of the total effective length of 
the tuning scale—the parameter that 
really matters-it gives you just on 8 
metres!

As you might expect, the SSR-1 uses 
triple conversion, with the established 
Wadley Loop system in the front end to 
cancel out drift.

The front end local oscillator tunes 
from 45.5MHz to 75.5MHz. This signal is 
mixed with the incoming RF signals after 
they have passed through an RF stage 
and low-pass filter, to convert them up 
into the first IF range 44.5-45.5MHz.

The local oscillator signal is also mixed 
separately with harmonics of 1MHz 
(derived from a 10MHz crystal oscilla­
tor), to produce a nominal second mixing 
frequency of 42.5MHz.

After passing through a bandpass first 
IF amplifier, the signals are fed to the 
second mixer where they are 
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heterodyned with this second mixing 
frequency down into the range 2-3MHz.

As both the first and second mixing 
frequencies are derived from the same 
oscillator and the heterodyning is in 
opposite directions, any drift in the 
oscillator is cancelled out. The only effec­
tive drift of the front end is that of the 
10MHz crystal oscillator, which is very 
low.

After amplification the signals are fed 
to the third mixer, where they are mixed 
with a second very stable tuneable 
oscillator covering the range 
2.455-3.455MHz. This gives a final IF of 
455kHz.

In effect, the front end of the receiver 

acts rather like a set of 30 crystal-locked 
converters, each shifting a 1MHz seg­
ment of the HF range down to the 
2-3MHz segment for tuning by the rear 
end. The tuning control of the front end 
local oscillator becomes the "MHz" 
tuning dial, while the local oscillator 
associated with the third mixer becomes 
the "kHz" tuning dial.

The "kHz" dial of the SSR-1 is provided 
with 10kHz graduations, whose spacing 
varies between 2.5 and 3mm. This makes 
it quite easy to resolve within 5kHz.

In addition the SSR-1 is provided with 
a clarifier control, which varies the third 
mixing frequency in vernier fashion to 
facilitate tuning SSB signals. The range of 
this control is between ±2kHz and 
±5kHz, varying a small amount over the 
1MHz range of the "kHz" dial.

The SSR-1 is fitted with both AM and 
CW/SSB detectors. There are also dual 
bandpass filters in the 455kHz IF ampli­
fier, which are switched along with the 
detectors. Selectively in the AM mode is 
5.5kHz ±25%, and in the CW/SSB mode 
3kHz ±25%.

Other features of the SSR-1 are the 
ability to operate from either the mains, 
internal batteries or an external 12V DC 
supply; provision for external speaker or 
phones; signal strength meter; inbuilt 
telescopic rod aerial, plus rear terminals 
for 75-ohm unbalanced aerial; a tape 
recording output; inbuilt 20dB aerial 
attenuator switch; and a rear jack for 
remote receiver muting.

Incidentally, we understand that the 
SSR-1 receiver sent for review is the first 
of a "third revision" of the original 
design, with improved performance over 
the previous versions.

Rated AM sensitivity of the SSR-1 is 
better than 3uV below 2MHz, and better 
than 1 uV for 2-30MHz; the figures for SSB 
are 1uV below 2MHz, and 0.3uV for 
2-30MHz. These are for 10dB (S + N)/N 
ratio, with the generator terminated in its 
source impedance. Rated calibration 
accuracy is within 5kHz at all frequen­
cies.

Because of the up-conversion in the 
front end, the image conversion of this 
type of receiver tends to be very good: 
Drake rate the SSR-1 at better than 50dB. 
The IF rejection is also very good, being 
rated at better than 50dB below 20MHz 
and better than 40dB above 20MHz.

In checking the sample SSR-1 receiver, 
we could not check all of these figures 
due to test equipment limitations. But for 
those we could check, the SSR-1 was well 
within specs.

Drake don't actually give a figure for



CABLE RESISTANCE FAULT LOCATOR
The Dynatel model 710A cable resis­

tance fault locator is designed to take the 
mystery and mathematics out of fault 
location in both aerial and underground 
cables. It is also suitable for use in 
mainframe cable troubleshooting.

No specialised training is required to 
operate the 710A, as the readout is direc­
tly in distance. Single step tests provide 
distance to strap, distance to fault, far 
end strap to fault and loop length 
measurements. All standard gauges of 
paper and PVC cables up to 200,000 ft 
can be tested with single fault detection 
of shorts, grounds and crosses up to 200 
megohms.

Only two basic connections are 
required. A single hook-up of the pair in 
trouble is used for ground and battery 
cross analysis. A separate good pair 
hook-up is used for short and cross 
analysis. Null adjustments are made in 
one operation. Self testing and protec­
tion circuitry is built in, and the 
instrument is ruggedised for field use. 
One set of batteries provides up to 500 
hours of operation.

Overall reading accuracy is ±0.5% ±1 
digit, and automatic compensations for 
conductor temperature, pair twist and

spiral loss are built in.
The Dynatel 710A is used widely by all 

major telephone companies in the USA 
and Canada.

Further inquiries to the Australian 
agents, Aegis Pty Ltd, P.O. Box 49, Thorn- 
bury, Victoria 3071.

Lafayette)) 
27MHz 
two-way

«x«®
5 WATT 6 CHANNEL 

‘MICRO 66’
The latest Lafayette 27 MHz tran- 
cievers whose versatility, reliability 
and performance are famous world 
wide with 100,000's in constant use. 
Lafayettes two-ways offer rugged­
ness and compact size making them
ideal for
sports and

■'O'
use in industry, farm, 
marine applications.

C&K now agents for Lorlin
C&K Electronics (Aust) Pty Ltd has 

been appointed the Australian agent for 
Lorlin Switch Products, manufactured by 
the switch division of Lorlin Electronic Co 
Ltd, UK. This company is already well 
known for its range of special high- 
current on-off switches currently used in 
many colour television receivers on the 
Australian market.

Lorlin switches are heavily orientated

switches
to rotary-style types, including security 
Yale Key operated types.

Further information on Lorlin switches as 
well as on the full range of C & K's own 
products is available from C&K Elec­
tronics at P.O. Box 101, Merrylands, 
NSW, 2160, or from their interstate 
agents. Melbourne, tel. 88-5282; 
Adelaide 269-2544.

Drake SSR-1 . . .
tuning stability, but because of the 
importance of this we checked it out. The 
test we used was a stiff one, with the 
SSR-1 set for zero beat in SSB mode 
against a reference signal from VNG 
within seconds of switch-on from cold, 
and then its total drift measured over 30 
minutes.

The maximum drift on this test was 
only 470Hz, reached after 15 minutes 
from switch-on. The SSR-1 then started 
to drift very slowly back towards its initial 
frequency, being only 350Hz away at the 
30 minute check.

This is a very good result, bearing in 
mind that the above test is sensitive to 
BFO drift as well as that of the front end 
and third mixing oscillator. In short, the 
SSR-1 must be regarded as a very stable 
receiver.

Tested further in a typical home receiv­
ing situation, the SSR-1 gave very impres­
sive results indeed. Dial calibrations and

resolution were excellent, with known 
reference signals never more than a frac­
tion of a millimetre from their nominal 
dial setting.

The clarifier control also proved very 
convenient when tuning SSB signals in 
crowded amateur bands, in conjunction 
with the narrower IF selectivity.

Very occasionally, adjustment of the 
"MHz" knob produced a small "birdie" 
when tuning for maximum signal. How­
ever these were always easily removed 
by slight re-adjustment, without sig­
nificant reduction in signal level.

In short, the SSR-1 appears to be a very 
high performance communications 
receiver, and one which should appeal 
to anyone wishing to tune the full 
0.5-30MHz HF spectrum with no com­
promises.

The sample receiver we tested was 
sent by Dick Smith Electronics Pty Ltd, 
who advise that they are selling the SSR-1 
for $299.00. It comes complete with 
instruction manual and a bag of acces­
sories. (JR.)

All units Telecom ■
Type Approved (Licence 1 J
Required) ^^((3
Lafayette are 2-way 
specialists. Full range 27MHz 
crystals, antennas, auxiliary 
equipment available!
Dealer enquiries invited

Lafayette))
the Communicators

LAFAYETTE ELECTRONICS
Div. of Electron Tube Distributors P/L

L 94 ST. KILDA RD., ST. KILDA 
k Victoria 3182. Tel. 94 6036
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BRIGHT STAR CRYSTALS PTY LTD
35 EILEEN ROAD. CLAYTON. VICTORIA 546 5076

NEW PRODUCTS O

PC board connector 
for flat cable

MAY WE REMIND YOU
THAT BRIGHT STAR CRYSTALS 

HAVE MORE THAN 36 YEARS 
EXPERIENCE IN

MADE IN AUSTRALIA

HOSE & EQUIPMENT CO. PTY. LTD. SYDNEY. PHONE 666-8144

COMMUNICATION SYSTEMS 
PERTH. PHONE 76 2566

FRED HOE & SONS PTY UD
BRISBANE PHONE 47 4311

ROGERS ELECTRONICS 
ADELAIDE PHONE 42 6666

DILMOND INSTRUMENTS
HOBART PHONE 47 9077

A new range of flat cable piercing type 
connectors is now available from Ansley 
Electronics for terminating flat conductor 
cable to a PC board.

The new range incorporates Ansley's 
tulip contact design which ensures 

electrical contact reliability by providing 
a maximum of 4 contact points per con­
ductor. A strain relief is built into each 
individual contact as well as the connec­
tor body to ensure dependable termina­
tions.

The connectors are made of VE-0 glass 
filled nylon with hardened berylium con­
tacts to ensure high conductivity and 
long life. The connectors have a tem­
perature rating of 105°C, a current rating 
of 1A, and dielectric strength of 
1500VDC.

Further information from Ansley Elec­
tronics, PO Box 91, Brookvale, NSW

Sanwa precision circuit testers-
Big on features. Bigger on selection.

WARBURTON FRANKI 531111IA
ADELAIDE 356-7333 BRISBANE 52-7255 HOBART 23-1841 U VI I II 1
MFI RDI IR MC cornei oeoT-u -   _ ____________MELBOURNE 69-0151 PERTH 65-7000 SYDNEY 648-1711
________________ WELLINGTON, N.Z. 698-272 MULTITESTERS

1. BX-505
•Fast-response, 24pA movement 

— fuse & diode protected with 
high resolution factor (0.4UA/ 
scale division)

•Revised scale marking - inter­
mediate readings readily deter­
mined

2. U-60D
•44/1A movement — quality 

performance, diode protected
•Stable ACV measurement — 

solid-state rectifier & enlarged 
frequency coverage

3. SP-10D
•Easy operation - multiposi- 

tion rotary selector switch & 
well-lighted scale

•Stable ACV measurement — 
durable diode rectifier

4. N-501
•2M suspension movement - 

0.05mA/1mV resolution
•Double protection - fuse & 

Si diode
5. CX-505

•16.5/2A movement — varistor 
protected & 50kS2/V for DC

•Capacitor tester — push-button 
operation with solid-state oscil­
lator built in

6. PDM-500 /Insulation Tester!
• Battery operated — 3 small­

size 1.5V batteries built in
•Push-button operation — pointer 

calibration & insulation test
7. CAM-201 S (Clamp Meter!

•Measuring ranges 15-60-300A-
500 V - 50kS2

• Meter protection diode provided
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Assembly manual for 
PM 40/40, Twin 25

PLAYMASTER
TWIN TWENTY-FIVE

DICK SMITH ELECTRONICS 
ASSEMBLY MANUAL

on soldering and a pictorial component 
identification section. Pictorial diagrams 
of all the semiconductors are also 
included to help minimise confusion in 
insertion of these components.

Perhaps the most worthwhile feature 
of the manual, from the point of view of 
many would-be constructors, is the 
"sorry Dick, it doesn't work" return 
coupon. For a fee of $15 the PC board 
and the output transistors can be re­
turned if the hobbyist is unable to obtain 
correct operation of the amplifier.

A copy of the manual is included with 
every Playmaster Twin Twenty Five and 
Playmaster Forty Forty kit purchased 
from Dick Smith Electronics.

SOMETHING NEW FOR THE C.B.er.
Please note, you require a Novice or Amateur 
Operator 's Licence to operate the equipment adver­
tised below.

Dick Smith Electronics Pty Ltd have 
submitted for review a sample of their 
assembly manual for the Playmaster Twin 
Twenty Five and Playmaster Forty Forty 
stereo amplifiers.

The new 20-page manual is well writ­
ten, and replaces an earlier 16-page 
manual written exclusively for the Twin 
Twenty Five. It features detailed photo­
graphs and instructions for key steps in 
the assembly process, and even has hints

New Scalar products
Scalar Distributors Pty Ltd has an­

nounced the release of several new 
products distributed by them. These 
include a "Hard Hat" mobile antenna; 
high power HF transformers; a marine 
vertical radiator antenna; a 1% automatic 
digital readout calorimeter; and mobile 
emergency flood-lighting masts.

Reader enquiries should be directed to 
Scalar Distributors Pty Ltd, 18 Shelley 
Avenue, Kilsyth, Vic 3137.

TONAI SSB UlOOT
Here's Tokai s beefed up version of their top model now 
25 WATT PEP We consider this the finest money can 
buy Also available with remote volume control on MIKE 
as the XTAL Price $309 complete with all hardware, 
fully synthesized on 23 channels plus USB and L.S.B

RADIO YOUR 
SPECIAL INTEREST?
Get the skills and knowledge 
you need from Stott's courses

A Stott’s Radio Course can start you off on a new career 
or let you getthe most from your hobby. Stott’s Radio 
Courses include theory and practical work on 
interesting projects.

Radio subjects range from AM Radio Receiver 
Servicing through Amateur Radio and Amateur 
Operators Certificates. And for those who want to 
advance to television servicing, Stott's provide 
excellent courses.

3289P+P$5

★ ★ ★

LIMITED QUANTITY ONLY FOR THE SERIOUS NOVICE

BASt STATION SSB AM
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 Bl F stages
Noise Blanker: Delta tune (Clarifier) + —300 Hz
Meter for. Signal in R F out. S W R
Sensitivity: 5 uv (a 6dB Size: 33 x 1 3 5 x 24 5 cm Wt 73A

Choose the course that’s right for you 
and send for a prospectus now!
AM Radio Receiver Servicing 
Amateur Radio 
Amateur Operator's Certificate 
Introduction to Electronics 
Complete Radio & TV

Servicing 
Monochrome

TV Receivers 
Colour TV Receivers

VECTOR AM 5WATT
VECTOR VII. This is the one we have selected from

159 Flinders Lane, Melbourne, 3000. Tel: 63 5583 
Siu 383 George Street, Sydney. 2000. Tel: 29 2445 
nn 290 Adelaide Street, Brisbane, 4000. Tel: 311627

w. J I1 > w» MV 66 King William St., Kent Town, S.A., 5067.
* Tel: 42 5798 89 St. George’s Terrice, Perth. 6000.

Tel: 225481 P.O. Box 3396, Singapore 1
TECHNICAL CORRESPONDENCE COLLEGE
The name to trust in correspondence education

Please send me, without obligation, full details of the following courses:

literally dozens of samples which we have tested lately 
Fully synthesized, dual conversion. P A facility plus 
delta tune S. Meter and rel. output power, plus a useful 
noise blanker All in sturdy metal case with rem. mike
and all mounting hardware 3139 P+P $5

(PLEASE PRINT) Stott's undertake that no sales counsellor will call.

Mr., Mrs., Miss. Age.

Address

Postcode.................
STC934

PETER SHALLEY 
CB SPECIALIST^ 
554 PACIFIC HWY 
KILLARA NSW 2071

TEL -4982611
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Reactance-Frequency Chart ....................................... Yearbook
R & C: Series-Parallel Combinations.......................... Yearbook
Repeater Channels & Allocations................................. Yearbook
Resistor Marking Codes.................................................. Yearbook
Wire Gauges and Winding Data................................. Yearbook
Transistor & Diode Data................................................ Yearbook
CB operating conventions.............................................. Mar 42

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

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

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

THE SOLUTION SOLUTION
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TOP
QUALITY J
COMPONENTS

IC SOCKETS—solder Tab

1 TTL
I 7400 .28 7427 .50 7492 .65 1I 7401 .28 7430 .28 7493 65 II 7402 28 7432 40 7494 1.10 I1 7403 28 7440 .28 7495 .90 I
I 7404 .28 7442 .70 7496 110 II 7405 28 7446 1.00 74100 180 1I 7406 .28 7447 1.00 74107 40 I
I 7408 28 7472 .35 74109 .55 II 7410 .28 7473 .40 74121 55 1I 7411 .28 7474 .40 74122 .55 II 7413 .40 7475 .70 74123 1.00 II 7417 .60 7476 .50 74125 65 II 7420 .28 7480 .85 74126 70 II 7421 .40 7486 .50 74154 180 I
I 7425 .50 7490 .65 74192 1.50 I
1 CMOS
1 4000 .30 4019 .45 4046 210 II 4001 .30 4020 1.70 4049 .65 I1 4002 .30 4021 1.70 4050 65 II 4006 1.80 4022 1.40 4051 160 I
I 4007 .30 4023 .30 4060 2 20 II 4008 1.30 4024 1.20 4066 100 1I 4009 .70 4025 .30 4071 .30 II 4010 .70 4027 .65 4081 .30 I1 4011 .30 4028 1.20 4082 .35 II 4012 .30 4029 1.70 4510 180 II 4013 .65 4030 .45 4511 180 II 4014 1.50 4035 1.60 4516 180 II 4015 1.50 4040 1.70 4518 180 II 4016 .65 4042 1.30 4520 180 II 4017 1.60 4043 1.20 4528 120 II 4018 1.60 4044 1.20

VOLUME DISCOUNT
1 $ 0 00 $24.99 ........1 $25 00 — $99 99 ........
I $100.00 & Up...... ........................ .. less 15% I

I LINEARS
I LM309K T03 1.80 710c Dip Dip 80 I1 LM324A Dip 2 35 711c Dip Dip 100 I1 LM3900 Dip 1.00 723c Dip Dip .80 I1 LM3909 Dip 1.10 741c mOip mDip 35 II NE536T To-100 3.00 747c Dip Dip 150 I1 NE540L To-100 3.00 748c mDip mDip .80 II NE555V mDip .60 7805 To-220 To-220 2.10 II NE556A Dip 1.35 7806 To-220 To-220 2.10 II NE561B Dip 4.50 7808 To-220 To-220 2.10 II NE565A mDip 2 05 7812 To-220 To-220 2.10 II NE566V mDip 2.20 7815 To-220 To-220 2.10 II NE567V mDip 3.10 7818 To 220 To-220 2 10 I
I 709C mDip .60 7824 To-220 To-220 2.10 I

2102-1 MC5 RAM — $2.80

70 
$1.20

80

30 24 Pin
35 40 Pin 
40

8 pin
14 Pin
16 Pin
Molex Terminals Pack of 50

DIODES ETC.
IN4004 (EM404)
IN4007 (EM410)

08IN4006
1 7IN4148

PA60 600TIV 8A Bridge

OPTOELECTRONICS
CA2-30 Opto Isolator 30v mDip 
DL704 0.3" Led Display 
NSL5053 Led Diffused lens 0-2" 
NSC003 Mounting Clip NSL5053

.15

.08
$3.50

$2.00
$2.20

.30 
02

PLUS Transistors, Zenera Electroytics (Axial & 
Radial) Ceramics Switches Resistors etc.

SEND SAE FOR FREE CATALOGUE

Pack & Post 50C Min.

-INEAR ELECTRONICS
P.O. Box 254 Punchbowl 2196.

SAVE 4 
NOW j Books & 

Literature
Amateur radio
THE RADIO AMATEUR'S HANDBOOK, 

by the American Radio Relay League, 
Newington, Conn., USA 06111, 1977. 
Soft covers 165mm x 240mm, 664pp 
plus chapter on vacuum tubes and 
semiconductors, and index. Many 
diagrams, drawings, photographs and 
tables. Recommended Australian 
retail price $11.95.
What can one say about this Fifty- 

Fourth Edition of an annual publication 
which has not been said before? Difficult 
indeed. I shall therefore content myself 
with a short summary of the facts of this 
edition as I see them.

The objective of the publishers always 
seems to be to keep the publication as 
up to date as possible and as might be 
expected, emphasis is on new develop­
ments in solid state techniques. A perusal 
of this edition when compared directly 
with the edition for 1976 shows that of 
the 25 chapters, at least 13 of them have 
new material incorporated to a greater 
or lesser extent. Ten of the chapters have 
been kept substantially unchanged, 
while the chapter on Transmission Lines 
has been reduced in size to make space 
available for an increase in the chapter 
on Wave Propagation.

A colleague of mine commented to me 
many years ago that those of us who are 
interested in the field of electronics and 
more particularly in amateur radio, 
should buy a copy of the Radio Ama­
teur's Handbook at about four yearly 
intervals. I am of the opinion that this 
comment is still even more valid today 
and if you are a beginner in the field, or 
if you have not bought a copy for a few 
years then the Fifty-Fourth Edition is a 
must.

The review copy came from Technical 
Book and Magazine Co. Pty Ltd, 289-299 
Swanston Street, Melbourne. Copies 
should also be available from other tech­
nical booksellers. (I.L.P.)

College text
A FIRST COURSE IN APPLIED ELEC­

TRONICS, by W. Gosling. Macmillan 
Press Ltd, London, 1975. Soft covers, 
134 x 216 mm, 162pp. Many diagrams. 
Recommended retail price $8.95.
This is a revised and updated 

undergraduate "first course" in applied 
electronics. Rather than start in the con­
ventional way with solid-state theory, it 
starts by assuming "black box" micro­
circuit amplifier and logic blocks with

defined terminal behaviour.
It is therefore able to progress into the 

applications of the devices much sooner 
than otherwise, so that just about all of 
the book is devoted to the subject of 
interest-rather than just the second half. 
This should make it of particular interest 
to those doing a degree or diploma in 
a field other than electronics.

The chapter headings are: 1 - Intro­
duction to Electronics; 2 - Fundamental 
Principles of Amplification; 3 — More 
about Amplifiers; 4 - Unwanted Out­
puts; 5 - Feedback; 6 - Feedback in 
Practice; 7 — Feedback Problems; 8 — 
Integrated Amplifiers; 9 - Some Practical 
Examples.

The text is clear and concise, and is 
well served by illustrations.

It would appear well suited for use as 
a text for introductory electronics 
courses, and also for private study.

The review copy came from the Aus­
tralian office of the publisher, but the 
book should be in stock at all major and 
technical bookstores. (J.R.)

Microcomputers
AN INTRODUCTION TO MICROCOM­

PUTERS, Volume 1. Published by 
Adam Osborne and Associates, 
Berkeley, California, 1976. Soft covers, 
134 x 205mm, many diagrams. Price 
$12.50.

AN INTRODUCTION TO MICROCOM­
PUTERS, Volume 2. Published by 
Adam Osborne and Associates, 
Berkeley, California, 1976. Soft covers, 
134 x 205mm, many diagrams. Price 
$15.00.

8080 PROGRAMMING FOR LOGIC 
DESIGN, Published by Adam 
Osborne and Associates, Berkeley, 
California, 1976. Soft covers, 134 x 
205mm, many diagrams.
Back in October last year we reviewed 

the second printing of the first edition of 
the Adam Osborne "Introduction to 
Microcomputers", and noted that it was 
shortly going to be released as two 
separate volumes. Not only has this hap­
pened, but the book has already begun 
to spawn further offspring!

What has apparently happened is that 
as planned, the "basic concepts" part of 
the first edition was expanded and split 
off to become the new Volume 1. That 
left the remainder of the first edition, the 
material dealing with specific micropro­
cessor chips and their systems, to form 
Volume 2. But by the time the publishers 
came to produce the second volume,
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two things became apparent. One was 
that there were a number of new devices, 
which should be included; the other 
thing was that each device really needed 
more detailed treatment than pre­
viously.

The most obvious result of this is that 
Volume 2 has now grown in size to more 
than double that of the complete first 
edition. Even so, the publishers explain 
that they have really only been able to 
provide what they regard as a sufficiently 
detailed and thorough coverage of four 
devices: the 8080A, the MC6800, the Z80 
and the MCS6500.

In addition, because they feel that 
users need more help with the detail of 
programming and applying the various 
devices, the publishers have announced 
that they will be issuing a whole new 
series of books on specific device use. 
The first of these is already available, for 
the 8080; the second dealing with the 
6800 is due to appear shortly.

Briefly, volume 1 is a basic introduction 
to microprocessors and microcomputers. 
It assumes very little background 
knowledge, apart from a basic under­
standing of electronics. It is concise and 
thorough, and if read carefully gives a 
sound grasp of virtually all the basic con­
cepts of microcomputers.

Volume 2 then leads you into the real 
world of specific devices. There are 19 
different devices or device families 
treated: the TMS1000, the F8, SC/MP, the 
8080A, the Z80, the MC6800, the 
MCS6500, the PPS-8, the 2650, COSMAC, 
the EA9002, the IM6100, the SMS300, 
PACE, the CP1600, the TMS9900, the 
mN601 and 9440, the 2900 and 6700 
series, and the MC10800 series.

Broadly speaking each device is first 
placed in general context, then its inter­
nal logic and addressing modes are 
described. Device pins and signals are 
described, together with interfacing and 
interrupt techniques. The instruction set 
is given, together with a benchmark pro­
gram to illustrate various strengths and 
weaknesses.

In summary, the two volumes of "An 
Introduction to Microcomputers" are 
now even better than the first edition as 
an introduction to the subject and a 
reference. They would be almost essen­
tial reading for anyone planning to work 
with microprocessors and systems.

The first of the new programming 
books deals appropriately with the 8080. 
In brief, it is a detailed and down-to-earth 
guide for the logic designer, to help in 
making the change to microcomputer­
based logic design.

Like the first two books it is concise, 
thorough, and well planned. As such it 
should be of great value to anyone seek­
ing to become proficient in the design of 
8080-based systems.

The review copies came from Dick 
Smith Electronics Pty Ltd, who advise that 
they currently have stocks of the first two, 
with catalog numbers B2340 and B2342 
respectively. (J.R.)

BOOKS
NEW—NEW—NEW

Latest editions of some of the most popular books on the 
subject:

A.R.R.L. Handbook 1977 (Amer. Radio Relay
league) $11.95

A.R.R.L. Ham Radio Operating Guide $5.50
A.R.R.L. Electronics Data Book $5.50
Reference Data for Radio Engineers

(New Edition) I.T.T. $37.50
Radio Handbook (William I. Orr) 20th Edition $24.40
World Radio TV Handbook 1977 (Place your order now-

due March)
Weather Satellite Handbook (Dr. R. E. Taggart) $4.95 
Foreign Radio Amateur Call book Magazine (DX Listings)

(55th Anniversary Edition for use 1977) $18.95
Radio Amateur Callbook Magazine (U.S. Listings)

(55th Anniversary Edition for use 1977) $18.50

New Books:
30 IC Projects (Herbert Friedman) $3.75
Unique IC OP-AMP Applications (Walter C. Jung) $6.35 
IC OP-AMP Cookbook (Walter C. Jung) $ 16.60
TTL Cookbook (Lancaster) $ 12.90
RTL Cookbook (Lancaster) $6.60
Active Filter Cookbook (Lancaster) $21.55
FM From Antenna to Audio (Leonard Feldman) $6.35
Transistor Substitution Handbook $5.75
International Transistor Selector (T D. Towers) $6.40
Shortwave Listener's Guide (H. Charles Woodruff) $4.75 
TV Typewriter Cook Book (Lancaster) $14.35
C.B Bible The Complete Guide to Citizens Band

2-Way Radio $7.00

De Muiderbring Publications:
Transistor Equivalents—10th. Edition

(Entirely revised and extended) $8.50
TTL Digital Integrated Circuits Part 1

Series 7400-74132 with Equivalents $8.95
Semiconductor Handbook Part 1—Transistors

(1st. Edition—A.E.C. Van Utteren) $8.95

American Radio Relay League 
Publications:

Hints and Kinks for the Radio Amateur $3.50
The Radio Amateur s VHF Manual $5.50
Understanding Amateur Radio $5.50
The Radio Amateur s License Manual $2.00
How to Become a Radio Amateur $2.00
A Course in Radio Fundamentals $4.50
A.R.R.L. Antenna Book $5.50
Special Communications Techniques for the Radio 
Amateur $4.50
FM & Repeater for the Radio Amateur $5.50
Single Sideband for the Radio Amateur $4.50

Howard W. Sams Publications:
Color TV Servicing Made Easy—Volume 1

(Wayne Lemons & Carl Babooke) $6.10
Color TV Servicing Made Easy—Volume 2

(Wayne Lemons & Carl Babooke) $7.60
Handbook of Transistor Circuits (Allan Lytel) $7.60 
Know Your VOM-VTVM 0 Now Includes Vacuum Tube,

Solid State, Analog, Digital (Joseph A. Risse) $7.00 
Transistor Specifications Manual—7th Edition $7.60 
TV Servicing Guide—Arranged by Trouble Symptoms

(Leslie D. Deane & Calvin C. Joung, Jnr.) $5 75 
Security Electronics (John L. Cunningham) $5.95 
Electric Guitar Amplifier Handbook (Jack Darr) $10.20 
Electronic Projects (Herbert Friedman) $4.50
5 Minute Electronic Projects (Len Buckwaiter) $5.10 
RC Circuits (Rufus P. Turner) $4.75
Practical Transistor Servicing (William C. Caldwell) $6.35 
101 Ways to Use Your VOM and VTVM

(Robert G. Middleton) $5.75
101 More Ways to Use Your VOM and VTVM —

2nd. Edition (Robert G. Middleton) $5.75
Electronic Calculators (H. Edward Roberts) $7.60
Dictionary of Audio and Hi-Fi

(Howard W Sams Editorial Staff) $6.85
Transistor Fundamentals—A Programmed Learning

Course—Volume 1—Basic Semiconductor &
Circuit Principles (Robert J. Brite) $6.35

Transistor Fundamentals—A Programmed Learning
Course—Volume 2—Basic Transistor Circuits
(Charles A. Pike) $6.35

Transistor Fundamentals—A Programmed Learning
Course—Volume 3—Electronic Equipment
Circuits (Martin Gersten) $6.35

Transistor Fundamentals—A Programmed Learning
Course—Volume 4—Digital & Special Circuits
(Louis Schweitzer & Reginald H. Peniston) $6.35

RCA Publications:
SSD-204C Power Transistors $4.50
SSD-2O5C RF/Microwave Devices $4.50
SSD-2O6C Thyristors/Rectifiers $4.50
SSD-2O7C High Reliability Devices $4.50
Solid State Servicing—Hi-Fi, Tape Records,

AM/FM Mono, Stereo, TV B. & W., Color $5.95

Prices subject to alteration. Correct at time of going to press

For Mail Orders please add: 80c Local $ 1.50 Interstate 
McGill s authorised newsagency pty. ltd. 

187 Elizabeth Street, Melbourne. Phone: 60 1475-6-7

Just some of the titles from the biggest 
range of radio and electronics books in Aus­
tralia.
If the book you require is not listed below 
it can be ordered from us.

Designer s Handbook—Solid State Power Circuits $11.25
RC 30—Receiving Tube Manual $4.50
SC 16—Solid State Devices Manual

(New Edition of RCA Transistor Manual) $7.95
HM92—Solid State Hobby Circuits $4.50

Other Titles:
73 Dipole and Long-Wire Antennas

(Edward M Noll) $6.35
73 Vertical, Beam & Triangle Antennas

(Edward M Noll) $7.00
Basic Television—Principles & Servicing—4th Edition

(Bernard Grob) New Edition— Soft Cover $14.45
Basic Electronics—3rd Edition (Bernard Grob) $13.00
Color Television Servicing—2nd Edition

(Gordon J. King) $13.20
Color Television Theory—PAL Systems Principles &

Receiver Circuitry—SI Units (Hutson) $ 11.30
PAL Color Television for Servicemen (W.C. Cook) $ 15.00
Pin-Point TV Troubles in 10 Minutes—Check Charts—

New TV Trouble Shooting Techniques $8.05
The Oscilloscope (George Zwick) $6.70
Pin-Point Transistor Troubles in 12 Minutes—

Check Charts—New Transistor Trouble-Shooting
Techniques $9.65

Transistor Pocket Book (R.G. Hibberd) $9.00
Radio, Valve and Semiconductor Data—10th Edition

(Compiled by A.M. Ball) $4.25
Pickups and Loudspeakers—How to Choose and Use

(John Ear!) $7.50
Audio Technicians and Bench Manual (John Earl) $9.00 
Manual of Sound Recording-Second Edition

(John Aldred) $9.75
Basic Color TV Course (Stan Prentiss) $8.45
Basic Theory & Application of Transistors

(US Army) $3.75
Basic Electronics (US Navy) $6.25
Basic Electricity (US Navy) $6.25
Introducing Electronics Systems (Ian R. Sinclair) $4.50
Introducing Amateur Electronics (Ian R. Sinclair) $3.75
Radio & Electronic Laboratory Handbook 8th Edition

(M.G. Scroggie) $15.60
How to Get The Most Our of Your Pocket Calculator

(Henry Mullich) $1.95
Public Address Handbook—A Manual of Sound

Reinforcement (Vivian Capel) $8.50
MOS Digital ICs (George Flynn) $7.15
Wind/Solar Energy—For Radio Communicationsand

Low-Power Electronic/Electric Applications
(Edward M Noll) $9.00

FET—Principles, Experiments and Projects
(Edward M Noll) $10.20

Fowler's Electrical Engineer's Pocket Book
68th Edition $9.10

Mechanical World Electrical Year Book 1975/76 $8.25 
ABC's of Electronics (Earl J Waters) $5.75
How to Build Speaker Enclosures

(Sams Publications) $5.75
Amateur Radio Technique (Radio Society of Great

Britain Publication) $7.40
Servicing Closed-Circuit Television (Melvin Whitmer)

(Sams Publication) $6.35
Top Projects from Electronics Today $2\ 50
Newnes' Radio Engineer's Pocket Book—

14th Edition $4.50
Getting the Most Out of Your Electronic Calculator 

(William L. Hunter) $12.30
Hi-Fi Loudspeakersand Enclosures (A. Cohen) $8.80
Linear Integrated Circuits (National) $7.60
Voltage Regulator Handbook (National) $7.45
Interface Integrated Circuits—1075 Edition

(National) $7.45
Digital Integrated Circuits (National) $7.60
99 Ways to Know and Use Your Electronic Calculator 

(Sams Publications) $7.15
Foundations of Wireless and Electronics—9th Edition

(M.G. Scroggie) $9.50
Scanner-Monitor Servicing Guide (Robert G. Middleton)

(Sams Publication) $5.95
Transistor TV Servicing Made Easy (Jack Darr)

(Sams Publication) $6.35
Practical Test Instruments You Can Build

(Edited by Wayne Green) $7.80
Ham Notebook—Volume 1 $4.10
Ham Notebook—Volume 2 $5.30
Second Book of Transistor Equivalents & Substitutes

(B.B Babam) $2.75
Mullard Data Book 1976 $2.10
Microprocessor/Microprogramming Handbook

(Brice Ward) $11.90
Electronics Pocket Book—3rd Edition

(Editor P. J. McGoldrick) $10.10
Slow Scan Telvision Handbook (Miller & Taggart) $7.10 
Video Security Systems (Keith W. Bose) $7.15
VHF Handbook for Radio Amateurs (Herbert S. Brier &

William I. Orr) $7.60
The Transistor and Diode Data Book for Design Engineers

(Texas Instruments) $6.70
The Power Semiconductor Data Book for Design 

Engineers (Texas Instruments) $6.70
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Introducing
America’s 

latest

/In exciting nen/era danns with man’s latest 
pocket-sized communications 
link with the outside world.

The Dick Tracy wrist watch may no longer 
be a dream! American space-age technology 
has produced one of the world's smallest 
communicating systems ... the Pocket- 
Com.

MANY BUSINESS USES
Imagine the possibilities! The busy executive 
can talk with anybody in his office, factory 
or work site. The doctor can keep in touch 
with his office ... so can the salesman, the 
construction foreman, the traveller, surveyor, 
builder, installer, sports coach, security 
guard, fire and rescue services, ambulance 
services, recreational or theatre groups . . . 
all can have a pocket-sized means of com­
munications.
On the road, the PocketCom can be used 
as an emergency communications system.

UP TO THREE KM RANGE
The PocketCom provides a range of up to 
three km between units, although it can 
receive signals as far as 25km from stronger 
transmitters.
Note: The range obtained depends on the 
type and number of obstructions between 
units. The distances quoted are optimum 
line-of-sight conditions on a clear channel.

AMAZINGLY SIMPLE 
OPERATION

Turn on the side volume control and select 
Channel A on the front panel. Press the red 
button to talk and release it to listen. All units 
are tuned to 27.240 MHz. When a second 
channel is permitted, plug in the appropriate 
crystals and switch to Channel B.

A Telecom 
is required 
to operate 
the Pocketcom. 

$59. 95
Plus $3-80

postage and handling.
Allow 4-6 weeks delivery.

BEEP-TONE PAGING 
SYSTEM

Each unit comes complete with a beep-tone 
paging system. Simply keep your unit in its 
standby mode. The person calling you 
presses the PocketCom's call button on his 
unit and beep tone will sound on your unit. 
You can carry your unit silently in the standby 
mode for weeks without draining the bat­
teries.

A REMARKABLE 
ACHIEVEMENT

Here are just some of the advanced fea­
tures:
(1) Even with a 60 decibel difference in sig­
nal strength, the unit's automatic gain control 
will bring up each incoming signal to a 
maximum uniform level.
(2) A high squelch sensitivity (0.7 micro­
volts) permits noiseless operation without 
squelching weak signals.
(3) The receiver has better than one micro­
volt sensitivity.

APPROVED BY THE POSTAL & 
TELECOMMUNICATIONS DEPT.

EXTRA-LONG 
LIFE

The PocketCom comes complete with stan­
dard batteries and a light-emitting diode low- 
battery indicator. Batteries, with average use, 
will last for weeks without running down.
A Telecom licence is required to operate the 
PocketCom.

SERVICE-BY-MAIL 
CENTRE

The PocketCom has been designed to give 
you years of trouble-free service, but should 
your unit require servicing, just mail it to the 
Brain Factory at the address given below for 
prompt and expert attention.
The PocketCom is distributed in Australia 
and the South Pacific exclusively by Uni­
trex of Australia Pty. Ltd.

How to Order. Fill in both sections of the coupon. In each section print your name and full postal address in block letters. 
Cut the entire coupon out around the dotted line. Send it with your money order or crossed cheque to this magazine’s Reader 
Service (Pocket C.B.), P.O. Box 93, Beaconsfield, NSW 2014. Cheques should be endorsed on the back with sender’s name 
and made payable to this magazine. This offer is open to readers in Australia only.

This Magazine’s Pocket C.B. Offer No. 93/77 EA.3.77

NAME

ADDRESS

STATE POSTCODE QTY.

NAME
ADDRESS

STATE POSTCODE
Please send me ................................................... (state guantity) Pocket C.B.
I enclose my postal/money order to the value of $
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Letters to 
the editor

Novices & CB
After reading the article on CB radio 

in the Yearbook and being a newcomer 
to CB there are several questions which 
spring to mind and I was wondering if 
you would be good enough to answer 
for me.

(1) I would be willing to obtain a 
Novice Licence, but does it permit me 
to use CB in my car?

(2) Where could I obtain the necessary 
theory required for such a licence?

(3) Is the Novice Licence good for all 
times or must I obtain a more advanced 
licence after two years, which is what the 
W.I.A. imply?

(4) Do you recommend any brands or 
types of sets, or where I can obtain tech­
nical information of various brands cur­
rently on the market?

The above questions may seem funda­
mental, but I find I am getting either 
vague or contradictory answers to some 
of them. If you could spare the time to 
answer them I shall be grateful.

Arthur P Hinvest
Lane Cove, NSW

COMMENT: To prepare for the Novice 
Licence, you could rely on private study 
or inquire from the WIA regarding 
courses. (See advertisements.) 
Officially, the 2-year tenure still applies 
but this could change; we hope it does! 
A Novice Licence holder can operate 
mobile and can use CB-type gear—but 
only talk to fellow amateurs within the 
amateur band, which excludes the use 
of CB channel 23. Also amateurs can 
strictly only discuss technical matters. 
Sorry, but we can't recommend par­
ticular brands.

the maximum speed limit. Nd one will 
exceed the speed limit if he knows a 
police car is half a mile ahead or behind 
him ..." So what are these drivers doing 
when the report does not go out-driving 
irresponsibly and hoping to do so with 
impunity?

You present a "representative selec­
tion of some words and phrases of the 
jargon"—thirty definitions of which four­
teen refer to police or police activities. 
The style of the jargon clearly indicates 
that the CB's do not see the police as the 
"good guys"-on the contrary, it 
indicates little respect for them as a law 
enforcement agency. How do you relate 
the "favourite topic of conversation" and 
the style of the jargon to your belief "that 
it will inevitably be abused by an 
irresponsible minority"? I put it to you 
that indications are that it will be abused 
by an irresponsible majority.

While it is a good thing that those in 
distress should receive early succour, 
and you list several examples of these,

LAFAYETTE MICRO 723 23 CHANNEL. 
5 WATT S139.50

I would like to see published a list which 
can never be available—a list of the 
irresponsible motorists who have been 
sheltered from rightful apprehension by 
the use of CB Radio.

It is not enough to be a "good guy" 
some of the time; to be a hero at an 
accident, when it might well be that the 
driver responsible is one whom the CB 
warned down on a previous occasion.

Irresponsible motorists will only 
behave when they think surveillance is 
on. I can see no grounds for the belief 
that in sheltering them, the CB's are 
"helping the police"-all that they are 
rendering in this regard, is a disservice to 
the community.

C. Redman
Wallsend, NSW

COMMENT: What you really seem to be 
saying is that most people are antisocial, 
not just a minority. Perhaps you are 
right. But if this is sufficient reason to 
ban CB radio, why not ban cars as well? 
Apart from the practical problems in 
trying to ban either at this stage, the fact 
is that both facilities may be and are 
used for worthwhile purposes.

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.

CB

23 CHANNEL CB MOBILE TBANSCEIVER.
MODEL SR-76 S95.00

Specifications
Heceiver—
Frequency Range: 26.965 MHz—27.255 MHz
Sensitivity: 1i/V at 6 dB S/N
Selectivity. 60 dB Bandwidth 20 KHz

Output Power: 3W into 50 ohm with 13.8V DC power

Frequency Tolerance: ±0.005% (-30°C— + 65°C)
Modulation Capability: More than 80%

Antisocial use of CB
I refer to the "Electronics Australia 

Year Book 1976/77", in which you 
present a case for CB Radio. As you are 
an advocate for the "yes" case, I think 
it fair to assume that you will minimise 
the points for the "no" case. I put here 
one of these points.

In "Modern Electronics" (August-Sept. 
'76) there is an article on CB's, apparently 
of American origin. The author states "... 
police are their favourite topic of conver­
sation. Where they are, what they are 
driving, radar, speed traps, direction of 
travel, and what they are doing ... Once 
the police are on the roads, the report 
goes out and the trucks settle down to

TELESAT 75 SSB AM FULL 23 CHANNEL 
S249.00

HA 310 1 Watt 3 Channel Hand Held St 49.00 per 
pair
Sharp 100 MW Hand Held S7S.00 per pair

PLUS MANY MORE
Also ... a wide range of accessories. Cable 
SWR meters, power meters and antennas.

Phone, Write, or drop in and see us at:

Teleview 218 CHAPEL STREET, PRAHRAN 3181, 
MELBOURNE. PHONE: 51-6743
MAIL ORDERS WELCOME
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MODEL AC -500 S119.00

Specifications
Transmitter:—
RF Output Power: 4 Watts
Modulation Capability : 80-100%
Harmonic Suppression : More than 50 dB

Sensitivity at S N 10dB : 1.0 uV
Selectivity at ± 10KHz : 70dB



REPUTATION
An obligation-free and 
comprehensive catalogue 
is yours for the asking.

Reputation cannot be bought! A 
good reputation is earned with con­
sistent quality and service 
C&K OF AMERICA, has a sound 
International reputation for quality 
products — Switches perfected and 
produced almost entirely by auto­
mation.
C & K OF AUSTRALIA upholds 
this fine reputation as a Specialist 
Switch Marketing Company offering 
U.S.A, factory fresh products and 
service.
The extensive range offers a choice of 
more than ONE MILLION different 
switch styles and configurations. 
Toggle, Pushbutton, Slider, Rocker 
and Lever Handle actions, a variety 
of actuators and terminal styles to 
suit any application ..... Snap-in 
bezels, LED adaptable types, dressy 
hardware ..... All these and the re­
cently introduced C&K Thumb­
wheel Switches.
C&K really care, there’s even a 

special spanner available to facilitate 
switch mounting.
C&K reputation..... Consider the 
advantages.

C&K Electronics (Aust.) Pty Limited
Office 2/6 McFarlane Street Merrylands NSW 2160
PO Box 101 Merrylands2160 Telephone 682 3144

Agents: Melb. 88 5282/Adel. 2692544 /Brisbane 36 1277/Perth 68 7111

AUDITEC P.A. POWER

HIGH RELIABILITY COUPLED WITH HIGH QUALITY
PERFORMANCE MEAN BETTER VALUE FOR YOUR P.A. DOLLAR

Stock Amplifiers include: 1009-120 watts RMS. Rack mounting; 1027-250 watts 
RMS Rack Mounting; K104— 1 20 watts RMS 2 Preamplifier Input Channels; K105— 1 20 
watts RMS. 4 Preamplifier Input Channels (illustrated).
Options include: Single Channel Preamplifier for 1009 and 1027; Preamplifier and V U 
Meter for 1027 (illustrated).
These amplifiers are fully Australian designed and manufactured, and are guaranteed for 12 months

AGENTS:
SYDNEY: Alan Oliver Electronics Pty Ltd. Phone 43 5305 
MELBOURNE: Zephyr Products. Phone 568 2922 
BRISBANE: E D A. Delsound. Phone 52 8694 
ADELAIDE: Neil Muller Pty Ltd. Phone74 1 162 
BUNDABERG: Bundaberg Hi-Fi. Phone 71 3176 
CANBERRA: Musique Boutique. Phone 82 2553 
TAMWORTH: Hi-Fi Gallery: Phone 65 7788 
MARYBOROUGH (QLD): Keller Electronics. Phone 21 4559 
ROCKHAMPTON (QLD): Premier Sound. Phone 28 2701 
SURFERS PARADISE (QLD): Beno's Musical Supplies. 
Phone 38 1568
WHYALLA (S.A.): Audiolab Sales. Phone 45 7755

A FOR DESCRIPTIVE LEAFLETS ON THESE AMPLIFIERS CALL
PHONE OR WRITE TO:

AUDITEC AUSTRALIA PTY LTD
10 WAITARA AVENUE WAITARA, N.S.W. 2077
PHONE: 48 4116
(PACIFIC HIGHWAY SIDE OF WAITARA STATION)

Prices quoted are recommended only, and include sales tax. Prices 
may be slightly higher Interstate.
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The Amateur 
Bands by Pierce Healy, VK2APQ

What's in a name?

Give a dog a bad name and hang him—so says the old proverb. But 
the stigma of being judged guilty by inference is not appreciated by 
those qualified as amateur operators.

These notes for February, 1975, gave a short 
resume of the possible derivation of the word "Ham" 
as applied to amateur radio under the heading "Term 
of affection or disdain".

Over recent months the news media has been link­
ing the term "Ham" with illegal (so-called CB) 
operations.

These comments are not intended to be an expres­
sion of opinion on potential citizen band operation, 
but an endeavour to correct that misnomer.

There is such a thing as poetic licence; but its use 
should not bring discredit or misrepresent.

It may be therefore, reasonable to suggest that 
there should be some set of standards whereby 
reports in the news media do not imply that any one 
person, group, or organisation is connected with the 
activities of another. Particularly when referring to 
controversial activities.

Assuming that it is due to being misinformed, let 
us look at these facts in the hope that those reporting 
such instances will be more enlightened on the sub­
ject.

For many years, even before the term radio com­
munication was coined and it was wireless, not radio; 
the word "Ham" was used to describe a non­
professional telegraphist or a person experimenting 
with wireless and using Morse code as a means of 
communication.

In general it referred to amateur experimenters in 
the field of radio communication and as that acitivity 
spread throughout the world it was a very simple and 
convenient expression understood by persons of all 
nationalities. In fact the word "Ham" came to mean— 
The Amateur Service—the official title recognised by 
the International Telecommunication Union; the 
specialised agency of the United Nations.

The amateur service is unique inasmuch as it is the 
only non-commercial communication service recog­
nised and included in the ITU radio regulations. The 
ITU is the world administrative body which deter­
mines the regulations for all types of communication 
services, whether it be telephone, telegraph, cable, 
radio, broadcasting services, satellites, TV, etc., and 
determines the frequency allocations for such ser­
vices. At present there are 152 member countries of 
the ITU.

Although the amateur service is controlled by each 
national administration, it has its own representation, 
a non-.voting role, through the International Amateur 
Radio Union at major ITU conferences. The next is 
the World Administrative Radio Conference in 
1979.

To review briefly, "Ham" implies
— a technically qualified licenced operator.
— an official communication service.
— represented by the IARU.
— the use of probable Morse code.
None of these points can be applied to the so- 

called "CB" activities.

Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns. Photographs will 
be published when of sufficient general interest, and where space permits. All material should 
be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200.

Therefore, those who use the term "Ham" when 
reporting non-amateur radio activities or write 
headlines such as "CB Hams", are not only airing their 
own ignorance on the subject but are misleading the 
general public with grossly inaccurate statements.

Such mis-reporting has been a major cause of 
antagonism among some sections of licensed ama­
teurs towards CB proponents.

Another cause for objection by amateurs is the 
illegal operation, within specified amateur frequency 
allocations, by persons with flagrant indifference to 
the amateur's code of ethics and to international or 
local radio regulations.

Point one of the amateur's code reads "... He 
never knowingly uses the air for his own amusement 
in such a way as to lesson the pleasure of others".

In addition amateur radio is a self policing activity. 
Amateurs, under the chairmanship of a departmental 
radio inspector, maintain an amateur advisory com­
mittee which reviews reported breaches of regula­
tions or practices.

Failure by an amateur to correct breaches the com­
mittee brings to his attention may result in depart­
mental action to restrict or cancel his licence.

CANBERRA EASTER CONVENTION
The ACT Division of the WIA invites amateurs, 

their families, and friends to attend the bienniel Can­
berra Easter Convention.

Here is a chance to renew old acquaintances, make 
new ones, have a pleasant weekend, have some old- 
fashioned radio fun and see the national capital all 
at once.

There will be ample time for sight seeing as the 
program is spread over Friday to Sunday night, with 
Monday free to have a final look at the capital and 
return home.

The date 8th April, 1977—11 th Arpil, 1977.
The main venue is the East Basin Pavilion, which 

is off the Constitution Avenue, Russell. The secondary 
venue is the Griffin Centre, Bunda Street, Canberra 
City.

Registration fees will be $5.50 per amateur, $3.50 
for ladies and 50c children.

The weather in Canberra during Easter is some­
times brisk but usually fine and sunny during the 
day.

The convention station VK1WI will be manned on 
7050kHz SSB and channel 50 FM. The Canberra 
repeater VK1RAC, channel 6, will also be moni­
tored.

There will be activities for children on both Satur­
day and Sunday.

Program: Day; Time and Events—
Friday 8th April: Mainly for travelling to Canberra, 
registration, setting up trade displays. The registration 
centre is the East Basin Pavilion.

Saturday 9th April:
0930-0950 Receiving contest, channels 40 & 50 FM

also 3573kHz.
1000-1150 Hidden transmitter hunts, 2 metres AM 

and channel 50 FM.
1200-1300 Lunch—pies, sandwiches, coffee and tea 

at the Pavilion.
1300-1315 Surprise event at the Pavilion.
1330-1345 Ladies VHF scramble.
1400-1515 Two metre talk-in transmitter hunts.
1415-1715 Three hour coach tour of Canberra show­

ing you the high and low spots of the national capi­
tal.

1530-1700 Two metre FM transmitter hunts. 
1715-1725 Two metres SSB/AM scramble. 
1745-1755 Novices vs the Rest—all band scramble.
1800-???? BBQ and social get-together at the

Pavilion.
Sunday 10th April:
1000-1130 WAWC Mobile Contest; the only one of 

its kind in the world—no one else would dare! Every 
competitor gets a beautiful multicolour "Worked 
All Water Closets" certificate.

1145-1245 40 metre hidden transmitter hunts.
1315-1445 Lake cruise—the launch "Mimosa" will 

take you on a 1h hour cruise on Lake Burley Grif­
fen during which lunch will be served. Note:—the 
cost of the cruise ($6.50) is not included in the 
registration fee.

1500-1530 Pedestrian 2 metre AM transmitter hunt. 
1545-1700 Two metre FM transmitter hunts.
1700-1830 Transfer to the Griffen Centre for eve­

ning's proceedings.
1830-1930 General interest films at the Griffen 

Centre.
1930-2030 Contest results and prize presentation. 
2030-???? Social get-together and farewells.

A note of warning: Accommodation is critically 
short in Canberra over the Easter period. The Con­
vention committee has arranged for accommodation 
at four locations in Canberra which should cater for 
most tastes. However early booking is absolutely 
essential. A deposit of $10.00 is required.

Address correspondence to—Canberra Easter Con­
vention. PO Box E338, Canberra, ACT, 2600.

10GHz WORLD RECORD
A world record of 521km was made on the 14th 

August, 1976 by G4BRS and GM30XX operating from 
Cornwall and Scotland respectively. Both used low 
power Gunn oscillators running at WmW. G3BRS 
used an 0.76 metre dish antenna and GM30XX an 0.6 
metre dish. Signals were exchanged directly on 
10GHz without the use of liaison on a lower 
frequency, and both stations were operated single- 
handed.

The tests were conducted over a three hour perioc 
and signal strength measured by G4BRS ranged from 
10dB above the noise to 45dB above the noise.

THE NOVICE LICENCE SCENE
There has been much discussion and many reports 

on the standard of the Amateur Operators Novice 
Licence theory papers, in particular the paper for the 
November 1976 examination.

It is pleasing to note that the federal executive of 
the WIA is taking the matter up with the appropriate 
department.

In the January issue of the WIA official magazine, 
Amateur Radio, was the following statement from 
David Wardlaw, VK3ADW, federal president, WIA.

"It is now some time since the introduction of the 
novice grade licence.

"After many delays we have now reached the stage 
where two examinations have been held. It is 
therefore rather disappointing to note from the many 
reports received that the standard of these examina­
tions appears to have been set at a level not much 
below that of the AOCP theory exam.

"If the concept of the Novice grade is to succeed, 
and we want it to succeed, the examination standard 
must be set at such a level to be achieveable by those 
for whom we believe the grade was intended and 
not just for near-miss AOCP candidates.

"The executive is pursuing this matter".
A ten day novice licence seminar was conducted 

from 29th November to 10th December, 1976 at the 
Box Hill Technical College especially for teachers of 
Electrical Practices courses in a number of schools 
in Victoria.
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WAUTV CB GEAR
When you buy from VICOM you get only quality gear sold and serviced by the experts. 
All transceivers are given a thorough pre-delivery checkout supported by technical 
expertise and well equipped workshops. A wide range of spare parts is available, and 
all new gear carries a 90 day warranty.

ANTENNAS
BASE LOADED WHIP 1/^

Model M1 base loaded mobile whip, 40.5 inches 
long 50 omh impedance, vswr less than 1.5. 
Includes rood top mount, optional boot lid 
mount, spring and coax with PL259 plug. $27 
+ P&P

PANTHER

synthesised $279
PANTHER SSB DELUX TRANSCEIVER

This superb rig is the ultimate in quality and sophistication! The 
Panther SSB is synthesised and requires no crystals frequency 
stability is within 0.001%! There are 69 available modes: 23AM, 
23LSB, 23USB at 5w am and 15w pep input. Controls include 
squelch, effective noise blanker and transceiver PA system switch.

27MHz HELICAL GROUNDPLANE

27MHz HELICAL GROUNDPLANE
Superb quality, wound on light and strong fibreglass 
rod with teflon protection $79

HUSTLER CENTRE LOADED WHIP
Ideal mobile whip, mounted on bumper bar $19. 
Mast $26. Bumper mount $19. spring $11.50

$159
COUGAR 23 B AM DELUX TRANSCEIVER
Delux mobile 23 channel (synthesised) for the quality conscious Novice. The Cougar 
features built-in swr meter, noise blanker, delta tune, rf gain control, mic gair 
control, built-in modulation meter, separate PA switch. Circuitary consists of 1 IC 
20 transistors, 18 diodes. RECEIVER: dual conversion, sensitivity 0.5 uV for 10 dB 
S+N/N, selectivity 6 dB bandwidth 5kHZ, PA audio power 5 watts. TRANSMITTER: 
5w input, spurious harmonic suppression better than 55 dB.
Comes complete with mic. mobile bracket, de cable and manual

CB BOOKS * *
CB RADIO ACCESSORIES. Explains the use of 
CB accessories for increasing communicating 
range, reducing interference. $6.90
CB RADIO ANTENNAS. How to select, install 
and properly use CB antennas $6.95
CB RADIO CONSTRUCTION BOOK. A multitude 
of projects for low cost devices designed for use 
with CB radios $6.90

CAR RADIO SPLITTER
Permits operation of your AM or AM/FM cat 
radio from 27 HMz antenna. Can be used with 
any series fed (ungrounded) 27 HMz antenna 
Finished with RG58/u and car radio high im­
pedance lead, each 60 inches long. Excellent 
isolation between entertainment radio ' and 
27 MHz transceiver. Includes adjustable 27 MHz 
match for optimising SWR. $31 + P&P $1.50.

27MHz TEST SET
Yes a special this month (normally $55) this little 
device serves nine useful functions and is ideal for 
the home serviceman. $45 + P&P

Front panel meter indicates modulation. points or relative
RF output. The rig comes complete with mic, mobile mounting 
brackets, de cable and VICOM 90 day warranty. A real bargain!

BUILT-IN SWR BRIDGE!

Superb quality low pass filter (32 MHz cutoff) for trans­
mitters 1.8 to 30 MHz. Insertion loss under 0.5 dB, input/ 
output impedance 50 ohms. Copper construction with SO 
239 sockets. Will handle 200w pep (max). $20 + P&P 
1KW pep model (0.3 dB insertion loss) $35 + P&P

GET THOSE EXTRA “S” POINTS!
QUALITY 27 MHz ANTENNA COUPLER
To match the transmitter final to the antenna line and ensure 
optimum power transfer. This quality coupler covers 27- 
30 HMz with an input impedance of 50 ohms unbalanced 
at 200w pep. Output impedance range 10 to 300 ohms 
unbalanced. Insertion loss better than 0.5 dB. $59
POPULAR VC2SWR/PWR METER

$319
$339

The popular VC2 covers 3-150 MHz with power measure­
ment 12/120 watts. Will handle up to 1000w. 50 ohms 
impedance, twin meters. This quality tru-line instrument 
is ideal for the shack or for permanent mobile installation.

LISTENER-1 "V" type covers 3-30MHz with special 
trap for DX reception $22 + P&P
LISTENER-3 long range wire dipole antenna 
3 30MHz complete with balun, feed wax, VHF 
plug, insulators. Ideal for the serious SWL 
$49 + P&P

33 13.8V DC POWER SUPPLY
This is a fully regulated supply with an output of 
3.8vdc at 3 amps (5A peak). Includes an on-off 

switch and neon indicator and comes complete 
with mains flex and 3 pin plug. Ideal as a bench 
supply or for powering transceivers. $33

A licence is required for all transmitting equipment.

VICOM
DEALERS: 
Perth: 
Adelaide: 
Canberra: 
Brisbane'

Netronics, 388 Huntriss Ave., Woodlands Phone 46 3232 
Graham Stallard, 27 White Ave, Lockleys Phone 43 7981 
Daicom Electronics, 29 Colbee Court Phillip Phone 82 3581 
Elite Electronics, 69 Wardell St Dorrington, Phone 38 4480

Head Office & mail orders . . .
139 Auburn Rd, Auburn, Vic. 3123 Ph: (03) 82-5398
Sydney
23 Whiting St, Artarmon, NSW 2064 Ph: (02) 439-1271

Prices include Sales Tax but exlude freight and insurance. For insurance allow $1 per $100, minimum 
$1. Freight sent Kwikasair (freight "collect") unless otherwise specified. Prices and specifications are 

subject to change without notice.

AMATEUR BANDS

Model G2 as above with gutter clamp $29.90

HELICAL WHIP
Model HW-11S-6 6ft helical whip, covered in 
tough polastic. this top loaded (helical) -s designed 
to give a perfect 52 ohm match.

MARINE WHIP
Model HW-11-6M requires no ground plane and can 
be operated on fibreglass, wood surface or on a 
mast. $65

SWL GEAR *
The YAESU FRG7 Communications Receiver is 
ideal for serious Short Wave Listeners. This new 
model now features as ssb clarifier control. Price 
$325

The famous BARLOW WADLEY receivers offer 
all the advantages of a quality communications 
receiver,only it is portable!

Barlow INadley Standard model 
Barlow Wadley with FM model

SWL ANTENNA COUPLER
For matching the receiver to the antenna line, this 
quality product handles signals from 2 to 30MHz 
with an output impedance 50-600 ohms.
$29.00 + P&P

RECEIVER BOOSTER
This preselector improves the selectivity and 
sensitivity of your short wave communications 
receiver. It covers 4 bands from 2 30MHz with a 
gain of 15dB! $35 + P&P

Fourteen teachers attended the course and their 
backgrounds ranged from virtually no electronic 
knowledge to a few who had done industrial elec­
tronics at night school. Two had fairly advanced cer­
tificate level courses to their credit and really only 
participated to learn some of the specific amateur 
radio jargon.

At the commencement of the course the class was 
given an attempt at the trial novice exam set by the 
NSW division YRS. Nine members obtained less than 
70%. The class average was 64%. At the end of the 
course the organisers sprang a surprise and gave the 
same exam paper. Only two members got less than 
70% and the class average shot up to 80%. It was con­
sidered that even though the class had some 
familiarity with the paper, the second run was an 
indication that a better understanding of radio theory 
had been achieved.

A number of text books were used, but those most 
accepted were the ARRL—Course in Radio Fun­
damentals, and Keith Howard's, VK2AKX—Manual 
for Novices.

The teaching task was shared by seven staff mem­
bers of the Box Hill Technical College Radio Depart­
ment. Practical sessions using instruments and 
components were included when time permitted 
after the course. The college staff concluded that in 
many ways the course had covered more areas than 
the normal radio apprenticeship course. However, 
the depth with which the topics were covered was 
nowhere near as detailed as the apprentice course.

The aim of the course was to raise the standard 
of the participants to a higher level than the novice 
licence requirements, so that an expertise was 
developed to enable the teachers to pass on their 
knowledge in the schools when training more young 
operators from among their students.

It is possible that some of the class will attempt 
the limited licence exam and indications are that they 
should do well.

Morse code was taught for one to two hours per 
day. Copies of practice tapes were made available 
for home study.

This report, received from Graeme Scott, VK3ZR 
concluded with the following concept:—
"If we teach more people to train more amateur 
operators, then the strength of the ranks of compe­
tent operators will be increased".

A syllabus for the novice theory examination has 
been prepared by the recently formed WIA federal 
education committee and passed to the PMG's 
Department for consideration.

The November, 1976 novice examination results 
for the three sections were:—Morse code 55.7% pass; 
theory 48.9% pass; and regulations 69.4% pass. The 
lack of a syllabus and the standard of the theory 
paper is considered to be the reason for such a low 
percentage of successful candidates.

NOVICE MANUAL: the manual, written by Keith 
Howard, VK2AKX and published by the Westlakes 
Radio Club was the 1976 bestseller for aspiring ama­
teurs in Australia. The 1977 edition has been updated 
and contains 106 pages of definitions, explanations, 
sample questions and answers.

Copies of the manual may be obtained for $2.60 
post paid within Australia from the Westlakes Radio 
Club, PO Box 1, Teralba, NSW 2284.

PRACTICE NOVICE EXAM
The Victorian Division of the YRCS will hold a prac­

tice novice examination on Saturday, April 2,1977.
The exam will be held at a venue near Melbourne 

city and will be similar to the official (Postal and 
Telecommunications Department) novice exam in a|l 
sections; theory, regulations, and telegraphy (sending 
and receiving). Any person in Victoria may attempt 
the practice exam. Results will be posted within two 
weeks of the exam, at the latest.

The YRCS practice novice exam will be held just 
over a month before the next official novice exam. 
If you are intending to get a novice licence, you 
should attempt the YRCS practice novice exam.

Persons wishing to attempt the practice exam 
should send a letter to:
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The Examiner,
11 Vista Ave., 
Kew, Vic. 3101.

Enclosed in the letter should be: one self­
addressed envelope; two loose 18c stamps, and a 
note containing full name, postal address and phone 
number. Applications should be postmarked by or 
before March 21.

Candidates will receive a letter before the 
examination, giving exact venue, time and other 
details.

YOUTH RADIO SCHEME
Subsequent to the YRS notes being prepared for 

the January, 1977 issue, the following points of 
interest on the activities of the Victorian YRCS came 
to hand from Kevin Baker, VK3BKR.

During the past year new instructional notes to 
cover the new syllabii were introduced. More than 
80 certificates have been issued to successful 
students who used them as the basis for study. Sixty 
of the certificates were for the Elementary Stage 1 
and the remainder for the Elementary Stage 2. At 
least two YRCS members gained their novice grade 
licence and it seems certain that there were others.

Thirty clubs registered with the YRCS in Victoria 
during 1976 and an invitation has been extended to 
any club in Victoria interested in joining the scheme 
to contact the state supervisor, Reverend Bro. Frank 
Whittom, VK3BAN, 204 Churchill Avenue, Bray­
brook, Vic. 3019.

Instructional notes for Elementary Stages 1 and 2 
are available from the State supervisor at $1.00 and 
$1.50 respectively. The booklet written by Roy 
Hartkopf, VK3AOH, Logic and Logic Circuits, is also 
priced at $1.00.

It is planned to hold the annual general meeting 
of the YRCS, Victorian Division on Friday, 25th 
March, 1977, at 7.30pm at the Christian Brothers 
College, Queenberry Street, North Melbourne.

REPEATERS
During January, 1977 meetings were held in the 

Goulburn and Newcastle areas of NSW between 
members of the VK2 (NSW) divisional council WIA, 
the repeater committee, representatives of various 
radio clubs, zone officers and members.

The object of the meetings were to discuss many 
aspects relating to repeater channels and operation 
in VHF and UHF bands. Also many matters associa­
ted with divisional activities were dealt with.
Similar meetings are planned for other areas in the 
state.

Details of repeater channels and allocations within 
Australia are available in "Electronics Australia Year 
Book for 1976/77", WIA magazine "Amateur Radio" 
(on circulation to members only); and a handy wallet 
leaflet prepared by the NSW division WIA and issued 
with the compliments of Jacoby Mitchell Co.

A note of interest on repeaters from overseas. The 
first repeater in France was put into operation during 
the latter part of 1976. It is located in the Pyrenees, 
near Foix and has an output of 10 watts on European 
channel R1; 145.025/145.625MHz. Unlike most of 
other European repeaters this unit is carrier activated, 
no tone signals are needed. Coverage is reported to 
be the whole of Southern France.

CB Vs AMATEUR RADIO
In a note received from Graeme Scott, VK3ZR, 

WIA federal education officer, he posed this point 
for thought among those advocating CB type com­
munication.

CB systems are intended to provide short-range 
person-to-person links, involving genuine personal or 
commercial messages. It is not intended for amateur 
type chatter and, in fact, some legislation specifically 
forbids amateur type operation.

Genuine amateur radio, on the other hand, opens 
up a whole new vista of activities. These include local 
and world wide communication on medium, high, 
very high and ultra high frequencies using speech, 
Morse code, slow scan television, amateur television, 
radio tele-type, repeaters, satellites, moonbounce 
and other types of transmission.

In addition there are local and worldwide contests 
to participate in and the opportunity to discuss the 
ideas and problems of a technical nature with per­
sons with the same interests in other countries. Ama-

IONOSPHERIC PREDICTIONS FOR MARCH
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. 3.77
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teurs have been and are currently engaged in original 
research in the electronic field such as digital and 
data processing, microprocessors and the like.

Graeme suggests that an association with the ama­
teur fraternity through the WIA or amateur radio 
club for twelve months would prove that there are 
much broader horizons in amateur operation than in 
CB operation.

Amateur radio is not a closed society as some 
would like us to believe. If it were, amateur societies 
would not be working to encourage more to take up 
the hobby. The WIA would not have its Youth Radio 
Club Scheme and other facilities such as lecture and 
correspondence courses for those who want to gain 
the knowledge required for an amateur licence.

RSGB COMMENT: Articles supporting the 
introduction of CB in England have appeared in 
various publications in that country. Commenting on 
that fact in the November, 1976 issue of the Radio 
Society of Great Britain magazine—Radio Communi- 
cation-it stated; "It is apparent that much of this 
material has been generated by these who will profit 
financially from the introduction of the facility rather 
than by potential users".

It further stated that the RSGB is not opposed to 
the introduction of a short range personal com­
munication facility provided that its location in the 
spectrum and the equipment used are suitable.

It went on to say that the 27MHz band as used 
in the USA and some European countries is probably 
one of the most unsuitable frequency bands that 
could be envisaged, for tTiree main reasons:

a. its proximity to the amateur 28MHz band and 
the consequent availability of high power equipment 
together with the ease of illegal operation in this 
band.

b. the existence of long distance propagation 
during part of the sun spot cycle.

c. the interference to television receivers, particu­
larly those operating in Band 1. Having regard to 
equipment now available it would appear that a VHF 

or UHF FM service with power limitation, crystal con­
trol and type approved apparatus could be suitable.

Further, if this facility is eventually allowed it ought 
to be located in a part of the spectrum remote from 
any amateur allocation to prevent illegal operation 
in an amateur band such as is now experienced in 
the USA.

RADIO CLUB NEWS
BLUE MOUNTAINS RADIO CLUB: Five members 

of the club, Peter Willis; Fred Santos; Terry Ryeland; 
Cec Healey; Steven Chivers were successful in the 
November, 1976 novice exam. Terry Ryeland also 
gained his limited licence.

The club has been allotted the call sign VK2NCM 
and members are constructing an 80 metre club 
transmitter. Practical work nights commenced on 
Monday, 7th February, 1977 at the Blaxland Primary 
School. An invitation is extended to those interested 
to attend these classes. ®

SO YOU WANT TO BE 
A RADIO AMATEUR?

To achieve this aim. why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, 
the Institute is well qualified to assist you 
to your goal. Personal Classes for 1977 will 
commence on Tuesday, February 8th., 
1977. Applications which are accepted in 
order of priority, are now being received. 
Correspondence Courses may be com­
menced at any time

For further information, write to
THE COURSE SUPERVISOR,

W.LA.
14 ATCHISON STREET, 

CROWS NEST, N.S.W. 2065
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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 $2. Freight payable at nearest attended 
Railway Station

P.M.G. TYPE TELEPHONES
Standard desk type with magneto bell 
calling device. Range 30 miles Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line.

$35.00
(2TELEPHONE SETS)

$ 2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

FOUR CHANNEL 
VHF TRANSCEIVER

12 5 to 140 M / hz. 28 volt DC operated AM 
single crystal locks both TX and RX on same 
channel complete with generator.

$33.00

TUNING UNITS
T U. Series Contains variable condenser 
suitable for aerial tuning, vernier 5” Ceramic 
Coil Former, etc. 1 9" rack mounting, only 
$ 9.50 ea. .Post A $2 30, B $ 3 75. 
C. $4 80. D $6 55

ILFORD 17 5 mm 
SPROCKETED 

MAGNETIC TAPE
1000 ft reels brand new original packing 
$4.00 tía. quantity
available

Post A $1 30 8 $2 00 
C $2 30 D $2 80

No 62 TRANSCEIVER
With headphones accessories etc

$60

TELEPHONE WIRE
1 mile twin (2 miles) genuine ex-Army Don 
8 perfect condition $35 per drum $2.00 car­
tage to rail freight payable at destination.

PRISMATIC COMPASSES
Genuine ex-army Mk 3 liquid damped as 

new $45 00 P & P A $ 1 70 B $2 25
C $2 40 D $2 65

MORSE KEYl MORSE KEY BUZZERS
$1.75 $4.25
Post 40c I Pnct 6Oc

DYNAMIC
TRANSISTOR CHECKER
Provides a visual indication of signal output
Tests electrode open circuits, short circuits 
current gam $18.20 ea
P & P A$1 70 BS2 25. C$2 40 DS2 65

MULTIMETER
A compact and handy tester for 
workshop or lab where quick circuit 
checks are required
DC Volts 2 5 to 1 000V (20.000 OHMS per 
volt) AC Volts 10 to 1.000V (10.000 OHMS 
per volt) DC Current 50 UA 25 MA 250 MA 
Resistance 40 K OHM. 4 MEG OHM Deci­
bels minus 20 DB plus 62 DB complete with 
instructions only $22.50 Ea. P.P. $1.05. 
Multimeter similar to above 30,000 OHMS 
per volt $29.50 P.P. $1.05.

Only $17.25 ea Post $1 05

BENDIX PIONEER
Drift Sight
Type B3 
$250 00

4 DIGIT RELAY COUNTERS 
SO^voit DC, suit slot car Lap counters, 

• 1.25 each P & P 60c

NIBBLING TOOL
Cuts sheet metal like a punch and die. 
trims, notches and cuts to any size or 
shape over 7 16inch.

ONLY $12.50
Post $ 1 10

NIFE CELLS
1 2 Volt, fully charged, 4in x 3in x lin 4 
AH.

$1.50 each P & P 80c

5" CRO TUBE 5 BPI «5 50 each
Post A $1 40 B $2 25. C $2 70 D 

$3 45

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

___________$6.95 Post $110_____________

522 Transceivers 100 ISOM CS

$35.00

30x30 
LENGTH 12'/,". HEIGHT 

10" 
WEIGHT 1 $4 lb.

$27.50

45x40
LENGTH 16", 
HEIGHT10" 
WEIGHT2lb.

$39.75

SPY TELESCOPES
8x17 mag size of a rifle cartridge extends 
to 8" Only $5.95 each post 60c

BINOCULARS
PRISMATIC Coated Lenses, 
new Complete with case
8 x 30
7 x 50
10 x 50
12 x 50
20 x 50

Brand

$34.50
$39.50
$41.00
$42.50
$47.50

P & P A $ 1 80 B $2 50 C 
D $3 20

$2 20

SMALL CLIP-ON 
POCKET TELESCOPE 

15X $5.20 Post 60c

RECEIVER No 210
2 16 M/cs «65
Transmitter No 1 1 suits 210 «35
24 volt Power supply to suit above «15.
Or complete station with Headphones Mic. 
Morse Key Antenna «110

SOLENOIDS
Plunger Type 12V 300MA Sult electric 
camera control, miniature trains, 
radio, etc

$2.50 P & P 20C
200 MA 24 volt, '/»in push movement. 

$2.50 P& P 20c

SELSYN
MAGSLIP

MOTORS

RECEIVERS 2" MK2 $5.50
TRANSMITTER 3" MK2 $15.00
Post Packing A. SI.75 B. $2.75 C. S2.75
D. S3.65

3000 TYPE RELAYS
PMG 2000hms — VSOOOhm

Coils «2 50 each P & P 60c

P.M.G. TYPE KEY SWITCHES. 
75cP&P20c

Cossor Double Beam Oscilloscope 1035.
Tested $150.00

POSTAGE KEY;
A: NSW
B: Vic, Qld.
C: SA, NT, Tas, New Guinea, 
D: WA

VALVES 
BRAND NEW 
65N7GT 
5U4G 
EF50 
5Y3 $2
2x2

95c 
95c 
75c 
25 
75c 
P &

6BM8 
6GV8 
CV850
1H6G
832 
6X4 
VR65

P 40c

$1.80 
$1.50 
$1.50

75c 
$5.00 
$1.80

75c

AIRCRAFT CLOCKS
Genuine eight day jewelled movement
sweep second hand Dash mounting
$29.50 EA. P & P >1 10

CONDENSER LENS
1 Vi" Diam 4’/?" F L 75c 2Vi" Diam 2" F L 
$1 50 each Or $2 50 per pair P&P 40c

ZOOM SPOTTING
SCOPES

High grade coated lenses. 
Ideal for pistol and rifle 
ranges or general viewing. 
Zooms in from very low to 
high powers. Complete with 
tripods.

POST: A. $1.70, B. $2.25, 
C. $2.40, D. $2.65.

TELESCOPES
25 x 30 $7.95

P & P A $1.70, B $2 25
C. $2 40 D $2 65

IMPELLER PUMPS
New gunmetal body, Stainless Steel 
Shaft Neoprene impeller up to 15ft 
Lift, suitable for almost any type of 
liquid Self prining ideal boat bilge 
pump, sullage drains, etc Approx size 
8" x 5" $23.30

Vi" $31.95
%" $35.95

P & P A $1 90 B $2 75 C $3 20 D
$3 95 

LAVOIE FREQUENCY METER 
Fr-/6U

100 to 500 M / HZ
240 Volt operated 

PERFECT CONDITION 
$375 00

SPECIAL
NEW HAND DRILLS

German Ixion Double Pinion usually $ 1 3.25
Special Only $4.95 each
P&P A $1.70. B $2.25 C $2.40 D $2.65.

SMALL COMPUTER 
PANELS

3in x 2in containing 2 valves, qty 
resistors, etc

ONLY 75c P & P 60c

of

ELECTRONIC FREQUENCY 
COUNTER

Austhonk type OFC t 240V 50 cycle 0
_______________ $150

Deitch Bros.
70 OXFORD STREET, SYDNEY 2010

SORRY NO C O D

PANORAMIC ADAPTOR
E M I type PRA-1 455 variable Kc 
Course 440-520 Kc
Centre Freq 520-440 Kc
Fine Centre Freq 20-0-20
Filter band with 50. 100 200 L F 
200 H F Sweep band width 0-200

$75.00

TRANSCEIVERS 
Ex Army

No C42 set 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65 00

No C45 set. 23 to 38 MHz complete with 
mast, headphones, mie. 24V power 
supply etc $95 00

$1.00 canage to rail, freight payable at 
nearest railway station

Hartley double beam oscilloscope Type 
13A with probes

Working «150.00 

77D x RCA STUDIO RIBBON MICRO­
PHONES Variable pattern & response music 
or speech $80 00 ea Post A $3 30
B $4 00 C $4 30 D $4 80

EX-ARMY TWO-WAY 
FM RADIOS

1.2 WATTS OUTPUT 
SUPERHET 

PRC9 AND 9A 27 to 39 M/HZ 
PRC10 AND 10A 38 to 55 M/HZ 

WITH HANDSET 
ANTENNAONLY$25EA

$ 2 Cartage to Rail. Freight payable at nearest 
attended Railway Station.

16MM SOUND PROJECTORS 
IN GOOD WORKING ORDER
240 volts operated. Complete with Speaker 
and Amplifier

CINEVOX $150.00
BELL & HOWELL $250.00

SIEMENS $375.00
$1 Cartage to Rail Freight payable at 
nearest attended Railway Station

WALKIE TALKIES 
2 WAY RADIO, 

PMG APPROVED
7 TRANSISTOR $55.00 Set of 2

1 watt, it transistor $142set of 2

P & P A $1 80 B $2 50 C $2 80 
D $3 20

"KAISE”
Trans-Match Ham Tester SWR, RF Power, 
Modulation Percentage, Relative Field 
Strength. $45.00 P&P A$ 1.65, B$2.75, 
C$3.20, D$3.20

"KAISE”
SK-100 Multimeter 100,000 ohms per volt,
12 Amps. AC or DC $56.00
P&P A$1.65, B$2.75, C$3.20, D$3.20
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Shortwave
Scene by Arthur Cushen, MBE

The International Committee of the Red Cross at Geneva has announced 
plans for further test transmissions during this year and have made 
a change in the program format.

The test transmissions from the Red Cross are to 
be broadcast every second month over a period of 
three days and will be transmitted on 7210kHz. The 
transmission times are 0600-0700, 1130-1230, 
1700-1800 and 2200-2300GMT. The program has 
been altered and the transmission on Mondays is in 
English, Wednesday is in French and German, and 
Friday in Spanish and Arabic. The dates for the tests 
during the present year are:

March 21 23 25
May 23 25 27
July 25 27 29
September 26 28 30
November 21 23 25
Verifications are issued to overseas listeners for a 

correct reception report which should be addressed 
to the Radio Division, International Committee of the 
Red Cross., Ch 1, 211, Geneva, Switzerland.

FEBA SEYCHELLES
The Far East Broadcasting Association in the 

Seychelles has been heard on several new frequen­
cies with its gospel programs. Signals on 9510kHz 
have been received at poor strength from 1800GMT 
with programs in Arabic and English, according to Bill 
Huddleston of Auckland, reporting in the New 
Zealand DX Times. From the same publication John 
Mainland of Wellington reports reception on 
9725kHz, opening with an interval signal at 
0310GMT, with a program in Swahili. However, this 
channel suffers interference from the Swiss Broad­
casting Corporation. The station has also been heard 
on 15280kHz from 0600-0800GMT with an English 
program to Asia, but reception is spoilt at times with 
side-band interference from the Voice of Malaysia 
on 15275kHz.

TWR GUAM
The new Trans World Radio transmitter of 100kW 

to broadcast from Agana, Guam, has been issuing a 
tentative schedule for broadcasts to South East Asia 
and the Far East. According to Dene Lynneberg, 
reporting in the Down Under DX Survey, the 
frequency of 11705kHz is to be used 0900-1400GMT, 
but it has been suggested that 11850kHz would give 
better coverage for the period 1400-1500GMT. 
Already a medium-wave transmitter KTWG is in 
operation on 770kHz using the power of 10kW. Two 
shortwave transmitters are under construction and 
should be broadcasting by the time this item is 
published.

NEW CUBAN FREQUENCIES
Radio Havana Cuba has been heard on two new 

frequencies with its transmission in English from 
0400GMT. Signals have been noted on 9685 and 
11795kHz, but 11760kHz still provides the strongest 
signal. This transmission is beamed to North, Central 
and South America as well as the Caribbean area and 
the station is asking for reports to P.O. Box 7026, 
Havana Cuba.

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are GMT. Add 8 hours for WAST, 10 
hours for EAST and 1 2 hours for NZT.

Havana is also being heard on a new frequency 
of 9715kHz at 0800GMT, when the signal is mixed 
with Radio Nederland, Bonaire which is broadcasting 
in English to Australia and New Zealand. The broad­
casts at this time from Havana are in Spanish.

NEW VATICAN AERIAL
Last month we gave details of the new lotatable 

aerial operated by the Swiss Broadcasting Corpora­
tion which was claimed to be the highest in the world. 
This has now been outdone by a new aerial brought 
into operation by the Vatican radio, which has a rotat­
able aerial 79 metres high. The Swiss aerial of similar 
construction is 56 metres high. Both systems rotate 
on a circular rail so that they can be beamed to any 
part of the world. The new Vatican radio aerial has 
been coupled to a new 500kW transmitter. This 
complements the present five 100kW transmitters, 
which have been in operation for several years. The 
Vatican continues to broadcast to Australia and New 
Zealand in English 2210-2225GMT on 7235, 9615 and 
11705kHz.

FM RECEPTION
The first reported reception of Australian FM sig­

nals in New Zealand, in a recent issue of the New 
Zealand DX Times, indicates that Brian Oliver of 
Kerikeri in Northland heard the ABC FM transmitter 
in Sydney on 92.9MHz. It was heard around 
0630GMT. Later in November Bryan Clark in Welling­
ton heard the Melbourne station 3MBS-FM on 
92.5MHz. It was copied for a period around 
0230GMT, although no actual station announcement 
was heard. During December Brian Oliver heard two 
other ABC stations and the Sydney private station on 
FM.

During this period of the year, up to March, Aus­
tralian television reception is almost commonplace 
in New Zealand and many viewers are troubled by 
Australian television interference during the summer 
months. The first reception of Australian television in 
New Zealand was in 1956, when Maurice Wills of 
Invercargill saw the early Melbourne telecasts.

1977 CONVENTION
The 1977 Convention of the New Zealand Radio 

DX League will be hosted by the Canterbury Branch 
in Christchurch over the Easter period April 8 to Mon­
day April 11. Considerable listening will be done at 
a camp near Christchurch, coupled with social activi­
ties and a visit to Radio Avon. This seems to be des­
tined to be the biggest convention yet, as far as 
overseas members go, with visitors from Canada, 
United States, Hawaii and Australia. Readers requir­
ing information concerning the convention should 
write to Convention 77, New Zealand Radio Dx 
League, P.O. Box 18560, Christchurch.

MEDIUM WAVE NEWS
NEW ZEALAND: Station 2ZK Hastings, is the latest 
station to be operated by Radio New Zealand. 2ZK 
operates on 730kHz with 25OOW and in June this will 
be increased to 5kW. The new station will carry Com- 
munity and Concert programs and operate 
1800-1215GMT. "Apple Radio" is the slogan of the 
new broadcaster, which is located in Hawkes Bay the 
apple centre of the country. The transmitter is housed 
with 2YZ Napier, and uses a 44m mast.
EUROPE: Shortwave listeners are familiar with the 

power race by international stations but, on medium 
wave, higher powered transmitters are also being 
installed by many countries. In the past month in 
Europe three of these transmitters went into opera­
tion. BBC Monitoring Service report that Radio 
Prague, Czechoslovakia has increased power to 
1500kW on 638kHz, Radio Budapest in Hungary is 
now operating 2000kW on 539kHz, while Radio 
Belgrade, Yugoslavia, which has been running 
1000kW on 683kHz, now uses 2000kW. Equipped 
with a special aerial system, it is expected that the 
total effective radiated power will be 3000kW, thus 
making it the most powerful broadcasting transmitter 
in the world.
VIETNAM: A new powerful transmitter has been 
heard broadcasting from Vietnam and, according to 
Radio Hanoi, this is the old Voice of America trans­
mitter which was located at Hue. The Voice of 
America operated a 50kW transmitter on 760kHz 
which went off the air in early 1975. At first it was 
thought that the transmitter had been airlifted out of 
the country, but Radio Hanoi now claims that the sta­
tion has been reactivated, thus making it the most 
powerful transmitter in the country. According to the 
BBC Monitoring Service, nine new transmitters have 
been installed, and three south-facing antennas, 
increasing its transmitting capacity by 45 percent. The 
five year plan calls for the development of broadcast­
ing and wired radio programming, which would 
cover 250 communities in key agricultural regions by 
1980.

LISTENING BRIEFS 
EUROPE

SWEDEN: Radio Sweden has made a further 
frequency change for its transmission to the Far East, 
which includes a broadcast in English 1400-1430GMT. 
The new frequency is 9545kHz which replaces 9765 
which in turn replaced 9750kHz. Two other frequen­
cies carry the same transmission: 11925 and 
15305kHz.
FINLAND: Radio Finland has made some frequency 
changes this month and has retimed one of its trans­
missions. The new 250kW transmitter is now in 
regular operation and is used in all transmissions. The 
English broadcasts 0930-1000GMT are on 9550, 
11755 and 15270kHz, 1330-1400GMT on 15260 and 
15110kHz, 1430-1500GMT on 6120, 11755 and 
15110kHz, 1900-1930GMT on 15265 and 11755kHz, 
2000-2030GMT on 1 1755 and 9550kHz, 
2330-2400GMT on 11755kHz.

AFRICA
ETHIOPIA: Radio ETLF the Voice of the Gospel has 
been heard on 15365kHz to closing at 1958GMT. The 
transmission was in French and fair reception has 
been possible from 1930GMT.
EGYPT: Radio Cairo's 0200-0330 program in English 
on 9475kHz to North America is now followed by 
a one hour broadcast in Arabic on the same channel 
and to the same target area. A news bulletin is given 
at 0345, according to the BBC Monitoring Service. 
NIGERIA: The new frequency of 4900kHz has been 
widely reported in the transmission 0430-2305GMT. 
Dene Lynneberg reports reception at 1800GMT with 
time checks, while Peter Bunn in Melbourne reports 
good reception at 1900GMT. It is understood this 
transmitter replaces the old outlet of 4990kHz.
MAURITANIA: According to a schedule received by 
Peter Bunn in Melbourne Nouakchott indicates the 
Mauritanian Radio is on air between 0600 and 
0900GMT, and from 1800-2400GMT on 4845kHz; the 
station may also be heard between 1200 and 
1600GMT on 7245kHz. This means that Nouakchott 
is making greater use of the 4845kHz outlet, while 
cutting broadcast hours of the 7245kHz channel. 
ETHIOPIA: Radio Voice of the Gospel at Addis 
Ababa has been heard by John Mainland of Welling­
ton N.Z. beginning an English program beamed for 
reception in West Africa at 0525GMT on the new 
frequency of 11770kHz; it replaces the former chan­
nel, 11800kHz.
RWANDA: Adventist World Radio is planning test 
transmissions from the Deutsche Welle relay station 
in Kigali, according to Adrian Peterson of Poona, 
India, reporting to DX-ERS CALLING. If the test trans­
missions eventuate they will be broadcast before 
May of this year. $
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136 VICTORIA RD . MARRICKVILLE, NSW 2204 PHONE 51-3845

MUSICOLOUR GARRARD MODEL 82
For the disco, light show, party, 
nites, or just relaxing . . . enjoy 
your records and tapes more 
with the new magical 
Musicolour Organ. Simple to 
connect to the home stereo or 
P.A. system. 3 channels, 1500 
watts max. load each.
Fully constructed, ready to operate

Complete kit of top quality parts and instructions for the models 11 or 111 $49.95
P.P. NSW $3.50, interstate $5.50.

30 WATTS OF EXCELLENT HI-FI
WITH PLAYMASTER LOUDSPEAKER SYSTEMS

3-45L. Features the mighty 8-30 woofer. 6J midrange and the 
incomparable Philips AD016/T8 tweeter, this top quality low 
cost 3 way hi fi system is available from stock in either walnut 
or teak veneer and complies with the specs., as per April '75.

$84.00 each
3-41L. As described in June '76 E.A. Again features the mighty 
8-30 woofer, with the advantage of the new Magnavox 6-25 
midrange, and the more elaborate cross-over network. The dome 
tweeter is Philips AD0160/T8. Beautiful teak, or the ever popular 
walnut veneer cabinets are available. Either system can be 
carefully packed and despatched per airfreight passenger rail or 
road. Packed weight approx. 40kl. pair. $96.00 each

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. systems $55.00 pair.
MV-50 system $69.95 pair.

FAMOUS MAGNAVOX AUST. MADE LOUDSPEAKERS
MODEL. Imp Watts. Rms Reson. Hz Freq.Hz V.C.Dia. Price P.P
10-40 10" 8 40 45 30-8000 1%" $23.00 $2.50
8-30 8" 8 30 45 30-8000 116" $19.00 2.25
1 2WR 1 2" 8 16 45 30-16000 1' $16.50 2.00
10WR 10" 8 16 45 30-16000 1" $13.90 2.00
8WR 8" 8 16 45 30-16000 1“ $11.80 2.00
6WR 6’/2 8 12 45 30-16000 1" $10.90 22.00
6.J 672 15 8 85 80-7000 1" $8.50 1.50
6-25 6’/2 8 25 45 45-6000 116" $16.50 2.00
XJ3 Dome 8/15 25 1500 2000-200001 $8.95 1.30

20WATT STEREO AMPLIFIER CHASSIS.
Update your stereo system with a hi-fi 10 watt RMS per channel amplifier. Small and compact 
85 x 145x45 mm h. Fully assembled—ready to operate. Easy to install in radiogram cabinet, 
recordplayer base, etc. 240V 50Hz power transformer included. Circuit supplied individual 
heatsinks for power transistors.

SPECIFICATIONS. Power Output 10+10 
WRMS, at 8 ohms. Output Imp 8-16 
ohms. Distortion. Better than 0.5% Freq. 
Response. 35-18000Hz. Sig. To noise. Bet­
ter than 50dB. CH. separation Better than 
50dB. Input sensitivity. 500mV. Bass con­
trol -I—10dB at 40Hz. Treble control. 
+ —10dB at 12000Hz. Power supply. 
28-0-28V lamp. Dim 185 x 145 x 
60M/M $33.95 P&P $3.50

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. 13 transistors, RF input power, 1 watt. 
TXfreq. Tol ± 0.005%. Tone call freq. 2000 HZ, RX. Sen0.7UV 
at 10dB SN, sei 45dB at ± 10KHZ. If freq. 455 KWZ

$59.95 complete with book and circuit, p.p. $1.60 interstate 
$2.95.

Model Z 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. 
$118.00 p.p. $2.50 interstate $3.50.

WESTON 5 WATT C-B TRANSCEIVER
Great boat or mobile rig. Auto noise limiter, squelch, A.G.C. over­
mod limiter. Low pass filter for bandwidth. SPECS. T-mitter. Crystal 
locked. 5 watts input to RF stage Freq, coverage Any 11 channels., 
in 27 MHz band. Receiver, crystal locked, double superhet. 6.5 
MC and 455 Kc 1 fs 3" speaker, dynamic mic. 50 ohm antenna. 
201 sistors, 8 diodes. 12VDC operation. Sensitivity O 5UV 10dB 
S/N Size 6%" x 2W x 7%". Wt 4% lbs

PRICE $159.95 p p N.S.W. $4 50, Interstate $5.50

$57.00.

A superb 3 speed transcription changer/player 
Auto/manual operation 4 pole magnetically shielded 
syn motor Resiliently mounted Counterbalanced 
Elegant tone arm with. slide-in cartridge earner cali­
brated Antiskate. 265mm (1072") Aluminium platter 
Cue and pause control Cartridge tilting lever Magnetic 
cartridge diamond stylus Size 375 x 335 x 170mm 
(14%" 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 10’/a" turntable 
cue and pause, tubular section pick up arm, Sonatone 
cartridge. Great value 28.50.

PAYMASTER FORTY/FORTY STEREO AMPLIFIER

2 Ä »» ..<-M &

KIT OF TOP QUALITY COMPONENTS ALSO CIRCUIT AND INSTRUCTIONS.

$95.95. p.p. $3.50. Interstate $5.50. The 40/40 Kit is available with an assembled and 
tested printed circuit board at $107.95

PLAYMASTER 25 + 25 STEREO AMPLIFIER
Complete kit of top quality parts with instructions «77.50

P.P. N.S.W. S3.50. Interstate «5.50

SANYO CADNICA 
RECHARGEABLE BATTERIES

Type A $2.50EA 4 for $9.00
Type C. $4.10EA 4for$14.75
Type D. $5.00EA 4 for $18.00
P&P $1 00 I State $1.75
SANYO NICAD BATTERY CHARGER 
$25.95. P&P $1.60

Operate your C-B Gear with arlec 240 VAC 
plug in power supply. 12VDC lamp. Dou­
ble insulated, overload protected. $15.95 
P&P $1.50

PLESSEY ROLA 
SPEAKER SPECIALS

C8M X /1 7 20 watts, 8 ohms. Resonance 
35Hz. Freq 35 20000Hz. $11.00 P&P 
$ 1 00 C8MX00. 10 watts 15 ohms, reson. 
45Hz. Freq 35-20000Hz $8.50 P&P 
$1.00 8" x 4". 15 ohms. Oval car radio 
speaker. $3.95 P&P 80c

NEW EX-SURPLUS 
RADIO VALVES

50 For $7.50. P-P $2.50 15E, AV11. 
6X5GT. 807, 1L 4.6K7G. 6C8G 3A4 
1 H4 1 2A6.EF36. 7N7. 7W7. 
6SC7.6AC7.866/866A. 1H5. 6AQ6. 
6J7G. 6Ar6, CV63. 12AH7 VR54 
= 6H6 1 2AN7.1 2C8 1 2SH7. 6F6G. 
12SL7. 3B7 13D1 5X4 12SJ7 3D6 
39/44 6SS7. 7C5. 1M5. 1A5. CL4 6K4 
954 CV65 CV1306 CV11OO=KTW62
956 EF50 VR137. EA76. EF72 EC70

BRAND NEW VALVES.
6BM8, 6GV8, 4GK5, 7GS7, 6AJ8. 6BW7 
6HG5, 6CQ6, 6AN8, 4 for $3.00. P&P 
$1.00.

NATIONAL 
SEMICONDUCTOR

Type 2SD200. Hor. Output. Ex AWA TV 10
for $4.00 P&P 80c

MARCH SUPER BUY

SPECIALS
Mini DC motor. 1.5 — 3 volts. Ideal for 
models, etc 75c EA. 10 for $4.50 P&P 
$1.30. Vernier Dial 100M/M dia. 8:1 
Reduction. Scale 0.100, 180°, %" Shaft 
$2.50P&P80c. Rainbow cable 9 colours. 10 
metres for $5.35. P&P 65c Speaker trans­
former 4 watts 10K/8ohms $1.75 P&P 
40c Car antenna with heavy duty spring 
loaded base. 1 4M Telescopic. Practically 
unbreakable $6.95. Car radio speakers, 
4W. 8ohms, suitable for door or rack Mt. 
$9.50 pair Burglar alarm. With 2x1.5 bat­
teries. Easy to install, door or window. Extra 
loud squarker $1.75. Low noise cassettes, 
guaranteed in hard pack. C60 10 for $8.90 
C90 10 for $13 50. 240VAC adaptor bat 
tery saver, 6.7.5-9VDC, 300MA $6.50. 
Pillow-Phone speaker 8ohms, 2%" dia. 
Plastic case, core with 3.5MM plug connect 
to radio/cassette for sleep learning, etc. 
$2.75. Add $1.00 P&P

AWA E-TONE 60 WATT RMS 
LOUDSPEAKER

30CM (12") 8 AND 150HMS VC DIA.
5.1 CM BIG 3KG MAGNET. FREQ. 40-7000 
Hz FOR BASS GUITAR. ORGAN GUITAR 

WEIGHT 4.5 KG. $49.00. P.P. $3.50

Stereo Headphones. 8 ohms with volume 
controls 30-1 8000Hz $5.75 P&P $1 25

EX-SURPLUS GEAR
Blower motor—ideal for transmitters, etc. 
27VDC series W 1 / 10OHP 7000 RPM By 
John Oster. $7.50. 24VDC 1/27 HP with 
approx 60RPM Reduction Gear. %" Shaft 
$5 50 BC 221 Freq Meter 20 20000Hz. 
With 1000KC crystal and calibration book- 
good condition $35.00 240VAC power sup­
ply for BC221 $15.00 Parmeko power 
transformer 240V 50Hz. Prim. 415VCT 
160MA. 6.3” 3a. 2X6.3V. 1.6A 5V.2.8A. 
$12 50 Pioneer genemotor, 18VDC input. 
450VDC out. 60MA. (Will operate off 1 2V 
as motor only) with Fan %" shaft. Detachable 
2 take off reduction gear box $12.50. Radio 
T'mitter BC 375. Top value. Ideal for parts, 
ceramic var. Induct-coil 0-8ARF meter. ANT. 
SW. ANT. Relay. 0-15V meter. $15.00. 
Periscope Prism. 3%'' x 3%" x iy2" 
$2.50

28-0-28V 2 AMP 
POWER TRANSFORMER 

240V 50Hz Prim $6.95 P&P $2.00

WE REGRET THAT PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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TOUCH CONTROL: I am writing to 
enquire about the "Touch Control Table 
Lamp" in your March 1976 edition. I have 
made the unit out of all new parts and 
I keep burning out T2, T3, T4 and T5. I 
have stripped the PC board down and 
assembled it twice after testing every 
component for shorts and open-circuits 
and have found nothing wrong, except 
it keeps burning out these transistors.

Could you please tell me what is 
wrong?

How critical is the secondary of the 
transformer? (W.P., Newcastle, NSW.)

• Unfortunately, you have not 
described how the unit failed: whether 
the lamp was alight or extinguished or 
whether you ever succeeded in making 
the unit operational.

Possible causes for the breakdowns, 
other than faulty installation, are high 
voltage from the transformer secondary, 
intermittent breakdown from primary to 
secondary or high voltage spikes gener­
ated by the relay which may be abetted 
by an open circuit shunt diode.

The transformer secondary voltage 
should not be appreciably above that 
specified, but the current rating should 
be sufficient to provide that required by 
the relay and associated circuit.

HOT TRANSISTORS: You could have 
warned us somewhere in the articles on 
the Playmaster Twin 25 that the 
BC639/640 pair would run pretty hot. I 
got quite a fright when I felt how warm 
they get since I'm not accustomed to 
transistors running that hot—unless they 
are "heatsunk". However, I calculate that 
with a 39 ohm emitter resistor setting the 
collector current at about 16mA the tran­

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

sistors are dissipating about 0.45W con­
tinuously. It's not surprising then, that a 
0.8 to 1W rated transistor gets pretty hot. 
Shouldn't these transistors be supplied 
with heatsinks as there doesn't appear to 
be much copper associated with the 
collector leads on the PC board?

Anyway, a warning would not have 
gone amiss. (PR., Palmerston North, 
NZ.)

• You are right. We could have warned 
readers that these transistors normally 
run warm. We apologise. Flag heatsinks 
can be fitted if you are worried, but they 
are running within ratings.

ASCII-BAUDOT TRANSLATOR: As 
you are no doubt aware, the National 
Semiconductor MM5303 UART device 
although pin compatible with the UART 
device specified for this project, is not 
directly suitable for it. This is because of 
the critical timing requirement for the 
RDA (reset data available) input.

As this device is more easily available 
than some of the other types, I thought 
you and some of your readers may be 
interested in the details of a simple 
modification to allow the MM5303 to be 
used.

All that is required is a 74C00 device, 
wired as shown in the small diagram.

I hope this information is of interest

research or discuss design changes.
BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-1 2 months, add 
5c surcharge; 1 3 months or older, add 1 Oc 
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.

printed 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

•$ $
ET633FR 600 77UT2 3.00 ET633 6.00
ET632P 2.50 ET632M 7.50 ET482B 2.80
ET482A 6.50 76CL12 2.50 ET630 2.20
76B4 2.60 ET480PS 2.50 ET480 2.80
ET631 7.00 ET630 2.20 ET066 2.20
ET064 2.00 ET449 2.20 ET804 2.80
ET448A 2.20 ET448 2.80 ET711C 2.00
ET711B 2.20 ET068 2.00 ET061 2.00
ET044 2.00 ET043 2.00 76MI9 3 50
ET711R 2.50 ET711D 6.00 ET447 2.80
ET544 2.50 76PC9 4 40 76EX10 2 80
ET602 6 50 ET446 2 50 ET533A/C 3 50
ET446 2.50 ET553C 2.00 ET533A 2.50
ET711 7.50 ET543B 2.50 ET543A 2 50
ET445 2.50 ET241 2.80 ET780B 2.50
ET780A 3.00 ET541 2.50 ET444 2.50
76SA7 2.50 76M17 2.50 76LM5 2.50
76SS6 3.00 76SW4 2 00 76R4 2.50
76M5 2.50 76VG5 5.00 76E04 3.00
76VG5 5.00 76M5 2.50 76R4 2.50
ET708 2.50 ET740A 4.50 ET740B 3.50
ET514 2.50 ET707A 2.50 ET707B 2.50
ET706 2 50 ET130 2.50 76RT3 3.00
76T2 2 50 76A03 2.50 76G3 2.50
76E02 5.50 75SWILA/Bpr4.00 ORS RC1 4.00
75PC12 2.50 EA76F1 2 80 ET534 2.50
ET514 2.50 ET129 2.50 ET28 2 50
ET439 3 00 ET420G 2.50 ET123B 2 50
ET123A 2.50 ET119 2 60 75F2 2 50
75L11 2.50 ET438 2.50 75V12 2.50
75F12 2.80 ET1124 2.50 ET122 3.00
75CL9 2 50 75PC12 2 50 ET121 2.50
ET120 2 50 nus 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 ET440 4.50
ET400 2.50 75W3 2 50 ET532 2.50
ET529B 3.30 ET529A 4.50 ET702 2.50
ET801R 2.60 ET801P 2.50 E8SRT 3.00
75EM6 2 50 75SD4 2.50 75A01 2.50
ET414E 2.50 ET41402 3.20 ET430 2.50
ET314 2.50 ET116 2 50 E8S 3.00
E8K1 3 00 ET528 2.50 ET312 3.00
7501 2.50 74MX12D 3.50 74MX12C 2.60
74MX12EI 3.20 74MX12A 2.60 ET701 2.50
ET527 2.50 ET428 2 80 ET313 2.50
ET530 2.50 ET427 2 50 ET428 2.50
74MX8 2.50 74EM9 2.50 74TU8 2 50
ET429 2 50 E8X 5.00 E810T 500
E8P 5.00 E8M 5.00 E8D 5.00
ESA 5.00 E8T 5.00 E8F 6.00
E8C 6.00 74C9 420 7408 400
ET424 2.50 ET311 2 50 ET526 2 50
ETI14 2.50 74SA5 400 ET601M 2 50
ET601L 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 74HPI 2.50 7312T 2.80
ET6010 2 50 ET601C 2 80 ET420C 2.50
ET42O0 2 50 ET420B 2.80 ET420A 2 50
ET524 2.80 ET601B 3.30 ET601N 3 90
ET601F 2 80 ET601E 3 90 ET601A 3 30
73TU11 2.80 73P11 2 80 ET520AB 4 40
73C12 4 90 73BA9 2 80 ET113 3.10
ET419 2 50 ET218 350 ET417 2 50
ET309 2.80 ET4140 2 50 73TU7 2.80
73S6 2 50 ET521 3.90 ET213 2.50
ET416 3 30 7301 2.50 ET518 2.50
733C 2.80 73T1 2 80 ET414C 2.80
ET414B 2.80 ET414A 2.80 72M12 2 80
72SA9M 2 80 ET413 2 80 ET034A 3.10

ALL
72G7 2 80 72110

SILICON 30/60w PA
2 50

PORTABLE AMPLIFIER
672"W x 3%"H x 8’/2"D 12 — 16V, two inputs 5 & 
100mV. 15 ohm output No. 763D Also 125, 250, 
500 ohm output No 763A. All $70 each. For 240V 
operation $33 extra. Freight collect

t %"x %"x2"H
COILS and IF's All $2 50 ea plus post 60c 

RF CHOKES Plus post 80c.
381 AIR 2 5mh 50ma — Pye 70c.
381 IRON 10uh to 1.000uh 25ma 70c.

Ell TFR^ 2 7’ Line filter 2 Amp $14
riLltno 2g Linef,|ter 10/20 amp S37.50.

k °lus Post $ 1 50 30 Pulse filter 2 amp • 12. a

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

RCS radio pty lid
651 FOREST RD BEXLEY 

NSW 2207 587 3491



ELECTROCRAFT PTY. LTD. =“
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.

ECRAFT Price

Neosid Balun 75/300 uncased $0.65
O.S.A.B. Outside aerial balun (water proof) 3.81
6.SB 6ft. Balun Fly Lead 3.65
P.S.B. Plug and Terminal Balun 2.53
2.75.T/S 2-way 75 ohm Transformer Splitter 6.74 
3.75.T/S 3-way 75 ohm Transformer Splitter 8.41 
4.75.T/S 4-way 75 ohm Transformer Splitter 8.94 
5.75.T/S 5-way 75ohm Transformer Splitter 12.66 
2.3T 2-way 300 ohm Splitter box 4.48
3.3T 2-way 300 ohm Splitter box 5.86
4.3T 2-way 300 ohm Splitter box 7.12
Adjustable Low Band Attenuator Ch 2 5.33
10' diameter degaussing coil 24.00
Coaxial Plugs 46c

ALL TYPES OF COAXIAL CABLE IN STOCK FROM 30c 
PER YARD.
TELEVISION AERIALS FOR COLOUR
CHANNELMASTER
9el Colour Crossfire 361 5A $43.64
13el Colour Crossfire 3614A 54.69
1 7el Colour Crossfire 3613A 68.1 7
21 el Colour Crossfire 361 2A 78.54
24el Colour Crossfire 361 7A 99.84
28el Super Crossfire 361 7A 125.73
Super CoIoray the 3111 Ghost Killing

Aerial 41 gg
2el Small CoIoray 3110 27.96

HILLS E.F.C. RANGE 75 ohm
E.F.C. 1 75 ohm 31.43
E.F.C. 2 75 ohm 41.70
E.F.C. 3/24 75 ohm 60 64
E.F.C. 4/24 75 ohm 76.30

HILLS THE NEW TELRAY RANGE—
All Australia V.H.F. Channels & F M

6el TL1 21.47
8el TL2 29.52
9el TL3 35.97
11 el TL4 43.67

HILLS AERIALS
2010 Airways 56.26
CA16 Phased Array 44.36
Extra Gain Lift els for CA16 5.01
8el 215 24.42
HILLS AMPLIFIERS
D5/26 Dist: 26dB gain $67.10
D4/16 Dist: 16dB gain 
MH2/75 Mast Head 20dB gain

$59.37

75 ohm 
MH 1/300 Mast Head 20dB

$72.44

gain 300 ohm

FM AERIALS
$54.90

Hills 2EL FM1 9.39
HILLS 3EL 353 12.98
Hills 3EL FM3 18.27
Hl-Q 4EL 18.75
Hl-Q Gutter clip 12.70
Matchmaster G2FM 19.29
Austenna FM3F 21.95

27MHz High quality transceivers. Range up to 20 miles, 5 watts out­
put Switched PA. suitable for dash mounting.

Model G.M.E. 275 6 Ch's (Post Office Approved) $ 1 56.00
Model G.M.E. C.555 23 Ch s $163.00.

LAB GEAR AMPLIFIERS 
VHF
Mast head 22 dB 75 ohm
CM 6014/DA 20 dB
CM 6034/DA 4 outlets 8 dB each
CM 6036/DA VHF 30dB UHF 

28dB
Televerta (VHF to UHF 

frequency converter)

Price 
$72.43 
60.25 
54.90

84.63

67.48

KINGRAY AMPLIFIERS Price
D15/500 m/V $48.80
D30/500 m/V 57.95
D40/600 m/V 79.30
012/1500 m/V 67.10
MH 20 mast Head 300-75 ohm 64.63

TELESCOPIC MASTS

20ft
30ft 18g steel in
40ft 10ft sec,ions
ROft mu8t h® 9uyed

$19.30 CDE AR.22 Rotator $86.00
$42 oo Stolle Aerial Rotator with Thrust
54.42 Bearing for heavier rigs $135.82

ALL TYPES OF HARDWARE IN STOCK
Wall Brackets, Chimney Mounts, J Brackets, Guy
Rings & Guy Wire. Masts from 8ft to 50ft.

EDUCAL
KIT SPECIALISTS

STEREO-AMP KIT

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
• 75or300S2 INPUT

• AFC.
• 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
CHANNEL SEPARATION 38dB(min.)

DIMENSIONS 13.75" x 10.5"x4.25"

30 WATTS/CHANNEL RMS 

FREQUENCY RESPONSE 8Hz-30 kHz 
(3dB down) 20Hz-20kHz (FLAT) 
DISTORTION 0.1 % INTO 8fi 
FULL BASS & TREBLE CONTROLS 
LOUDNESS CONTROL
DIN SOCKET PHONES SOCKET 
TEAK VENEER CASE
MAG. CARTRIDGE INPUT
AUX. INPUTTAPE INPUT

ALLOW 
P & P + INS. 

$3.50

$79

EDUCAL, 21 WELLS AVENUE, BORONIA, VIC. 3155
OR:—P.O. BOX 182, CARLTON SOUTH, VIC. 3053
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and assistance. (T. L. Gillett, Telecom 
Australia, Brisbane Qld.)

• Many thanks, Mr Gillett. The infor­
mation should be of interest not only to 
those building the translator, but to any­
one building circuits using UART devices.

NOTES & ERRATA
ASCII-BAUDOT TRANSLATOR (Octo­
ber 1976, File No. 2/CC/15): It was not 
stated explicitly that the translator was 
designed to operate at 50 bauds. This is 
in fact so, and the teleprinter must ac­
cordingly be set at this rate for correct 
operation.

27MHz Aerial—from p41
have to place an order and wait.

The first is a low pass filter, designed 
to be inserted directly into a 52-ohm 
antenna line. Such filters are designed to 
pass frequencies below 30MHz, 
hopefully with less than 1dB of loss, but 
to introduce attenuation of between 30 
and 50dB at television and FM broadcast 
frequencies. While a low-pass filter can­
not prevent direct front-end overload of 
a TV set, or direct 27MHz penetration 
into the IF channel, it should materially 
reduce any harmonic or stray radiation 
from the antenna above 30-40MHz.

The low pass filter pictured is adver­
tised by Tandy Electronics for around 
$10—but are literally as scarce as hens 
teeth! Dick Smith Electronics list a couple 
of filters (also in short supply)—one 
around the $10 mark and another more 
elaborate type for about twice that 
figure.

In some cases, the action of a low-pass 
filter at the transmitter can be reinforced 
by a high-pass filter at the TV receiver ter­
minals, designed to admit the television 
frequencies but to discriminate against a 
27MHz carrier.

The one pictured, and the only one we 
have come across to date, is designed for 
300-ohm ribbon and would therefore not 
be suitable for modern colour installa­
tions using 70-ohm coaxial downlead.

However, it is worth knowing about, if 
only because most "portable" TV aerials 
still end up with a 300-ohm ribbon con­
nection, even if it is only a few inches bet­
ween the back cover of the set and the 
chassis. If the worst comes to the worst, 
a filter can be installed at this point 
without too much trauma.

Ocean Radar—from p23
tization can be effected with a PDP-8S 
minicomputer system. A sample interval 
of 0.1s is used, and blocks of 100s length 
are thus converted to give time series of 
1000 data points each.

Spectral analysis is carried out on a lar­
ger PDP-10 system using, at present, a 
simple periodogram technique to com­
pute the power of the first 100 Fourier 
components, with a spectral resolution 
of 0.01Hz in the range 0 = 1Hz. Aliasing 
is avoided through the use of the low 
pass filter mentioned above. Smoothing 
is effected with a banning window, and 
the spectral ordinates are finally nor­
malized to the maximum value before 
output. Incoherent averaging is perform­
ed simply by averaging the unsmoothed 
spectral ordinates of spectra recorded in 
the same time block and representing 
the same radar range and bearing, with 
the smoothing and normalization then 
applied as before.

The theory of the scattering of elec­
tromagnetic waves of various frequen­
cies from rough water surfaces is now 
relatively well known. In particular, 
explicit formulations for the scattering 
cross section, to both first and second 
order, have been derived in terms of 
various assumed water wave spectra.

For the time being, however, the major 
limiting factor in the application of 
Doppler radar to remote sensing of sea 
states is the presence of ionospheric 
noise in the Doppler spectra. 
Nevertheless, the potential of both the 
general approach and the particular 
experimental facility of the James Cook 
University is very good, judging by the 
results obtained so far.

Reprinted in abbreviated form from the 'Aus­
tralian Journal of Physics ", 1976, 29, 
183-94.

LANTHUR
ELECTRONICS

69 Buchanan Avenue. North Balwyn.
Vic. 3104 P.O Box 162. Ph. 85 4061

ELECTRIC DRILL
Speed controller kits. Will control speed down 
to stop of any ac/dc brush type motor. No loss 
of torque. Consists of triac, resistor, diodes, 
pot., knob, 3 pin base, plug & circuit.
5 amp. size. (1200 watt) $8.95
10 amp. size. (2400 watt) $9.95
Prices include postage.

LAMP DIMMER KITS
Will control incandescent lamps down to out. 
Consists of triac, diac, capacitors, resistors, 
pot., knob, ferrite rod, wire & circuit.
5 amp. size (1 200 watt) $6.95
10 amp. size (2400 watt) $7.95
Prices include postage.

PLASTIC CABINET
Suitable for above speed controller & lamp dim­
mer kits. $ 1.55
Post free if with above kits otherwise plus post­
age. 0.40.

ETCHING KITS
For printed circuit board. All you need to make 
your own printed circuits, including a piece of 
board 6x4 inches, and instructions. $4.95 
Prices includes postage.

BATTERY CHARGER KIT
Will charge 12 volt wet batteries at 2 amps. 
Consists of transformer, bridge rectifier, ballast 
resistor and circuit. $9.75
Plus postage. Vic. $1.10
Other. $2.00

BATTERY SAVER KIT
Will supply de voltages from 6 to 15. Consists 
of transformer, bridge rectifier, filter capacitor 
and circuit. One amp. size $8.50
Plus Postage. Vic. $1.10
Other. $2.00
Two amp. size $16.50
Plus postage. Vic. $1.15
Other. $2.50

SPEAKERS
Australian made M .S.P. Good quality 4 inch 1 5 
ohm. $3.95
Price includes postage.

*

TRANSCEIVERS

ROBBO’S spares
170 ENMORE ROAD 
ENMORE N.S.W. 2042

COBRA MODEL 138 A.M./S.S.B.
LIMITED STOCKS

ONLY j

$280 PLUS P&P '

r«ss
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TV tuners 
valve type

$10.
Pack & Post «100

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

614 inch Dual Cone 
4 ohm

Marketplace

VU 
METER 
$3.00 pair

LEVELAND BALANCE
METERS 1200 Ohm 

100 microamps

FOR SALE
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. Vi 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. Vi 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.

HAM RIG Multiband AM Transmitter plus aerial amp. $170 
AR7 Receiver c/w coils $70. VINTEN 12V Mobile FM 
Transceiver 4MHz 10W. $60. Phone: Parkdale, Victoria. 
90 1804

TELEPRINTERS. Creed 7B Teletype 15. Reperf 14. Reader 
14 T.D. Paper, Spares, etc., 16" Transcript turntable 
$80.00. B.T.R. 2 E M.I tape rec. $500. Studio mon. 
Speaker $40.00. Mic. $40.00. Oscillator $40.00 Comput 
Tape $1.00 Lab. amp $15.00. 240 D.C. Fan $5.00. 
Typewriter $5.00 A C D.C. Meter $5.00. Jack field 28 
panel $10. Voltohmyst $40.00 P.M.G. Time clock $3.00 
Studio 20 Sales 313383 367 Bourke St, Darlinghurst 
2010

COMMUNICATIONS RECEIVER near new SPR4 plus 10 
crystals. Contact D. Deleney, 96 Union St, Brunswick, Vic 
on 3802624, Melbourne.

TELETYPES repaired. Spare parts. Paper Rolls, Machines for 
Sale NETWORK ENGINEERING Ph (02) 211 4630.

ONE-OFF P.C. BOARDS. Make your own prototype P C. 
boards to professinal standards from published or your own 
designs. Simply press circuit symbol transfers direct un îo 
copper and etch. Suits artwork too. Full instructions 
enclosed. Replacement sheets available. Pack of 10 sheets 
with all required lines & symbols $6.98 plus 50c P. & P. 
from ENRITE ELECTRONICS. 67 Clarke Street, 
PEAKHURST. 2210 N.S.W.

Stereo $ 15.00
Pack and post $1.00 
Interstate $2.50

BSR 4 SPEED 240V GRAM

Motor and Pickup $7.95
POST S1 INTERSTATE S 1 .50

SPEAKER SYSTEM8/ohm 10 watts, includes 2/6 inch dual speakers.sire 16x 10% x 8.
•1« sackP&P NSW S3, WA $6.Other States S5.

L. E. CHAPMAN 
(ESTABLISHED 1940) 

103 ENMORE ROAD 
ENMORE 2042.

PH. 51 1011

RESISTORS: mixed values $2.00 per i00 %W 10fito 1 M 

ALL E12 values 20c per 10 ’/2W 10Q to 10Mf2 all E24 
values .30c per 10 1W 10Q to 10Mi2 all E1 2 values . 50c 
per 10 2.7k fl 5W ceramic 10c each, add 50c P&P min 
order $3.00 ACORN" P.O. Box 165, Altona, Vic 3018

GOLD COAST T.V. BUSINESS Long established, suit hus­
band/wife team. Modern home also available if required 
further enquires. P.O. Box, Southport. QLD 4215.

WANTED

PHILIPS GM2885 OSCILLATOR 50kHz to 40MHz Phone 
Mr Carter (02) 387 3235.

I.C. SOCKETS: Top Quality 8 pin — 35c, 13 pin — 40c, 16 
pin — 45c. SEMICONDUCTORS: BC548, BC558, BC559 
- 10 for $1.50, BF198 - 5 for $2, BF185 - 3 for $2, 
BC635 - 4 for $2. EM410 — 10 for $1,0A90 — 10 for 
$1, 2N6107 — 3 for $2. 40250(2N3054) — 3 for $2.50, 
2N3055-1 — 4 for $2.20, C106D S.C.R. (400V.4A) - 3 
for $3.50, 2SA353(AF126) - 5 for $2. LINEAR I.C.'s: 
LM307 mDIP - 70c, LM39OO DIP - $1, CA3018, 
CA3012, CA3013 (Can) — 3 for $2. SWITCHES: 
MSPB206R Push Button DPDT - 60c, MSP106D Push but­
ton SPDT — 50c, MST2O6N Miniature Toggle DPDT — 85c, 
MSL203N-5 Rocker switch DPDT — 65c, MSH2O3N Rocker 
switch DPDT — 65c, MSP103C Push button S.P. — 30c, 
MST306D Miniature Toggle 3PDT — 95c, MST406N Minia­
ture Toggle 4PDT — $1, MR3-3 Miniature Rotary switch 
— $1.50. Post and Pack basic is 60c. MICRONICS, P.O. 
Box 175, Randwick, N S W 2031

AUSTRALIAN RADIO DX CLUB The premier DX club of Aus­
tralia now in its 12th year of national operation. Catering 
for the interests of both S.W. listeners and DXers, the 
monthly bulletin covers the S.W. and M.W. spectrums. For 
full details enquire now to ARDXC. P.O. Box 67, Highett, 
Vic. 3190

PLYERS, 8tk, 12v, 200 X Solenoids, approx. 300rpA, 1 2v, 
%" pull, 200 x Electromech. counters, 1 2v, 4-5 dig. 400 
x. Offers to P.O. Box 533, Albury, N.S.W.

CIRCUIT and/or manual for AR8. Buy or borrow. Kearney, 
G.P.O. Box 1469N, Melbourne, 3001.

DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 2cm x 1 
col rated at $11 per col cm.
CLASSIFIED RATES $2 per line 
per insertion payable in advance. 
Minimum two lines.
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on 
sale the first Monday of each 
month.
ADDRESS all classified orders, 
copy, enquiries, etc., to: The 
Advertising Manager, ELEC­
TRONICS Australia, Box 162, 
Beaconsfield 2014.
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CB CITY

V* 23-Channel CB transceiver with 

2-CHANNEL SCANNER $145.00

OTHER MODELS AVAILABLE

SEIKI 23-Channel AM $99.00

COUGAR 23-Channel De-Luxe
AM $159.00

NATIONAL Push Button AM FM MPX 
Radio with 23-Channel CB radio all in 
one $299.00

SPECIAL!
Lock-down Top-loaded CB Antenna JUST 
ARRIVED—Large range of Transceivers 
and accessories arriving shortly, watch 
E.A. for details. N.B P.M.G. Licence 
required. Prices correct at press time

HAWTHORN 
COMMUNICATIONS CENTRE 

549 BURWOOD ROAD 
HAWTHORN, VIC 3122

Tel: 81 7330

For fine 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 951

MOGNASGHTffi
For further information send this coupon today:

i STOTT TECHNICAL SERVICES "mea.X77 «
J (Division of Stott's — ------- ’ ■
■ Technical Correspondence College Pty. Ltd.)

I 159 Flinders Lane, Melbourne, 3000. Tel: 635583 i
। Please send me full information on the 3-D Magna-Sighter. । 
। I understand that no Sales Representative will call.

• Name...................................................................... i

J Address................................................................. J

■................................................Postcode............... ■

EEETEMlillBS Sinit Saruha
179 VICTORIA ST., KINGS CROSS N.S.W. 2011

EXTRA SPECIAL
Plessey reverberation spring. Get them 
while they last at this incredible low 
price. If you buy ten then even lower 
at $5.50 each!!

$6.5o

ETI424
Stereo spring reverberation kit. With 
origonal plessey spring, complete but 
for wooden sleeve. A new low price.

ETI427
$29.50

Stereo graphic equaliser kit. Complete 
but for wooden sleeve. Prewound coils 
are supplied. Note this low price.

$99.50 
ETI4801
50 Watt power amplifier module kit. A 
high performance, low cost, versatile 
amplifier unit. Include an extra $4 if 
four inch, minifin heatsink required.

ETI48OH $16.00

ETI480p

100 Watt power amplifier module kit. A 
high performance, low cost, versatile 
amplifier unit. Include an extra $4 if 
four inch minifin heatsink required.

$25.00

Power supply suitable for use with two 
50 Watt modules or one 100 Watt module 
Transformer is supplied, relay is not 
included. Relay available for $5.00.
ETI482 539.00
50 Watt stereo amplifier kit. Complete 
except for wooden sleeve. This kit is 
one of the easiest high power and high 
performance kits to assemble.

$119.00

ETI63O
Hex display kit. A fibreglass board is 
supplied. (Dec 76)

ETI631 $10.50
ASCII keyboard encoder kit. A keyboard 
is not available through this company, 
but if a stamped addressed envelope is 
supplied then we can refer you to some 
suppliers. (Dec 76)

ETI632m
$32.50

Video display unit memory kit. Add an 
extra eight dollars if two extra 2102 
are required. Molex connectors are not 
supplied. (Jan 77)

ETI632p $32.50

Video display unit power supply kit. A 
fibreglass board and a transformer are 
supplied. Molex connectors are not in­
cluded. (Jan 77)

ETI633 $19.50

Video sync kit. A complete kit except 
for the molex connectors. (Jan 77)

Auto Rythm 519.5°
Complete with rythm generator chip and 
specially designed PC board for wiring 
chip and switches. Includes metalwork 
front panel and switches. Featured in 
EA in Nov, Dec and Jan. . * _$ 65.oo

Painton subminature precision 20 turn 
trimpot in the following values.......  
10, 20, 50, 100, 200, 500, Ik, 2k, 5k, 
10k, 20k, 50k, 100k. 10 for $6.00

7o c

3.5mHz Receiver
Complete kit with transformer, chassis 
and front panel. (EA Dec 76)

27mHz Converter
For use with any receiver including 
small portables. Complete kit with 
chassis and front panel. (EA Jan 77)

CB powermate $23.50
Power supply for running 12 volt car 
equipment from the mains. 13.6 volts 
out at 1.5 Amp. Complete with chassis 
and front panel. (EA Jan 77)

$17.50
Voltage Reference
DC. and P-P reference for testing and 
setting up meters and oscilloscopes.

$13.50
maj| BKX ELECTRONIC SUPPLY SERVICE, 

PO BOX 787, POTTS POINT, 
order sydney, nsw, 2.011.

Minimum order 
Pack and Post 
Catalogue ...

............ $5.00 
free in Australia 
.............. 90c
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' (Advertising IndexIN STOCK NOW!
IBETA 23-Channel AM Mobile 

Citizensband Transceiver 
STILL AT THE PRE-DEVALUATION

PRICE OF

$89
+ P&P $5.00

(NORMALLY $139.00)
SPECIFICATIONS

1. Semiconductors: 1 9 Transistors and 1 5 Diodes
2. Frequency Range: 26.965MHz-27.255MHz
3. Mode of Operation: AM
4. Controls: Volume Control with Power On-Off Switch • Variable RF Gain Con­

trol • Variable Squelch Control • Delta Tune Switch • Channel Selector Switch 
• CB-PA Switch • ANL Switch

5. Connectors and Jacks: Microphone Connector • Coaxial Type Antenna Con­
nector • Public Address Speaker Jack 3.5mm • External Speaker Jack 3.5mm

6. Speaker: 3'/z inches, 8 ohms
7 Microphone: Dynamic Microphone (500 ohms)
8. Power Supply: 13.8 VDC Positive or Negative Ground

Call, write or phone to: C. H. S. TAYLOR'S WAREHOUSE SALES
169 JOHNSTON STREET, COLLINGWOOD. VIC. 3066 PH0NE: 419 3862

SONTRON INSTRUMENTS

For design and manufacture of professional grade: —
Audio input and output transformers.
Power transformers and chokes.
Inductors.
Passive or Active filters and equalizers, sub-audio through to video frequen­
cies.

Refurbishing of magnetic recorder heads.
We have the facilities for optical and electrical inspection, re-lapping and 
polishing, grooving of audio, instrumentation and VTR audio head 
stacks.

Repair and re-wind of magnetic recorder, turntable and instrumentation 
motors.

SEE THE BYTE SHOP FOR SIGNETICS | 

SONTRON INSTRUMENTS. Phone (03) 560 0358. 
Or write to P.O. Box 156, Carnegie, Vic. 3163.

Name. .

Address

Postcode

A è» R Sonar Group 59
Ace RaCX) 114
AIWA facing 60

Applied Technoivoy Pty I (d 80

Audio Engineers Pty . vj 5, 28

Audio Telex Commu'ticab 'ns Pty Ltd 39

Auditec Australia 108

Australian Government Recruiting 88
Auriema (A asia) Pty Ltd 61, centre spread

BKX Electronics Supply Service 119
British Merchandising Pty Ltd 97

Bright Star Crystals Pty Ltd 100
C & K Electronics (Aust) Pty Ltd 108

C.H.S. Taylor's Warehouse Sales 120

CRC Chemicals 103
Chapman L. E. 118
Chrominance Technology Pty Ltd 54
Classic Radio 94
Convoy International Pty Ltd 14
Cunningham R. H. Pty Ltd 8
Deitch Bros 112
Dick Smith Electronics Group 56, 57

Educai 116
Electrocraft Pty Ltd 116

Electroimpex Australia 66
Electronic Concepts Pty Ltd 92

Electronic Development & Sales Pty Ltd 60, 64

Haco Distributing Agencies facing 61

Hagemeyer (Aust) IBC, OBC

Hawthorne Communication Centre 119
Lafayette Electronics 99

Lanthur Electronics 117

Leroya Industries Pty Ltd 12

Linear Electronics 104
Marconi School of Wireless 67
McGills Newsagency Pty Ltd 105
Nomis Electronics Pty Ltd 45, 91

OBC Imports Pty Ltd 4
Parameters Pty Ltd 76
Paramount Rentals 70
Pickering & Co 10
Peter Shalley 101
Philips 2
Photimport 20, 36. 82
RCS Radio 115
Radio Despatch Service 97

Reid D. J. Ltd 43

Robbos Spares 117

Sontron Instruments 120

Sony Kemtron Pty Ltd IFC

Stedfast Enterprises 84

Stotts Magna Sighter 119

Stotts Technical College 35, 101

Sungravure Pty Ltd 106

Sun Electric Co. Pty Ltd 96

Swann Electronics Pty Ltd 50

Tektronix Australia Pty Ltd 17

Teleview 107

Vicom International 110

Video Technics 88

Warburton Franki Ltd 78, 100

Webster Electronics 55

Willis Trading Co Pty Ltd 96

Wireless Institute of Australia 111

World Record Club 95

Zephyr Products 54

Enclosed is for years
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WHY YOUR NEXT CASSETTE 
SHOULD BE A MAXELL UD

3
 THE SHELL — Even the best tape 
can get mangled in a poorly 
constructed shell. That’s why 
Maxell protects its tape with a 

precisely constructed shell, made of 
lasting heavy-duty plastic.

No fixed guide posts are used. Instead
Maxell uses nylon rollers on 

stainless steel pins thus elimi­
nating the major cause of 
skipping, jumping and 

unwinding.
A tough teflon (not waxed paper) 

slip sheet keeps the tape pack tight 
and flat. No more bent or nicked tape to 
ruin your recording.
Maxell doesn’t use a 
welded seal, but puts the 
cassette together with pre­
cision screws. Result — 
Maxell doesn’t jam.

I ULTRA-DYNAMIC I

1
THE RESEARCH — More than 
twenty years ago, Maxell produced 
their first reel of magnetic tape. At 
that time, Maxell made a com­

mitment to produce and sell only the finest 
magnetic products their technology could 
create.
That commitment still stands today.

4
 THE LEADER — A leader tape 
that has a four function purpose.
a) Non-abrasive head cleaning 

leader (cleans recording head 
for 5 secs.).

b) 5 second cueing line (recording 
function starts 5 seconds after the line 
appears).

c) Arrows indicating direction of tape 
travel.

d) A/B side mark (indicates which side is 
ready for play).

2
 THE TAPE — This continuous 
research has lead to the develop­
ment of the Maxell UD (ultra 
dynamic) cassette. A tape that has 

a coating of super-fine PX gamma ferric 
oxide particles with an extra smooth 
mirror-finish surface.
All of this adds up to high output, low 
noise, distortion free performance and a 
dynamic range equaling that of open reel 
tapes.

Now you know why your next cassette 
should be a Maxell UD (ultra dynamic).

maxell.
The sound expert's cassette UD available in C60. C90 and C120 

Distributed by Hagemeyer (Australasia) B.V. Branches in all States
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Ibr what yuu are about to receive.

You Ye 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 6-way SEA: tape dubbing: 
hl 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. 
JRrSSOO — 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.
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	COUNT CORVUS turns a blind eye to devaluation!




	Our

	No.1 rated scientific


	COnTus CALCULATOR

	clonic concept pey l

	★ ★ ★

	SUNDAY MORNING WITH CHARLIE PRIDE. Stereo, RCA APL1-1359.


	★ ★ ★

	★ ★ ★


	$14.75

	★ ★ ★

	★ ★ ★

	★ ★ ★


	WILLIS TRADING CO.

	LIGHTER SIDE	

	★ ★ ★



	A lot of Hi-Fis ore just heartless stereotypes.

	★ ★ ★

	★ ★ ★

	★ ★ ★

	★ ★ ★

	CNR GEORGE & HARRIS STS RAILWAY SQUARE TEL211-0816, 211-0191

	DENISE, Denise Drysdale. Harliquin L25282. Festival release.



	CABLE RESISTANCE FAULT LOCATOR

	Lafayette)) 27MHz two-way

	C&K now agents for Lorlin

	switches

	Drake SSR-1 . . .


	Lafayette))

	BRIGHT STAR CRYSTALS PTY LTD

	NEW PRODUCTS O

	PC board connector for flat cable

	THAT BRIGHT STAR CRYSTALS HAVE MORE THAN 36 YEARS EXPERIENCE IN

	MADE IN AUSTRALIA

	HOSE & EQUIPMENT CO. PTY.

	LTD. SYDNEY. PHONE 666-8144



	Sanwa precision circuit testers-

	Assembly manual for PM 40/40, Twin 25

	PLAYMASTER


	New Scalar products

	Get the skills and knowledge you need from Stott's courses

	-INEAR ELECTRONICS

	Microcomputers





	BOOKS

	NEW—NEW—NEW

	Plus $3-80

	Novices & CB

	CB

	Antisocial use of CB

	HIGH RELIABILITY COUPLED WITH

	PERFORMANCE MEAN BETTER VALUE FOR YOUR P.A. DOLLAR

	AUDITEC AUSTRALIA PTY LTD

	10	WAITARA AVENUE WAITARA, N.S.W. 2077

	PHONE: 48 4116




	What's in a name?

	CANBERRA EASTER CONVENTION

	10GHz WORLD RECORD

	THE NOVICE LICENCE SCENE

	synthesised $279

	PRACTICE NOVICE EXAM

	YOUTH RADIO SCHEME

	REPEATERS

	CB Vs AMATEUR RADIO

	RADIO CLUB NEWS

	SO YOU WANT TO BE A RADIO AMATEUR?

	THE COURSE SUPERVISOR,

	W.LA.

	FREQUENCY METERS

	P.M.G. TYPE TELEPHONES

	$35.00

	FOUR CHANNEL VHF TRANSCEIVER

	TELEPHONE WIRE

	PRISMATIC COMPASSES


	DYNAMIC

	TRANSISTOR CHECKER

	MULTIMETER

	NIBBLING TOOL

	NIFE CELLS

	SPY TELESCOPES

	BINOCULARS

	SOLENOIDS

	3000 TYPE RELAYS

	POSTAGE KEY;

	CONDENSER LENS

	IMPELLER PUMPS

	SMALL COMPUTER PANELS

	ELECTRONIC FREQUENCY COUNTER

	EX-ARMY TWO-WAY FM RADIOS

	MUSICOLOUR

	GARRARD MODEL 82

	30 WATTS OF EXCELLENT HI-FI



	$96.00 each

	C B 27MHZ COMMUNICATION EQUIPMENT

	PLAYMASTER 25 + 25 STEREO AMPLIFIER




	RCS radio pty lid

	651 FOREST RD BEXLEY NSW 2207 587 3491


	ELECTROCRAFT PTY. LTD. =“

	Phone411-2989

	TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES WHOLESALE, TRADE AND RETAIL SUPPLIED.

	KIT SPECIALISTS

	FEATURES

	SPECIFICATIONS

	NOTES & ERRATA

	27MHz Aerial—from p41

	Ocean Radar—from p23





	LANTHUR

	ELECTRONICS

	ELECTRIC DRILL

	LAMP DIMMER KITS

	PLASTIC CABINET

	ETCHING KITS

	BATTERY CHARGER KIT

	BATTERY SAVER KIT

	SPEAKERS

	ROBBO’S spares

	170 ENMORE ROAD ENMORE N.S.W. 2042




	Marketplace

	SPECIAL!

	EXTRA SPECIAL

	IN STOCK NOW!

	IBETA 23-Channel AM Mobile Citizensband Transceiver STILL AT THE PRE-DEVALUATION


	$89

	SPECIFICATIONS

	For design and manufacture of professional grade: —

	Refurbishing of magnetic recorder heads.


	SEE THE BYTE SHOP FOR SIGNETICS | SONTRON INSTRUMENTS. Phone (03) 560 0358. Or write to P.O. Box 156, Carnegie, Vic. 3163.








	Ibr what yuu are about to receive.

	JVC




