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Hearnoevil

Today’s standards in hi fi insist on
components with the highest standards of
performance. JVC’s speaker range is not only
designed to give you this faultless reproduction,
but is designed to be extremely durable as well.
Years of research have ensured that all JVC
speakers — whether they be omni-directionalg
bass reflex — together with the
different types of speaker used,

SK44

meet the most discriminating needs. The
special materials selected in the construction of
the domes, for instance, is the very finest
available, and no expense has been spared at
any stage of manufacture. Extensive research
into sound and sound projection has also proved
itself worldwide — in competition with many
other brands of less critical
construction. JVC — you can
hear clearly now.

the right choice
For details on all JVC Hi Fi Equipment, write to: JVC Advisory Service, P.0. Box 49, Kensington, N.S.W. 2033.
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Pool Alarm

HIGH 3\\NATER

Many children drown each year in home
swimming pools. And whilst local
councils generally specifiy that home
pools must be protected by a substantial
fence, such fences often do little more
than present a challenge for a toddler to
surmount.

Hence the recent proliferation of
alarms which purport to warn of child-
ren slipping or tumbling into a pool.

Such alarms are harder to design than
might at first appear because they must
discriminate between a true alarm
situation and false indications caused
by other physical transients such as
wind-induced ripples, loud noises, local
electrical disturbances, etc.

Most currently available alarms
monitor wave patterns, usually via
a floating sensor consisting of three or
more ‘fixed’ floats and one able to move
vertically relative to the fixed floats.
Other systems monitor ‘noise’ via a
submerged hydrophone whilst yet
others monitor wave patterns relative
to the pool side. We have tested most
of these devices and while some work

News Digest

much better than others, none is wholly
satisfactory.

Because of this prior involvement, we
were most interested to see a pool alarm
system manufactured by the US
company Stevens Associates — imported
into Australia by Rudi Hoess of
Electronic Concepts, 52-58 Clarence
Street, Sydney 2000.

This is a most elegant design. The
sensor consists of a double sided ‘PC
board’ which in effect is a capacitor,
the value of which depends upon the
depth by which it is submerged in water.
Thus any ripple on the surface will
be translated by the sensor into a corres-
ponding capacitance change. This change
is then evaluated by the monitoring unit
which rejects signals uncharacteristic
of those caused by a toddler slipping
or falling into a pool.

A shaped section on the lower edge
of the transducer also assists in pattern
recognition. It’s simple, it’s elegant —
and it works. It’s also quite costly
compared to many othérs. But how
much do you value the safety of your
kids — or your friends’ and neighbours™?

HP Watch

Hewlett-Packard have announced the
release of their long-awaited ‘Project
Cricket’, the HP 01. This is a combined
wristwatch and calculator based on
improved versions of their existing
calculator chips. The 6 oz. watch
contains two calculator chips, a watch
chip and new memory chips providing
around 40 computing and timing
functions. At somewhere between $650
and$750 in the States, the watch will
be sold as a piece of technocratic
jewellery, a status symbol for the
fashion-conscious engineer.

3% Digit DMM

Now available from Dick Smith Elect-
ronics is the Sinclair DM2 3% digit
multimeter. The DM2 features: MOS/LSI
circuitry, DC voltage measurement from
1 to 1000 volts, AC from 1 to 500V,
both AC and DC current from 1 mA to
1 A and four resistance ranges. It is
ruggedly constructed and can be used
with internal batteries or external
AC adapter. Dick’s price is $145.00.

Consumer Electronics Show 1977
If you are even remotely near Sydney
in early August do make sure you visit
the 77 Consumer Electronics Show
at the Sydney Hilton.

This year’s show is twice the size of
last year’s effort — and that was im-
pressive enough!

Electronics Today International to-
gether with our sister publication Hi-Fi
Review will once again have a room
there — and if all goes according to plan
we will have some very impressive bits
of electronics indeed!

If you’re visiting the show, do call
in to see us. This is basically your mag-
azine so here’s a good opportunity to
tell us what you’d like to see in it.

The show is open to the public on
the following days: Thursday, August
4th, from 6p.m. to 10p.m., Friday
August Sth, from 10a.m. to 10p.m.,
and Saturday August 6th, from 10a.m.
to 6p.m. Details of Trade-only days
will be found in our ‘Sound’ section
in this.issue.
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Lux Lab Series

The Lux Corporation of Japan has
released a new Laboratory Reference
Series designed for professional and
audio purist use, featuring DC circuitry
using Lux-developed FETs which are
claimed to eliminate the temperature
drift problems which have plagued
earlier attempts at DC amps.

The LR series consists of several
units designed to complement each
other in various configurations accord-
ing to the needs of the user. Each unit
is designed to do a specific job and that
job only, so that the user can decide
on the various functions requnred
for his purposes and build a ‘stack’ of
units accordingly. The units in the series
all have recesses on the top in which
the legs of the other modules can be
fitted to build the stack without the use
of a special rack.

At this stage, the LR series comprises
a DC power amplifier, a basic DC
real-time-processed  (?) pre-amp,
frequency-synthesized digital read-out
FM tuner, tone control centre, graphic

About that Offer
Our recent projects and articles about
biofeedback techniques have aroused
even greater interest than we anticipated.
Because of this we were fascinated to
learn that Unitrex Pty Ltd. were
planning to sell a blood-pressure moni-
toring kit for home use. Apparently
these kits have been marketed in the USA
for some time — and are being bought

equalizer, LED peak indicator and an
integrated amplifier.

One of the design criteria was the
elimination of control duplication which
occurs with conventional units when
they are combined. As a result the
pre-amp is fitted with no tone controls
except for the patentes Lux linear
equalizer to compensate for deficiencies
in recordings and room acoustics. But
it can be used with either the Stereo
Control Centre or the graphic equalizer,
depending on the amount of tone
contouring required by the individual
user.

The tone control unit incorporates
a subsonic ‘T’ filter with two cut-off
points and a separate fine-tuning control,
providing a selectably broad or narrow
null. The visible reduction in cone
movement lessens doppler distortion in
the speaker and prevents amplifier
power wastage.

The frequency-synthesized FM tuner
incorporates two displays, both digital
and analogue, plus seven station
memory and built-in Dolby circuitry.

in large numbers.

Unitrex do of course stress that the
kits are not in any way a biofeedback
device — but for those concerned about
blood-pressure (which must realistically
mean almost anyone over 35 or so!)
then they’re an intriguing purchase.

We’ve seen the kits and they really are
professional devices. Interested — then
see page 41.
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AUSTRALIA

WIDE

FAST DELIVERY
monochrome — colour

TV SPARE PARTS

A single source of supply for

AWA
GE
GENERAL
HEALING
HMV
KRIESLER

NATIONAL | PHILIPS

PYE
RANK
THORN
TYNE

and European brands
PC-BOARD SERVICE
TV-TUNER SERVICE

REPAIR OR EXCHANGE

Antenna equipment, {300 ohm and 75
ohm), electronic components, resistors,
capacitors, speakers, transformers, |1.C.,
transistors, diodes, lubricants, CRC-

TF, replacement styli and cartridge

FROM

supply.

SELECTRO PARLS
Pty L.

482 Hume Highway
P.O.Box 118, Yagoona, NSW,
2199
Rail to Yagoona Station.
Phone (02) 708-3639
(24 hours)

WE HAVE NOW BEEN
APPOINTED DISTRIBUTORS
FOR PLESSEY-FOSTER

SPEAKERS. FULL RANGE IN
STOCK
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A series of tests
conducted by a leading
independent audio-testing
laborator prove it*

The tests show that the ADC XLLM- MKI cartridge causes
no percelvable wear until after 60 plays. Industry sources
estimate the "life of a record” (the average number of times a
record is played) to be 40 to 50 plays.

Other cartridge manu-
facturers may talk about less
record wear, but ADC has
proven no wear over the

average life of a record.
The reason for this is our unique patented
design. It's patent #3294405.
We call it the “induced magnet” cartridge.
' ' Most cartridges are designed so that ~
a heavy magnet is part of the . g
moving system. - %
The ADC XLM-MKllis = \

different, because our engineers found a way to detach the magnet and repo- Z
sition it above the stylus, so the stylus applies less pressure against the groove. {
Less pressure means less wear. - )
The fact is, of all the leading brands, ADC cartridges have the lowest mass ._ ’
moving system you can buy. That means better sound and superior performance. -
The XV.LM frequency response is exceptionally flat, from 15Hz to 24KHz
+1.5dB. And for the ultimate in stereo reproduction, it has a minimum of
28dB of channel separation.
Think about it. In the long run you'll probably spend more on your record collection than you

will on your whole stereo system. So it makes sense to buy a cartridge
with proof that it makes your records sound better and helps them
tolive longer. The ADé low mass cartridge.
d Unbelievable. : )
8 A BSR COMPANY

IT HELPS YOUR RECORDS LIVE LONGER. Anne Street, gtSlI:\{/Igr\yaSSI?\)lngL;go
8

ADC . |

RECORDED RECH, DED XLM-MK- “ ' 153 !
SURFACE SUR —-“w m i ;
_ \ RS P .

AUDIO-TECHNICA
AT-15-S

STANTON i — S
1EEF O —
-~ ) The way to get the most accurate reproduction of sound is to
This is a photomicrograph of a This is a photomicrograph of a lower the total effective mass of the moving parts of the stylus.
20kHz record groove that has similar 20kHz record groove And that's exactly what our engineers did. In fact, of all the
never been played before. layed 75 times with an ADC leading brands, ADC cartridges 77
-MKII cartridge. As you can have the lowest mass moving INDUCED MAGNET /4
see there is no difference. system you can buy. MAGNET []I[IHH]]]

* CBS Technology Center Project 1108: Record Wear Test Program. Performed for Audio Dynamics Corporation. December 1976. COMPTON BSR137
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Logic State Analyser
The new Model 1610A keyboard-
controlled Logic State Analyser from
Hewlett-Packard is a powerful, general
purpose analyser for design and trouble-
shooting of digital systems — from the
most elementary to the most complex.
With the easy-to-operate 1610A
keyboard, the user can trace events in
as many as 32 channels at rates of up
to 10 MHz, selecting only the particular
occurrences, coincidences or logical
sequences that are of interest, with
results displayed in a well organised
format on the CRT screen. A memory
32 bits wide and 64 bits deep can be
commanded to capture everything that
went on for 63 clock periods after the
trace point of interest, or for 63 periods
before; or the trace point may be selec-
ted to be in the centre of a trace.
Not only can the instrument trace and
display logic states, it can also measure
absolute or relative time intervals
between events, it can count events, it
has a graph mode for an overview of
all 64 words in memory, and it can be
connected to a printer to produce
documentation.

One of the most important features of
the 1610A is its power to locate trace

positions. The analyser races through
the test data at 10 MHz in search of the
desired trace point and finds that exact
location through: a series of sequential
state conditions set by the operator.
From one to seven state conditions,
each of which must be encountered by
the analyser in the form and order
specified, may be entered into the
machine to assure that the analyser will
indeed capture the desired data — not
similar data.

The new logic state analyser has nine
edit keys, of which four control cursor
movement. DELETE/INSERT keys are
used in the trace specification menu
to enter or remove states within the
trace sweep. A default key returns a dis-
played menu to a known condition.
Two graph control keys, INCREMENT
and DECREMENT, automatically
change upper and lower graph limits.
The machine will self-test 99% of its
functions.

The Model 1610A, with four data
probes, one clock probe, and operating
and service manuals, is priced at $10690
duty-free. Hewlett-Packard Australia
Pty. Ltd., 31-41 Joseph St., Blackburn,
Victoria 3130.
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E-Z-HOOK
HAS ALL

THE BEST
CONNECTIONS

We've combined our E-Z-Mini Hook
and E-Z-Minl Hook XL with popular
coaxial cabie terminations. Then, for
easy traceability when using muitiple
cables, we color coded both connector
ends in any of the 10 standard RETMA
colors. Add to this our field serviceable
features, a wide variety of standard
lengths, and the option of either the
No. 1 Tip (.040 hole for square pins) or
No. 2 Tip (.040 x .065 hole for rectan-
gular pins)

The result! The most complete, versa-
tile line of cables available for minia-
ture circuitry testing.

10 RETMA COLORS
FOR EASY CODING

Cables Shown:
No. 1023 ..

No. 1023XL. ..
Specify cable length,
hook color and
tip selection
(No. 1 or 2)
when ordering.

EXCLUSIVE
FIELD SERVICEABLE FEATURE

Damaged lead wire Is replaced easily
and quickly. No need to replace
entire part. *TRADEMARK GARONER.DENVER

FOR FURTHER DETAILS CONTACT:

~Z1S._ GENERAL ELECTRONIC
/\ -
}GEB? SERVICES

99 ALEXANDER ST, CROWS NEST
99 Alexander St, Crows Nest
Phonp 439-2468
0 Adelaide; 42-6655 o Brisbane: 277-4311 o Canberra: 95-
9138— B2-3581 o Meibourne: 598-9207 o Newcastle: 69-
1222 o Perth; 25-5722



KENT Hi-Fi PRESENTS
THE MOBILE ONE DISCO

suitable for discos, parties, clubs and many other enter-
tainment applications. $2200

Features: —

® Lighting control unit included

® Separate equalisation and balance controls on each input

® Attenuator pads on microphone and auxiliary inputs

® Stereo cue for each input

® VU and peak overload indicators on masters out

® More than ample level from headphone amp

® 90 RMS per channel.

Has all the functions of a professional studio mixer at a fraction of the cost.
Speakers available to suit your requirements. For more information, please
contact Kent Hi-Fi.

410 KENT STREET
g SYDNEY
ph:29-2743

(WHERE THE BEST EQUIPMENT COSTS LESS)
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Toshiba Clock/Radio

For all of you out there who can’t
be bothered building your own digital
alarm clock and radio (shame on you,
and you an ETI reader), here is a smart-
looking alternative. This Toshiba clock/
radio has a 0.6” LED display in 12-hour
format with AM/PM indicators. The
clock has all the standard features of
the modules that are now available,
plus a few new ones: it incorporates
a digital timer for elapsed-time measure-
ment and a radio cut-off timer which
is presettable in one-minute steps up to
one hour. There’s also the usual 9
minute snooze alarm,

Also contained within the package is
an AM/FM radio about which very
little can be said except that it probably
works, because most Toshiba stuff does.

Coke Adds Life — and Solar Heat
Australian solar energy research has
taken aleap forward with the installation
by the CSIRO Solar Energy Studies
Unit of the first industrial solar hot-
water heating plant in Australia. The
unit supplies heat to a can-warmer at
Coca-Cola’s factory near Canberra. 49
solar collectors, covering 77 square
metres, heat water which is then stored
in a 20 cubic metre tank. The heat
from this is then used to warm 200
cans/min. in order to prevent conden-
sation and possible deterioration of
the cans. The solar heaters supply
80% of the annual energy requirement
of the warmer.

TI Tritium LCD

Texas Instruments are continuing to
battle with Timex in the watch market,
and have increased their armament
with the introduction of an LCD
watch line. Interesting point is the use
of tritium gas instead of a Battery/bulb
for backlighting. Even more interesting
is the fact that since tritium is radio-
active a licence for its use is required
from the US Nuclear Regulatory
Commission, who say that TI have not
yet applied to them. Several other
watch companies have received
permission to use the process, in which
tritium inside a Pyrex glass tube excites
a phosphor coating to fluoresce, pro-
viding sufficient light to outline the
LCD digits.

Unitrex Calcufator Contest

- A radio amateur erected a vertical

antenna in his (perfectly) rectangular
back yard. In measuring up the length
of feeder cable required he discovered
that his 15m tape measure wasn’t long
enough to go from the antenna to the
garden corner where the feeder ran
around the corner of the house. However,
he knew that the antenna was 15m from
one corner, 13m from the oppositeé
corner, and 10m from the third corner.
How far was the antenna from the fourth
corner? (Hint: don’t try plugging
numbers in straight away, try to derive

a general formula first.)

Send your answer on the back of an
empty envelope (don’t forget to add
your name and address) and send it
to: Unitrex Calculator Contest (July),
ETI Magazine, 15 Boundary Street,
Rushcutter’s Bay, NSW 2011. Closing
date is August 19th.

The winner of the May contest
is R.J. McDonald of Port Hedland, W .A.
The correct answer is that, to stay alive,
the missionary must make four cuts in
the chain. This splits it into five sections,
of 5,10,20,40 and 80 links respectively,
plus the resulting four single links.

Keyswitch

If you really want to go to town on
the House Alarm project in this issue,,
or perhaps you can’t site it in a cup-
board, then this piece of hardware is for
you, There are a range of Yale Key-
operated keyswitches available from
C & K Electronics (Aust.) Pty Lid.,
PO Box 101, Merrylands, NSW 2160.
For example the type KMS shown is
available with a double pole mains
switch and is rated at 4 A at 250 V AC
or 10 A at 12 V AC. With a two-position
60 degree movement, the key may be
trapped or withdrawable in either
position. These switches are stackable,
and there are a large number of key
combinations.

Change of Name

As from the 15th of August, M.S.
Components will be known as Sheridan
Electronics Pty. Ltd.
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Scope Measures Time to 0.002%
Incorporating a S-digit time-interval-
averaging counter into a 100 MHz
precision delta-time oscilloscope, a new
instrument from Hewlett-Packard
measures very short time intervals with
100 picosecond resolution, longer
intervals at 0.002%.

The HP 1743A offers several improve-
ments over earlier models. 1) Now the
start of the delay can be simultaneous
with trigger, so events close to the
trigger can be viewed. 2) Traces can be
automatically overlapped. 3) The LED
readout remains calibrated when the
sweep vernier is changed, so calibrated
displays can be obtained with the user’s
choice of whole-sweep time — such
as clock period in digital systems.
4) The counter timebase is a 100 MHz
crystal. 5) Readings are averaged, so
accuracy is improved. 6) The LED
readout has five digits with 300%
over-range.

The 1743A solves the classical prob-
lem of synchronizing clock-related
functions in large computer systems,
It will enable modern high-prf radars to
be calibrated to higher accuracies. New
accuracy in measuring propagation
delay will affect navigation-aid design.
More-accurate knowledge of logic
function timing will decrease uncertain-
ties over such matters as settling time
and device variations, making it possible
to decrease error margins and increase
system speed.

Duty-free price of the 1743A Oscillo-
scope is $3715. Hewlett-Packard Aust-
ralia Pty. Ltd., 31-41 Joseph St.,
Blackburn, Victoria 3130.

LCD Computer Terminal

IBM .have developed an experimental
computer terminal based on the
combination of a laser and a photo-
graphic-slide sized liquid-crystal cell,
The semiconductor laser is used in con-
junction with a pair of computer-
controlled mirrors to generate 7 x 9
dot matrix characters which are then
projected at 25 x magnification onto
a screen. The high viscosity of the
liquid crystal material retains. infor-
mation written into it, and can be
written into at a rate of 20 characters
per second. Work is in progress to
improve this speed.

ERRATA

ETI 316, May 77 — circuit diagram,
Page 52. The connection between the
base and emitter of Q2 is an error in the
drawing, and should be deleted.

ETI 712, June 1977 — Parts list, page
58. Q2 and Q3 have been transposed,
i.e. Q2 is a 2N30S5 and Q3 is a BD140.
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ng &Iun’s Superspinner!

Electronically controlled Totally integrated

Fully automatic-

So where’s the difference?

»

_It is important to understand
right away that Bang & Olufsen’s
Beogram 4002 differs in most respects
from any other turntable available.

It is still the only fully
automatic, straight line tracking
turntable in the world. It plays your
records exactly as they were recorded
— in a straight line from the edge to
the centre instead of tracing an arc.
Tangential tracking ensures that

tracking angle error is greatly reduced
and skating effect is completely
eliminated. This combination of
developments results in a sound
quality that is audibly superior to all
conventional turntables.

Many of today’s turntables are
a mass of confusing weights and
pulleys, countless buttons and
controls for everything that can
possibly be adjusted. With some it can
be quite a job just working out how to
play the record.

Bang & Olufsen made the 4002
simple to use. No other record player
is as easy to operate. You simply touch
the “START” button and need never
lift a finger before the record is to be
turned. A photo cell registers the size
of the record, and automatically sets
the speed. Unlike most
manufacturers, Bang & Olufsen

masters the production of all
components 1n an audio system —
from pickup cartridge, right through to
loudspeaker systems. This has made it
possible to construct a totally
integrated record player whose
technical intricacies are concealed
beneath the surface, and whose
individual components work in
perfect harmony.
It is plain to see that the Bang

& Olufsen Superspinner 4002 has
unique technical specifications which
many more expensive record players
cannot match.

THE BEOGRAM 4002

NOW COSTS $638.

Bang&Olufsen

simply the best.

Victoria Danish Hi Fi, Shop, 9, Southern Cross Hotel, Melbourne. Telephone 63 8930. Danish Hi Fi, 698 Burke Road, Camberwell. Telephone
82 4839. Turner Audio, 35 Peel Street, Ballarat. Telephone 32 2042. New South Wales Convoy Sound, 4 Dowling Street, Woolloomooloo.
Telephone 357 2444. Convoy Sound, 387 George Street, Sydney. Telephone 29 4466. Queensland Brisbane Agencies, 72 Wickham Street,
Fortitude Valley. Telephone 2219944, Western Australia Danish Hi Fi, 308 Walcott Street, Mt. Lawley. Telephone 71 0100. South Australia
Ernsmiths, 50 King William Street, Adelaide. Telephone 51 6351.

B0935



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. e Direct drive servo motor provides exceptionally
stable and accurate performance. ¢ Photo-electric
sensor for disc-end has no impact on cartridge or
disc. e Feather-touch switch for stop/start
and reject. e Entirely new moulding
material SBMC minimises cabinet
resonance. ® Arm pipe and shell made

of carbon fibre suppresses resonant
feedback. e Dual supported jewel pivot.
¢ Static insulated dust cover allows use
of extremely light cartridges. e Oil-filled
rubber damping mat absorbs disc vibration
* Remote viscous-damped cueing. ¢ Tone-arm
height adjustment for various cartridges

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. e 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. e Highly sensitive
tone-arm and Sony high performance cartridge XL-15
included. ¢ Anti-skating device and lateral balancer

¢ Feather-touch controls

PS3300 Automatic Direct Drive Turntable 9
Now you can obtain the superior pertormance of direct drive
at the price of a belt-drive! And the performance is L
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. o llluminated 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

\

SONY.

Research makes the difference.

GAC.8.7902



AM STEREO-
CLOSER THAN YOU THINK!

STEREQO BROADCASTING is generally associated with
FM probably because that's the way it's been transmitted up
to now.

But it is perfectly feasible to transmit a stereo programme
using modified AM transmitters and receivers. In fact five
American-designed systems are being evaluated right now by
the USA’s National AM Stereo Committee whose subsequent
report will be studied by the FCC later this year.

AM stereo broadcasting has the same inherent limitations
as AM mono — that is a bandwidth restricted (by legislation)
to less than 10 kHz. Thus the full audible frequency range can-
not be transmitted and it is for this, amongst other, reasons
that FM transmission is used for high quality stereo broad-
casts.

Protagonists of AM stereo accept the limitations inherent
in AM broadcasting but point out that the market audience
they seek is not the purist FM stereo listener but the ‘man-
in-the-street’. They say that people are now so aware of stereo
that mono reception is anachronistic, and that if AM stereo
could be introduced at sufficiently low cost it would be absurd
not to do so. .

The main attraction of AM stereo /s low cost. In fact it's
possible to modify an existing AM transmitter to stereo
operation for we!l under US$10,000. Certainly a low power
FM transmitter costs not a great deal more, but it's a different
matter for the big 100 kW plus systems.

Most broadcasting studio equipment already /s stereo —
certainly all modern recording machinery, cartridge players,
record players are so made as is the majority of programme
material.

Stereo AM receiving equipment could be inexpensive. Many
potential AM stereo listeners already own a record player
which could accept an input from an AM stereo decoder. And
even if a complete AM stereo receiver were to be required,
such could be built for very little more than the cost of its
AM mono equivalent, {and would of course offer a whole new
market for manufacturers!).

COMM. Associates:

This is probably the simplest proposed system. It is quite
different from the other four. The system is called ‘Frequency
Approach Aperture’; the left channel modulates a carrier just
below the main carrier and the right channel modulates a
carrier just above the main carrier. The combined signal goes
to a band-pass filter which separates out the upper sideband of
the lower carrier plus the lower sideband of the upper carrier
(Fig. 1). The output from the bandpass filter is the transmitted
signal.

The simplest way to receive the Comm. signal is via two
AM receivers — one tuned to the upper sideband, one to the
lower sideband! A more elegant way is to use a receiver in
which the two signals are separated by filters and then passed
through two separate |F strips and demodulators.

It is important to note that this is not a matrix system.
Claimed advantages are good noise characteristics, excellent
fidelity and all the well known advantages of suppressed
carrier single-sideband transmission.
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Motorola:

This system uses circuitry vaguely similar to that used in
colour TV transmission. The system called ‘C-Quan’ uses two
carriers operating at the same frequency but separated by
phase quadrature. Motorola say that a major part of their
design is in the elimination of distortion caused when the
stereo signal is received on mono receivers, this distortion
apparently being caused by some interaction between
modulation components. This problem is overcome, claim
Motorola, by modulating both the in-phase and the quadrature
components by the cosine of the modulation angle.

Motorola’s ‘C-Quan’ receiver is shown in the lower part of
Fig. 2. As may be seen, the IF travels along two separate paths,
one to an in-phase detector, the other to a quadrature detector.
Further elements then remove the cosine term (generated in
the transmitter). Finally the two channels pass through syn-
chronous detectors which recover the left channel and right
channel signals.

Belar:

Originally described and demonstrated by RCA, Belar
Laboratories propose a matrix system in which an L+R signal
amplitude modulates the transmitter just as in mono trans:
mission whilst the L-R signal is processed so as to frequency
modulate an RF carrier which in turn modulates the trans-
mitted AM signal.

The transmitted carrier thus contains both AM and FM
sidebands. The FM sidebands contain the stereo information
(i.e. the L—R signal) and the AM contains the L+R signal —
the latter of course being totally receivable on any standard
unmodified AM mono receiver.

Belar’s proposed stereo receiver is shown in Figure 3.

Kahn:

Although more complex than the Comm. Associates pro-
posal Kahn Communications’ system is equally as elegant.
Here the carrier is phase-modulated with the L—R signal
and then amplitude modulated with the L+R signal. Some very
sophisticated circuitry is used to produce the resultant carrier
which has the left channel signal on one sideband and the right
channel signal on the other.

The transmitted signal can be received in various ways. A
normal mono AM receiver tuned right onto the carrier will
receive the normal AM envelope (the L+R signal). Stereo
reception can be obtained either by using a receiver with phase
detection for separating out the L+R and L—R signals — or by
using two separate mono receivers {or circuits) one tuned
slightly above the carrier, the other slightly below.

The Kahn system has been quite thoroughly tried and

proven by stations XETRA (Mexico) and WFBR (Baltimore).
Apparently the results were excellent with good freedom from
interference, and excellent mono and stereo reception. Over
15 dB separation was achieved merely by using two mono
receivers, and well over 35 dB using the phase detection.
Magnavox:
This system is similar in some ways to those of Kahn and
Belar. Magnavox amplitude modulates the L+R signal and
phase modulates the L—R signal. A 5 Hz tone frequency
modulates the carrier to provide a reference for a wide-band
phase-locked loop which generates a phase-modulated signal.
This signal is in turn modulated by the L + R signal before
transmission.
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The receiver consists of a single IF strip the output from
which is then split and passed to an envelope detector (for
the L+R signal) and to limiters and a phase-locked loop which
demodulates the phased-modulated (L—R) signal.

At present there is no clear indication from the FCC that

AM stereo broadcasting will be introduced at all — let alone
any particular system. But the proposals are being taken very
seriously by the FCC as well as by the companies involved.
And unlike the four-channel fiasco in which manufacturers of
four competitive and non-compatible systems fought to
establish a hold in a largely disinterested market, AM stereo
broadcasting will, if adopted, be backed by the FCC — who
will also determine which system will be used.
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LINN SONDEK LP12

SCOTTISH HI-FI PRODUCTS seem to be rather rare although
Glasgow-based Linn Products, already holder of a British
Council of Industrial Design award for the model LP 12 turn-
table, looks as if it might also gain a Queen’'s Award to
Industry for export achievement, in view of the number of
LP12s sold outside the U.K. The LP12 is, of course, the
redoubtable Linn-Sondek turntable, of which much has been
said in the past couple of years or so since its introduction.
We understand the Linn-Sondek had its origins in the Ariston,
although the hi-fi industry is full of rumours in this respect.
What is not rumour is Linn‘s claim for the unit — simply that
the LP12 is the best-sounding turntable available.

This sort of claim can often be difficult to substantiate,
and is always open to question. Linn has a sort of running
challenge, however, one which is so smugly assumed that it’s
quite obvious that the outcome of the battle will be in favour
of the LP12. The challenge is this: take any turntable, regard-
less of make and compare its performance with the Linn
Sondek. Use the same arm and cartridge, and the use of an
LP12 will always result in an audible improvement of
performance.
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Most people confronted by such an assertion are likely to
ask themselves exactly how a turntable can influence a sound
system’s performance. This needs to be put into context. Ide-
ally, a turntable system should extract in the form of analogue
electrical signals the information carried as modulation
of the record groove. But since these modulations are very
small, the pickup must be very sensitive which makes it
equally sensitive to other sources of vibration approaching the
same magnitude — motor noise, bearing rumble feedback
and the various other external vibrations likely to reach the
platter surface during use. Many turntables boast very low
rumble figures and have negligible wow and flutter. Most of
them have two or more speeds, which the Linn Sondek doesn’t.
The LP12 offers only 33.3 rpm, and is a surprisingly spartan
belt-drive unit.

But a close examination shows a surprising amount of de-
tail design work. The main bearing, for example is a finely
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LINN SONDEK LP12

polished cone, machined upon the end of a highly-finished
steel shaft. This bearing rests upon a flat hardened steel plat-
form which forms the base of an oil-filled reservoir. The shaft
is supported by a PTFE cylinder which creates a very snug fit,
the whole object of this exercise being to reduce the possibility
of wear to a minimum. The oil reservoir is fitted to a heavy-
gauge pressed-steel member, which carries the arm mounting
board, this latter being secured by three screws enabling it to
be detached for mounting the pickup arm. The steel member is
suspended by a three-point springing system from a steel
chassis member, this carrying switchgear for power on/off, a
starting capacitor and the drive motor, a small synchronous
device having relatively low torque. The chassis is set into a
base made of selected seasoned timber, although we believe
an unmounted version is available for those who want to build
an LP12 into an equipment cabinet.

The springing system is designed to render the turntable
impervious to feedback and other forms of external vibration.
Pundits have been heard to compare the LP12 with a half-set
jelly, and there is some justification here for the platter does
tend to bounce quite alarmingly if the unit is clumsily handled.
Yet properly set up, and fitted with an appropriate arm, the
LP12 is, in our experience, an extremely pleasant turntable to
operate.

Criticism has also been levelled at the need for a Linn-
Sondek to be correctly assembled. Again, this criticism is
partly justified, particularly since the instruction booklet is
rather vague and doesn’t really give adequate coverage of the
installation procedure. This really is rather fiddly. The routing
of pickup arm wiring is particularly critical since it is possible
for feedback to affect the ‘floating’ part of the unit if the
wiring is incorrectly installed. Of course, a buyer has a right to
expect his dealer to supply a properly set up LP12, in view of
its price, and we hope the Australian distributors have taken
the necessary steps to educate their retailers and agents of the
various ‘dodges’ so éssential to the LP12’s correct operation
and installation.

We've been using a Linn-Sondek for a number of months
now. It took, in all, some three hours to install (installation
was carried out by a person with previous experience of LP12s)
from unpacking to connection to the preamp. We use a JH
Formula 4 arm (which also has a reputation for fiddliness
although in this instance we feel the charge is unjustified) and
accordingly our LP12 was ordered with a blank arm mounting
board. Ready-cut boards are available for use with Grace G707
or SME 3009 series Il arms, which would reduce the
installation time by about an hour or so. But levelling the
platter, orienting the mounting board and tying back the
wiring all takes a lot of time, even if you've done it pefore and
are aware of the pitfalls.

Some arms, including the JH, require more clearance above
and below to accommodate the wiring and pivot hub than the
LP12 provides. A hole must be cut in the hardboard
cover fitted to the underside of the base and arrangements
(such as a dome or suitable hole) must be added to the cover
to enable it to close. These problems don‘t arise with Grace or
SME arms, however.

Once installed and connected, the LP12 is likely to need
further minor adjustments. The device (and we speak from
experience of several) needs time to settle in.
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This also goes for the JH Formula 4, which is an extremely
sensitive arm and which needs to be adjusted with great care.
Al adjustments should be reviewed and altered as necessary
at fairly frequent intervals after the system is first installed
and used.

All this may appear rather daunting, although there is
nothing difficult involved. There is, of course, a degree of
tedium; our unit had been in use for over a month before it
was finally adjusted to our complete satisfaction. But it really
was worth the trouble.

Fitted with the Formula 4 arm (overseas buyers should
be aware that the broadly similar design marketed by May-
ware in America and the United Kingdom has less satisfactory
arrangements for applying tracking force than the original JH)
and a Decca Mk. 6E cartridge, the LP12 has performed
superbly. It takes some seconds after switch-on to reach full
speed, and unless the drive-belt is dusted with a fine coating of
talcum powder, the whole floating section shudders alarmingly
as the platter accelerates.

Before installing the LP12, we suffered an unpleasant
feedback problem which resulted in lack of bass definition.
With the LP12, we found bass far better defined, as well as
improved clarity and detail. More surprising, however, was the
improvement higher up the spectrum. Midrange was less
strident yet with a strength and tautness not previously
observed with our former (direct drive) turntable. Treble was
extremely smooth and clean. This, we believe, was the result
of negligible interference from self-generated and external
noise at low frequencies with the LP12. It produces no audible
rumble — and with good recordings, it is a complete revelation
to hear deep LF fundamentals emerging from a background of
near-silence. An unfortunate consequence of this is the ability
of the LP12 to reveal recorded rumble from records. There are
some very noisy cutting lathes around the world, it seems, and
some of them have, to judge from our records, added
particularly unpleasant effects to otherwise good recordings!

The LP12 seems also to give less tangible benefits, including
a vastly improved stereo image. This improvement shows up
not so much as better separation or definition of individual
sounds within the side-to-side structure of an image, but as
front-rear depth. We now observe a definite perspective from
most of our records, in which overlays of sound are readily
discernible. This leads to a fine sense of realism, and we're
finding it far easier than before to become immersed in the
music we’re listening to — there is less of an awareness of re-
produced sound, as if one is listening through the equipment
rather than to it.

A turntable like the Linn-Sondek won’t appeal to every-
body. It is restricted by its single speed; care, or rather, a
degree of skill (which comes through experience) is needed to
operate it without causing it to go into uncontrolled oscillation
when the pickup lifter is used. It looks rather old-fashioned,
devoid of stroboscopic markings or any frills, and the rubber
mat supplied as standard is several shades of black, the material
appearing to have become stained during the manufacturing
process. We've also seen a number of very curly mats (you cure
this by turning the mat upside down when it’s not in use!) and
later examples are fitted with an illuminated rocker on/off
switch, instead of the earlier push button.

But all these criticisms don’t alter the fact that the Linn-
Sondek is a very fine turntable. It probably does give an
audible improvement over other turntables, although we
hesitate to agree with the manufacturers completely on that
score on the grounds that we’ve not heard all the competition.
Nevertheless we know of no other turntable at a similar (or
even far higher) price to give such good results. If you're pre-
pared for some initial tedlous setting-up after installation —
and it’s well worth the effort — the Linn-Sondek LP12 is
certain to reward you with an audible improvement.
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Technics present ‘the professional look' . . . vertically racked
components that make up one of the finest hi-fi systems
available. Each component has been matched both in design
and specifications, making it all so easy for you to enjoy
optimum stereo performance.

This system comprises Technics 1977 components—
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For a National Technics catalogue please write to:
National Technics Advisary Service, P.0. Box 49, Kensington, N.S.w. 2033

[Kl *Under licence from Dolby Laboratories Inc.

SU7300 stereo integrated amplifier (43 watts per channel,

RMS at 1 kHz, 8 ohms); ST7300 AM/FM tuner; SL1700 direct-drive
semi-automatic turntable (wow and flutter 0.025% WRMS);
RS630AUS front-loading cassette deck with Dolby* noise reduction;
and the SB4500 linear-phase speaker system. All components are
housed in a Technics rack for the total professional look.
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Why would you put

a highly sensitive tuner wit

h a tough,

powerful ampilifier.

Strange as it may seem, those two
concepts complement each other
beautifully. And, of course, Pioneer
planned it that way.

Normally, when choosing a tuner,
sensltivity is of foremost importance
because it determines the unit's
ability to pull in weak or distant
stations. You see, FM is subject to
the same physical laws as TV. While
distance is a major consideration,
steel reinforced buildings, mountains
or other terrain features may also
reduce or partially block signals. in
low-lying valleys, reception is usually
difficult. These and other factors
present considerable problems for
clear, accurate reception. Which
brings us to the Pioneer TX-9500I!

Usable sensitivity is 8.8dBf (1.5uV).
What this means in your listening
room is that the TX-9500Il is capable
of reaching out and capturing an

TX-95001
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electronic signal of incredibly weak
proportions. And then holding it
while it's fed into the amplifier.
Naturally, the resultant increase in
tonal quality will be immediately disc-
ernible by your equally sensitive ears.

All speaker systems demand power
(some more than others) to produce
sound. So now that you've got your
broadcast locked in, an amplifier tough
enough to stand up to heavy speaker
requirements is vitally necessary.

May we suggest our SA-9500H
Continuous power output is 80 watts
per channel, min. RMS at 8 ohms
from 20 to 20,000Hz with no more
than 0.05% total harmonic distortion.
inputs hardly measurable are analyzed
and processed into precise impulses
of acoustical energy that will
ultimately reproduce every musical
nuance of the original performance.
The delicate and the deafening.
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{0 PIONEER -‘ TUneR IHSBM

SA-95001i

But, sensitivity and sheer power
are only two features that contribute
to exceptional performance in a
tuner/amp combination. Pioneer is
offering a wide line of five amplifiers
and four tuners. Something for
everybody. Why not stop in for a
demonstration and hear about such
things as a SAW filter that scrubs
out distortion or a tone control
system that offers 5,929 different
tonal characteristics. Strange as it
may seem, you can be sure it won't
sound that way.

Pioneer Electronics Australia Pty, Ltd.
178-184 Boundary Road, Braeside, Victoria
3195 Phone; 90-9011, Sydney 93-0246,
Brisbane 59-7457, Adelaide 433379,

Perth 24-9899

UOPIONEER

leads the world in sound.



Since we introduced our Audio Facts column some months ago, innumerable readers have
asked us to expand the present coverage we give to the technical side of audio and hi-fi.

In response, here is our new hi-fi/audio section. Its make-up will vary from month to
month, depending on what's afoot, but the emphasis will be on news of developments

with outstanding technical interest and/or performance.

$25,000 Hi-Fi Contest

July’s issue of our sister publication Hi-Fi Review carries one
of the biggest value hi-fi contests of all time.

Run in conjunction with Harman Australia Pty Ltd the
contest involves a number of multiple choice questions: it also
requires entrants to define what they mean by the term hi-fi.

Prizes are unreal!

First prize is a conservative $7000 worth and includes
a $3000 pair of JBLspeakers, top Harman Kardon preamp,
separate FM tuner, and Harman Kardon's latest 150 watt/
channel power amp, Rabco turntable, a cartridge preamp and
an Ortofon MC2 cartridge. Truly a system for the most
demanding buyer!

There’s no less the six ‘second prizes’ — each of a complete
system worth over $2000.

Finally there’s a further six prizes for under-18-year-olds
again each a complete system worth over $850.

Full details and entry forms are in the July issue’of Hi-Fi
Review — on sale about July 21st.

Entries may also be made by visiting any Harman Kardon
dealer — see list page 23 of this issue.

Dummy Heads

The Sennheiser ‘Dummy Head’ system, using open-air two-
channel headsets for playback, shows great promise. It en-
courages the writer’s view that true ‘surround sound’ will
eventually be obtained from two channels only, albeit under
rather special listening conditions. It has always seemed rather
curious in view of quadraphony that the human hearing
system uses two ears, each of which is capable of receiving
only one complex signal pattern at audio frequencies. True,
high-frequency phase differences could probably be detected
by different parts of the eardrum at very high frequencies
but these would possibly go undetected per se because of
the ‘single channel’ link between the eardrum and the
chochlea.

Thus the brain receives only two sets of information, one
from each ear, and it would appear, therefore, to be point-
less to use four loudspeakers, each producing a different
set of information, when only two are needed.

The chief obstacle to ‘surround sound’ is the listening
room, which drastically alters the characteristics of reproduced
sounds. It's probable that two channels may ultimately be
used to give surround sound in acoustically dead environments
in the future, and the effectiveness of the illusion will be
totally dependant on maintaining correct phase, frequency
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and amplitude of the reproduced sound at the moment it
reaches the eardrums.

Despite Matrix H, and the BBC‘s undoubted expertise,
we are a long way yet from high fidelity in the strictly
definitive sense. One can’t help but feel the money spent
on developing Matrix H and carrying out the experimental
broadcasts might have been more effectively directed toward
research into how the human hearing mechanism really works.

BBC 4-channel

With the recent announcement that the BBC has begun ex-
perimental ‘Matrix H’ four-channel broadcasts using the basic
Zenith-GE Multiplex pilot-tone stereo FM system, it's time
once again to examine the concept of four channel sound as a
whole and as a means to the hi-fi end. The BBC Matrix H
system is based on the Sansui SQ matrix, with altered phase
relationship for rear-channel information to improve mono/
stereo/four-channel compatibility. The Beeb has issued
technical details of the necessary decoding equipment and has
also advised the necessary changes for making existing SQ
decoders suitable for Matrix H.

Whether or not these experiments will be useful is highly
debatable. The four-channel surround-sound concept has
received negligible attention of late although one has the
impression that backroom boffins in Japan, America and the
U.K. are still busily trying to get a non-anomalous system to
work. Forefront of current experiments must be Ambisonics,
although this appears to be a technical nightmare. Ambi-
sonics uses a special microphone cluster consisting of four
separate elements so arranged to sample a spherical sound field.
The writer has heard one Ambisonics demonstration, using
material recorded on cassette, replayed via a Nakamichi 1000
and linked — wait for it — to a normal two-channel system.
Results from different recordings were predictably variable,
although some sequences were reproduced with greater depth
and spaciousness than one normally hears from stereo
recordings,

Mitsubishi: Systems Galore

One of the giants of Japanese industry, the Mitsubishi Corp-
oration, is now solidly into hi-fi with two component systems,
plus a range of top-level individual units. In the medium
bracket are the 200 and 300 Series, based around amps rated
at 25 and 50 Watts per channel respectively, and including
a tuner, two turntables, three Dolby tape decks, and the one
speaker design.
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DENON

The Professional Audio Brand

Main weight
providing a direct drive system with
the following features:—

e HIGH ROTATIONAL ACCURACY

e LARGE DIAMETER TURNTABLE it e conre

e EQUIPPED WITH STROBOSCOPE knob

o RUBBER & FELT INSULATORS

e INDEPENDENT CUEING LEVER -

e HIGH SENSITIVITY TONE ARM \ . @ «nob

e WOW AND FLUTTER OF LESS .
THAN 0.04 PER CENT (WRMS) at D e : : knob

33-1/3 rpm

In other wotds, the

SL-7D Direct Drive Turntable

Also available, a unique recording pro-
MOVING MAGNET CARTRIDGE cess offering low dnsct'ortnon and a high

- dynamic range. Selected titles from
DL-107 classical, popular, jazz and folk music.

Cueing lever

Output voltage: 2.0mV (1 kHz
50 mm/sec)

Frequency response: 20~ 30,000

Hz

Tracking force: 2.0+ 0.3 gr | D E N O N -
Compliance: 8 x 10-6 cm/dyne RECORDING

Weight: 8gr
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MOVING MAGNET CARTRIDGE
DL-109D

Output voltage: 3 mV (1 kHz
50 mm/sec)

Frequency response: 20 ~ 50,000
Hz
Tracking force: 1.8 + 0.3 gr
Compliance: 9 x 10-6 cm/dyne
Weight: 7.59gr

For further information please contact:

-

See the Professional Audio Brand,
now available at your nearest

Hi-Fi Audio Equipment DENON dealer
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But pride of place is taken by the up-market DA Series.
A feature of the DA-A10 (100 W) and DA-A15 (150 W)
amps is full channel separation. Each unit is made up of two
monaural amplifiers, complete down to power supply.
Mitsubishi claims inter-channel separation of better than 80
dB and the effective elimination of dynamic crosstalk.

Modular construction allows the amps to be linked in a
single unit with either the DA-P10 preamp or the DA-M10
VU meter, by way of the front handles fitted to the
modules.

Matching the other units is the DA-F 10 tuner which features

disc-type tuning dials.

The use of IC logic chips in the DP-EC1 turntable is claimed
to offer a high degree of automated function without reducing
the user’s freedom for manual control. Photo-sensors check
the size of a record and adjust speed accordingly (33 1/3 for
10 and 12-inch discs, 45 for 7-inchers): for non-standard sizes
the speed can be set manually. The unit also features LED
strobe speed indication and a stainless steel tone arm in
conjunction with a solid die-cast alloy headshell.

Broadcast Stereo Amp

Audiosound Electronic Services of Curl Curl, New South Wales
has recently introduced a stereo power amplifier of low
negative feedback design. This is model L.D.40 P.M., intended
primarily for broadcast applications yet soon to make its
debut in domestic form. Rates at 40 watts RMS per channel,
the L.D. 40 is based on all-discrete circuitry. Audiosound
tell us it can produce up to 120 watts RMS in BTL mode as
a mono amplifier. They claim that distortion at any output
level is less than 0.1% from 20 Hz — 20 kHz and that the
high frequency response has been tailored to reduce RF
interference. Rise time is therefore rather low by comparison
with some modern amplifiers — although we’re not really
sure of the point of the very rapid rise-times which are often
specified nowadays.
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Settling time of the LD40 is very short, even with highly
capacitive loads. The amplifier has low TID (transient inter-
modulation distortion) at, perhaps, the expense of ultra-low
harmonic distortion which could otherwise have been achieved
(presumably) using a higher level of negative teedback. Even
so, harmonic distortion is very low indeed for a unit of this
type. More than 200 of the Professional versions of the LD40
have been ordered by the A.B.C.

The domestic version differs only by virtue of its mains
connector — a three-pin Bulgin rather than a four-pin Cannon
connector. All signal connectors are via Cannon three-pin
sockets, and these also can be interconnected to give bridged
operation without the need to alter internal wiring.

We will be receiving a sample LD40 for review before long.
Our initial impressions, after a short audition, were of a very
smooth, clean sound, with plenty of detail yet no apparent
hardness. Also on its way, though likely to be some time yet,
is the LD50 controls unit which will have a minimum of con-
trols but will include two pickup input facilities — one for
medium-low output magnetic cartridges, and another for very
low output moving coil pickups. We very much look forward
to examining these two Australian products in greater detail.

Planar Speakers From Kemtronic

The SFD diaphragm units developed by Japan’s Sawafuji
Dynameca company will soon be available as the basis of
thin planar speakers. Used in the "Kemtronic’’ brand head-
phones marketed by Lawrence and Hanson Pty. Ltd. of
Melbourne, the units have a 12-micron mylor film diaphragm
with a 9-micron spiral aluminium coil on both sides, sand-
wiched between a pair of two-pole férrite magnets.

Between eight and 256 SFD elements can be mounted on
a board to produce a plane-wave speaker which doesn‘t face
the cost and production problems of designs based on larger
diaphragms. About 40 mm in diameter, the SFD elements
are a mere 12 mm thick, which leads to an extremely thin
speaker!

Samples of the actual speakers will shortly be available,
but in view of the high cost factor of the finished items, it
has been decided to import the components and make them
available for the home constructor. The SFD units will also
be marketed under the *’Kemtronic’ label.

Consumer Electronics Show 1977

This year’s Sydney Consumer Electronics Show is shaping up
to be even bigger and better than last year’s truly outstanding
effort. It has to be — it's going to be twice the sizel

The venue is the Sydney Hilton (259 Pitt St, Sydney).
The show is open to the public on the following days:

Thursday 4th August 6.00 pm — 10.00 pm.

Friday 5th August 10.00 am — 10.00 pm.

Saturday 6th August 10.00 am — 6.00 pm.

Trade days are:

Sunday 7th August 10 am — 6.00 pm.

Monday 8th August 10.00 am — 6.00 pm.

Tuesday 9th August 10.00 am — 6.00 pm.

Don’t miss this truly outstanding exhibition. Everyone
in the hi-fi industry will be there, and from what we have
been told off the record there’s a whole swag of new pro-
ducts being released,

Electronics Today and Mi-Fi Review will be there too.
We have a room on one of the upper floors. Why not come
up and tell us what you’d like to see in your magazines.
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Sydney

Riverina Hi-Fi,
549 Pittwater Road,
Brookvale, 2100

Insound,
108 West Street,
Crows Nest, 2065.

Russin Hi-Fi,
256 Liverpool Road,
Ashfield, 2131.

Convoy International,
387 George St,
Sydney 2000.

Convoy International,
4 Dowling St,

Woolloomooloo, 2011.

Instrol Hi-Fi,
Corner King and
Pitt Streets,
Sydney, 2000

Park Street Hi-Fi,
38a Park St,
Sydney, 2000.

N.S.W. Country

Byron Bay TV And
Sound Centre.
Johnson Street,
Byron Bay,

Eastern Hi-Fi,
519 Hunter Street,
Newcastle, 2300

Lismore Hi-Fi,
Shop 6, Star Arcade,
Molesworth St,
Lismore, 2480.

Nitronics,

Shop 3, Centre
Point Building,

9 Park Avenue,

Coffs Harbour, 2450.

Wroth Hi-Fi,
3 Keppel Street,
Bathurst, 2795.

Pacific Stereo,
Style Arcade,
Manuka, ACT 2603

Car Radio & Hi Fi Centre,

238 Bayliss Street,
Wagga 2650

Melbourne metropolitan

Sound City,
360 Lonsdale Street,
Melbourne, 3000.

Soundcraftsman,
61 Kooyong Road,
North Caulfield, 3161.

Selim Electronics,
347 Whitehorse Road,
Balwyn.

Southern Sound,
963 Nepean Highway,
Moorabbin, 3189.

Contemporary Sound,
87 Riverside Road,

Allans Music, Hawthorne.
276 Collins Street, Southern Sound,
Melbourne, 3000. 331 La Trobe Street,
Melbourne, 3000.
Country Victoria Shepparton Hi-Fi, A.G. Smith,

Albury Audio Centre,
320 Urana Road,

51/53 High Street,
Shepparton, 3630.

159 Liebig Street,
Warrnambool, 3280.

Lavington. Allans Music, E/B Sound Spectrum,
Fountain Plaza, 180 Moorabool Street,
Bendigo, 3550. Geelong, 3220.

Queensland Bob Wilson's Music, Gipps Electronics,

Alvin Communications
and Electronics,
Punari Street,
Currajong, Townsville,
4180.

Rounds Arcade,
Bundaberg, 4670

Keller Electronics,
94 Ellena Street,
Maryborough, 4650.

12 Douglas Street,
Milton, Brisbane, 4064.

Southport Hi-Fi,
34 Nind Street,
Southport, 4215.

Tasmania

Opus One,

Corner Harrington
and Goulburn
Hobart, 7000.

James Loughran,
29-31 Wilmott Street,
Burnie, 7230.

Western Australia

Leslie Leonards,
Shop U8, City Arcade,
Perth, 6000.

Albert TV and Hi-Fi,
642 Albany Highway,
Victoria Park, 6100.

South Australia
Revolver Hi-Fi,

66 King William Road,
Goodwood, 5034.

Aslins Hi-Fi,

61 Commercial Street East,

Mount Gambier, 5290.
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PROGRAMIVIABLE

Don’t be fooled by the tiny size — this is really a programmable calculator,
and a useful one at that! — Les Bell reports.

MOST OF OUR READERS are involved
with circuit design or other vaguely
mathematical problems from time to
time. In fact some may actually use
Bessel functions, Chebyshev polynom-
ials and other frightening beasts from
the mathematical night.

A common requirement is to solve
a problem repetitively; for example,
a filter design may have to be optimised
and values recalculated — a long and
tedious job. This is where the prog-
rammable pocket calculator comes
into its own — you can load in the
keystroke sequence required to do the
job and then run that program as often
as you want.

The problem is that programmable
pocket caiculators are expensive; true,
they're getting cheaper, but not fast
enough for most of us. But at last,
the programmable is down in price to
the stage where even schoolkids can
afford to use one. The company behind
this move is Britain’s Sinclair Radionics.

The Sinclair Programmable

Sinclair have been producing the
Cambridge range of pocket calculators
for a good few years now and the design
has stood the test of time pretty well.
There have been a few minor changes,
both internal and external, since the
original models, but none so big as with
the introduction of the Cambridge
Programmable.

Sinclair have had an earlier attempt
at a programmable calculator as an
extension of their Oxford series, but
the machine was not very successful
from the design point of view — it
abused Reverse Polish Notation (no
stack!) and could best be described as
quirky in its operation. Fortunately,
Sinclair have sorted out the good
points from the bad and used the
best ideas in producing the Cambridge
version.

The Cambridge format is tiny —
only 110 x 50 x 17 mm with 19 keys,
and this makes for a very busy keyboard
indeed. All the numeral keys have three
functions, i.e. digit entry, and up-shift
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and down-shift functions. Because there
is little space between the keys, the
legends are a little cramped and con-
fusing, but with practice you soon
get to know your way around.

Neat Trick

Very neat trick No. 1: when in the
program-entry mode all the numeral
keys are automatically interpreted as
upshifted functions, unless preceded

==

Simncissir
Cambridge Programmable

This is the animal slightly larger than life;
you can see how crowded the keyboard is.

by a ‘hash’ symbol. This saves a fair
number of keystroke¢, but if you're
not used to it, you forget that symbol
and your program goes berserk. Back

to square one, and more practice.

Apart from the mere ability to
parrot-fashion execute sequences of
keystrokes,, an important facility
offered by many programmables is
that of decision-taking. This enables
the calculator to act differently on
different input values, or more imp-
ortantly, to loop around, performing
an iterative calculation until an accurate
enough result has been achieved. A
good example of the need for decision-
making capabilities occurs in games such
as 'Lunar Lander’, where the calculator
has to decide whether you're at a height
of less than zero feet, in which case
you've landed, and the calculator now
works out your terminal velocity.

The Cambridge Programmable does
have rudimentary conditional branching,
in the form of a ‘go if neg’ instruction,
which jumps to a specified line number
if the result is negative, or continues
otherwise.

The calculator is a little bit awkward
to use at first, for a variety of reasons:
just to get into the program mode you
have to press seven keys, and every time
you reset it to step O to run a program,
it displays the first step.

Handy Wrinkle

Rather than reset the machine to the
beginning of your program by hand,
insert the sequence ‘downshift/goto/
0/0’ at the end (if you have room) and
when the machine halts at the end of
the program, pressing ‘RUN’ will auto-
matically reset the machine to step O.
Clever stuff, innit?

There is a wide variety of scientific
functions on the C.P. including all the
trig functions, which operate in radians.

In addition, there are al! the standard
technical functions, (except log and
antilog to base ten), and degree/radian
conversions. On top of all that there are
the usual exponent entry, sign change,
memory functions, etc., and also the
program control and editing keys.
This makes for a crowded keyboard,
but after a little practice, this is no
problem.
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The major failing with this calculator
is, we feel, the lack of accuracy on the
log and trig functions. While these are
probably good enough for everyday
use, there is considerably more impor-
tance attached to accuracy in a prog-
rammable calculator. The reason for this
is simple: if one is using an iterative
technique to, for example, find a root
of an equation, then the calculator is
going round a loop, using the result
of the last run through the loop as the
input for the next. It is possible to go
round a loop of this nature hundreds,
or even thousands, of times.

Now, if the loop includes a tog or trig
function, the first time round the loop
an error will be introduced into the
calculation, which may not be very large;
but the second time round the loop
the error is compounded, the third time
it is still greater, and so the error is
multiplied through the calculation,
possibly reaching the same order of
magnitude as the correct result.

We found that the eX (or exp)
function was a bit hairy; for example,
exp (1) gave a result of 2.7179766,
as opposed to the correct answer of
the transcendental number e, which
equals 2.718281828.... This is an error
of 0.012% (!). The trig functions had
lower errors — compare these results
with the correct answers in brackets:
sin /2 = 0.9998814 (1), cos m/2 =
0.0154012 (0), tan w/2 = 64.95699
(infinity), - sin m =0.0814007 (0),
cos m = 0.9966814 (—1), tan 7 =
0.0816717 (0). In each of these cases
the error symbol lit on the display.
For mid-range values: sin w/3 =
0.8658722 (0.8660254034), cos /3
=0.5002651 (0.5), tan 7/3 = 1.730829
(1.732050806).

These results are not stunningly
accurate. The accuracy is adequate
for most everyday applications, but has
to be watched in iterative programs.
Who needs 12-digit accuracy anyway —
there is virtually nothing in the Universe
that can be measured that closely,
so that five or six digits suffice for
most calculations. We shall qualify our
comments later when discussing the
innards of the machine.

Other minor moans: the ‘power
bulge’ in the back of the machine is
not very elegant, and there is no yx
function. Both of these are only minor
quibbles.

Innards

Very neat trick No. 2: when you open
up the back of the calculator you will
be pleasantly surprised to discover that
there is nothing inside to go wrong
(well almost). There is one calculator
chip, one digit driver chip, a capacitor,
and a display and keyboard. The key-
board is Sinclair's standard design, the
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digit driver is National Semiconductor’s
standard design, the capacitor is ITT’s,
and the display, although made by
National, is not standard, and is pre-
sumably specially made for Sinclair.

But the calculator chip is the real
belle of the ball. It is National’s MM5799
Controller Oriented Processor (COPS),
a MOS/LSI device which can scan up to
56 keyboard switches, can output
BCD or 7-segment data, and has serial
I/0 ports for expansion to external
memory and peripherals such as printers.
On the chip are 384 bits (96 digits)
of RAM, and 1536 bytes of ROM, an
ALU (Arithmetic and Logic Unit), and
an on-chip clock plus lots of other
bits of logic. The ROM is mask-pro-
grammed, which is an expensive op-
eration and only economical for quan-
tities in the tens of thousands, so don't
go out and try to buy one! This device

is really an 8bit microcomputer
organised to do BCD arithmetic.

”~ e, -‘
r

Despite being made in England, it doesn‘t
work by springs and gears.
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And here we discover why the Sinclair
is not too hot in the accuracy dept.
With only 1.5 Kbytes available for their
calculator microcode, just getting in
a reasonable number of scientific
functions would be very tricky, and
making it programmable would be very
tricky indeed. Now, for a calculator
application, the COPS processor seems
to have rather more RAM than is
required for the amount of ROM; and
S0 we suspect that Sinclair's designers
found themselves stuck with a tricky
decision. They could either provide a
comprehensive and accurate straight
scientific, which would fully utilise
the ROM but leave a lot of spare RAM,
or they could omit some of the functions
and/or compromise on the accuracy,
thereby releasing some ROM to
implement programmability — the
program could then be stored in the
40-odd spare nybbles of RAM.

Well, they went for the programmable ;
! would have, too. The loss of accuracy
is easily tolerable in exchange for prog-
rammability. The problem with iterative
loops is not a serious one — perhaps one
of our readers who has time to spare
may like to do a study of this, as we
just haven't had the time. Iteration is
a useful technique for solving equations
of the form x = f/x), eg. x = 1/x + 4,
but this is only one application for
programmable calculators, and most will
not be troubled by accuracy consider-
ations.
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Now that Sinclair’s engineers are fully
aquainted with the COPS processor, it
is quite probable that they will produce
other calculators using it — a financial
machine is particularly appealing, since
another standard COPS chip provides
a complete interface to a Seiko printer.

Program Library

Here is very neat trick No. 3: due to the
fact that the calculator is algebraic,
strange and very non-obvious keystroke
sequences can be used to perform useful
functions — the most obvious one is
that pressing x twice performs squaring.
These tricks considerably expand the
power of the calculator, but unfortu-
nately they are not explained in the
manual {which we reckon gives you all
the _information you need, but only
just).

The main source of information is
Sinclair’s Program Library. Seeing that
a major attraction of the machine would
be a large amount of readily-available
software for people who do not wish
to write their own programs, they have
compiled a collection dbf 294 programs
relevant to a wide variety of disciplines.
Their application programmer obviously
understands the machine fully and uses
every trick in the book to maximise
the power of his programs. The 4-
volume Program Library is worth every
penny, even if you never use half the
programs, but also for what you can
learn from it.

Z

Or, summing up {sorry, | couldn’t
resist it!). The Sinclair Cambridge
Programmable is an  enthusiast’s
machine. Experimenting with it will pay
off handsomely, especially if you take
the time to work through some of the
programs in the Library and figure out
just what the calculator is doing. If
you're not very enthusiastic about
calculators, and don't really need a
programmable, forget about this one
you'll get fed up with the fiddliness
of the key sequences, and probably
give up.

Although we have been pretty critical,
we reckon we have covered just about
all the failings of this calculator, and if
these are all there are, then it stands
head and shoulders above similarly
priced calculators, It offers superb
value for money, virtually unlimited
capability, and a lot of fun. We con-
fidently predict that it will be popular
with our readers, so if you write any
interesting programs let us know about
them and we’ll pass them on (either
in Ideas for Experimenters or, perhaps,
a. special feature). We’'ll set the ball
rolling with a tuned circuit resonant
frequency routine.
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Sinclair Cambr
An astonishing

ELECTRONICS TODAY INTER-
NATIONAL has arranged with the
Consolidated Marketing Corporation to
supply ETI readers with this unique
calculator at a special introductory price
of $39.95 (plus $2.50 postage and pack-
ing) — or a mere $36.00 (plus the $2.50
p&p) if you can supply a sales tax
exemption form!

Please note that this offer is Jimited
to a period of 45 days from the on-sale
date of this issue.

Sufficient stock will be held by Con-
solidated Marketing Corporation to
cater for the first wave of orders.
Arrangements have been made for
express delivery of further units.

We must ask readers to expect a
delay of between three to four weeks
before delivery.

How pocket calculators grew up

A couple of years ago, calculators took
a step forward. Programmability trans-
formed the slick slide rule calculator into
an advanced scientific machine. Sadly, it
also transformed a cheap little calculat-
ing aid into a piece of capital investment.
Now the all-new Sinclair Cambridge Pro-
grammable puts programmability where
it belongs: in the palm of your hand, for
less than $40.

The features of the Sinclair Cambridge
Programmable

The Cambridge Programmable is
genuinely pocketable. A mere 4%''x2",
it weighs about 2 oz. Yet there is absol-
utely no compromise in the package of
functions it offers. Because the Cam-
bridge Programmable is both a scien-
tific calculator with memory,algebraic
logic and brackets {which means you
enter a calculation exactly as-you
write it), and a programmable calcul-
ator which offers simple, flexible
through-the-keyboard program entry
and operation.

The Cambridge Programmable has a
36-step program memory, and features
conditional and unconditional branch

instructions (go to and go if negative).
There is also a step facility, which allows
you to step through the program to
check that it has been entered correctly.

If there is any programming error, the
learn key allows you to correct single
steps without destroying any of the
remainder of the program.

To achieve this, each program key-stroke
has an identifying code, or ‘check
symbol’ (The symbols for the digit keys
are the digits themselves, while the
symbols for the operator keys are letters
printed beside the keys).

The check symbol for [ , for example,
is F. So if, as you step through the
program the display shows

check symbol step number

Lambridge Programmabie

+ of g = et s
i ¢ o]t ol =la &
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idge Programmable.

$39.95! plus $2.50 p&p

it means that(Jis programmed as step 26,
If step 26 should have been[#, all you
have to do is press 7

learn

puts machine into the correct step

‘learn’ mode.

It’s as simple as that!

These facilities make the Cambridge
Programmable exceptionally powerful,
whether it's running programs you devise
for yourself or the programs in the
Program Library.

Use the 294-program library to tailor the
machine to your own specialty

Like a full-size computer — and un/ike

calculator may be used to solve problems
from quadra}ic equations (where the
program gives both real and imaginary
roots) to twin-T filter design and from
linear regression to bond yields! it even
includes a lunar landing game! To realise
the full power of this remarkable calcul-
ator the four-volume library is a must.

The library is available at the very
attractive price of $11.50. Please note
that the library can only be supplied as
a four-volume unit — we cannot provide
individual parts.

Why the Cambridge Programmable costs
so little

The Sinclair Cambridge Programmable
uses the Sinclair talent for miniaturisation
to the full — as you'd expect from the
company that pioneered the truly
pocketable pocket calculator, and
recently introduced the world’s first
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Delivery

Ex-Sydney for NSW and Queensland
orders — ex-Melbourne for the rest of
Australia. Please allow at least 3-4 weeks
for delivery.

Guarantee

Twelve months-from date of purchase
with free exchange of faulty units
(return postage must be paid by
purchaser). Please return faulty units to
Consolidated Marketing Corporation,
308-312 High Street, Kew, Viec. 3101
not {please not) to ETI.

Period of offer
Closing date — September 5th.
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farmore expensive specialist calculators— pocket TV, | To: Electronics  Today  International, )
the Sinclair Cambridge Programmable 15-19 Boundary Street, Rushcutters |
can be programmed to handle calculat- One year guaranteel { Bay, NSW 2011, ]
ions concerned with any speciality. The Sinclair unit is guaranteed for a ( A . ]
Programs . period of twelve months from date of | P'&Zﬁifé‘gb?;fs #a g‘;ggg";ca';:' |
The calculator is supplled with twelve purchase. ' including instructions and sample l
sample programs and full instructions | programs. s i
for entering your own programs. GENERAL | Price includes sales tax. I
Sales Tax examption. Or/  (aty) at $36.00 each (I en-
Students and some “usinesses may be : close sig(r?ec}l valid tax certificate) S :
R (r— able to claim sales tax exemption. If .
1 m-m---% 4 applicable the order must be accom- : gég"go‘:‘;acﬁw'm (battery saver) $ :
g 2,»1'—;.,..._,},,:—'_ ~ | panied by a duly signed sales tax ;
= = = ' exemption form.Businessmen will not | Four-volume  program(s) @ $ |
= = e g | need advice on this! Students should | $11.50 per set. |
= contact their administration department | - |
for details. | wf'shpoﬁtage a"gfagk'"g = |
| Iib|:arv ?2'35'5 DA | i
Sinclair also have available a four-volume Bulk orders ] |
program library in a neat hardback cover. This offer has been priced so low that we | Total . i
This library contains a total of 294 cannot provide quantity discounts — § Enclosed is cheque/postal note payable to I
programs coVering - unless you seek a thousand or two — ' E'Iectrom.cs Today International. l
General Finance/Statistics but we can certainly save you a bit on | eomeIPL i
Mathematics postage if you require-ten or more. Just B A AR o - <o o s 0
Physics and Engineering send us your requirements and we’ll 0
Electronics. advise — or if you’re in a hurry send the l ACmSe NS o | A AL, l
Using these standard programs, the full price and we'll return the difference. j State . ......... Post Code .......... :
i Signature' ., PUCHLVMIEGS  Sotele . . ... |
'----------------'
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PHILIPS

ESIGNER’S CHOICE

When choosing PROMS, Signetics gives
you so much more. Check for yourself.

MORE TYPES
@ 21 STANDARD TYPES
@ 13 MILITARY TYPES
® ONGOING DEVELOPMENT
@ PLASTIC AND CERAMIC
PACKAGES
MORE FEATURES
@ PNP (1004A) INPUTS (82S types)
@ FAST - COMPARE THEM
@ BETTER SPEED-POWER
PRODUCT
@ FULLY COMPATIBLE ROMS (MOST
TYPES)
@ ALL OUTPUTS AT ‘O' AS SUPPLIED
MORE CONFIDENCE
@ EASIER PROGRAMMING
(NICHROME FIL)
® GUARANTEED HIGH YIELDS
@ PROVEN RELIABILITY
MORE SUPPORT
® DATA I/O PROGRAMMING
EQUIPMENT
@ APPLICATION ENGINEERS
@ AUSTRALIA'S LARGEST
INTEGRATED CIRCUIT PLANT -
PHILIPS HENDON WORKS
MORE VALUE
@ COMPETITIVE PRICES
® GENERIC FAMILIES FOR
EXPANSION
@ ALTERNATIVE ORGANISATIONS

Electronic
Components
and Materials

PHILIPS

&

SIGNETICS BIPOLAR FUSIBLE LINK PROMS

MAX FULLY

MEMORY ORGANI- ACCESS COMPATIBLE
DEVICE _ SRZE  SATION OUTPUTS _ PINS _ TME ~ ROM
82523128 256 32x8  OCTS 16 50 8252241223
10139 26 32x8 OE 16 s e
82527 1024  256x4 oC 16 40 o1 ewsak
825126/129 1024 ~ 256x4  OCMS 16 50 825226/229
10149 1024  256x4 L OESEE 16 gt L | ] 1
828114') 2048 256 x8 TS 24 60 825214
825130/131 2048 512x4  OCTS 46, ... .88 ___} 828230/231
B2S115") 4096  512x8 L 24 60 825215
82S140/141 4096  512x8 OC/TS 24 60 825240/241
825136/137 4096 _1024x 4 ocTs 18 60 825286/237
825180/181* 8192 1024 x 8 ocas 24 100 825280/281
825184/185 8192  2048x4 ocms 18 100 825284/285
B2S190/191* 16384 2048x8 oCcs 24 125  825290/291
SIGNETICS ERASABLE MOS PROMS s, \ -
1702A 2048 __256x8 _ PMOS 24 650
2704* 4096 512x8 NMOS 24 450
2708* 8192  1024x8 NMOS 24 450 2607
') With Latch * Available Soon

You get all this plus a comprehensive prototyping and production
programming service. Signetics PROMS are available from all
Philips-Signetics IC stockists. But make sure when you ask for PROMS
that you get Signetics PROMS.

Philips Electronic Components and Materials

P.O. Box 50, LANE COVE. 2066. N.S.W.
Sydney 4270888, Melbourne 6990300, Brisbane 2773332,

Adelaide 2234022, Perth 654199

153-0197



The Technical Equalizer

The primary function of the MXR
StereoGraphic Equalizer is to provide
precise compensation for aural tone
quality discrepancies that may be caused
by room acoustics, speaker inadequacies,
or program source quality.

The MXR Equalizer is a 2-channel
frequency equalizer that offers 10 bands of
discrete adjustment on each channel.
Nominal centre frequencies are: 31hz,
62hz, 125hz, 250hz, 500hz, 1khz, 2khz,
4khz, 8khz and 16khz. Each ofthese octave
bands may be cut or boosted
independently to plus or minus 12
decibels by using the slide controls. The
MXR StereoGraphic Equalizer features a
bypass switch which enables the user to
switch the equalization in and out of the
signal path for instant sound comparison.
The unit has an internal power supply and
is designed to work into output loads of
600 ohms or higher. These input and
output characteristics make the MXR
StereoGraphic Equalizer compatible with
any stereo Hi-Fi equipment.

The Creative Equalizer

Become creative with the MXR
StereoGraphic Equalizer whether you
want to decrease the ““boomy’’ mid-bass
sounds or increase the deep-bass sounds.
decrease nasality, harshness or shrillness
or move the sound source closer or further
away, it’s all at the touch of aslide control.
Tailor your playback to suit any number of
variables and develop the mood you want
to hear. The MXR StereoGraphic Equalizer
is compact, stylish and handsomely
packaged in brushed aluminium with
walnut side panels. Its design and circuitry
will complement any modern Hi-Fi
system.

At MXR, we combine engineering
excellence and creativity to provide you
with superior products.

Full two year warranty

VIXR $299

Creative Technology!
The MXR StereoGraphic Equalizer

For more information see Farrell Music or Farrell K eyboards
at Brookvale, N.S.W., or your nearest hi-fi or MXR dealer.



EXPERIENCE
THE ULTIMATE

The 2nd Australian
Consumer Electronics
Show

SYDNEY HILTON HOTEL
THURSDAY 4 TO TUESDAY 9 AUGUST. 1977.

An experience indeed! By far the
most comprehensive show of its
kind in Australia. All under one
roof, at the one time (covers four
levels of the hotel!)

See and hear over 100 different
brands of top hi-fi and stereo
equipment and accessories from
market leaderts such as Akai,

AW A-Thorn, EM.1, Haco,
Hagemeyer, Hitachi, Jacoby-
Mitchell, Kriesler, Philips,
Pioneer, Rank, Sharp, Sonab,
Sony, Toshiba and many more.
Experts will be on hand to answer
all your questions.

Also you can view an enormous
range of other consumer
electronics equipment such as
colour TV, radio, cassette decks,
calculators, digital watches, etc.
The 1st Australian Consumer
Electronics Show held last year,
was acclaimed Australia-wide.
This year it's twice as big. Twice
as exciting.

Although this is primarily a show
for the Consumer Electronics
Trade, special hours have been
allotted for the general public.
This is a unique opportunity to
view the latest equipment from
all over the world, a preview of
the products which will soon be
on the market.

HOURS
Thursday August 4
6.00 — 10.00 pm public

Friday August 5
10.00 am — 10.00 pm public

Saturday August 6

10.00 am — 6.00 pm public
7.30 pm — Gala Banquet —
trade only

Sunda—w— August 7
10.00 am — 6.00 pm trade only

KAonday August 8
10.00 am — 6.00 pm trade only
9.30 am — 4.30 pm

PRIZES ! You could win E‘!“ qulsl()NEEI“ |

one of these great PIONEER prizes: b

e Avante 1, 6 piece component
system valued at $759

e Centrex 520 3-in-1 system
valued at $599

e Modular Car Stereo System I
and TS-167 speakers valued at
$328.

Don't forget to fill in your entry

form, available on 9th level.

Industry Conference

Tuesda—; August9 -
10.00 am — 6.00 pm trade only

Enter via escalator from foyer of
Hotel

-’é‘. Riddell Exhibition Promotions Pty. Ltd.,
%S® 166 Albert Rd., South Melbourne 3205. Phoné: (63) 699 1066
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Project 484 —

SIMPLE
COMPRESSOR

Our new compressor expander uses a single IC to replace several components
in a previous design, and features a 2:1 compression ratio.

CASSETTE RECORDERS are becoming
more acceptable in the hi-fi situation as
the use of narrow gap heads and special
tapes improves frequency response. In
this respect the modern deck rivals the
reel-to-reel machine. However, the reel
machine and disc recording still offer a
better dynamic range, a result of the
signal to noise ratio of the cassette
equipment not being high enough to
blank out background noise in quiet
passages.

When recording tapes there has to be
a compromise met between signal to
noise ratio and clipping the peaks of the
music due to tape saturation. Many
systems have been devised to help
alleviate this problem with the most
commonly known one being the Dolby
system, This effectively gives an
additional 10 dB or so of dynamic
range. Limiters are used on a lot of
recorders to prevent tape saturation
but these alter the dynamic range which
is not normally acceptabie to the hi-fi
listener.

One other system used professionally
but not a great deal in the domestic
situation is the compressor expander.
The best known system here must be
the dbx unit. With this type of svstem
the full dynamic range, say 80 dB, is
compressed to perhaps 40 dB8

Compression ratio
Expansion ratio

Attack time
fast
slow

Maximum input voltage *
R25—R28 = 0Q2

Distortion 1 volt out
untrimmed max.
untrimmed prototype
trimmed max.
trimmed prototype

Signal to noise ratio re 1V
2.0 compression
2.0 expansion

SPECIFICATION — ETI 484

1.0,1.2,14,1.6,1.8,2.0
1.0,1.2,1.4,1.6,1.8,2.0

10ms
40ms

1 volt

2%
0.25%
0.2%
0.09%

45dB
90dB

* The max. input voltage can be increased to
3 volts using R25,26 = 22k and R27,28 = 10k

recorded. If the signal to noise ratio

of the recorder is 50 dB and our peak
recording level is 5 dB below maximum
our minimum level is still 5 dB above
the noise. On replay we now expand by
the same factor giving us our full 80 dB
dynamic range with the noise 10 dB
lower.

of a compressor expander (in ETI,
April 1976) which worked well but
was complex and used a double sided
printed circuit board with eight I1Cs
and four dual transistors. This new
design is simplified by the use of a

special IC which takes the place of all
these separate components reducing

(compression ratio of 2), then it is We have already published the design the cost and complexity.

ELECTRONICS TODAY INTERNATIONAL — JULY 1977
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Construction

Commence assembly with all the
components which are mounted flat
on the printed circuit board. If, and
only if, you have distortion measuring
equipment add RV 1, 2 and R29—R32.
If these are not adjusted correctly the
distortion may well be higher than
without them (it should be less than
2%). Now add to each rotary switch
%2 inch long 6BA spacers on the bolts
holding the switch together. It may be
necessary to remove the rear nuts to
give enough thread to hold these spac-
ers. Now bolt the switches onto the
printed circuit board (the 6 pos. one is
the nearest the IC). Take note of which
contact is the wiper on each of the
switches. On the 6 pos. one there is a
normal contact as well as the wiper in
the same position except on the
opposite side of the wafer and this
normal contact is not used.,

There is a series of holes in the
printed circuit board around the
switches in two rows, one slightly out-
side the other. The inner row connects
to the wafer closest to the printed
circuit board. Start connections by the
wiper contact (marked W on the print-
ed circuit board) using tinned copper
wire and then the other contacts by the
appropriate resistor or link. For the
links to the top wafer it is recommen-
ded that insulation be used over the
wires.

The release time switch can now be
wired and the printed circuit board
mounted into the chasis. The transfor-
mer input sockets etc. can now be
mounted and wired.

-20

\\\ 3

12

1-0

OUTPUT 43
40 | \
\ 1-8
50
\ 16
| 14
60
70 ;
0 10 20 30 .40 50 60 70

IKPUT

a8

Graph showing relationship between Input and

output for the various compression ratios.

Distortion Adjustment

Distortion can only be adjusted with a
meter. Set the ratio switch to 2 and feed
about 1 to 1.5 V at about 1 kHz into
the socket marked ‘to tape output

on amplifier’ and measure the distortion

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

at the socket marked “to tape recorder
input’. By adjusting RV1 and RV?2
depending on which channel you are
measuring it should be possible to adjust
the distortion to under 0.2%. This can
be repeated with the second channel.

33



Project 484

TO TAPE QUTPUT

O ON AMPLIFIER
TO OUTPUT OF
Hi TAPE RECORDER
a7
SW1/2
200
18 1.0 ov
R1 R3 RS R7 <R9
a7 S0k <15k S 27k < 68k 16 1.2
?1.4
1.4
it 1.6 R13 < R15 <R1?7 <R19 <R2)
: 68k <27k <15k < 10k < 4k7
1.0 18
020
sW1/1
R23
ak7
L TO INPUT OF
—t o-———0 TAPE RECORDER
L—" TO TAPE INPUT
sw2/3 swz/a OF AMPLIFIER
NOTE:
VOLTAGES MEASURED WITH
NO SIGNAL INPUT WITH AN
ELECTRONIC METER WITH
—————————————— - AN INPUT IMPEDANCE
1 OF 10 Meg.
1c1/1 i
i c16
VARIABLE Ql\ D 100
GAIN CELL Dl iy
+ 700001 +i¥
] o 2 :
] R41
‘ I ™
ov TREIDE THIS 8O |
N X
RECTARIEL ARE INSIDE THE I
IC. |
1 ov
|
____________ Jd
cn
33p
c5 1t
6.8 L
RIGHT CHANNEL R35 R37
s 33k 33k
AAAA A
H c13 NOTE:
100 PIN 4 OF IC1 IS CONNECTED TO OV
b S T AND PIN 13 IS CONNECTED TO 12V.
ov

Fig. 1. Circuit diagram of the right channel.

Input Levels

The maximum input level the |C can
handle is 2 volts peak. However by using
the resistors R25 — R28 the maximum
level is increased to 4 volt peak. They
also affect the unity gain voltage and as
signals higher than 2V will not be used
these resistors should be replaced by
links. Resistors R33 and R34 should
also be replaced by links if R25 — R28
are.

As most of the work is done inside the IC
we must look inside the IC to explain the
operation. The 1C contains a rectifier
circuit which is used to measure the actual
signal level, a variable gain block which is
controlled by the output of the rectifier
so that the gain is proportional to the in-
put signal, and an amplifier. By connecting
the IC in various ways either a com-
pressor or expander can be formed. We
can do either by switching and also by
mixing the two by a scries of resistors we
obtain ratios other than the preset 2. How-
ever due to the mixing being done before
the logarithmic control of the variable gain
cell the ratio is only true in the top 30-40

How It Works — ETI 484

dB range reverting to a ratio of 1 below
this level. Both compressor and expander
however follow the same curve and com-
pensate for each other.

We have provided two release times in
the unit. With a fast release time there
is distortion created at low frequency
while if it is too slow the unit appears to
‘breathe’. The slow time is slow enough
to give reasonable low distortion while
minimising breathing. However the dis-
tortion created by a fast release time is
compensated in the expansion mode
provided it is recorded and played
back at the same settings.

ELECTRONICS TODAY INTERNATIONAL — JULY 1977




TO TAPE OUTPUT
O=———0 ON AMPLIFIER

R12
4k7

R22 < R20 < R18 < R16 < R14
a7 S 10k <15k < 27k < 68k
1.4
129 9 dis
1.0 1.8

TO OUTPUT OF
TAPE RECORDER

w1/ | ™
200
1.8
o— 020
swi/a
R24
R10 R8 R6 R4 4k7
68k 27k 15k 10k
L SwW2/7 SW2/8 TO INPUT OF
.. Owm——=() TAPE RECORDER
Le Pt 30y
T %0 TO PIN 10 -t
v
ToC2.ca THE LEFT CHANNEL 1S IDENTICAL TO THE TO R34
. RIGHT EXCEPT THE CONNECTION OF Swi1
AND THAT THE COMPONENTS USE- THE
EVEN NUMBERS. ie R26 IS THE SAME AS
R25 IN THE LEFT CHANNEL _
ov
Fig. 2. Changes in the circuit for the left channel.
The changes are only to simplify the PCB layout.
NP OUTPUT
U b +12v
: o COMMON
ACTIVE : + + cis
) 220u 100
| 240v D1~ 04 35V 16V
]
! 1226V
NEUTRAL
O av
SW4
EARTH

= Fig. 3. Power supply of the unit.

Expander or Compressor

These diagrams show how the IC is con:
nected to operate as either a compressor
or expander with a fixed ratio of 2.0.

Basic expander.

v —

I

Vin
“ V ref
=] i

Basic compressor

R dc R dc
»J\/\AH.L AAA
ICdc
V out
—~0
V ref +
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Project 484

POWER CORD

TO INPUT OF
TAPE RECORDER

TO OUTPUT OF
TAPE RECORDER

TO TAPE INPUT
OF AMPLIFIER

TO TAPE OUTPUT

‘ OF AMPLIFIER

EARTH

TERMINAL

]

BLOCK
-/-1 (o Xo) '\

Fig. 4. Component overlay and wiring diagram.

POWER SWITCH

Cc9

O
6
Q
~

566
®

;
5

O+
o

b 40
<>é -
©

5.7 ¢+ D3 DI
,G_ca'O' cs
34 +~C10
[ o
B o
=L _re 1
L1 Cta D4 D2
08
w
2
o |2
s ~
2
<
o
-

R1,2
R3,4
R5,6
R7.,8
R9,10

R11,12
R13,14
R15,16
R17,18
R19,20

R21,22
R23,24
R25,26
R27,28
R29,30
R31,32

Resistors all W 5%

4k7
10k
15k
27k
68k

4k7
68k
27k
16k
10k

4ak7

4k7
22k
10k
47k
68k

PARTS LIST — ETI 484

R33,34 22k
R35-R38 33k
R39-R42 1M

Potentiometers
RV1,2 25k trim

Capacitors

C1-C4 1140 50V electro
C5,6 6u8 10V tantalum
Cc7.8 343 10V tantalum
C9,10 140 50V electro

C11,12 33p ceramic
C13.14 10U 16V electro
C15,16 100 16V electro
C17 2204 35V electro
C18 1004 16V electro

Semiconductors

IC1 NES71
I1C2 78L 12
D1-D4  1N4001

Miscellaneous

PC board ETI 484

Transformer 240-12.6V 100mA

SW1 4 pole 6 position OAK switch
{2 sec. 2 poles 6 pos.)

SW2 8 pole 2 position OAK switch
(2 sec. 4 poles 2 pos.)

SW3,4 DPOT toggle

Two, four-way RCA sockets

Chassis, cover and front panel

3 core flex, plug and clamp

ELECTRONICS TODAY INTERNATIONAL — JULY 1977



Photo showing how the resistors are connected
to the rotary switch.

ETI 484

Fig. 5. Printed circuit layout.
Full size 200 x 75 mm.
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Project 484

PLAYBACK
(expand)
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Fig. 6. Front panel artwork.
For dimensions see Fig. 9.

Fig. 9. Dimensions of the front panel.
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Fig. 7. Chassis details.
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Fig. 8. Cover used on the unit.

MATERIAL
12mm PARTICAL BOARD

L 7 qrommammen o "

1

2-3mm WIDE GROOVE 6mm DEEP AROUND INSIDE EDGE

@ 2HOLES 6.5mm DIA.

O 2 HOLES 10mm DIA.

MATERIAL: 1mm ALUMINIUM SATIN
ANODISED AND SILK SCREENED TO
FIG. 6

r’—40——

- ——&

|
H 1

NS

= i

J. b
110 —d 170—J 230 =4
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SUPERAVILYN!
THE

EXPERT’S CHOICE

This is what the experts say:

MR. E. NAKAMICHI, PRESIDENT,

NAKAMICHI RESEARCH INC.

“TDK Super Avilyn cassettes are recommended for use
with all Nakamichi tape decks. Before leaving our
factory, all Nakamichi equipment has the bias set for
TDK SA to achieve optimum performance.”

ELECTRONICS TODAY APRIL 1976

*’Listening tests proved that Super Avilyn tape sounds as
good as its measured performance indicates. Background
noise is substantially lower than other tapes and the
dynamic range is unquestionably better. Frequency
response is excellent.”

HI-FI REVIEW JULY 1976

“TDK Super Avilyn lived up to its reputation in these
tests. For the uncompromising tape enthusiast it is one
of the best cassette tapes available. Its price is very
competitive making this tape good value for money in
the high performance range. For the perfectionist, TDK's
hard to beat.”

LOUIS CHALLIS & ASSOCIATES, CONSULTING
ACOUSTICAL AND VIBRATION ENGINEERS.

NATA LABORATORY APPROVED.

“TDK Super Avilyn looks like being one of the most
important advances in tape formulation in the mid 70°s.”

SOLE AUSTRALIAN AGENTS
CONVOY INTERNATIONAL PTY. LTD.
4 DOWLING STREET WOOLOOMOOLOO 2011. TEL. 357 2444
® MELBOURNE OFFICE 31 COVENTRY ROAD SOUTH MELBOURNE TEL. 699 4188

Wait till you hear what you’ve been missing.
Available at all good record bars and hi-fi stores.




Following the advances of Luxor ‘modular
circuitry’ colour television, Luxor now intro-
duce interference free ‘infra-red’ remote
control to Australia with automatic self seek-
ing station tuning, based on the most modern
transmitting techniques available to the
electronics industry.

Automatic self seeking station
tuning

At the touch of a button, the set auto-
matically seeks the strongest signal in your
area from the television station and tunes in
perfectly to that frequency. The result is
extremely stabilized reception.

The remote control
with the interference free
‘infra-red’ eyes

Interference free ‘infra-red’
remote control

From the remote control hand-set youcan
control all of the advanced Luxor features
from a comfortable viewing distance. On, off,
sound, pause control, channel selection,
colour, brilliance, volume, tone (both bass and
treble) and automatic colour contrast. Plus
instant on at any selected channel.

The new 63cm and 53cm Luxor colour televisions feature interference free ‘infra-red’ remote control. Simulated picture.

Introducing Luxor interference free
‘Infra-Red’ Remote Control colour television

t0 Australia.26"(63cm) and 22°(53cm)

With self seeking Automatic Station Tuning - giving perfect
channel selection at the touch of a button eliminating fine tuning.

Luxor's Magic Box

Advanced ‘modular circuitry’
design

The Luxor ‘modular circuitry’ system
combines hundreds of individual components
into 14 sophisticated modules. The service-
man simply connects The Luxor Magic Box to
the circuit and within seconds locates the
module in doubt. He then simply replaces it.

Luxor sets include the necessary modules
for instant use of your video cassette recorder
and incorporate VHF/UHF frequencies.

Swedish quality at its best

The more you know about Luxor colour
televisions, the more impressive they become

~ from the compact 43cm (18”) up to the

”

range of 63cm (26”) models.

Luxon oze @

The remarkable Luxor warranty

Luxor offer 3 years’ protection on the tube.

1 year on all parts. 10 year parts availability.
See your nearest Luxor retailer or send
the coupon below:

2% LUxOR

Swedish quality at its best

To: Luxor, P.O. Box 205, LUX195
Glen Iris, Victoria, 3146.

O I would like to know more about the Luxor
range of colour televisions, especially the new I
‘infra-red’ remote control models.

Name I

Address

P/Code
Luxor, c/- 1396 Malvern Rd., Tooronga 3146.




ARREST A KILLER!

Introducing the Home Blood Pressure
Monitoring Kit!
' $29.95

Plus postage and handfing

Unitrex can help protect you and
your family against one of the most
dreaded human killers in the world.
Heart disease and other illnesses
associated with abnormal blood
pressure. This simple but scientific
blood pressure monitoring kit has
been widely acclaimed in the U.S.

It includes professional blood
pressure unit, nurse’s stethoscope,
Australian Heart Association booklet [~—— ——————————————————————— o
on “Blood Pressure”, a complete

Please note — this offer is
open to readers in Australia
only. Do please allow at
least three to four weeks for
delivery.

t t b k d th th } PP 5 e e blood pressure monitoring kits to:- I
INStruction DOOK and a three montns
NGEh A dtne Bl o ooy 0 0 LW . e IR s o g PG WA - o Tl
supply of blood pressure recording | e I
forms I A GFOES TN STl o W ANE VR Y TS » 184 A e v b I
This kit is not a replacement for { ............................... Post Code ................ I
’egma’ medlcalcheck-ups. Just think | | enclose my cheque/postal note — payable to ETI — to the value of |
of it as an extra precaution for peace | $29.95 per unit plus $4.95 postage and packing. Send to Unitrex Offer, |
f . d ¥ Electronics Today International, 15-19 Boundary Street, Rushcutters Bay,
of mind. |  Nsw2011. |

Unitrex A Caldor Compaﬁy N Ny g = B i »l a1



Cash-More Sound

THE ONLY ALTERNATIVE FOR
LIGHTING - DISCO - SOUND

The current Sensation

in Light Shows! '
Snake Lights by :
Profect

The most Hexible light

shows in the world.

Lights appear to run

along the tube in a

continuous tlowing

movement.

Available in selection ot The Projects Liquidator 250

colours Red, Blue, Green,
etc.

Dual EHects Projector 250 Watts
Halogen Long Life Lamp

THE ULTIMATE IN
DISCO’S =

SAC
FOUR
UNIT

by Project

A magnificent Sound Activated Chaser unit sequencing
over 4 channels automatically or with sound. Each channel

has 1000 wallscapacily.SACFourcanbeuse;‘llo ) 2 X 170 Watt |nbU||t amp|lflel’s
wel anks, downli . projectors, snakeligh o e o E 1
power spotbanks, downlights, projectors, snakelights an cue fac|l|t|es — cue ||ghts

4 way lamp displays.

THE CORAL SOUND

A SUPERB RANGE OF Completed 3-way system
SPEAKERS FROM CORAL FOR el i S
USE IN HI-FI -DISCO OR SOUND combination of the M-100 mid-high r'angz

SYSTEMS driver and the AH-501 horn unit, and the
standard 170/ bass-reflex
THE AH-501 HORN + 50 WATT """ )
DRIVER (WHICH ARE INTER- [T~ —= .0/
CHANGEABLE WITH ALTEC OR _ . ™= b
JBL UNITS IS IDEAL FOR [ry e " ~
MONITORS CLUB OR AU- \_ ! |
DITORIUM SOUND SYSTEMS. <\J !
COMPLETE CABINETS IN VINYL Q‘
OR VENEERED TIMBER. SEE AND =)
HEAR OUR SUPERB RANGE OF -
EQUIPMENT AT OUR SHOWROOM 7
OR AT THE C.E. SHOW. (
For further details or brochures — contact \ . 4 )
| CASH-MORE SOUND =
15 WOOFER SYSTEMS PTY. LTD,, .
25 HZ — 1500 HZ 149-151 GEORGES RIVER ROAD,
8 or 16 OHMS CROYDON PARK. N.S.W. 2133 :

~

798-6782 — 798-5647




Project 317

REV. MONITOR -
(OUNTER

This design uses lights to indicate the upper and lower limits of ideal rev
ranges, and also includes an optional analogue tachometer.

WE HAVE HAD many requests to
publish the design of a digital tacho-
meter for use in cars. However, a
couple of factors make this less than
a practical proposition.

The most important drawback is
difficulty of reading the digital display.
Many cars can rev out over a 5000
rPm range in less than two seconds;
even with 100 rpm resolution this
would have the second digit changing
every 0.04 seconds.

Additionally, the simplest design
principle — counting the number of
pulses from the distributor over a
period of time — would not offer
acceptable resolution for a reasonable
sampling rate. On a four-cylinder car,
a two-digit readout, i.e. 100 rpm
resolution, calls for a sampling time of
0.3 sec, while 3 sec is needed for a
three-digit readout.

Analogue meters are easier to read
but may be a little sluggish with cars
which can rev out quickly in first gear.
We therefore decided to design an
analogue tacho and add three indicator
lamps to give an instant indication or
warning of engine speed. One of these is
on below a set rpm indicating that the
motor is below the ideal minimum, a
second which is on between certain
limits indicating the working range of
the engine and the third comes on above
a set rpm indicating too high an engine
speed. All the limits are adjustable and
by overlapping the limits five bands of
engine speed can be indicated.

Where the vehicle is already fitted

with a tacho, or one is not wanted, the
lights can be used by themselves. This
reduces the cost considerably, while the
lights still give an indication of engine
speeds and when to change gear.

Construction

The electronics can be assembled on
the printed circuit board with the aid
of the overlay in Fig 3. Due to the
number of components, the use of
the printed circuit board is recommen-
ded. The value of R4 should be selected

from Table 1.
The mechanical arrangment for the

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

lights and meter we have left to the
constructor as variations in style
required make it difficult to give any
details.

Adjustment

The potentiometer RV 1 should be
adjusted to give stable readings over the
entire rpm range. Calibration of the
meter is done by RV 2 and this should
be done against a known instrument.
The lights are adjusted by RV3, RV6,
RV4 and RV5 (from the lowest to the
highest limit) to whatever levels are
required.
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The ullimate

Model 1
Speaker Components: Speaker Components: Speaker Components:
8" bass driver low frequency 10" bass driver low frequency 2 each 4" frame cone drives
4" cone driver high frequency 4" high frequency high frequency
Operational power: Operational power: 12" bass driver low frequency
12 watts to 75 watts 10 watts to 100 watts Operational power:
Cabinet finish: Cabinet finish: 12 watts to 150 watts
Hand rubbed oiled oak Vented enclosure, hand- Cabinet finish:

rubbed oiled oak with Hand-rubbed oiled walnut
acoustically
transparent black knit fabric.

Altec speakers provide a quality and Models range from $450 to @
clarity of sound by which other speakers $3000 a pair.
are judged. Sound us out. Hear the Sold and serviced nationatly w
difference at your nearest Hi-Fi Specialist. by Rank Australia.
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I've had these
tapes fully tested
by a laboratory. I'm
convinced that they are
as good, if not better than
TDK SD or Hitachi UD!

Mpsl tape used by hi-fi buffs in Australia has been imported. Until now
this was the only quality tape readily available,

Dick Smith decided to change all this. He scarched Australia for a manu-
facturer who could not only manufacture large quantities of tapes for the
retail market, but who could meet.and maintain the very high standards
of the imported tapes.

This is it — the new Dick Smith cassctte tape. Australian made, with a
quality you'll find very hard 1o beat.

We asked a laboratory to fully test the Dick Smith tapes alongside
the other UD tapes available. The Dick Smith UD was at least the equal of
the others - and in some of the tests exceeded them!

All we ask is that you try a couple of these superb tapes
yoursclf. We're sure we won't have 1o ask you again
you'll be asking us for them!

and just look at the prices....

C60 LN  CatC-3350 Each: $2.00 Eleven or more: $1.50
CI0 LN  CatC-3352 Each: $2.50 Eleven or more: $1.99
C0UD Cat C3354  Each: $3.00 Eleven or more: $2.50

SQVE 536

EA’s brand new digital logic trainer...
Mic il

Cat. K-3010

All tapes come pac(eed in
plastic library box with tape
data & care ideas.

IT'S LOGIC!

It's new, it's bigger, it's better AND IT'S CHEAPER!!(] .
Everything you've ever wanted to know about logic, but were afraid to ask
—you can now try for yourself! See this month’'s EA for ail details.

* 4 bit binary up/down counter (presettable)

* 4 bit BCD — decimal decoder.

# 2 Schmitt triggers

* Transistor, resistors & capacitors

* CMOS circuitry (battery operated)

Easy to build — instructions supplied.

IDEAL TEACHING AID!

Looks fantastic! Wooden case and
white panel with black screened
lettering give this a real professional
appearance! Case & panel supplied!

SPECIAL OFFER TO SCHOOLS, ETC
Buy three or more of these educational
ads on official order with tax exemption
and we will give them to you for just
$52.18 each! Incredible saving!

4009 CMOS IC
4023 CMOS IC
4027 CMOS IC
4028 CMOS IC
4029 CMOS IC

Separate components aiso availabia:

Combined PCB/front panel (Cat H-8325) $9.75
74C14 IC (Cat 2-5413) $1.60

Cat Z2-5623) $0.46
Cat 2-5627

Cat 25628

Cat 2-5629)

Cat Z-SGOS; $1.30

€ MINLSCAMP MICROCOMPUTER

’\"0 LA )
-2 0 0
»

*RY5 e 9,5 4

- $

BIG MEMORY NOW AVAILABLE: 105
Parts necessary —

PCB (cat H-8326) .. - $3.78

2112 Memory (cat 2-9304).. .ea $5.20

5

Fantastic Miniscamp Computer

And when you’re through playing
games — build yourself a computer!
That's right, a real live working one.

will teach you about programminyg,
how comuters ‘think’ etc. It could be
the start of a career for you! See EA
May & June for full details — see us
for full kits! Cat K-3446 .. $105.00

256 word memory (easily expandable)

44 4q ‘L

Just 33% of Educ-8 price!

SRRRNBRNBBOBOBBRRNNRNN Y

Why not enter the pcomputer
competition? See this month’s
Electronics Aust. for details!

AL Z TR R R Y R T TR R YT TR

SPECIAL OFFER TO SCHOOLS 'ETC:
Buy five or more of these educational
aids on ofticial ordes with tax exemption
and we will give them to you for just
$87.65 each! That's value!

DICK SMITH ELECTRONICS GROUP

VISIT YOUR NEAREST BRANCH: MAIL ORDERS:
SYONEY — 125 York St, Ph. 29 1126 Box 747, Crows Nest.
BANKSTOWN — 361 Hume Hwy. Ph. 709 6600 gm 'fgﬁ%sf’h- 439-5311
GORE HILL — 162 Pacific Hwy. Ph. 439 5311 T T T it
MELBOURNE - 656 Bridge Rd, Richmond Ph. 42 1614 ' '

Sat: 9AM — 12 noon
BRISBANE — 166 Logan Rd, Buranda. Ph. 391 6233 (Bris. Sat: 8.30AM—11.30AM)

POSTAGE/PACKING CHARGES
ORDER VALUE CHARGE
$5 — $9.99 $1.00
$10 - $24.99 $2.00
$25 — $49.99 $3.00
$50 —~ $99.99 $4.00
$100 or more $5.50

_DSESGET77




(" DIGGERMAN ELECTRONICS i
P.O. Box 33. Coramba, N.S.W. 2466

Keep etectronics a hobby and not a luxury, compare our prices
and buy from us. Same day turnaround service. Quality assured.

QUALITY ELECTROLYTIC

CAPACITORS: LEDs: 25¢ ea. .

Cap t\x}arlght axlai lead big red with clip
16 S5V 16V 25V

1uf 6¢ 7c 8¢ 9¢c ZENERS: 15¢ ea.

4,7uf 6c 7c 8¢ 9¢c 400mW 5% E24

10uF 6¢c 7c 9¢ 10c values 3V to 33V

22uf 7ec 8c 9¢ llc

33uF 8¢ 9¢ 10c 13c

47uf 9¢ 10c llc l4c RESISTORS: YaW

100uF 1llc 12¢ 13¢ 17¢ carb. flim 5%

220uF 13c 17¢ 15¢ 20c¢ E12 values 1

470uF 18¢c 23c 21lc 32¢ Ohm to 1M

1000uF 24c¢ 37¢ 31lc 40c 2¢ ea.

SCRs. TRIACS: DIODES:

0.8A 30V C103Y — 35¢  2A 400V ESp240 — 65¢ 1N4001 — B¢ (1A 50V)

4A 30V C106Y1 — 40c  BA 400V SC141D — $1.30  1N4002 — 7¢ (1A 100V)
4A 400V C106D1 — 75¢ 10A 400V SC146D — $1.50 1N4004 — Bc (1A 400V)
8A 400V C1220 — §1.05 25A 400Y SC260D — $2.50 1N4007 — 10c (1A 1000V)
25A 400V €370 — §2.50 DIAC: ST2 — 35¢ 1N414B — 6¢, $4.50/100.

Chart to identify all leads plus triggering details — 15¢

POTENTIOMETERS: 47c ea. .25 W rotary carb. sing. gang Log. or
lin: 1K 5K 10K 25K 50K,100K 250K,500K,1M.2M.

TRIM POTS: 15c ea. — 10mm .1W horlz, or vert: 100§, 25052,
50082 1K 2K,5K,10K,25K,50K,100K,250K,500K,1M,2M.

All goods top quality & new — satisfaction guaranteed or money
back against goods. No minimum order. One P&P charge of 40c

regardless of quantity. Advert current for 3 months for benefit
Lof late readers. J

(#*+ SOLAR CELL WATCH )

Like our other prices? — check this one

CERTIFIED ADJUSTABLE 100 PERCENT

ONLY POST PAID STAINLESS STEEL
§$ 643 it BAND AND CASE

e LIQUID CRYSTAL DIS- E———— MONTH/
PLAY (LCD) DATE
e CONTINUOUS DISPLAY SECS
o 8 functions — NIGHT
LIGHT, HOUR/MIN,
MONTH/DATE, SEC.

e 15 MIN, 1 SEC. RESOLU-
TION  INDEPENDENT
STOPWATCH. 4
e TWO  TIMEKEEPING /

3
|- SERVO

MODES

e QUARTZ CRYSTAL CON-
TROLLED ACCURACY STOPWATCH
WITHIN 5 SEC/MONTH BUTTON

° 1 YEAR MANUF.
GUARANTEE, BACKED

ALSO BY OUR FREE EX-

CHANGE MODULE BY MAIL.

FULL DETAILS SUPPLIED.

Watch sent Aust. wide. Time pre-set (mention zone) or easily set
by yourself. Owner’'s manual supplied.

Satistaction guaranteed or return within 14 days in good condi-
tion for refund less postage costs.

Present stocks limited — we reserve the right to refund.
fNote: special 10 percent disc. to previous customers on our
orm.

Trade enquiries walcome - big disc. electrical, jewellers.

DIGGERMAN ELECTRONICS

\ NIGHY
UGHT
BUTTON

6 SOLAR
CELLS

K P.0. Box 33, Coramba, N.S.W. 2466 1,

48

© o5

*Plys sales tax (where relevant) plus
postage and packing.

Among the units offered are a thousand 901
SNs — as shown here! All units offered have
basically similar features.

GENERAL SPECIFICATION

* Algebraic logic

*

»*

- W

Selectable scientific or floating point notation
Enter numbers or calculate results between 10°° and
,0-9 9

Accumulating memory

Auto calculate sin, cos, tan, arc sin, arc cos, arc tan,
common and natural logs, ‘e’ to a power, 10 to a
power, reciprocals, squares

x and 1/x feature

n key

Trig functions in radians or degrees
8-digit/9-character display

MOS/LSI solid state circuitry

Note: Electronics Today has inspected samples of all
calculators offered and assures readers that their
specifications are all basically as above.

—
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scientific
calculators

-this must be the ultimate calculator offer!

THIS JUST HAS to be the most exciting calculator
offer ever run in Australia! SALES TAX: Students and others eligible to buy these units

) free of tax must supply a valid signed sales tax certificate.
Here's an portunity to b g rea“y excellent scien Students should obtain these from their administration.

r op unity uy -

. g . * GUARANTEE: All calculators offered here are guaranteed
F'f'c calculator for the absurdly IOW price of $,9'95 - for a period of 30 days from date of delivery. The guarantee
if you can supply a sales tax certificate. Even if you covers parts and labour.

have to pay tax the price is still a mere $11.44! FAULTY UNITS: All units will be thoroughly inspected

before despatch. The package should be inspected before

5 - accepting delivery and acceptance refused if the package is
Plus $2.95 post and packlng. damaged. In the unlikely event of the unit not working —

please return it directly to Unitrex, 105 Queen Street,

Melbourne 3000 Vic. Not, repeat NOT to Electronics Today.

The calculators offered are of several different types — DESPATCH: Calculators will be despatched from Unitrex

all made by Unitrex — all haVing essentia”y th? same Pty. Ltd. Please allow three to four weeks for delivery.
features. These common features are set out in the
list below. Please note that the units can only be obtained in the manner

outlined in this offer. Electronics Today cannot demonstrate
nor discuss the units. Any reasonable quantity of units can

ALL calculators offered here have full scientific P SRR S SR AL . b
i given,
notatton.
------------------------------------—-----------
! |
: ORDER FORM :
| - CALCULATOR OFFER i
i Please forward ... .. Scueptlflc ca:culators at Electronics Today, >'
i ?9.25)each {I enclose a valid signed sales tax certi- $, JmC o 15 Boundary Street, "
j Thee Rushcutters Bay, NSW 2011 i
: Please forward ...... Scientific calculators at & ey (
: $11.44 each (including sales tax) :
: O . vvnus sets of batteries for above at 85 cents OO as 4 s e e Sy ]
0 each B Lleernaied o ncm ™l S L e T i
Biaie o A e S ah s o ] |
: Postage and packing — $2.95 per unit s P P ]
I Total § L mrreereeaeaiaiaaaaiaeaiaeans :
!
I (Make cheque/postal note payable to ‘Calculator ottt Post Code. s vcvvvnevnss :
| Offer’). i
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CUTBACK

THE RAMSGATE C.B. i

BARGAIN MART

AT
AMAZING

CB RADIO
PRICES

EXPO SSB

MADE BY PACE
INTERNATIONAL
ASTOUNDING VALUE

AT ONLY $279.00
(s2.50 P. & P.)

SIDEWINDER 11
23 CHANNEL AM
CB TRANSCEIVER

ONLY $99.50
(% $2.50 P&P).

And the latest EXPO 23ch. AM. BOBCAT with delta tune.
A.N.L. Squeich, P.A. 5W input. A beaut set for those who
appreciate A.M. Great Value atonly $109.00. AND S.W.R.
meters $28.50. Helical antennas complete wjth cable, plug
and base, $28.50 and plugs, Coax, dummy loads, lightning

Resistors: C/MOS
T At ke 4000 % 0%
[ o .
;gwen 5 watt 0.1 to 10 3
1 watt 7¢ 100 up 5¢ 4001 40 35
preterred values. 45¢ each. 10 4002 40 35
up 40c each. 4006 2-50  2-25
Capacitors: 4007 40 35
'Cerami‘cs: 'Altlo p(;e;gr:’reg Fval‘ug: 4008 2-75 2-50
rom P B . 4009 80 70
e oo s e 4 4011 45 40
uFd 30c ea. 25 up 25¢ ea. 4012 40 35
4013 1-00 90
ELECTROLYTICS: prin e
\‘/alg; ;/c;llAage : 10ff 25up | 4017 2-25 2-05
25 UFd 25 oy 1 i3 4018 250 2-25
3.3 UFd 25 p.c.b. 10c 8¢ 4021 2-30 2-10
g ;/ﬁ;g ;g :.'c:.g :gc gc 4022A 1-90 1-70
22 iFd 10 p.c.b. 10c 8 jggiA 132 1;8
22 |UFd 50 p.c.b. 17¢ 15¢
e jenen e x| i
a .C.b. (4 ! o
Hal T L
c.b. 1 4
47ﬁra 50pcb. 17¢  15c LINEAR
100 UFd 10 p.c.b. 16 13¢ oft 10 up
100 [UFd 25 p.c.b. 18¢c 15¢ LM301 70 60
220 [4Fd 6.3 Axial 20c  17¢c
gggﬁig ;g p.c g ggc ;;c LM304 1-30 1-20
p.c L A
470 UFd 6.3 Axiat 252 22¢c; tm%gg 1 gg 1 (158
470 UFd 25 p.c.b 25¢ 22c
1000 UFd 10 Axial 38c¢c I‘ISOC“D tmgggK g-gg g-ég
1000 UFd 16 p.c.b. 40c 36c : .
1000 UFd 25 p.c.b. s2c ale LM319 2-80 2-60
:ggg u;g gg p.c g. sgc a7c LM324 3-20 3-00
nCL B8 o X
2zooﬁFa 50 aocright $|,aoc $1 2?)(: tmggg g_gg g‘gg
3300 /UFd SO upright $2.05 $1.75
3300 (UFd 75 upright $2.70 $2.40 LMSgg 1252 1238
LM3 -4 -3
LM3900 1-50 1-25
SEMI-CONDUCTORS: LM555 85 75
T 9 a0 o wE LM566 4-50  4-30
Digita) | LM709 45 40
7400 40c 35c¢ LM723 1-00 90
7402 eve 35¢ LM741 45 40
7404 e ] 8038 6-95  6-50
7408 40c¢ 35¢ - f
7410 40c 3sc LM1458 1-50 1-30
7420 40c 35¢
7430 40c 35¢
7447 $1.50 $1.40
VR R
7478 soc 85 TECHNICAL
7482 ‘ ggg ;gg ADVICE FREELY
ULM 30008 {Hall effect switch) AVAILABLE
$6.00 $5.50

Project boxes, various sizes from $1.20 to $6.00. TV antennas and
accessories, valves, dial parts, coils, semiconductors, sockets, brackets,
heatsinks and most other popular parts for the enthusiast.

PLEASE INCLUDE STAMPED ADDRESSED ENVELOPE

OR RUSH REMITTANCE FOR OUR
RAPID MAIL ORDER SERVICE

{Min. mail order $5.00, some items limited stock
(add $1 P&P for items not otherwlse marked)

WHOLESALE ENQUIRIES WELCOME
P.O. Box 38, Ramsgate, 2217

AERO «ccrmoncs

Shop 13, 191 Ramsgate Road, Ramsgate. Phone (02) 529-7438
(Cnr. Alfred St. Behind Commonwealth Bank)

arrestors, etc.

CALCULATORS ¢

FAMOUS NOVUS Brand at
prices you can count on. ,
MODEL 750. Handy pocket

size ONLY $8.30

MODEL 832. With per cent key

$12.45
THE 4510

RPN Logic. For fast and accurate
handling of sequence calculations.
You work with only two numbers at
a time; solve problems naturally.
3-Level Stack: Saves intermediate
answers for further operations in
chain caiculations.

Alt Arithmetic Functions.
Trignometric Functions: sine,
cosine, tangent, and the inverse
trig functions.

Logarithmic Functions: Log, Ln,
ex.

Radian to Degree Conversions.
Other Functions: Automatic square
and square root, Pi entry key, yx,
I/x, change-sign key, register ex-
change key.

LED: displays 8 significant digits:
full-floating decimal system.

_ QqS,(,

Roit-Down Clear: ciears one regis-
ter at a time, last entry first.
Separate: Addressabie, Accumulat-
ing Memory: with M ', M-,
Msx1.

Low Battery Indicator.

Operates on standard 9-voit trans-
istor battery. (Optional AC Adapter
available).

Operations Handbook.

ONLY $26.80
MODEL 4520

Full scientific and mathemati-
¢al functions, with NI-CAD re-
chargeable battery & charger
Included

ONLY $56.20

MARINE BAND CRYSTALS
available shortly $6.50 A PAIR.

STUDENTS:
On

presentation of your registration card or

your enrolment slip we will offer you a dis-

count.

L) bonncard
welcome here

8.30 — 5.30 Mon-Fri.

8.30 — 8.00 Thurs.
8.30 — 12.30 Sat.



Project 582

HOUSE ALARM

Our latest burglar alarm design is the most sophisticated to date, and
includes facilities for a wide variety of sensors.

WITH the noise pollution laws now in
force it is illegal to allow an alarm which
has any reasonable volume to ring con-
tinuously. It must be reset after ten
minutes or so and this leads to a pro-
blem. Most alarms work on a system
where all the windows and doors have
normally closed reed switches which are
all wired in series so that the opening of
a window or door breaks the loop,
setting off the alarm. The alarm then
rings for ten minutes and resets. How-
ever, if the window is still open, i.e., no-
one is home to close it, the alarm must
be switched off completely to prevent
it continuing to ring.

It is for this reason we have not pub-
lished a reset circuit for the alarms we
have described previously, although it
has often been requested.

We therefore designed a completely
new alarm which does not use a single
loop but each window or group of
windows in the same room has its
own circuit. The alarm is not triggered
when the window is continually open,
but is triggered by the change of state
of the sensor when the window is
opened, so that the open window wil)
be ignored when the alarm is reset, but
leaving all other doors, windows, floor
mats, etc. active. This affords some
protection to the house if the alarm has
been triggered and reset automatically.

We have provided a test button so
that a check on the security of the
house can be made before the alarm is
set indicating immediately which
window is open.

We have separated the alarm into two
main sections, a perimeter circuit and

an internal circuit. The perimeter circuit

covers all the external doors and
windows (except the silent entry door)
and these would be armed at night
when the house is occupied. The
internal circuit comprises all the interior
doors, pressure mats, etc. which are
armed along with the perimeter circuit
when the house is not occupied. The
internal circuits can be either normally
closed or normally open contacts while
the perimeter circuit must be the
normally closed type.

There is also a silent entry circuit
which allows about 30 sec on entry to
switch the unit off. We have not used a
key-operated switch on the alarm but
recommend that the unit be installed
in a cupboard which can be locked as
this would be cheaper and can be used
to store other valuables.

—_—
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PARTS LIST — ET! 582A

Resistors all 2W 5%

R1-R8 22k
R9 47k
R10-R25 1k
R26 4M7
R27—-R34 1M
R35 10k
R36 ™
R37 47k
R38 am7
R39 47k
R40 100
R41 47k
R42 4m7
R43 ™
R44 220k
R45 680
R46 47k
R47 680
R48 1k
R49 ™
RS0 2k2
R51 47k
R52 1k
R53 47k
R54 22k

Capacitors
C1-C8 10u 16V tantalum
C9-C15 47n polyester

C16 10u 16V tantalum
c17 47n polyester

c18 10u 16V tantalum
c19 22u 16V tantalum

C20,21 100n polyester
C22,23 10u 16V tantalum

C24 15n polyester
C25 100u 16V electro
C26 15n polyester
C27 100u 16V electro

Semiconductors
IC1—1C3 4001 (CMOS)

1C4 4068 (CMOS)
1C5 4001 (CMOS)
1C6 CA3130
1C7.8 555

Q1 TIP 2955

Q2 BC549

D1-D11  1N914
D123 1N4001

LED1—8 Light emitting diodes
Miscellaneous

PC board ETI 582A
RL1 12V relay 280 ohm coil

PARTS LIST — ETI 582B

Resistors all 2\W 5%
R1-R4 22k

RS 47k
R6—-R9 1k
R10 47k

R11-R14 1k
R15—-R18 1M

Capacitors

c1 33u 16V electro
C2-C5 10u 16Vtantalum
Cc6~C9 47n polyester

Semiconductors

IC1 4001 (CMOS)
D1-D11 1N914

LED1—4 Light emitting diodes

Miscellaneous
PC board ET| 582B

ETI 582 — GENERAL

Sw1,2 single pole toggle switch
SwW3 double pole toggle switch
PB1—PB3 press to make push buttons
Case to suit

12V battery type 732 or similar
Terminal strips

SPECIFICATION — ETI 582

Types of inputs

Silent entry

Perimeter circuits

Internal circuits

Emergency circuits

Current drain and

battery life (type 732)
Emergency only
Alarm active
Alarm sounding

Alarm time

Al —)
SILENT ENTRY
52
A2
CIRCUIT 2
A3
Silent entry CIRCUIT 3
Perimeter circuts
Internal circuits & I —
Emergency circuits
AS
Single circuit, Piposar's
30 s exit delay, o
30 s entry delay. CIRCUIT 6
7 circuits, N/C contacts, A7
can be expanded in units of 4. ey
4 circuits, N/C contacts, 3 CIRCUIT 8
can be expanded in units of 4.
Any number of N/O circuits. 81 —-— \
CIRCUIT 1
Any number of N/O circuits. —
These circuits are active even CIRCUIT 2 %
if perimeter and internal circuits g é
are switched off. 83 N
CIRCUIT 3 @
B4
CIRCUIT 4
2.5 mA (4000 hours)
9 mA {2000 hours) s1 = .
500 mA (10 hours)
A9
12 minutes EMERGENCY
A|0<——'o N/O
A1l @«———0 N/C RELAY
A|20——() COMAY,
A13 ———O
Fig. 5. Connection of the rear terminal blocks. SPEAKER
Al4 ¢—O
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SEMCON
MICROCOMPUTERS

PTY. LTD.Would like to announce the avail-
ability of the following Australian designed and
built products to help initiate or update your
current micro-computer system.,

1. POWER SUPPLY CARD
-- modular (suit rack mounting)

e + 5V at 3 Amps.

e + 12V at 500 mA.

e real time clock in-
terrupt, locked to
50Hz mains, opti-
cally isolated.

o thermal shutdown

e current limited

e power on indicator

e on/off switch

9% x 6% x (low profile) $56.00 plus tax.

2.+ 12V POWER SUPPLY

o+ 12V @ 250mA

e —12V @ 250mA

04" x4"
$23.35 i

- r rxr x 5 75 X J 7 J 1 7 7 3 7 ¥ ¥ ¥ ¥ ¥ J '}

3. 8K STATIC RAM MEMORY CARD
e 8k bytes o fast access 450ns
e low power (Fairchild 2102LIPC Memory

" $2750

@ address decode selection to position.
ram on any 8K boundary

e buffered address, data & control lines.

9% x6"

4. CARD CAGE & BACKPLANE

@ bus organised backplane 8 cards, expand-
able to 16

e 4 edge connector
sockets supplied
(2x43x0.156")

@ anodised aluminium
ideal for motorola
range of boards.

e Y Y L ) peempepe—— |

SHOWROOM: 1 CHILVERS RD. THORNLEIGH.

2120. N.S.W. Ph. 848-0007 or 848-0800
Mail Orders: P.O. Box 61 PENNANT HILLS
2120 (add $2.00 P&P)

Send for free catalogue of all our available computer
products.

Delivery: stock to 4 weeks.

Add 15% tax where applicable.

All prices subject to change without notice.
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ELECTRONIC ENTHUSIASTS EMPORIUM

Shops 2 & 3 Post Office Arcade, Pendle Hill, NSW.
P.O. Box 33, Pendle Hill, NSW. 2145.
(02) 636-6222 9-5 Mon-Frid. Sat. 12 noon.

Trade and Export Enquiries Welcome

OUR RANGE COVERS ONE OF THE BIGGEST
SELECTIONS IN AUSTRALIA

CA3012 4.60 CD4070 55 LM37IN 350 siLezec 2690 7824CP
CA3013 5.80 CD4071 55 LM379 7.50 SL623C 17.40 7400
CA3018 3.50 C04072 .55 LM38ON 275 SL624C 8.80 7401
€A3023 8.80 CD4075 .55 LM3IBIN 3.20 SL630C 690 7402
CA30284 260 CDA076 1.25  LM382N 2.60  SL640C 10.60 7403
CA3035 520 CD4078 55  LM387N 275  SLe4IC 1060 7404
CA3039 210 CD4081 .55 LM395K 6.90 SL645C 12.60 7405
CAJ046  LM3046 CD4082 55  LMS55CN 1.20  SL901B 3.90 7406
CA3053 1.70  CD408S 1.65 LMS55H 1.95 SL917B 6.50 7407
CA3059 8.40 CD4086 1.65 LMS56N 2.95 SL1310 160 7408
CA3060 840 CD4093 1.80 | M5628 10.90  SL3046 1.20 7409
CA3079 440 CD4502 2.70  LM565N 3.50 SPBS50S 8.60 7410
CA3080 210 CD4503 1.40  LMS66CN 2.5 SP8515 12.90 7411
081 270 CD4510 3.20 LMS67CN 350  TAA300 2.90 7413
CA3082 270  CD4511 3.30  LM709N 95  TBA750 290 7414
CA3083 2.90 (D454 6.50 (M710CN  1.25 TBA700 490 7416
CA3086 LM3086 CD4515 6.50 LM710CH TBAB10A 490 7417
CA3089E 290 CD4516 3.20 (M723H 1.70  TB1750A 3.90 7420
CA3090Q 6.90 - CD4518 2.85  LM723N 1.25 TCA220 2.25 7422
CA3091 18.00 CD4519 1.35  LM725N 5.90 TCA290A 490 7425
CA3120€ 450 CD4520 2.55 LM733CH  2.70  TCA420A 490 7426
CA3127E 450 CD4528 1.80  LM733N 2.50  TCAS80 6.50 7427
CA3128E 9.90 (CD4539 198 LM741CH 1.20  TCA730 690 7430
CA31307 225 CD45§5 1.80  LM741CN 75 TCAT40 680 7432
CA31407 225 CD4s 1.80 LM747CH  2.70  TDA1005 5.50 7437
CA3600 3.30 CD4720 12.60  LM747CN 2.50 UAAIT0 3.25 7438
CD4000 5§  CD4724 3.85 L M748CN 1.20  UAA180 3.25 7440
CD4001 55  CD40097 1.80 LM1303N 260 UAT23C  LM723 7441
€D4002 55 CD40098 ~— 180 (MI310N  3.50 UA7S7 380 7442
€04006 230 CD40174 2.90  LM1458N 250  ULN2208 245 7445
C04007 55  CD40175 290  [M1488N 690 ULN2209 245 7446
€D4008 235 CD40192 2.90  LM1489N 575 ULN2111 210 7447
CD4009 1.50 CD40194 290 | M1496N 190  74C00 5% 7448
CD4010 150 CD40165 290 LMIBOBN 330 74C02 80 7450
CD4011 == 55  DMB097 190 LM3028 CA3028  74C04 55 7451
CD4012 55 HEF ses 'CD’ LM3046 3.60 74C10 65 7453
CD4013 —— 90  LHO0T0 6.20 LM3086 375 74014 280 7454
CD4014 240 LMI12M 490 LMI900 175 7320 75 7460
CD4015 240  LM301AN 95 LM3905 390  74C8% 390 7470
CD4016 90  LM301CN 95  LM3909 150 74C86 2.0 472
C04017 2.25 LM304H 3.80 MC1035P 290 74C%0 25 7413
€D4018 225 ULM305AH 3.0 MCI1312P 480 740154 570 7474
CD4019 2.25 LM3OIN 160 MCIJNMP 690 74C160 3.60 7475
€D4020 250 LM308V 220 MCI315P 1075 74C162 450 7476
C04021 2.25  LM309K 260 MC1350P 195  74C174 250 7480
C04022 215 LM31ON 390 MCI3BIP 360 730192 280 7482
CD4023 55 LM311A 3.60 MC1454G 540 740901 195 7483
CD4024 1.75  LM31IH 360 MC1458  LM1458  74C925 16.70 7485
€D4025 55 LM312H 4.90 MCU4BBL 650 80CYS 220 7486
CD4026 330 LM3I7K 6.90 MC1488 LM1488 1SC 7489
CD4027 1.05 LM3IIBN 5.90 MC1496x 275  ALS3IS2 150 7490
CD4028 180 LM319H 725 MCIS90G 675 GL4dB4 180 7491
€04029 265 LM319N 590 MC14583 1250 GL5253 90 7492
€D4030 95 .LM320K 6.90 MCI648P <90 OL3Y 90 7493
€040 470 LM3207 450 MC4044P 490 RL4484 39 7494
€D4035 2.35 LM322N 4.50 OMBO2 320 AL5023 35 7495
CD4040 25 LM323K 790 SAJ0 25 FND357 350 7496
€04041 250  LM324N 450 SAK140 25  FND50G 350 74100
CD4042 1.95 LM325N 450 SD30SCE 1.30 9001 1.80 74107
€04043 225 LM326M 450 SD3060E 1,50 9368 385 74121
€04044 2.25 LMJ3IoN 3.70  SL4154 270 9601 290 74122
CD4045 3.20  (M3a0K 495 SL425%A 1.80  NSN71 230 74123
CD4046 320 (M34OT 270 SL4370 3.60 NSN74 2.90 74132
CD4047 1.95 (M349N 4.50 SLe40 TILIOGA  13.80 74141
04049 90 LM358N 3.20 SL442 2.90  11C%0 1850 74145
€04050 90 LM3I7OM 4.95 SL447 4.90  95H9%0 14.50 74150
CD4051 2.25 LM3ININ 3.90 SL449 160 2102-2 3715 15
€04052 2.25 LM37T2H 7,50 SL610C 7.25 251N 1750 74153
€D4053 2.25 LM372N 450  SLe12C 7.25 $1883 4145
€04066 1.45  LM37IN 470 SL613C 1250 550242 15.00 74187
€D4068 55 LM374N 490 SL620C 9.50 4160
C04069 60 LM37SN 4.90 SL621C 9.50  7805CP 2.90 74164
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SEMICONDS BC549C 55 In some instances pin for pin substitutes will be suppied
AC125 1.80 BC559 55 MPF102 65 2N30S3 1.20 2NS458  MPF104
AC126 1.80 BC639 1.20 MPF103 85 2N3054 1.70  2NS459 - MPF105
AC127 1.80 BC640 1.20  MPF104 1.90  2N3055 135 2N$485  MPF106
AC128 1.80 80t31 1 MPF105 85 2N3564 65 2N5590  MPF603
AC132 1.50 80132 1 MPF196 1.15  2N3565 55 2N5591 1130
AC187 1.50 BD139 1 MPF121 1.60 2N3566 95 2N6027 1.35
AC188 1.50 B0140 1 MRF803 6.90 2N3568 95  2N60B4 21.00
AD149 2.60 BD237 1 nPIc 1.20 2N3569 S0 BAY02 .80
AD161/62  4.50 BD238 1 ne3c 1.30 2N3838 55 gad7 .60
22 18 80437 2 nP120 .20 2N3I6I8A 60 QA% 35

AT118 2N301  BD438 2 TIP125 3.30 2N3642 55 0491 35
ASY17 285 BAI73 1 TIP149 4.70 2N3643 35 5082-2800 3.20
8C107 .35 BF180 1 TIP2955 1.70 2N3684 65 40440 ¢NITH

x 3 .70
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NOVEMBER

Introducing the JA all band digitat
transceiver designed and built by
Professional Amateurs™ A "Roubles Rig"

that'll cost you hundreds but win you
a DX fortune.

Now you can work into Outer Slobovia
on a piece of wet string or load into
arotary hoist for a real clean signal;
and if you want to catch and work your
CB “good buddy" on 11 metres this
‘fine business’ machine has 27 MHz
built in already.

The ‘Charlie Whiskey nut’ has it good
too, instant break in via inbuilt CW
fitter, and if you're worried about losing
your ticket for working out of band then
forget it ‘cos you have upper and lower
out of band warning indicator LED's.

‘Splatter’? What's that?

The CQ-110E uses 6BZ6's for superior
cross modulation security.

Selectivity? How does .6 KHz grab you?

Noise? Well it uses 7360 in the audio
mix ensuring low noise-doesn't it!

NEC CQ-110E SSB TRANSCEIVER
Oh, we nearly forgot to tell you-
the only thing it doesn't have is a JA filter!

CHARLIE”

You've got to hear 'em before you can
work ‘em and so Sensitivity's a must!
Like 0.3 microvolt would you believe?
How about giving us a bell and having
a QSO0 on the 600 ohm line ‘old man'
if you'd like to ‘eye-ball’ and find out
more about this incredible machine-or
just visit us at our work QTH.
If you'd like to work some of the guys
from NEC on the machine they designed; try

*JH1JEA - Hajime Fukawa NE C
JA2GUW - Osamu Ono

JAICG - Haruo Takahashi {Special Member)
JA1BCN - Teruo Kawai (Special Member)
JH1YJB - NEC Shibashi Hamclub

JH1ZQD - NEC Tokyo Club

JR1DGL - Fumio Yamamoto

JE1EVB - Toshio Hirano

JG1SOE - Hiroshi Kamada

JR1INH - Akira Wakana

JFIVSG - (Ex JA7FP) Takaki Kamata
JFINUM - Saito

RANK
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SIDEWINDER |
® 23 channel 5 watt crystal controiled e Syn-
thesizes AM CB Transcelver @ PA/CB Facility
® Microphone and mounting brackets supplied
® Large easy to read illuminated power and “S”
meter o Receive sensitivity 0.5uV at 6 dB signal/
noise.

SIDEWINDERII
® 23 channel 5 watt crystal controlled e Syn-
thesized AM CB Transceiver @ Large easy to read
illuminated power and “S” meter @ ANL PA/CB
Deita tune @ Microphone and mounting brackets
supplied @ Receive sensitivity 0.5uV at 6 dB
signal/noise.

SIDEWINDER 111
® 23 channel 5 watts crystai controlled o Syn-
thesized AM CB Transceiver @ Large easy toread
illuminated power and “S” meter @ ANL, PC/CB,
Delta tune — RF gain — Mic gain @ PA output 5
watts e Microphone and mounting brackets
supplied @ Sensitivity 0.3uV at 10 dB signal/noise.

THE EXPO EXPERIENCE

PEARCE-SIMPSON BOBCAT 25D
® 23 channel 5 watt crystal controlled synthesized
® AM/CB transceiver @ ANL PA/CB Delta tune
® Large easy to read illuminated power and “S”
meter @ PA audio output § watts @ Microphone
and mounting brackets supplied @ Receiver sen-
sitivity 0.3uV at 10 dB signal/noise.

EXPO SIDETALK 1000M

® 23 channel AM/USB/LSB crystal controlled
phase lock loop CB transceiver o Large, easy to
read illuminated power and “S” meter® Mode in-
dicator lamps @ RF gain control, clarifier control,
PA/CB switch, noise blanker @ Power output 12
watts PEP (SSB) e Microphone and mounting
brackets supplied @ Recelver sensitivity AM 1uV
for 10 dB signal/noise @ SSB 0.5uV for 10 dB
signal/noise.

AE SPIRIT
® 23 channel 5 watt crystal controlled synthesized
® AM/CB transceiver @ ANL PA/CB Delta tune
e Large easy to read illuminated power and “S"”
meter @ PA audio output 5 watts @ Microphone
and mounting brackets supplied @ Receiver sen-
sitivity 0.3uV at 10 dB signal/noise.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

FULL SPARE PARTS AND SERVICE BY COMMUNICATIONS EXPERTS.

DISTRIBUTORS: QUEENSLAND: General Wholesalers Pty Ltd.

33 Baxter St., Fortitude Valley. Phone 522679

STH. AUST.: Graham Noble Distributors

Cnr Benjamin & Kiana Sts., St. Marys Phone 2775555

N.S.W.: Expo International Pty Ltd

47-49 Buckley St. Marrickville. Phone 5194622
VICTORIA: Expo International Pty Ltd. WEST AUST.: G.K. Cameron & Co Pty. Ltd
76 Victoria St., Nth Richmond. Phone 425939 246 Churchill Ave. Subiaco. Phone 813800

COUNTRY DEALERS REQUIRED IN ALL STATES
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Cover — 18 channels on 27 MHz,
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A SPURIOUS EMISSION

AUTHORITATIVE sources in the CB manufacturing industry have suggested that
Australia is being used as a ‘'dumping ground’ for CB transceivers that fall short
of the FCC’s technical requirements.

It seems improbable that this could be so — but since our review of SSB
transceivers last month many of our readers are apparently concerned that there
could be some basis for these allegations.

It is a fact that of the ten sets reviewed, five would not have had an ice cream
in Hell’s chance of passing FCC inspection in respect of spurious emissions — one
of the most important of the FCC’s requirements.

Spurious emissions from a transmitter can (and dol!) cause interference to
other services, both within and outside the CB band. One transceiver tested
last month had a harmonic suppression of —42 dB — the FCC calls for —50dB.
This discrepancy of 8dB means that it is six times worse than the required
specification — not repeat not a ‘mere 25%’ as might at first be thought (the
dB scale is logarithmic not linear).

This type of result cannot be dismissed as variations in tolerance acceptable
within the terms of the FCC’s specs. Mass produced items invariably differ
one from another but the overall design is such that the performance of the
worst (subsequently marketed) device equals or exceeds the standards laid down.

Clearly this was not the case with half the units tested. Of the others, several
were more than ten times better than the laid down specs for spurious emissions.
So it can be done.

Naturally some of the companies handling the sets which we found wanting
are less than delighted with our report. Clearly the performance of one sample
is not necessarily indicative of the performance of all sets from that manufacturer.
But when one has five quite clearly lame sets out of ten one begins to wonder!

We have been told that if we continue to publish such tests we may ‘prejudice
our advertising support’. But to do otherwise would call into question the
reputation for honesty, credibility and integrity that Electronics Today.
International has acquired since its inception seven years ago.

This is a serious situation that must be resolved. For CB units which emit
unacceptably high levels of spurii do harm to the CB cause that will take years to
remedy.

CONTENTS
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Introducing President CB.
The top-of-the-line line.

AM/SSB Mobile

e e (PIRESRIENT
AM/SSB Base Station
We carry all kinds of CB’s. But if you won't settle for anything
less than the best, President is the line for you.
Every President model comes with 23/18 channels. Every President
comes with everything you’d expect on a top-of-the-line CB—
— plus sophisticated electronic
features like Phase Lock Loop
circuitry. And every President—
every single unit—gets
thoroughly tested before it
: ever gets to you.
That's why we can recommend the entire President line to you
without reservations. AM or SSB, mobile or
base— every President is engineered to be
the very best.

Aust. Distributors

COBRA ELECTRONICS PTY. LTD.
P.O. BOX 91, FORESTVILLE, N.S.W.

DISTRIBUTOR & DEALER ENQUIRIES
PHONE: (02) 451 9683 SYDNEY, N.S.W.



CBNEWS

ATDA WELCOMES UHF CB

The Australian Telecommunications
Development Association has welcomed
the Federal Government’s decision to
introduce UHF as the approved licensed
Citizen Radio service in Australia.

Member firms of the Association
who manufacture and distribute Citizen
Band radio sets said the decision by the
Minister for Post and Telecom-
munications, Mr. Robinson, would be a
boost for the local industry and would
help to combat severe competition from
overseas manufacturers in low cost
labour countries.

The Australian telecommunications
manufacturing industry said they were
well geared-up to manufacture UHF CB
radio equipment — in fact the UHF
equipment made in Australia has met
the strict specifications laid down by
Telecom Australia and has done so for
many years.

BASE/MQBILE

Strato have just released a new
base/mobile 23 ch. SSB/AM transceiver.
The Pearce-Simpson Bengal SSB operates
from 240 Vac or 13.8 Vdc.

The receiver is a dual conversion
superhet featuring clarifier, squelch,
noise blanker and external speaker

jack. The transmitter is (of course)
fully solid state, and utilises a frequency
synthesizer. The circuit employs three
crystal-controlled oscillators which are
mixed together to produce the desired
frequency. Power output is 4 W on AM,
and 12 Wp.e.p. on SSB. Aithough
manufactured for the States, where the
mains voltage is 117 V, the Bengal is
being supplied with a 240 V transformer
suitable for use in Australia. The receiver
seems pretty hot, with an SSB sensitivity
of less than 0.3 microvolts for 10dB
S+N/N.

The Bengal is distributed by:Strato
Communications Pty. Ltd., 25 Went-
worth Street, Parramatta, NSW 2150.

CB POWER SUPPLY.
ELECTROPAK is a new 13.8V dc
regulated 1 amp power supply specially
suited for CB rigs used as base stations
The 1 amp overload protected supply
will not ‘handle’ some high powered
SSB rigs which draw more than the
specified curren.

Another supply is to be introduced
for high power SSB rigs.

Further information:A&R Electronic
Equipment Co, 30-32 Lexon Road,
Box Hill, Vic 3128.

BIG-SCREEN CB

Burt Reynolds demonstrates his normal
casual cool; Sally Field her appealing
mixture of wide-eyed ingenue and hard-
edged girl-of-the-world; Jackie Gleason
his ability to overact outrageously and
still be funny . ..

“Smokey and the Bandit” is not a
CB movie as much as a couple of hours
of escapism in which highway mayhem
is carried out by CB-equipped vehicles.
The plot revolves around an improbable
$80,000 wager that The Bandit — a
legendary truckie played by Reynolds —
can‘t drive 900 miles from Georgia to
Texas, pick up a load of beer, and
return within 28 hours. Police involve-
ment is guaranteed: not only must
the average speed be 64 mph, but the
cargo contravenes several state laws.

The results are predictable, a manic
day-and-night chase across the American
South-west, punctuated by the usual
quota of destroyed vehicles. Gleason
plays a Texas Sherriff whose slow-
witted son (and deputy) has been
stood up at the altar by Sally Field. His
desire for vengeance keeps him hard on
the Bandit's tail as successive state

Highway Patrols drop in and out of the
hunt.

The CB angle is predictably spattered
with ""good buddies’” and callsigns such
as ‘'Foxy Lady’ and ‘The Good Witch of
the North’, but isn't obtrusive. The cops
alternate between driving blunders
{which cause crashes), and the skill of a
James Hunt in being.back with the chase
a few minutes later.

The real stars of the show are a mag-
nificent Kenworth semi rig, a mean
black Pontiac Firebird Trans-Am and a
bassett hound named Fred {what else?).
The Bandit drives the car as a blocking
vehicle for the Kenworth, handled by
his mate ‘The Snowman’, and Fred
takes the whole shebang with an air
of gentle sadness.

It's all good clean, fantasy fun. The
sex is understated, the language fairly
stock by good ol southern boy
standards, and everyone gets on with
the business of wrecking as many
vehicles as possible.

At the same time, of course, hollering
at each other in 23 channels . . ......

CB MARKETPLACE

PAIR HAND HELD TRANSCEIVERS 3W.
3ch. Batt. Incl, $120 O.N.O. Ph 08-3373690.

CB Radio Station — Rig, base &mobile
antennas, power supply, various accessories,
ex. cond. $375 complete. Ph Sydney 449
2631. Ask for Scott.

SANYO- 5 watt, 6 ch. Hand Held, with
charger, nicads and case. Paid $160- sell
$120. Ph 332 4909.

For sale: 1 CB |1 Scalar ground-plane, 1 M27
Scalar mobile helical, 1 Sanyo TA-303A
1 watt mobile. Ph 997 2149.
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THESE two-channel CB transceivers were origirially offered
by Unitrex at $59.95 each — (ETI, December 1976) and
they were really good value at that special price.

Unitrex still havea few left and they are now offering
them.to our readers at way below even their cost! Would you
believe $49.95 a pair (plus $5 post and packing per pair)?

These are good light units, so small you really can slip
them into your pocket. Their range is about a hundred or
so metres in really bad conditions — or up to 5 km across a
lake. Their specs are good (see panel) and they ‘re approved
by the P&T which is more than you can say for quite a few
CBs around at the moment)

We've used these CBs and they’re beaut. At Unitrex’s
latest price they’re a steal. If you need a pair — HURRY!
Unitrex don‘t have that many left.

6 — CB AUSTRALIA, VOL. 1, No. 6

NOW ONLY

$49.95!

PER PAIR.

+ $5.00 ..,

GENERAL

Nominal operating voltage
Low voltage cut-off
Receiver type
Intermediate Frequency

RECEIVER
Sensitivity

Squelch Sensitivity
AGC Variation
Audio Power Output
Distortion

Adjacent Channel Rejection

TRANSMITTER

DC Power Input
Microphone Level
‘Modulation Distortion
Tone Frequency

Tone Modulation

Modulation Capability
Power Output

PER PAIR.

POCKETCOM TRANSCEIVER SPECIFICATIONS

10dB S + N/N

1 LV 10 1000 u V
60% modulation
60% modulation,
100 uv

To final RF stage
30% modulation
60% modulation

3 volts

2.1 volts
Superheterodyne
455 khz

<1.ouv

<0.4 uv
6 dB
20 mw,

<10%
26 dB

100 mw.
1 mVrms
<10%

approx 2 kHz

—90%,
+85%
90%

30 mw,

l' To ‘PocketCom Offer, ETI Magazine, 15 Boundary Stréet, Rush: ]
l cutters Bay, NSW 2021.

| Please send me two transceivers at $49.95 per pair (plus $5.00 !
] post and packing = $54.95). | enclose a cheque payable to ETI |
I PocketCom Offer. ALLOW 3-4 WEEKS FOR DELIVERY. (]
BAPNARRE .« orc o et o 5 5 el gla T B K08 6w e s S e :
: APDDRESST L4 Fa kewe sont i srit os o o B e |
Phsyy g% scovimer mh o - POSTECODE w-¢ = st mim o 954 4 n 0 =



(B?—UHF?

THE RECENT ANNOUNCEMENT by
Mr Robinson, the Minister for Post and
Telecommunication, that CB would be
legalised for operation on 27MHz and
UHF, changing entirely to UHF after
1982, was hailed far and wide; well,
sort of, anyway.

Dick Smith threw a champagne party
and put out a call on the band inviting
one and all. Even Bill Storer, the Rl well
known amongst Sydney’s pirate CBers,
attended! But his attendance didn’t
dampen the party. As he remarked to
reporters, it would hardly be prudent to
go busting people now that licensing
was so close, would it?

A typical amateur UHF portable,
the Trio TR3200 (Photocourtesy
Sideband Electronic Sales).

well, what does the announcement
mean for CBers? What does UHF hold
in store? Basically, the relatively in-
expensive 27MHz equipment now avail-
able will be usable for a maximum
period of about five years, providing it
meets the required specifications to be
set down by the P & T Department. At
the same time a UHF service will be
established, on a frequency band yet to
be announced, which, at this stage, will
be unique in the world. Although the
USA has had a UHF ‘CB’ allocation in
the 470MHz band -for about thirty
years its purpose and intent is quite
different to the service proposed here
in Australia. The situation may not last
for long though! Reading the tech-
nical journals and press from Britain it
appears that there is much pressure
there for a '‘CB’ service — and a UHF
band seems to be a popular choice,
although there are many proponents of,
and good reason for, a 27MHz service
as well.

UHF — Advantages

UHF operation offers many advantages
over 27 MHz. For a start, equipment
would use FM which provides clear,
noise free signals. Transmitter power
outputs of 10 watts or 25 watts are
currently available on both commercial
and amateur equipment — which would

give ranges comparable to or better than
current 27 MHz equipment under
average to good conditions. Prices of
recently available FM equipment for the
430 MHz amateur band are comparable
to 23 channel, 27 MHz SSB/AM rigs.
UHF CB is not likely to be as ex-
pensive as some people predict.

Cost of UHF

Take a look at this. An Australian firm,
Willis Communications, had a 50W (!)
430 MHz FM transceiver available last
year for $316 with two channels fitted.
Size was only 480 mm high, by 196 mm
wide, by 202 mm deep! On special they
went for $265! An imported unit from
Japan, the Standard SR-C430, was
selling for $295. This is a 10W, 12
channel (plus memory channel) unit
that came with four channels fitted
plus mobile accessories and base station
stand. Size? — only 84 mm wide by 58
mm high by 235 mm deep. Standard
also have a hand-held amateur UHF set,
the SR-C432. This is a 6-channel hand-
held that puts out 2W and with three
channels fitted sold for around $200.
The Kenwood TR3200 is another
amateur UHF FM transceiver currently
being marketed in Australia, imported
from Japan, and sells for around $300.

And remember, despite the ravages
of inflation, it is likely that UHF trans-
ceivers will at least hold to prices
around that quoted above — if not
actually decrease owing to high volume
sales. The technology used in UHF
equipment becomes cheaper almost
month by month as demand for it in-
creases. A large demand may produce
initial shortages but will almost
certainly stimulate price decreases. The
days of $100 (or less!) 27 MHz CB
equipment are definitely limited. Such
units are not likely to meet required
specifications for long.

Whether or not the P & T will allow
powers of 10 W or 256 W on UHF CB
is yet to be seen. However, | believe that
it is in their interests as well as the in-
terests of local manufacturers to allow
powers around this level. For a start,
current technology is geared towards
this to suit commercial requirements
in UHF equipment. Secondly, com-
parable, if not better ranges may be
achieved under most circumstances.

CB AUSTRALIA, VOL. 1, No.6—7



PRIGHT
JTAR

CRYSTALS

ESTABLISHED FOR THE
PAST 35 YEARS FOR

ALL YOUR
* REQUIREMENTS *
STILL ON TOP

ELECTRONIC UNITS

e DECADE COUNTING UNITS TO
1 Hz @« WIDE BAND AMPLIFIER
FOR your counter 1 MV sensitivity,
band width 1-250 MHz.

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State
Government Departments.

“All Types of Mountings*’

REPRESENTATIVES —

NSW Hose & Equipment Co.
Pty Ltd,
11 Salisbury St.,
Botany, 2019
Phone 666-8144

S.A. Rogers Electronics
P.O. Box 3,
Modbury North, S.A.
Phone: 42-6666

aLp Fred Hoe & Sons Pty Ltd,
246 Evans Road,
Satisbury North, Brisbane,
Phone: 474311

W.A. Communication Systems,
32 Rudiock Road,
Morley 6062
Phone 76-2566

TAS. Dilmond tnstruments,
P.O. Box 219,
Bellerive, Hobart, Tas.
Phone: 479-077.

Send stamped addressed

envelope for new catalogue or
quote for your requirements.

BRIGHT STAR CRYSTALS P/L.
35 EILEEN ROAD,CLAYTON,
VICTORIA, 5465076
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(B?—UHF?

Thirdly, as short range, good quality
is ‘a desirable goal, the power levels
suggested would seem appropriate to
provide this.

Gain Antennas

Another advantage that can be gained
from UHF CB is that antennas with
quite respectable ‘gain’ can be used.

A quarter-wave whip on 450 MHz is
only 160 mm long! An antenna having
four half-waves in phase for mobile
operation for example would be only
1.28 metres long and give something
like 8 dB gain! That would make a 10 W
transmitter sound like a 60 W transmit-
ter! Or a 15 W transmitter sound like a
150 W transmitter! Now you've got to
admit that that's something UHF's got
over 27 MHz. Sure, you can get gain
antennas for 27 MHz. But you’re going
to have a lot of trouble fitting a com-
parable 27 MHz antenna to your car.
Even 11m base station antennas with
respectable gain are getting into the
‘unwieldy’ category! A gain antenna
boosts your signal power in the
direction you want it, thus boosting sig-
nal strength all round as well as in-
creasing range, especially under difficult
circumstances. If they didn’t improve
matters, nobody would use them.

More Channels

UHF potentially offers considerably
more channels than would ever be avail-
able around 27 MHz.

How wide would a UHF CB band be?
Well, looking at the 11m band as it
currently exists in Australia, a band
about 1% of the frequency, in width,
seems reasonable to assume. The 23
channels on 11m extend over nearly
300 kHz which is a little more than 1%
of 27 MHz. Assuming UHF CB were
allocated a band near 450 MHz, the
band would probably be 3 MHz to 5
MHz wide. If channels were spaced 50
kHz apart, about 80 to 100 channels
would be available. If channels were
spaced only 25 kHz apart (probably a
more reasonable figure) some 160 to
200 channels would be available! Even
if a band only 1 MHz wide were
allocated, about 40 channels could be
accommodated. The American ‘Class A’
service was allocated 10 MHz from 460
to 470 MHz.

‘Skip’ propagation is not a problem
on UHF. Although certain weather
conditions do extend the range of UHF
transmissions from time to time the
phenomenon is much rarer than skip on
27 MHz. If you want to chase the DX
then UHF is not for you! Problems of
interference to local, short range
communications brought about by skip,

that are so prevalent on 27 MHz, dis-
appear on UHF. Skip on 27 MHz will
increase over the next few years as we
approach the next peak in the sunspot
cycle — which greatly affects radio pro-
pagation. UHF is unaffected.

Repeaters

One possibility for a UHF CB service
that could never be available on 27
MHz would be repeaters. A repeater
is a device which receives a transmission
on one channel and simultaneously re-
transmits it on another. Two stations
wanting to talk to one another have
their transceivers fitted with the re-
peater receiver channel on ‘their trans-
mitters and the repeater transmitter
channel on their receivers. Operation via
the repeater would be the same as if
they were talking to each other on any
other channel. The repeater would be
sited at a high location so as to provide
coverage over a wide area. Stations un-
able to communicate directly would be
able to use the repeater.

Repeaters are successfully used by
many VHF and UHF commercial
services, as well as by amateurs, to im-
prove coverage and range. They can
provide good quality, noise free com-
munications from many difficult or
otherwise ‘impossible’ locations.

Whether or not UHF CB gets
repeaters remains to be seen as many
questions would need to be resolved on
this score.

Communications Range
| have already said something .about
range but what sort of ranges would one
expect from UHF transceivers? Well,
assuming a transmitter of 10 watts
power output and a.small gain antenna,
mobile to mobile ranges would be
roughly what you get now from the
average 27 MHz AM mobile and whip;
that is, a few kilometres in the city and
suburbs, 10 to 25 km over water and
considerably further when working
from a ‘good’ location. Base station to
mobile range depends on the location
and antenna height at the base station.
UHF offers potentially better ranges in
this situation as an antenna with more
gain than you could get on 27 MHz
could be used to advantage. This would
certainly provide better ranges than on
27 MHz. A range of 40 to 60 km from
an average location might be obtained.
with  few ‘difficult’ areas where
communication is bad or impossible.
Base to base communication range
may be as much as 150 km but 50 to 80
km in and around suburban areas would
be reasonable, although this may be
limited by tall buildings, hills etc. in
certain directions. In flat or undulating
rural areas, distances may be somewhat
better.



AVOIDI

Fig. 1. Connecting a low-pass filter to a cB

transceiver

“TENNESSEE VALLEY INDIANS”
or television interference — TVI for
short — can be a bit of a problem to CB
installations. The fault does not lie
wholly with the transmitter, nor wholly
with the TV receiver.

TV receivers are not really made to
cope with strong RF signals close by,
even if they may be far removed in fre-
quency. In short, the TV tuner can only
take so much, and at some point it will
have ‘had it up to here’ and it over-
loads and passes the strong signal onto
the rest of the TV circuitry. The
resultant interference usually manifests
itself as black lines or streaks that move
about the picture as you talk, or
modulate the transmitter. The sound
system may even be affected, your
transmission ‘breaking through’ and
being heard on the TV set loudspeaker.

This situation usually applies to TV
sets located very close to a CB trans-
ceiver, such as in the same house as a
home or base station.

How do you cure this problem, or
avoid it if possible? Well, there are
several ways. Firstly, mount the CB
antenna as far away as possible from the
TV antenna, and higher than it if you
can. Don’t mount the CB antenna in the
‘line of fire’ of the TV antenna; ie: in
the line between the TV antenna and
the TV station. A ‘high pass filter’ can
be obtained from a TV accessories

[

TRANSCEIVER

NG

lllli

LOW PASS FILTER

to SWR meter or coupler
or direct to antenna

L/

SHORT ‘PATCH’ CABLE

supplier {such as Electrocraft) and fitted
to the antenna terminals of the TV set.
It is also a good idea to have a coax
feedline for the TV as much of the pick-
up comes from ribbon feeder widely
used on TV antenna installations. Be
sure to use ‘baluns’ at either end. The
coax and baluns can be obtained from
many electronics parts suppliers or from
TV accessories suppliers. Connecting in-
structions are supplied by the manu-
facturers.

Ensure that the connections at the
TV antenna are properly made and not
badly corroded. Clean them up if they
are. A properly connected TV antenna
and feeder are a must.

Trapping for TVI
These steps usually make a remarkable
difference to TVI on a TV set located
close to a CB installation. In persistent
cases, a ‘trap’ which prevents 27 MHz
transmissions from reaching the TV
tuner will have to be obtained and fitted
to the antenna terminals of the TV set.
Unfortunately, these are not generally
available at present and it would be
best to call on the assistance of some-
one you know who is technically com-
petent to fit one for you. Fortunately,
these cases are not common.

Well, that largely takes care of the
TV set. Now, what about the CB
installation?

CB transmitters aren’t perfect and
they do produce some output that is
within the frequency range of TV sets
and FM tuners. These ’‘spurious’ out-
puts may only be very weak, but they
are there and neighboring TV and FM
receivers may pick them up. Inter-
ference is the result. It is a fact that it is
impossible to get rid of them altogether
— but you can make them so weak that
they would be unlikely to cause any
troublel

How do you do that? Well, a device
called a ‘low pass filter’ can be obtained
and this allows the 27 MHz signals to
pass to and from your transceiver with-
out affecting them, but it reduces any
spurious outputs above 27 MHz by a
large amount.

Low pass filters range in price from
around $10 to $30. Connect one as
shown in Figure 1. It should be
connected with a short patch cable, the
shorter the better. It does not matter
which of the filter sockets is connected
to the transceiver or the antenna.

A coupler can also assist in reducing
spurious outputs from the transmitter.
If you use a low pass filter, it should be
the closest accessory connected after it.

Ensure that all connectors are
properly attached; any loose or
corroded joints will certainly aggravate
any problems, if not cause TVI.

CB AUSTRALIA, VOL. 1,No..6 — 9
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CONDITIONS GOVERNING THE LICENSING AND OPERATION
OF THE CITIZENS RADIO SERVICE
FORM RB14

1. Introduction

1.1 Licences to operate stations within the Citizens Radio Service may
be obtained from the Postal and Telecommunications Department. The
Citizens Radio Service provides for the operation of a two way radio-
communication system for the passing of messages over short distances.
1.2 Initially, stations may be authorised to operate in either the 27
MHz or UHF band, but transmissions in the 27MHz band will be
required to cease on 30 June 1982. Any licence for 27 MHz equipment
renewed after 1 July 1981 shall expire on 30 June 1982,

1.3 It should be noted that consideration is being given to a proposal
that no new stations will be authorised to operate in the 27 MHz band
after 1 July 1979 unless the equipment proposed is a type approved for
licensing purposes for single sideband, suppressed carrier operation.

2. Stations

2.1 Land mobile station licences will be issued in respect of Citizens

Radio Service stations. These licences will authorise operation primarily

in a mobile or portable capacity within the geographic limits of Austra-

lia. However, stations which are operated from fixed locations are
subject to the following conditions:

(a) stations shall not communicate over distances in excess of
32 kilometres;

(b) all aerials (transmitting and receiving) and structures associated
with the station must comply with one of the following
requirements:

(i) the aerial support structure must not exceed 6 metres
in height above ground level; or

(ii) the aerial and its supporting structure must not exceed
by more than 6 metres the height of any natural or
man-made structure on which it is mounted;

{c) stations shall not cause interference to the reception of sound or

vision broadcasting programmes or to the operation of other radio-

communication stations (see Section 4).

3. Licence applications and fees

3.1 The prescribed licence fee, covering operation of a station for any
part of a year up to a maximum period of one year shall accompany
each application. For operation beyond one year, a licensee must pay
renewal fees prior to the expiry date shown in the original licence to
ensure continuity of the authority to operate the station.

3.2 An application for licences using form RB13 may be forwarded by
mail or personally to the Superintendent, Regulatory and Licensing
Section or lodged personally with a District Radio Inspector in the
State in which the station is to be operated.

3.3 An application from a person under the age of eighteen (18) years
must bear endorsement by the applicant’s parent or guardian indicating
that the parent or guardian will accept responsibility for the operation
of the radio equipment by the person concerned.

3.4 An application seeking licences for a service required by an unin-
corporated association of persons (enterprises not registered under a
Companies Act or not otherwise constituted as a legal entity) must be
made by a nominee of such an association who shall state in the
application that he is so nominated.

3.5 A licence granted to a person or a nominee of an unincorporated
association is subject to a condition that the licence may be revoked in
the event of the association withdrawing its authorisation of that
person to act as its nominee.

4. Principal operating conditions

4.1 Unless otherwise authorised, stations shall be employed only for
the purposes specified in paragraph 1.1 above and apparatus used shall
be fitted for operation only on those frequencies indicated in paragraph
5.3 and which are approved for the frequency range of the apparatus.
4.2 Each licence is issued on a non-interference basis only and a station
causing interference shall cease operation until effective corrective
action has been taken.

4.3 Where the reception of sound or vision broadcasting programmes is
being affected by the operation of a Citizens Radio Service station, the
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licensee shall refrain from further transmissions on each of the frequen-
cies which cause the interference during the operating hours of the
broadcasting or television stations affected.

4.4 Stations must accept interference caused by industrial, scientific or
medical equipment or by authorised radiocommunication services,

5. Technical requirements

5_.1 Equipment to bg licensed for operation in the Citizens Radio Ser-
vice shall eomply with one of the specifications shown hereunder:

Frequency Band Emission Relevant Specification
27 MHz 6A2, 6A3, 3A2H, RB249
3A3A, 3A3J, 3A3H
UHF 16F2, 16F3 RB234A, RB234B or

RB250, RB234
{provided transmitter
output power does not
exceed 5 watts)

5.2 A licensee shall cause the approved equipment to be installed and
maintained to the satisfaction of the Department and shall not alter the
equipment without its prior consent.

5.3 Frequencies available to the Citizens Radio Service, together with
operating powers and emissions are shown in the following table:

27 MHz Channels

Channel No. Frequency Transmitter Output Remarks
Power
1 27.015 MHz 4 watts (Pm)
12 watts (Pep)
2 27.025 MH2z
3 27.035 MHz
4 27.055 MHz
5 27.065 MH2z *Emergency Calling
6 27.085 MHz *Calling
7 27.095 MH2
8 27.105 MHz
9 27.115 MHz
10 27.125 MHz
11 27.135 MHz
12 27.155 MHz
13 27.165 MHz
14 27.175 MH2
15 27.185 MHz
16 27.195 MHz
17 27.205 MHz
18 27.225 MHz
*Suggested channel
usage
UHF Channels i
Channel No. Frequency
1 476425 21 476.925
 ; 476.450 22 476.950
3 476.475 23 476.975
4 476.500 24 477.000
5 476.525 25 477.025
6 476.550 26 477.050
7 476.575 27 477.075
8 476.600 28 477.100
9 476.625 29 477.125
10 476.650 30 477.150
11 476.675 31 477.175
12 476.700 32 477.200
13 476.725 38 477.225
14 476.750 34 477.250
15 476.775 35 477.27%
16 476.800 36 477.300
17 476.825 37 477.325
18 476.850 38 477.350
19 476.875 39 477.375
20 476.900 40 477.400

Transmitter Output Power: 5 watts Pm.

Remarks: Channels 1 to 10 and 36 to 40 may be used without restric-
tion. Channels 11 to 35 will be available to the Citizens Radio Service
at a date to be announced.

54 No allowance will be made for power losses in aerial feeder cables
and coupling devices.

5.5 Except in special circumstances approved by the Department, the
use of parasitic or driven elements to provide aerial gain is not permit-
ted. However, reactive loading of aerials may be employed.

56 No external radio frequency power amplifier shall be used or
attached, by connection, coupling attachment or in any other way at a
Citizens Radio Service Station.



6. General Provisions

6.1 The licensed installation and the ficence documerit must be avail-
able for inspection on demand by an authorised officer.

6.2 The official callsign shall be prominently displayed on the
equipment.

6.3 The official callsign shall be announced by each station at the
commencement and conclusion of each series of transmissions:

e.g. Initiating call — ““Hullo VAA 123 this is VBB 456 . ..
message . . . over’’

Reply — ““This is VAA 123 romeo out’’.

6.4 Adequate precautions must be taken to safeguard the radio equip-
ment agalnst unauthorised use.
6.5 A station must be constructed in such a manner as not to constitute
a danger to the operatot or other persons. Electrical wiring associated
with the station must comply with the safety standards required by the
relevent Electrical Supply Authority.
6.6 In cases of emergency, the licensee of an authorised station and
persons employed by him shall, so far as possible, receive from other
stations all requests for assistance and all signals of distress and shall
answer those requests and signals and transmit them with the least
possible delay to the proper authorities by means of the authorised
station or by any other means in the power of the licensee.
6.7 The Department may, during the currency of the licence, vary all,
or any of the conditions upon which the licence was granted. The
licensee shall, at his own expense, give effect to such variations.
6.8 A person shall not transmit or make a signal containing profane or
obscene words or language, or transmit improperly the callsign of
another station or any signals not necessary for the conduct of tests or
traffic.
6.9 Aerial structures must comply with town-planning legislation, local
building regulations and the requirements of the Department of Trans-
port. The licensee is responsible for ensuring that all relevant statutory
rules relating to aerial structures are strictly observed. Failure to comply
with these requirements may invite prosecution as well as demands for
immediate removal of the offending structure.
6.10 A prospective licensee should also ascertain from the local
Municipal or Shire Council whether establishment or operation of the
station would violate town-planning regulations.
6.11 The grant of a licence shall not relieve the licensee of responsibility
for any infringement by the licensee of any patent for an invention, any
breach of copyright, or any breach of any law, arising out of the exer-
cise of the licence.
6.12 Neither the Australian Government nor the Minister shall be liable
or responsible for any such infringement or breach committed by a
licensee or his agent.
6.13 Licences may be revoked or suspended by notice in writing for a
period as is specified in the notice on the ground that:
{a) the licensee has failed to comply with any provision of the

Wireless Telegraphy Act or of the Regulations made under

that Act or with any condition of the licence; or
{b) the revocation or suspension is considered to be advisable

in the public interest.
6.14 The licensee shall not be eligible for any compensation or consid-
eration in the event that a licence is revoked or suspended for any
reason.
6.15 A holder of a licence shall, within two weeks after a change in his
address, notify in writing the Superintendent, Regulatory and Licensing,
Postal and Telecommunications Department, in the State in which he
resided before the change, of his new address, and the address so notified
shall then be deemed to be the address specified in the licence.
6.16 A licensee who disposes of his station to another person must
notify in writing the Superintendent, Regulatory and Licensing or a
District Radio Inspector of the name and address of such person.
6.17 Every licence shall be subject to the provisions of any regulations
made from time to time under the Wireless Telegraphy Act so far as
they are applicable to the licence, and those provisions shall be deemed
to be incorporated in the licence.

7. Transitional technical requirements

7.1 As from 1 July 1977 the Department will license typical US Citizen
Band type equipment for operation only on the frequencies listed in the
Section 5.3 provided:

(i) the channel capacity does not exceed 23 channels; and

{ii) transmitter output power does not exceed 4 watts (Pm)

or 12 watts (Pp).

7.2 As from 1 September 1977 no equipment shall be licensed unless it
meets the technical standards applying to Class D equipment set out in
paragraph 95 of the Rules and-Regulations published by the US Federal
Communications Commission in April 1976. Operation of this equip-
ment shall be restricted to the frequencies listed in Section 5.3.
7.3 As from 1 January 1978 all new or replacement 27 MHz equipment
must comply with technical performance specification RB249.
7.4 AW UHF equipment must comply with specification RB234 {pro-
viged output power does not exceed 5 watts), RB234A, RB234B or
RB250.

ADDRESSES AND TELEPHONE NUMBERS
Postal and Telecommunications Department
Radio Frequency Management Division
Assistant Secretary’, 562 Bourke Street, Melbourne, 3000. (Postal:

G.P.0O. Box 5412cc, Melbourne, 3000)
Telephone: 03 602 0151)

REGULATORY AND LICENSING SECTION

NEW SOUTH WALES

Superintendent, 23 Berry Street, North Sydney, 2060. (Postal: P.O.
Box 970, North Sydney 2060) (Teleohone: 02 929 8588).

District Radio Inspector, 741 Hunter Street, Newcastle West 2302.
(Postal: P.O. Box 2189, Dangar, 2309) (Telephone: 049 69 1400)
District Radio Inspector, 28 Bridge Street, Tamworth, 2340. (Postal:
P.O. Box W75, West Tamworth, 2340) (Telephone: 067 65 7969)

District Radio Inspector, 8 Station Place, Wagga Wagga, 2850.
(Postal: P.O. Box 266, South Wagga Wagga, 2650) (Telephone: 069
21 18565)

District Radio Inspector, Australian Government Offices, Moles-
worth Street, Lismore, 2480 (Telephone: 066 21 1233)

District Radio Inspector, Australian Government Offices, 86-88
Market Street, Wollongong, 2600 {Postal: P.O. Box 1766, Wollon-
gong) (Telephone: 042 28 9611)

VICTORIA

Superintendent, 337A Lennox Street, Richmond, 3121 (Postal:
P.O. Box 2208, Richmond South, 3121) (Telephone: 03 42 3721}

District Radio Inspector, 118 Armstrong Street, South Ballarat,
3350 (Telephone: 053 31 4045)

District Radio Inspector, 78 Arundel Street, Benalla, 3672
(Telephone: 057 62 3031)

District Radio Inspector, Cnr. Forest & McKenzie Streets, Bendigo,
3550 (Postal: P.O. Box 468, Bendigo, 3550} (Telephone: 054 43
1110)

District Radio Inspector, Australian Government Centre, 79-81

Raymaond Street, Sale, 3850 (Telephone: 051 44 3511).
QUEENSLAND

Superintendent, Cnr. Brunswick & Amelia Streets, Fortitude Valley,

4006 (Postal: P.O. Box 555, Broadway, 4000) (Telephone: 07 52

8822).

District Radio Inspector, Post Office, Bourbong Street, Bundaberg,

4670 (Postal: P.O. Box 862, Bundaberg, 4670) (Telephone: 071 72

2135)

District Radio Inspector, State Government Insurance Office, Cnr.

Shields Street & The Esplanade, Cairns, 4870. (Postal: P.O. Box

1225, Cairns, 4870)

District Radio Inspector, Airport, Mackay, 4740 (Postal: P.O. Box

337, Mackay, 4740) (Telephone: 079 51 1828)

District Radio Inspector, Room 1, 38 Marion Street, Mt. Isa, 4825

(Postal: P.O. Box 2329, Mt. Isa, 4825) (Telephone: 077 43 6672)

District Radio Inspector, 6 East Street, Rockhampton, 4700 (Postal:

P.O. Box 1401, Rockhampton, 4700) (Telephone: 079 27 6922)

District Radio Inspector, 42-50 Sturt Street, Townsville, 4810.

(Postal: P.O. Box 522, Townsville, 4810) (Telephone: 077 71 5685)

SOUTH AUSTRALIA

Superintendent, QBE Building, 108-1 16 King William Street,
Adelaide, 5000 (Postal: G.P.O. Box 2248, Adelaide, 5001) (Tele-
phone: 08 212 2153)
District Radio Inspector, 40 James Street, Mount Gambier, 5290
(Post?lz P.O. Box 1545, Mount Gambier, 5290) (Telephone: 087 25
6170
District Radio Inspector, Custom's House, Horwood Street,
5600 (Postal: P.O. Box 575, Whyalla, 5600) (Telephone: 086 45
5999)

WESTERN AUSTRALIA
Superintendent, Cable House, 1st Floor, CAGA Centre, 256 Adelaide
Terrace, Perth, 600Q (Postal: P.O. Box 6189, Perth, Hay Street East,
6000) (Telephone: 092 25 5877)

TASMANIA

Superintendent, Knopwood House, 38 Montpelier Retreat, Battery
Point, 7000 (Postal: P.O. Box 63, Sandy Bay, 7005) (Telephone:
002 20 4777)
AUSTRALIAN CAPITAL TERRITORY
District Radio Inspector, 7 Sargood Street,,O’Connor, 2601 (Postal:
P.O. Box 40, O’Connor, 2601} (Telephone: 062 47 0677)
NORTHERN TERRITORY

District Radio Inspector, CML Building, 61 Smith Street, Darwin,
5722)(Posta|: P.0O. Box 2540, Darwin, 5794) (Telephone: 089 81
55
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PHILIPS
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. Aerosol
Penetrating

Services
Fl uid: Loosens rust
locked screws on hinges,
lawnmowers, bicycles etc.

Philips now have a
Anti Corona Spray:

comprehensive range of

Aerosols Services for
maintenance, repair and

Instant protection in high voltage

equipment. Repels moistureand forms

high insulation resistance.

. . protection.
Zero Freeze: Locates faulty

electrical connections and intermittent faults

quickly.

Contact Cleaner Lubricant:

Cleans, silences and lubricates switches, controls

etc. Stops and prevents chemical corrosion.

Protective Coating:

Protects and prevents corrosion by .
moisture, acid or salts.
DomeStIc . . .
Applications:
You can impress your
customers even more by
offering them Instant
Polish, Instant Cleaner,
Anti Static and
protective coating
for their own use. The Philips Aerosol Service
range is now available from
yaur local electronic supplier
or Philips Service.
Philips Service: @ Sydney Phone: 730231
@ Newcastle Phone: 611631 @ Canberra
Phone: 950321 ® Melbourne Phone: 6992711
@ Hobart Phone: 280121 @ Brisbane
Phone: 2215422 @ Townsville Phone: 797422
©® Adelaide Phone: 2232999 @ Perth Phone: 215131

PHILIPS S




HUGE SCOOP P

AUSTRALIA’S MOST POPULAR
HAND HELD TRANSCEIVER!!
A MUST FOR THE BEGINNER CB’er:

‘@J
1:

WE

URGHASE

» SANYO
B TRANSCEIVER

HAVE SOLD OVER 1,000

Q)

C

OF THESE EXCELLENT UNITS

Separate /
Speaker o

f]

EXTERNAL
MIC. JACK

EXTERNAL
SPEAKER JACK

EXTERNAL

STILL ONLY

58950

See P&T for license requirements

WHITE KNIGHT
27 MHz ANTENNA

BATTERY
STRENGTH
METER

5 WATT
MA XIMUM

LEGAL

VOLUME CONTROL

sa
POWER c(’;l[:][{'
Separate
Mic. 6 CHAN
with 27.8

Frequency

AUTOMATIC NOISE LIMITER

BATTERY

%= EXTERNAL POWER JACK

BUY BY MAIL

JUST SEND IN $1.00 EXTRATO COVER
PACKING AND WE WILL FORWARD YOUR
GOODS BY COMET ROAD EXPRESS. YOU
PAY THE FREIGHT WHEN YOU RECEIVE
THE GOODS.

CHANNEL SELECTOR

EARPHONE JACK

EXTERNAL
ANTENNA JACK

ON/OFF

UELCH AND
LIC ADDRESS
ROL

NELS — One fitted
8 MHz Emergency

¥ Full 1/4 Wavelength
% Coax & PL-259 Plug Supplied
has proven to be one of the most
today. Makes excellent external
RECHARGABLE NICAD BATTERIES
Save money with these long lasting
SANYO T0395 BATTERY CHARGER
Cat. M-9552 .. .. ..
We have an excellent range of 27MHz crystals.

¥* Weather Protected
¥ Strong and Flexible
¥ Easy to Mount
The White Knight helical antenna
popular 27MHz antennas in use $
“stick” for the Sanyo Hand Held.
Cat. D-4076 .. .. .. .. ONLY
Don’t keep buying ordinary pencells | $
rechargable nicads. 12 fits Sanyo H.H. ‘8
Cat. S-3300 .. $1.75ea. Save 12 for
Specially made to charge the nicad
batteries in the Sanyo unit at left. ﬁlzso
..only $12.50
EXTRA CRYSTALS &750
27.240 Cat.D-6024 | Ch5 Cat.D-6001 |Ch 12 Cat.D-6010
27.880 Cat.D-6088 | Ch 6 Cat.D-6002 |Ch 14 Cat.D-6012

e R OO

27.890 Cat.D-6089 | Ch 7 Cat.D-6003 [Ch 16 Cat.D-6015
27.900 Cat.D-6090 | Ch 9 Cat.D-6006 |Ch 19 Cat.D-6018
27.910 Cat.D-6091 | Ch 11 Cat.D-6008

All only $7.50 pair. Channels 9 & 11 only $6.50 pair.

CHARGE SOCKET

VISIT YOUR NEAREST DEALER

DICK SMITH DEALERS
Perth 28 1599; Elizabeth Sth 255 2249; Pt Adelawde 43 931; Salisbury Nth 258 1267;

Geelong 94 408; Bendigo 43 1977; Hobart 34 8232; Devonport 24 4276; Wiven Hoe
31 2560; Fyshwick 80 4307; Armidale 72 1895; Orange 62 6491; Tamworth 66 1363;
Newcastle 69 1222; Goulburn 21 5440:; Griffith 62 1677; Maryborough 21 4559;
Alice Springs 52 1713; Stuart Park 81 6751

DICK SMITH MIDLAND DEALERS
Nowra 23 628; Bathhurst 31 1200; Wyong 52 1702: Nelsons Bay 82 1274; Lavington
21 6058; Lithgow 31 3882; Dubbo 82 2377, Balhna 86 2669; Orange 62 6985,

DICK SMITH ELECTRONICS GROUP

HEAD OFFICE: Ph 439 5311. Telex AA20036

Cable ‘Diksmit’ Sydney.

MAIL ORDERS: P.O. Box 747 Crows Nest. NSW
2065.

NSW BRANCHES: Gore Hill — 162 Pacific Hwy,

Ph 439 5311. Sydney — 125 York St, 29 1126.

Bankstown — 361 Hume Hwy. 709 6600.

INTERSTATE BRANCHES:

QLD — 166 Logan Rd, Buranda Ph. 391 6233

VIC — 656 Bridge Rd, Richmond Ph. 42 1614

BSE3ET77

Laurieton 59 9044; Keiraville 29 5876, Milparinka 4; Gunnedah 42 0222; Gostord
24 4644; Glen Innes 1219; Georgetown 67 1472; Grenfell 43 1733; Cootamundra
42 1682; Mullumbimby; Bega 21 959; Gunnedah 43 7205; Rylstone 150; Leeton

53 2081; West Wyalong 721 2424; Nambucca Heads 68 6425; Walgett 243; Bourke
72 2129; Wagga 21 2125; Taree 52 1488, Junee 388; Maclean; Tweed Heads 36 4649
Bateman's Bay 72 4555; Wollongong 29 22543; Forbes 52 2300, Wellington 1002;
Dubbo 82 3793; Bunbury 21 2777; Port Headland 73 2504; South Fremantle

35 5875:; Claremont £6 2433; Geraldtor, 21 1194; Waroona 33 1595; Wickham

87 1089; Carnarvon 41 1362; Yorketown 29; Renmark 86 6682; Pt lincoln 82 1981;
Peterborough 307; Horsham 82 3724: Morwell 34 3626; Mildura 23 2438;Ferny
Creek 755 1091; Sale 44 2677; Billabong 24 5814; Portland 23:2774; Nth

Geelong 78 9660; Shepparton 21 9006; Avoca 84 2166; Triabunna 57 3135;
Launceston 31 5688; Bundaberg 72 4263; Cairns 54 1035; Dalby 62 2389; Palim
Beach 34 1248; Margate 84 2341: Myles 118; Mackay 51 1211; Victoria Point

207 7308; Townsville 79 8844; Gympie 82 1327; Cains 55 4325,




Lafayette))

27 MHz
fwo-wa

u:.n.ux:}_h

) 4

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 wuse ‘in industry, farm,
sports and marine applications,

3]

Al units Telecom 2
Type Approved {kicence
Required)

Lafayette are 2-way -
specialists. Full range 27MHz
crystals, antennas, auxiliary
equipment available!

Qealer enquiries invited

Lafayette))

the Communicators
LAFAYETTE ELECTRONICS
Div. of Electron Tube Distributors P/
94 ST. KILDA RD., ST. KILDA
Victoria 3182 Tel. 94 6036
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We Hand The Mic To Our Readers. ..

WHAT WILL HAPPEN TO
27MHZ ?

THE EXISTING 27MHz band is to be
used for the licensed CB service until
1982 only, when CB will all be moved
to UHF. The Government has not said,
to date, whether amateurs will retain
use of their 11m allocation and share
it with the CB service for the next five
years or whether they will lose the use
of it unti! 1982 and be able to return
to it after that (subject to what happens
in WARC at Geneva in 1979), or
whether they will lose it altogether.
We might know on July 1st, or it miay
remain somewhat of a quandary.

Not one to leave things to chance,
or the machinations of the bureaucrats,
Sam Voron of the Citizens Amateur
Radio Movement, has rustled up a
submission on the subject of what
happens to 27MHz over the next five
years and thereafter.

Taking precedent from what has
happened over the last six months or
so since CB really hit the headlines,
Sam suggests that both amateurs and
CBers could benefit from sharing
27MHz until 1982, |t appears that a
number of CBers realise that their
interests™ actually lie more in the dir-
ection of amateur radio, till others
see advantages available to them in
amateur radio that CB does not offer
while some amateurs see CB as a poten-
tial recruiting ground for ‘fresh blood’.
Sam also points out that amateurs could
offer practical, technical assistance to
CBers in many areas. These sort of
interactions  between CBers and
amateurs already exist and have been
going on for some time as many
amateurs realised the legitimacy (or
perhaps the inevitability ?) of the CBers
claims to spectrum space.

Now read the submission reproduced
here and see what you think, even if
you can‘t stand ham radio. This is a
copy of a letter sent to the Minister
for Post and Telecommunications,
Mr. Robinson, by Sam Voron on behalf
of the Citizens Amateur . Radio
Movement:

Sir,
Together with several active amateurs who

operate daily on the 11 metre band, | have
been providing an 11 metre novice course on

the air to assist CB operators in preparing
for the may novice examinations, For 2
months prior to the novice exam a 2 hour
session was conducted each Saturday from
8 to 10 p.m. on 27.135MHz (Channel 18)
using AM. The session was entitied “The
11 metre novice course on the air” — "for
participating network stations” (the latter
announcement overcame the pestriction on
general broadcasting). During these sessions
alternating 10 minute segments covered
novice theory questions, answers and dis-
cussions, morse code practice at 5 words per
minute and regulations questions, answers
and discussions with regular announcements
that *“the handbook for operators of radio
stations in the amateur service was avail-
able from the radio branch for 30 cents”. In
addition, a daily half hour morse code
practice session was conducted on
27.135MHz from 8 to 8.30 p.m. with regular
AM announcements directed to a specific
station again to overcome the general broad-
cast restriction. This, together with the two
Sunday W.I.A. Broadcasts at 11 a.m. and
7.30 p.m. and the daily operation by
amateurs using AM on 27.125MHz (channel
14), has resulted in a special relationship and
understanding which has evolved on the
27MHz band where once conflict between
legal and illegal operators had existed,

This involvement by amateurs on the
27MHz band has been carried out in the
framework of “We can't legally talk to all
those people on 27MHz although we recog-
nise our Interest and enthusiasm in the same
hobby so let's provide information about
amateur radio together with a complete
on-air course for tha novice licence all within
the legal framework."”

The effect of this direct involvement
between amateur and CB radio operators
in Sydney both on air and at the club level
has been that Sydney has had the biggest
number of applications for the novice.examin-
ation compared to any other part of Australia
where little such direct activities have been
occurring. Amateur radio regulations booklets
have been sold out for some time. Talking
with CBers off the air as well as listening on
the air, it was clear that even though legaliza-
tion was the excitement of the day, it had not
displaced the interest among CBers in obtain-
ing their novice licences. For others, CB Is
virtually seen as a 4th class of amateur
licence, and with amateur encouragement and
assistance, it will be these CBers from which
the bulk of most of our future amateurs will
be found in Australia just as is the case at
present in the United States.

| believe that amateur radio operators
can help solve some of the major problems
CB faces: —

(1)  CROWDING

The large numbers of new operators who will
shortly come on to the 27MHz band, will
mean that the method of handling on-air
difficulties caused by crowding will become



the norm which the new-comer will adopt.
Operating procedures used to handle the
crowding effect can either contribute to an
atmospheie of tolerance, adequate coping
strategies and understanding of the various
interfering situations that crowding gives
rise to or to attitudes of intolerance, abuse,
tack of consideration and lack of understand-
ing of the situational factors and the effect
of one’s actions on others. Newcomers will be
no better than those already on the air from
whom they will learn the standards of on-air
operation which will need to be modified for
a whole range of different on-air situations
apart from just crowding. For example,
when someone transmits on top of another
station unintentionally, one can either say
“Sorry this frequency is in use’” or a less
friendly atmosphere can be created by “"Get
off this frequency’’. The creation of this
type of friendly or unfriendly atmosphere
will have a big effect on the newcomer in
particular, as well as on the manner in which
on-air activities are conducted generally.
These examples have already been developed
by amateurs who by experiencing the chang-
ing conditions on 27MHz have modified their
operating practices to cope with the situation
by making for a more pleasant atmosphere on
a crowded band.

Amateur radio operators whose hobby is
communications in a diverse range of com-
munications conditions can make an
important contribution in helping to make
the UHF CB aliocation and the 27MHz tran-
sitional CB allocatlon a success by assisting
both present day CBers and the future
Australian community, who will be looking
for guidance on the air in large numbers once
legalization is introduced.

(2) THE 27MHz TRANSITION
TO UHF BY 1982

Amateur participation can assist in a success-
ful transition by 1982 by assisting those who
have developed an interest in the hobby of
radio communications to obtain their novice
amateur radio licence and so continue to
operate on 27MHz after 1982 as novice
amateurs, or it may become possible to
introduce a new class of amateur licence
before this date, which could reflect changes
to the international amateur service regula-
tions at the |.T.U. World Conference in 1979
as well as the feelings of the W.lLA,, CB
hobbyist and the aims of the transitional
requirements for orderly use of the 27MHz
band.

(3) CBON UHF

Before and after the transitional period, CcB
on UHF will face developing challenges and
increasing numbers. Once again amateur in-
volvement can play an important on-air
role in helping to make CB radio in Australia
a success by offering the citizen technical and
practical assistance on the air as well as setting
an example of good operating practices.
Amateurs can additionally assist those CBers
who develop an interest and enthusiasm in
the hobby to gain the knowledge needed to
obtain an amateur licence which permits
hobby radio communications with people
all over the world with the use of linear
amplifiers, beam antennas and so on.

(4) CB AS DEFINED BY
“A short range personal two-way
communications system’’—its effect
on the amateur radio service as a
hobby recreational activity.

CB on UHF or on 27MHz will, just as it has
in the United States, develop within the

citizen an interest and enthusiasm in the
hobby of radio communications which can
become the motivation t6 obtain the pre-
sent novice or future communicator amateur
licence. Both amateur and CB hobbyists can
organise on-air activities to assist CBers to
gain the knowledge needed to obtain the
novice amateur radio hobby licence which
will assist the operating his or her equipment
both as a CBer and future novice amateur.

CONCLUSION AND
RECOMMENDATION

Considering the transitional nature of the
27MHz allocation to the CB Service, and that
amateurs have been sharing the 27MHz band
with large numbers of CB operators up to
date, and also the need to maximize a success-
ful transition by 1982 and at the same time
cater for those who wish to remain on 27MHz
because of a hobby communications interest,
and that for many amateurs, especially novice
licencees the only equipment they possess
only covers the 27MHz band, and that any.
additional 10 metre allocation would only
be of value to those who couid purchase the
expensive multiband transceivers which are
the only items currently covering the 10
metre allocation, and that many novices do
not have the knowledge to modify existing
11 metre transceivers using sophisticated
frequency generating techniques, | feel that it
is important that Amateurs be allowed
continued use of the 27MHz band and that
recognising all these considerations, inter-
communications between amateur and citizen
stations be permitted and encouraged to the
benefit of both services and towards
promoting a successful transition.

HISTORICAL SUMMARY

1f the amateur movement is not encouraged
to participate in the developing situation, as
was the case in the United States, then |
feel that like the United States, it will be
many years before the amateur radio
movement recognises Its self-imposed isola-
tion and undertakes active involvement and
co-operation with the CB Service. It has taken
the amateur service in the United States some
15 years to come to terms with CB radio.
Little amateur contact with the CB
movement in America meant CBers knew
little about amateur radio and thus had little
chance of developing an interest in something
they knew little about. It Is only recently
that the A.R.R.L. as the representative of
amateurs in the United States has recognised
that present and future amateurs will come
and are coming from the CB ranks. A situa-
tion of cooperation and active interaction
between CBers and amateurs is under way
in the United States with 68,000 people
{mainly CBers) involved in A.R.R.L. organ-
ised novice training courses being conducted
this year across the United States.

In Australia, we have the benefit of past
experience and we have the opportunity to
by-pass 15 years of fear and isolation which
the American amateur service had to pass
through under similar conditions which we
face here today.

| feel confident that amateur, cltizen and
government consideration of this issue can
be of benefit to both the amateur and citizen
radio services.

In this same spirit of confidence, | am
forwarding copies of this letter to both
amateur and citizen groups.

Yours Sincerely,
Sam Voron, VK2BVS,

for the Citizens Amateur Radio
Movement.

(C.B. RADIO |

ALL THE BIG NAME RIGS
AT THE RIGHT PRICES

XTAL XCB-12

$139.50.

23 CHANNEL MOBILE WITH
2 CHANNEL SCANNER

Sensitivity: Less than 0.5uV for 10dB
(S+N), Selectivity: 6dB at SkHz, 60dB
at kHz, 60dB at 40kHz, équolch
Sensitivity: Threshotd less than 0.5uV

Tight 500uVv 1mA, Signai to Noise Ratlo:
35dB8 min. Audlo Output: More than
3W/10% distortion.

Other 23 Channel 5 Watt Units
Available A.M.

@ "Pace’” CB143 23 Channel Mini Rig. P.A.
Scuelchxo.is o 'Shigma” SR76 23 Channel
AM_PA/ANL Meter. Squelch $79.95 @ “TASC” AM
23 Channel ANL S/G Meter. CB/PA. $109.00
o "Asahi” AS500 Delta-Tune AM/ANUPA. Meter..
otc. $89.00 @ “Beta’ 2000. As above. Features 23
Channel. Mobile $95.00 e Cougar 238 Top
Quality AM version of Panther SSB. $159.00

This month’s special “XTAL" $79
23-CHANNEL MOBILE

CITIZENS BAND
TRANSCEIVER

MODEL

xXcB-7

@ "XTAL"* XSSB10. 12W P.E.P. Ciarifier Con-
irol, etc. $239.50 ® Gemtronics 2325 AM/SSB
12W P.E.P. $210 @ 12 voit reguiated power
supply for above units $39.50

SCOOP PURCHASE!

ROYCE ELECTRONICS AM/FM/CB
Car Radio Combination Unit. Gyro
Lock CHannel AM, Mobil’ C.B. Trans-
celver with AM/FM Multiplex Radlo

Combined In One in Dash Unit
$179.00.
HAND HELD
UNITS

o “Contact” CT10 2 Channel 1
Watt with Call System. Metal
Case $44.95 each.
© "Sideband” NC310 1 watt 3 Channel. Ext.
Power. Antenna Connections. $44.95 each.
e "Sanyo” TA395 5 Watt. Mand Held Separate
Speaker & Mike. $79.50 each. o 12 VoltAmp
Regulated P/Supply for above units. $18.50

MOBILE ANTENNAS

o Gutter Mount Aerial Centre loaded $22.00
o Boot Trunk Mount, Base Loaded 12’ Coax &
PL259 $20 e 5' Helical Fibreglass with Base, etc.

25

LARGEST RANGE OF CB ACCESSORIES IN
MELBOURNE SEND S.A.E. FOR DETAILS.
POST PACK ON ALL CB UNITS $2.00 PER
UNIT ANYWHERE IN AUSTRALIA

BAY CitY
ELECTRONICS Hd.

Shop 11, Station St., Frankston 3199
Vic.
\_ Phone 783-9212 )
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STOP PRESS:
NEW BENGAL SSB FROM STRATO
THE ULTIMATE BASE STATION ..55amws,,

Also available soon
new SSB gear for mobile
and base operation.

FANON GLADIATOR
FANON CENTURION

; IF IT’'S TOP QUALITY STRATO WILL
W SUPPLY IT WITH AFTER SALES SER-

SPECIFICATIONS

12 volt/240 volt opera-
tion; up-front speaker;
RF/MIC gain; 5-way
meter; inbuilt TV trap;
adjacent channel re-
jection — 50 dB. -

VICE AND TOP-LINE ACCESSORIES.

s— STRATO COMMUNICATIONS Pty. Ltd.

MAIN OFFICE & SHOWROOM
25 WENTWORTH STREET, PARRAMATTA. 2150
PHONE: 635-3370, 635-9856, 635-5569
TELEX: 24573.
Thursday night & Saturday morning trading. Shop Ph. 635-3370

PRESKSENT

The top-of-the-lineline.

For the best in CB performance, there’s
single sideband. And for the best in mobile
single sideband, there’s Grant. It has
unsurpassed sensitivity and selectivity, and
has a powerful 12 watt PEP transmitter.
Features include a variable mike gain
control, a true RF noise blanker with manual
override, a huge S/RF meter, and an
easy-to-read and use upper and lower
sideband selector/indicator,

AM/SSB Mobile “NOW AVAILABLE”

ALSO AVAILABLE: Cobra, Super Panther, Johnson A.M./S.S.B. Transceivers. J. D.
Accessories, Cal Commaccessories, Royce SWR/Power Meters,
Leson TW232 Comp/Amp Base Mics, Leson Hand Map Mics,
Statronics CB Power Supplies, Helical Antennas, Bases, Leads,
etc., RG58 C/U and RG8/U Cable, PL259 Plugs & Reducers.

FOR ALL YOUR REQUIREMENTS INCLUDING REPAIRS AND SERVICE
— SEE THE SPECIALISTS!

S.M. CB RADIO AND ACCESSORIES,

SHOP 11, GALLERY LEVEL, DEE WHY SQUARE, 26-28 OAKS AVE., DEE WHY. 2099. TELEPHONE: 98 6100

16 — CB AUSTRALIA, VOL. 1, No. 6



CITIZEN BAND APPLICATION FORM ‘T
b4
1. NAME OF APPLICANT o OFFICE USE ONLY
| i e ‘ ¥/}
L G AUSTEALIA g CALL SIGN
2. ADDRESS 3. TELEPHONE
e — e e I e .. ) y i o,
Street and number Business: | \
Suburb or town Private: |
| _ Postcode: 1 o %
4. RADIO EQUIPMENT TO BE EMPLOYED 5. NUMBER OF
STATIONS FOR WHICH
(a) Name of manufacturer (b) Type and serial Nofls) el LICENCES ARE
| | | REQUESTED [ P —J

{ certify that | have read the licensing brochure RB14 and that any station(s) licensed in my name will be operated in
accordance with the conditions outlined and in conformity with any subsequent additional conditions or amendments as may
be introduced from time to time. = -

Enclosed please find { / as appropriate) | .....................................

Signature ot Applicant/Nominee

Cash Cheque Money Order -~ —— / -
[ i L ) for |$ l r Date J

| SE—— —

POSTAL AND TELECOMMUNICATION DEPARTMENT CITIZEN RADIO SERVICE LICENCE APPLICATION RB13

{June 1977)4‘#

DECLARATION BY PARENT OR GUARDIAN
(1f applicant is under 18 years of age.)

accepi responsibility for the operation

= o O —

byl o of the radio equipment referred to in this

application in accordance with the conditions of the |i9ence.

| | ] t ke |

............................................

RELATIONSHIP TO APPLICANT SIGNED
——
‘ T A
Date |

Declaration when Licenses are required by an Unincorporated Association of Persons:

I T >

| hereby declare that | have been nominated by L

to obtain the licence(s) herein applied for on behalf of that association.
E B S

SIGNATURE OF NOMINEE

!/
L Date n

NOTE- This application is to be completed clearly and forwarded to the Superintendent, Regulatory and Licensing, in the State or
Territory in which the station will be operated.

CB AUSTRALIA, VOL. 1 No. 6—17



OFFICE & FACTORY

~ 1
7o S 1o
PTY. UMITED 17 Sioane St.,
HiMOBILE DNE =555
N.SW. Australa
N T

JEOMMUNICATIONS SYSTEMS Phone: (02) 5164500

MOBILE ONE

27 MHZ DXHELICAL
BASIC HISTORY OF THE “HELICAL ANTENNA"

Over 6 years ago MOBILE ONE made the
first “DX-HELICAL" for 11 Metre Band,
today many thousands of people

in all states of Australia are using Ausr_n?xuzm ;lé\\l(l_)l\iVSAT\;f\ArlELSABLE IN
this revolutionary antenna to assist MADE
their everyday communications. _
MANUFACTURED IN AUSTRALIA FOR AUSTRALIA * BUY THE ORIGINAL, NOT A COPY
LEADERS IN C.B.
MAXIMUM CB security plus AM/FM Model 1-408 -

Stereo entertalnment Royce Mode!
1-614 in-dash CB transceiver also has
AM/FM stereo radio. So, you get sec-
urity from theft, emergency protection,

For the man who demands the
ultimate! Professional model. 6
channels. Dual power — 2 ors
watts. Lightweight. 3-way meter

and entertainment — all on a set that monitors battery level
measures only 7"W x 6'"H and installs output and inlc’:yorr?ineg' SZV;::
in the dash. stiongth. Tel i

TCL Approved — 12 Months Guaran- +9ngth. Telescopic antenna.
tee $179

Royce 1-614 $179

KRACO e

AM/SSB 23
Mobile base base Channel
station AM/ssb

23-channel $269
$329

ALL UNITS GUARANTEED FOR 12 MONTHS

Mall Orders to: WIDMAN ELECTRO

16 Young Street, PARRAMATTA 2150.
Phone Sydney 633-1815 — 31-1988 — 357-2218

CB AUSTRALIA, VOL. 1, No. 6 — 18



XENON

WORLD IMPORTS

wowt aeets  BOX 33 Warradale S.A. 5046. (08) 296-1033

SPECIAL
RELEASE

We have obtained an additional sup-
ply of as-new black and white video
recorders. We have fitted new glass
ferrite heads and they will sell at the
old price of $275 (plus freight).

Hurry - orders taken now

TV GAME SPECIAL

Australian-type chip AY38500
only $14.00 plus $1.00 postage
200 only

CB A NDREWS CB

c OMMUNlCATIONS
S YSTEMS
23 Channel AM 23 Channel SSB/AM
Fairmate AC500 Panther

Raider by Claricon Gemtronics 2325

XTAL XCB-7 Johnson Viking 352D
Shigma Tram XLS

Seiki Tram Diamond 60
Commander PR-76 SE-501

Pace Hy-Gain Hy-Range 674B

Also 1W walkie-talkies Mobile One
Helicals, JD accessories, coax, plugs,
gutter grip antennas and more

LINEAR AMPLIFIERS NOW AVAILABLE!

13/17 CARLTON STREET
KENSINGTON, 2033. SYDNEY
MAIL ORDERS WELCOME.
For the best prices phone 662.4714
CB — Amateur — Marine

MAIL ORDER DEPARTMENT Guarantees discretion to all customers. Cash receipts
avallable on request. Prompt despatch as always.

Purchass from:

Lou's T.V., Mt. Lawiey W.A.
Coastwide Sound Service, Burnie Tas.
Cheshers Ltd., Port Lincoln S.A.

Dick Smith, Mitcham S.A.
€arnsmiths, City. S.A.

MAIL DRDER DIRECT.

DISTRIBUTORS WANTED IN VICTORIA, NEW SOUTH WALES AND QUEENSLAND.

AGENTS WANTED IN ALL STATES.

23 CHANNEL ‘Mecoa’

Well known MECOA. Price includes antenna. Model BCB6.

$95

23 CHANNEL AM/SSB

XTAL’ brand. Model SSB 10. All the features. Price includes antenna. $2 1 2

23 CHANNEL ‘ROYCFE’
23 channels CB, plus AM/FM/MPX. Set only $150, antenna $12 extra. $1 50
Note speakers not included.

OTHER C.B. ITEMS

“"THE BEST BOOK ON C.B.", covers the lot, 192 pages. $6.25, plus $2 post and pack.
Power supplies 240W to 13.8V, while they last $37.95. Antenna, base loaded mobile,
boot or roof top mount $12. Gutter clip, cantre loaded $12. Stereo lock mounts $5.
Note — All the above sets wlll be sent to your nearest rail station.

FOUR WHEEL DRIVES

304 Middleborough Road,
Blackburn South, Vic. 3130. Phone 89-0509
G.S.

CB AUSTRALIA, VOL. 1No.6 — 19
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FCC TYPE ACCEPTED. FCC DATA 242--0352D

JOHNSON CcB
Viking 352D Digitally synthesized

Highly functional professional design,improved SSB performance

The Viking 352D isa 23-channel AM/SSB mobile 2-way CBradio with automatic
circuitry and individual professional controls to givetheuserastraight-forward
approach to high level sideband performance. For ease of operation, Johnson
provides precise individual controls for RF gain, fine tuning, volume and
squelch. Channel selector is fully rotatable and has an illuminated indicator.
Aseparate control with colour-keyed lightsindicates AM, USBor LSB operating
mode at all times. A noise blanker to slice out ignition noise is activated by a
simple two-position switch. Another switch is provided for the built-in public
address function. Inside the Viking 352D crystal latticefiltering rejects adjacent
channel signals and a fully automatic noise limiter assures clean, clear
reception. The voice-tailored audio system drops off signals above and below
voice frequencies for additional clarity. Viking 352D also features Johnson's
electronic speech compression and full allowable power for strong, crisp
transmissions. The unitis assembledin Japan accordingto Johnson's exacting
engineering and quality control standards. Viking 352D can be installed in
positive or negative ground vehicles or with an AC power supply it becomes an
attractive SSB base station.

MIKE SKOVRON AGENCIES PTY LTD

For your nearest authorised Trade Enquiries to
Johnson retailer contact PO Box 36

S Curlewis St, Bondi Vaucluse NSW 2030
Phone (02) 30 4334 Phone (02) 309 1957

distributor of all CB products of the E. F. Johnson Company, USA. Assuchitis
the only company authorised in Australia to represent the E.F. Johnson
Company, USA, for marketing and servicing Johnson CB products. nsig
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PTY. UMITED
%%/Ml""lf HNE AN
/COMMUNICATIONS SYSTEMSI ] Q g“r_ome ONE g
SPECIALISTS AND CONSULTANTS CITIZENS BAND TWO—-WAY RADIO COMMUNICATIONS SYSTEMS,
whgringe L DISTRIBUTORS OF ALL CB PRODUCTS :
TRADE ENQUIRIES WELCOME -
EQUIPMENT AVAILABLE
— S 19 ¢
"' TRANSCEIVERS TEST EQUIPMENT
23 CHANNEL SSB Model 140 Matcher ANTENNA
Hygain, Tram, Panther 171 Twin Meter DX-1B — 5ft Helical Antenna
23 CHANNEL AM 175 Meter/Matcher DX-3B — 40" Helical Antenna
Raider, Pearce-Simpson 310 SWR/Power DX1S — 6ft Hel.ical Antenna
Representatives in all States ?\A)/ftl? n—antf:thmz;an;tAgt:ant;:)
Further information and list of distributors: - .
OFFICE & FACTORY Telex: 21416 Mobileone SRS v
17 Sloane Street, Cable: Mobilione Sydney
Marrickville 2204, N.S.W. Australia P.O. Box 166, Randwick, N.S.W. 2031
\ Phone: (02) 516-4500 Private: (02) 39-2395 -
TRANSCEIVERS
AND
ACCESSORIES
ALSO AVAILABLE
FULL RANGE OF
S.S.B. A.M.
ANTENNAS S.W.R.
COBRA COBRA 21
METERS. PLUGS,
JOHNSON VIKING  COBRA26  soCKETS AND
HY-GAIN SIDEWINDER 111  cABLE.

X-TAL PANASONIC FROM THE NORTHS
COURIER A.M.-F.M.-C.B. LARGEST SUPPLIER
PANTHER OF C.B. EQUIPMENT

Ron Chapman Hi-Fi Centre .
880 Hunter Street, Newcastle West.2302. Phone 69-2733 - 63-2796
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CBNEWS —

The Minister for Post and Telecommunications, the Hon. Eric
Robinson has announced the arrangements for the introduc-
tion of the Australian Citizen Band Radio Service.

Licensing

Licensing of CB Radio transceivers commenced on 1 July
1977. The licence fee is $20 per annum for each unit. Applic-
ations for licences should be lodged at any of the Postal and
Telecommunciation Deprtment’s State and District Offices.

It will be necessary to advise the name and address of the
licencee, make, model and serial number of the equipment
and pay the fee in order to obtain a licence.

The Minister said that the Government wished to see an
early start to the service and to achieve this it would be nec-
essary to commence licencing under existing legislation. It is
recognised that the form of licensing proposed is not entirely
suitable for this type of radio service and consideration is
being given to a simpler licensing system. Before this could be
introduced it would be necessary to amend the Wireless
Telegraphy Act.

Technical Standards and Qperating Requirements

Details of the technical standards, specifications and opera-
tional requirements may be obtained from the Department’s
State and District Offices. In brief, the UHF CB equipment
will provide for 40 channels at 25 kHz spacing within a 1TMHz
section of the UHF band near 470 MHz.

The interim 27 MHz HF CB service will provide 18 channels
of which 16 are the same as channels incorporated within the
old USA 23 channel equipment with two additional channels
félling between USA channels 11/12 and 19/20.

CITIZEN BAND
ELECTRONICS

“THE CB SPECIALISTS”

WE SPECIALIZE IN REPAIRS AND
TUNE UPS OF ALL MAKES AND MODELS.

WE HAVE AVAILABLE

® 5 WATT AM 23CH
® 5 WATT AM 6CH
® 5 WATT MARINE

®15 WATT SSB 23CH

HELICAL ANTENNA MARINE ANTENNA,
RINGO BASE STATION ANTENNA

ALSO: e COMPRESSER MICROPHONES
® SWR METER e POWER METER
® POWER SUPPLIES @ COAX
® PL 259 PLUGS & SOCKETS
® BATTERY CABLE ECT

32 BILGA ST, KIRRAWEE,
N.S.W. 2232 TEL 5218389
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Exemptions

From 1 July to 31 August 1977 people in possession of HF
CB equipment fitted with up to 23 channels may have their
equipment licensed provided it meets power limits {4 W DSB
or 12 W SSB). From 1 September to 31 December 1977 only
equipment providing no more than 23 channels and which
meets the USA 1976 technical standards (or better) will be
licensed. Licenses may be renewed by the original licencee for
the term of the service.

It should be noted that as a licence condition people
licensing 23 channel transceivers will be restricted to operate
on only the specified 16 channels.

From 1 January 1978 only equpment which meets the new
Australian HF standard may be licensed. Initially, both double
sideband (AM) and single sideband equipment may be
licensed. However, it is proposed that the provision of the SSB
facility become mandatory for equpment licensed after June
1979.

Interference

Continuous warnings have been expressed about the actual and
possible interference which can be caused to other authorised
users of the radio spectrum by the operators of HF CB equip-
ment. It is largely for this reason that it has been considered
necessary to restrict the HF CB service to 18 channels and to
introduce more demanding technical specifications. To further
assist in minimising interference the CB service is to be
regarded as a mobile communication service from motor
vehciles. Applicants for licences to operate fixed CB stations
will need to satisfy strict requirements regarding interference
to electronic equipment operated by their neighbours.

The Minister issued a warning that the use of linear ampli-
fiers and high gain aerials with CB stations would be prohib-
ited. Anyone detected using this type of equpment would have
their licence cancelled. In addition a special warning was given
that the use of 40 channel USA type CB equipment was
banned.

Call signs

The license number will also be the call sign. In the case of
recognised CB clubs consideration is being given to the use of
a club call sign provided that the club provides the Department
with a list identifying the licence number against the club call
sign and the list is kept up to date.

PHILIPS UHF-CB IN JAN 78

Mr Huyer, chairman of Philips Industries Holdings Ltd, said
Philips laboratories in Melbourne have been working on an
Australian prototy pe UHF-CB radio.

The sale date is set for January and Philips is preparing for
production. With long production runs Philips believes it can
compete with overseas markets. The sets are expected to sell
for $300 with an antenna.

Philips has been producing UHF two-way mobile radios for
taxis, police, and emergency services for many years.

00PS!

Last month we gave the wrong phone number for the Ministry
of Post & Telecommunications. The correct number {for
Sydney), is 929 8588. For other areas see the list on page 11.



VICOM didn’t reach the top without providing Am-
ateurs in Australia with the technical back-up and
support demanded in marketing specialised sophisti-
cated commercial equipment. Come and see our wide
range of tansceivers and accessories and receive some
of that friendly personalised service for which VICOM
has become famous!

ANTENNAS &
ACCESSORIES

MOBILE ANTENNAS

MARK HELICAL WHIPS (6 ft)

HWA40 40 metres $31 HW20 20 metres $31
HWB80 80 metres $31 LOS spring s13
HWM-1 base assembly $18

HUSTLER RESONATORS

AMBO 80 metres $26 RM20 20 metres $22
RMA40 40 metres $25 RM16 15 metres $22
RM10 10 metres $22 AM11 11 metres $19
RSS-2 spring base $11.50

B8M—1 bumper mount kit $19
VHF/UHF BEAM ANTENNAS

JAYBEAM

5Y/2m 5el 2m 7.8dBd gain $26
8Y/2m 8el 2m 9.5dBd gain $30
10Y/2m 10el 2m 11.4d8d galn $57
10XY /2m crossed yagi 11.3d8d $66
D8/70 twin 8el 12.3dBd gain $46
PBM18/70 18el 70cm 14.9d8d $57
MBMBB70 88el 70cm 18.5d8d $66
MBM4870 48el 70cm 15.7dBd $55
ASAHI

AS210AN 10el 2m 14.5dB $49
AS2108N twin 10el 1848 $119
BASE & MOBILE

ARX~—2 Ringo Ranger for 2m $45
Lindenow 5/8 mobile whip $26
PARABOLIC DISH ANTENNA

For 430 and 1296MHz ap
NOISE BRIDGES

TE7-01 up to 100MHz $38
TE?-02 up to 300MHz $48
ANTENNA COUPLERS

CL66 HF incl coax switch $139
CL6S HF $128
CL99 for 2 metres $59
CSW216 incl swr/pwr meter $210
SWR/PWR METERS

vc2 3—150MHz twin meters $36
SWR200 professional Oskerblock $59
SW410 VHF /JUHF 140—-500MH2 $99
ROTATORS

Heavy Duty ART3000C with control box $189
Medium Duty CD44 with control box $192
Light Duty AR22XL with control box $99
MORSE KEYS

Economy model, HK708 s
Operator model, HK706 $19
Deluxe Model, HK702 $32
Electronic keyer with memory $149
Qm70 PRODUCTS

2 metre linear amplitier, 70w pep $119
28/144 SCORPION transverter $225
432/28 Converter $50
144/28 Converter $45
1296/28 Converter $60
SPEECH COMPRESSORS

MC33A with compression level meter $65
MC22 as above without meter $54

VHF HANDBOOK FOR RADIO AMATEURS:

Includes information on FM theory, design, equip-
ment, moon reflection and how to build converters
and transceivers for VHF $9+P &P

EA LOG BOOK: Packed with information, codes,
frequencies for radio & T.V., FM standards, call areas
$295+P &P

ICOM

e .
Tramgceive VICOM brings the VFO revolution to you with the
2M FM 1C245 mobile 144 thru 14BMHz transceiver. The
1C 22S 1C245 features accurate tuning over 50 detent steps,

digital display in 5KHz steps, modes: fm, ssb {with
optional adapter only) and cw. Carrler suppression
better than 40d8. TX output 10w fm. Comes com-
plete with mic, bracket, manual and VICOM 90 day
warranty. List price $479.

1C215 HANDY FM PORTABLE

This is ICOM's tirst FM portable, and It puts
good times on the go. Change vehicies, walk
through the park, chimb a hili, the 1COM
quality FM communications go right along
with you. Long lasting internal batteries make
pariable FM really protable, whils accessible
features make Conversion to external power
fast and easy

Fully collapsible sntenna

IT'S CRYSTAL CLEAR!

The IC22S from VICOM Is a p11 synthesised rig
with programmable ROM for any frequency
multiple of 25KHz from 146 thru 148MHz.
Simplex, duplex or duplex reverse is achleved
by a flick of a switch on the front panel, This
fabulous new rig features ceramic discriminator,
IDC, electronic tx/rx relay, full swr protection
and VICOM 90 day warranty. Circuitry includes
34 transistors, 7 FET, 13 ICs, and up to 128
diodes. Receiver sensitivity better than 0.4uV 15 channais (12 on dial + 3 p.ortyl
for 20dB quieting. Your new IC22S comes com- Dual power 3 watts/40 mW

plete with mic, mobile mounting bracket, plugs, Lighted dial and metar $199
cables, spare diodes and English Instruction man- Crystals same as 1C22 secios

ual. Programmable matrix i pre-wired for R1-8, Your new IC215 comes complete with 3
40, 50, 51. A real bargain at $269 plus freight popular  channels, mic, shoulder strap,
and insurance. connectors, batteries, English Manual and
VICOM 90 day warranty
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The fabulous UNIDEN 2020 p11 transceiver offers separate usb,
1sb and cw 8-pole filters as STANDARD and 61468s in the final
with screen grid voltage stabilisation for minimum distortion prod-
ucts. Features pcbs and even the front panel can be swung out for
easy servicingl A comprehensive range of spare parts is available
together with back-up service support. Overseas this rig sells for at ;
least $65 rv!\ou than the FT101E! Compare the 'ea?ures of the all frequencies. Modes

ICOM 1C211 2m fm transceiver

The new 1C211 from VICDM is the last word In digital
2m, all-mode transceivers. Fully synthesised in 100H2
or 5KHz steps, has dual tracking, optically coupted
VFOs with 7 digit LED readout. One knob controls
fm, usb, isb, cw. Internal
240vac and 13.8vdc power supply. Comes compiete
with VICOM 90 day warranty, List price $785 plus
treight and insurance.

UNIDEN 2020 with other HF transceivers and you'll quickly be
convinced that it offers the best valuel Price $772, external VFO
$145, speaker, $46.

TRIO-KENWOOD DISCOUNTED * 3¢ 3

® KENWOOD

KENWOOD
Transceiver
TS-820

160 thru 10M

$960

The TS820S from VICOM Is the rig that is the talk of

the Ham Bands. Too many built-in features to list
herel What a rig and only $960 complete with digitai
display! Many accessories available to increase your
- operating pleasure and station versatility.

TR7400A 2m mobile

This brand new mobile transceiver with the astonish-
ing price tag is causing quite a commotion. Two
metres with 25w or 10w output {selectable), digital
readout, 144 thru 148MHz and 800 channels are
some of the features that make this such & great buy
at $379.

* OPTIONS AND ACCESSORIES

VFO0B820 external VFO for TX820 $140
DS—1 dc power supply for TSB20 $70
YG--886C cw fiiter for TS830 $64
VF0520 external VFO for TS5620 $115
SP520/820 external matching speaker $34
TV502 2m transverter $260
TV506 6m transverter $229

OTHER TRANSCEIVERS

T5-520 TS7OOOI(\) 2m all-mode :G;g
TR2200A 2m tm portable 1
80-10M TRANSCEIVER TR3200 70cm fm mobile $299

The transceiver that has made the Kenwood name near
and dear to amateur operators around the World. Reli-
ability is the name of this rig in capital letters! 80
thru 10 metres with many bullt-in features tor only
$6301 Special price to 31st July only.

WRITE FOR THE VICOM KENWOOD CATALOG

Prices and specifications subject to change without
notice.

A licence is required for all transmitting equipment.

Head Office & Mail orders

139 AUBURN RD. AUBURN VIC. 3123.Ph: 813-2355

VICOM Ham gear also available at

Sydney Jack Githam, 23 Whiting Street, Artarmon Ph: 439.1271
Daicom Electranics, 29 Colbee Crt, Phitlip. Ph 82.3581
Graham Stallard, 27 White Ave, Lockieys. Ph 43.7981
Netronics, 388 Huntriss Ave. Woodlands. Ph: 46 3232
Elite Electronics, 69 Wardell St, Dorrington. Ph: 38.4480

Canberra
Adelaide
Perth
Brisbane
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NOVICE
LICENCE
HOLDERS!
Want a
Second Rig?

HURRY NEW
SHIPMENT JUST IN
~UNIVERSE:®

23 CHANNEL AM
TRANSCEIVER

SPECIFICATIONS: (E. & O.E)

AERIALS

HEAVY DUTY
BASE LOADED

Our most versatle
aetiad the

ANTENNA SEMIMEL

ot 27 MHz Only 46 onty t
Rooftop apphca he He
N O i e

s aimost
tons. Complete
with cable and PL259
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tast nstaiiation

J=Y
connecton at It
antenna Al titings
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Our new delux folding gutter
grip aerial heavy duty loading
coil and fold down S/s tip.
Snap locks automatica'ly
when raised. L.oading coil and
tip can be removed just leaving
gutter grip in position for max
security. Complete with cable
and plug- 3995 pgp g3 00
4

for

Snap on gutter grip. Goes on
in a jiffy. Can be completely
removed in sec

onds. Complete

with cable &

PL259 plug. Ad-

justable tip for

best SWR.

Sm'su

P&P $2.00

SPECIALS

This handy little miniature
test lab performs

NINE USEFUL
4 FUNCTIONS

1 Wattmeter 6. X'1al

2 SWR Checker

3. Modulation 7. Audio

4. Rel. Field Oscillator
Strength 8. Low Freq. Osc

§ R.F Osct 9 § Watt Dum.
lator my Load

5405

CB TEST RIG

P&P$3.00

CONTACT
POWER
SUPPLY

13.8 V.D.C. 3.5 amps.

$49.95.

Heavy Duty Regulated Power Supply with
Electronic Circuit breaker to protect against
Short Circuit or Overload 13.8 Volt D.C. 3.5
Amps. Turns your Mobile into a Bass. Ready
to wire in.

e .
ot ME Jene
MR deat 4t am;
PERSET ey 0t
"

-

(o

TVL.
FILTER

New to the CONTACT
Range of C.B. Acces-
sories. ‘Suit up to
25Watt T/X power.
§0239 in and out.
Ready to go.

$12'P&P$2.

P.L. 259 Jumper Lead $3.50 extra.

J
NEW: A USTRALIAN

* 23 Channels * PA Facility
* 26.965MHz to 27 255MHz o Squelch

* Power to final 5W ¢ [lluminated
* Dual Conversion Meter &

* 31 Semiconductors Channels

¢ Metal Case

* Red T/mit Light

588-50-

Here is our last shipmentat this price. Next
shipment may be up to 50 percent dearer.
Mailinquiries answered ifS.A.E. enclosed.
Selected dealers may purchase this spe-
clal. Minimum quantities of 10.

PETER SHALLEY
CB SPECIALIST 12 YEARS

554 PACIFIC HWY.

KILLARA NSw 2071
TEL-4982611

AERIAL MATCHER

—e

——— e
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.. - [ -n
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CONTACT [
Here's something useful.

Tunes any 25 to 40 MHz ae-
rial to glve the best SWR. sl5

-—
e

You shouldn’t be without
this handy gadget. New

MADE

BLACK Box’

AERIAL ELIMINATOR

o

ONTACT

Q

shipment just in.

DICk Woods
77 EDGEWORTH -

P&P $2.00

DAVID RD. HORNSBY
NSw 2077
TEL-484238

—

Thisis the second of our “Blackbox’' series. A
new improved model of our highly successful
Aerial eliminator. No longer necessary to in-
stall a special C.B: Aerial. No further disfi-
gurement of your car works AM/FM/CB. Hides
telitale C.B. Aerial from would be Thieves.
Amust for the Car proud C.B'er.

$35 °F




Hills TV Handyman Kits
make it easy to install or change

an antenna wiring system.

These kits enable the handyman to
instail new wing or upgrade existing
wiring for an antenna system by
replacing fibbon leads with coaxial
cable.
The kits also make it easy 10 add more
antenna outlets so that fwo or more sefs
can operate from the same antennain
different parts of the home.
The range consists of three different kits.
No. 1 KIT. For new single poirit coaxial
installation or to replace fibbon wiing.
No. 2 KIT. For new two point coaxial
instaliation or to replace riboon wiing.
No. 3 KIT.Toadd one coaxial point to
existing coaxial instaliation.
ALL KITS SUIT EITHER
75 OHM or 300 OHM SETS.
Each kit contains all the coaxial cable,
fittings. clips, outiet points, and coaxiol
wallto TV set leads necessary fora
complete instaliation. (All cable ends
are prepared ready for use).
NOTE: These kits do not Include an
anfenna.

A fully lustrated, easy fo follow

- instruction leafiet is Included with each
\ Kit. See youriocal electrical retailer
. for more information, or contact the

Hills Industries branch in your state.
grisbane 440184. Sydney 534 3344, Melbourne 798 2555.
Adelaide 297 4188.Perth 79 5999. Hobart 34 3331,

WPH24




we’'ve managed to get some more
of these incredible value meters!
20k/V, 28 ranges. And only $20.

Closest competitor sells for $25.80)
TRADE - and it has only 24 range.

Don't miss out — get one nowl
Cat Q-1027 .. .. ..

. 820000

MIDLAND
T-SHIRT OFFER

Not just for Midland
owners — you can
wear one even if
you'd like to
own the best!
T-shirt comes
in 3 sizes {med
large & ex large)
and features
‘Mr CB' ~C.wW
McCall.

COMB. ANTS.

You don’t need to -
run two antennas !
just because you run ak
CB — use the same -
stick for AM, FM & -
CB. it's also motor- H
ised. You don't get

wet. Comes with all i
leads, splitter & tools.
SWR adjustable.

Cat. D-4419 .. $59.50

Manual version: Same
specs, but not motor-
ised. Lock-down type,
easy to fit. You ean °
even use both radios
at once!

Cat. D-4418 .. $33.00

Let ‘'em know

e AUTO$59-5O

BUILD IT-YOURSELF

High quality speakers for under $170 pair! That's the JVC 3 way speaker
kit. You get absolutely everything you need — including the glue! Comp-
rehensive instructions provided; YOou can put the whole thing together
before teal Spend the rest of the evening listening to fine musicl

# Handles 25 watts RMS « Frequency response 40 — 20,000Hz «

8 ohms impedance » Size (mm) 456 X 253 x 205 « Weight 5.4kg

EASY TO ASSEMBLE — COMPLETE WITH ORANGE ACOUSTIC
CLOTH — REAL SNAZ22ZY!

Cat. C-2638 .. . _ JVGSPEAKEB;(S;TOO ea.
SR A

ALLYOU
NEED IS
AN HOUR

$11800

A PAIR

YOUR HEAD!
from $8%

WOW! Value 'phones
from just $8.50!!1!
Yes! Real hi-fi perfor-

27|75 chese!

WOW! Put one of these on the
bickie tin. . . Mini alarm buzzer
is ideal for all alarm & warning
mance at a lo-fi price. applications. High intensity, low
Dick imports these size and wide power supply make
headphones himself — 0 this a winner, And look at the

SO you save, ).0 s low, low price: Cat L-7009

“4 INCREDIBLE $1.75

< Cat. C-3110 74],

‘_ cat c-a112 umy
REq; PRO MODEL

s OR 10 for $5 60«3

\ k ‘
0‘( ' STOCK UP NOW! Incredible price
52‘“ ":Jj for these valued IC's. DI pack

¢ s 10p Amps, ideal for hundreds of
$ circuits. Get in now before prices
< sky-rocket! Cat 2-6382 60c ea.

Cat. C-4114 l“u_ SAVE: Buy 10 for only $5.00!
g ANTASTIC 1m/
i 2. 1l
1000°S of ‘
* 1000'S of uses!

WE DON'T HAVE TO TELL YOU HOW USEFUL 1mA PANEL
METERS ARE, DO WE? Use them for just about anything

make up your own shunts and multipliers to measure any elect-
rical quantity. Easy to re-scale, too! You can save $1.00 per
meter simply by buying 10 Always handy to have around.

Cat. Q-2010 .. .. .. . . .. $7.90 each

*BUY 10 AND SAVE $1.00 PER METER!

DICK SMITH ELECTRONICS GROUP_

VISIT YOUR NEAREST BRANCH: MAIL ORDERS: -
SYDNEY — 125 York St, Ph. 29 1126 Box 747, Crows Nest POSTAGE/PACKING CHARGES /‘1 ,
NSW. 2065. Ph. 429.5311 ORDER VALUE CHARGE. \ e

on the Multi 7!

But we are going to give

2 METRE TMEIVER away over $47 worth of
goodlies with each rigt A
2/6m whip (value$22.50)
a magnetic base & lead
(value $25.00) and (wow)
a Dick Smith catalog
(priceless), Cat D-3007
(unit only) .. .. . $189.
Don't forget to ask for
Your goodies !

We're not going
to give amateurs
a special price

BANKSTOWN — 361 Hume Hwy. Ph. 709 6600 A e -y o
GORE HILL — 162 Pacific Hwy. Ph. 439 5311 Mon to Fri: 9AM  5.30PM $10 - $24.99 $2.00
MELBOURNE — 656 Bridge Rd, Richmond Ph. 42 1614 "o to Fri: '

Sat: 9AM — 12 noon $25 — $49.99 $3.00 \
BRISBANE — 166 Logan Rd, Buranda. Ph, 391 6233 (Bris. Sat: B.30AM-11.30AM)  gyo0 oo 09 oy




SAVE!

Here's you chance to
convert from twin-lead
TV ribbon to ghost-
killing coax. Save $7.00
per rolt! Normaily $25
per 100m, now reduced
to just $18.00! Save!
Cat. W-2080 .. .. $18.00

Also! Ecraft fullty water:
proof baluns matches
your antenna to co-ax.
Normally $4.30, now
$3.20. Save now!

Cat. L-4202
..$3.20

£OLOUR
T.CORX
# BALUN

Buy wisely right now!Fords
SC85M sicentific caiculator
(trig, 109, memory ++++)
way under cost to clear!
Cat. Q-3010 .. .. .. $19.50

COS

«Includes 6 tathe tools.

EVERY HANDYMAN HAS DREAMED OF OWNING
A LATHE — now every handyman can own a lathe!l
The Emco Unimat is ideal for the serious handyman,
the model maker, the repair shop, the laboratory

in fact, anywhere a precision job ls require. And with
a few options you can turn your lathe into a complete
machine shop. The possibilities are endless.

Cat. T-6010 .. .. .. .. $315.00

350

Incredible value for
such a versatile meter.
Has a fantastic 100k
sensitivity, enormous
number of ranges inc.
10A AC & DC.

Cat. @-1100.. .. $39.75
{WAS $48.00)

SAVE OVER
$10-00 NOW

In normal circumstances , detects police radar
beams at around twice the distance at which
they can give a reliable reading of your speed.
The unit has two mounts, either on the dash
of on the sun visor. It is powered by the car
battery and can be installed into the loom or
can be plugged into the cigar lighter (plug
supplied fitted). Two alarms let you know that
your picture is about to be taken.

Cat. A-8502 .. .. .. o o . e $115.00

MICROPROCESSOR

Learn more about the world
of microprocessors with this
‘PACE’ handbook from NS.
Logic Designer’s guide to
programmed equivalents of
TTL functions.

BOOKS

Cat. 8-4

Save $140

Many other processor
pooks also available.

Intercom, speaker & phone
staplers. insert normal wirlng staples
wiring stays neat. It's a wonder
PLUG-IN CIRCUIT
using fuses, are you?
L e circuit breakers. They fit
Two sizes: 8A & 15A.

wiring should look neat: You

into the end, the wire onto the guide

someone didn’t think of it before!
BREAKERS $7

95

Move into the twentieth
your standard fuse-holders
Cat §-5508 (8A) .. .. .o o oo oo -

WIRING STAPLER ¢
can do it with one of these wifing
and push — the staples in and the .-
Cat T-5615 .. .. . 33_5()0*
Come on — you're not still
century with these plug-in
and can be fitted in seconds.
Cat 8-8515 (15R) .. . . . -

1D

EXT. SPEAKER

ABSOL

VALUE! You probably can’t
believe the price!These are
absolutely ideal for

add-ons

speakers,

tive wal
a high ¢

60HZ —
handies

$12 50
ea

b SAVE $5.00 EACH!

DICK SMITH DEALERS

Perth 28 1599, Elizabeth Sth 255 2249 Pt Adelaide 43 931; Salisbury Nth 258 1267,

Geelong 94 408, Bendigo 43
31 2560; Fyshwick 80 4307
Newcastle 69 1222; Goulbur

Alice Springs 52 1713, Stuart Park 81 6751
DICK SMITH MIDLAND DEALERS

Nowra 23 628: Bathhurst 31

21 6058, Lithgow 31 3882, Dibbo
He 29 g
Georgetown 67 1472 Grenfell 43 1733; Cootamundra

42 1682: Mullumbimby, Beg

an exposed horn tweeter.

Cat. A-2462 .. .. ..

EAL 4CH OR —
LINEAR
TRACKING ARM
CLEANER $9 75

Don't just wipe your records — clean them!
This tinear tracking arm fixes to your
turntabte and cleans as it tracks the record
the same way as the stylus.Height adjustment
is easy. Spare cleaning pad & dust removing
brush included. Cheap record Insurance!

Cat. C-T065 .. oo oo oo wo wx oo oo oo $9.75

UTELY FANTASTIC

4 channel
, or for extension
They have an attrac-
nut vinyl finish, with
ompilance woofer and

16,000Hz response,
jow @ 8 ohms imbp.
$12.50 ea.

1977: Hobart 34 8232; Devonport 24 4216; Wiven Hoe
Arnvdale 72 1895; Orange 62 6491 Tamworth 66 1363:
n 21 5440; Grithith 62 1577, Maryborough 21 4559

53 2081, West Wyalong 721 2424; Nambucca Heads 68 6425.
72 2129: Wagga 21 2125; Taree 52
Bateman's Bay 72 4555; Wollongong 29 2254; Forbes §2 2300; Wetlington 1002;
Dubbo 82 3793; Bunbury 21 2777; Port Headland 73 2504; South Fremantle

35 5876; Claremont 86 2433; Geraldton 21

ARE YOU AN APPLIANCE
USER OR AN EXPERIMENTER

Sure, you can buy a ready made TV
game — but where's the challenge in
that? Build it yourselt and get more
<atisfaction! We have availabie a few
high quality TV game pPCB's, which
we are prepared to aimost give away
{below cost — they were $5.50 tast
year!). Easy to solder, fuily plated
copper, with a sitk screen o'lay for
easy assembly.

ALSO: The 1Cs to suit — 74C00
and 74C02 are only 25 cents each!
Cat. H-8308 iPca) e oo .o SVL.75

Cat. 2-5410 (74C00) -- -~ -- $0.25
Cat. 2-5412 (74C02) -+ -+ - $0.25

THATS HALF PRICE FORIC'S!
T DIGITAL DC°'8§500

<« O Now:;
& Save 50

ideal tor service, developmental work, etc —this
littie DC voltmeter has 3 digit readout in the end.
invatuable for working in close when you can’t
take your eyes off — one flash and you're ash!

3 ranges: 20V—200V—1000V. Battery operated.
Cat. Q-1485 .. .. o0 s oo we e e wm v 0t $85.00

©

«
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&

&

Bourke

1488; Junee 388; Maclean; Tweed Heads 36 4649

1194; Waroona 33 1595; Wickham

87 1089: Carnarvon 41 1362 Yorketown 29; Renmark 86 6682; Pt lincoin 82 1981;

Peterborough 307,
1200, Wyong 52 1702; Nelsons Bay 82 1274: Lavington
82 2377: Lismore 21 3741; Orange 62 6985:

edah 42 0222; Gosford Launceston 31

a 21 959: Gunnedah 43 7205; Rylstone 150; Leeton

Horsham 82 3724; Morwell 34 3626:
Creek 765 1091; Sale 44 2677 Billabong 245814; Portland 23 2774, Nth
Geelong 78 9660; Shepparton
5688; Bundaherg 72 4263 Cairns
Beach 34 1248, Margate 84 2341,
207 7308: Townsville 79 8844 Gympie 82 1327;

Mitdura 23 2438:Ferny

21 9006: ‘Avuca 84 2166; Triabunna 57 3135

54 1035; Dalby 62 2389; Palm
Myles 118; Mackay 51 1211; Victoria Point
Cains 55 4325:




The CQ-110 E Amateur

HF Transceiver

By Roger Harrison, VK2ZTB.

The NEC CQ-110E is fairly representative of moder
package with a wide range of facilities a

our in-depth evaluation.

N amateur equipment — a small
nd the promise of good performance. Here's

UNTIL RECENTLY, there were eight
main suppliers of HF amateur band
transceivers in Australia. Now there. are
nine! Rank Industries decided to join
the fray in 1976, and it appears they
are determined to join in at the ‘top
end’ of the market — with the local
release of the CQ-110E transceiver made
by the Japanese electronics and com-
munications giant, NEC.

The CQ-110E has been available in
Europe and USA for over 12 months
now and appears to be a popular trans-
ceiver in both areas. At first glance, the
equipment looks like other modern run
of-the-mill HF amateur transceivers in
styling and panel layout but, in many
respects, its performance and features
belie its initial one-of-the-mob image.

Let's have a general look over it
before seeing how it performed on the
bench and on the air.

Description And Features

The CQ-110E is a HF amateur band
transceiver capable of operating on four
modes of transmission and reception,
viz: CW (A1), SSB (A3J), AM (A3H)
and FSK (F1) — the latter for RTTY,
SSTV or FAX. It covers the seven
amateur bands, 160 m, 80 m, 40 m,
15m, 11m and 10 m, in ten 500 kHz
ranges and includes a receive-only range
at 16 MHz to cover WWV time and
frequency standard transmissions. In
addition, VNG Lyndhurst (Victoria)
can be covered on the 7-7.5 MHz
range.

The transmitter delivers around
100 W PEP output on SSB (rated at
280 W input), and similar carrier power
on CW and FSK. Two 6JS6 valves are
employed in PA. In addition to a main
neutralization adjustment there is a
neutralization ‘correction’ capacitor for
each band that ensures proper PA
stability and tuning, regardless of which
band is selected. On CW, the bias lines
to the transmit mixer and driver stages
are keyed. Sidetone is included. VOX
circuitry is included for SSB or AM
operation,

62

The receiver is a single conversion
superhet on SSB and CW, with a
9MHZ IF and separate crystal filters
and carrier insertion oscillators for
USB, LSB and CW. On AM, the receiver
employs double conversion to 455 kHz
where a ceramic mechanical filter is
employed. A clarifier control is pro-
vided, concentric with the frequency
calibration knob.

An IF noise blanker is incorporated
and the AGC system has two selectable,
time conStants. Surprisingly, valves are
used in the RF and mixer stages of the
receiver front end. This is not so sur-
prising when you consider the
performance.

A 6BZ6 pentode is used in the RF
amplifier and a 7360 differential beam
deflection tube in the mixer. Both of
these are noted for their low noise, low
crossmodulation (high linearity) char-
acteristics and ability to handle RF
signals into the volt region. It is possible
to achieve similar performance with
solid state circuitry, or even better, but
the choice of valves may have been
made on the basis of cost or band-
switching simplicity.

The basically single-conversion de-
sign, together with the high perform-
ance mixer, ensures a receiver with low
spurious responses.

Digital frequency indication is in-
corporated, rather than the more usual
dial and vernier scale. Seven-segment
LED displays are employed with a total
of six numerals giving a readout to
100 Hz. A latch circuit eliminates
flicker during tuning. Calibration is
effected using the usual 100 kHz
internal crystal calibrator which may
itself be calibrated by zero-beating
against a standard frequency trans-
mission such as WWV or VNG. In this
way, good readout and reset accuracy
can be maintained. Two LEDs indicate
when the VFO has been tuned above or
below the limits of the 500 kHz tuning
range. Some 30 kHz to 50 kHz of over-
lap is provided.

The transceiver may be powered
from 240V AC or 12 Vv DC; an internal
DC-DC converter is included with the
power supply circuitry, Two power
leads are included, with sockets
attached, the power inlet being a large,
heavy duty, multi-pin  Cannon con-
nector. Thus, the transceiver is capable
of self-contained operation either as
a home station or a mobile/portable
rig.

The transceiver is supplied complete
with handbook, AC and DC power
leads, microphone, two 6 mm tip jacks,
a set of five RCA plugs, two hex
spanners and two spare fuses. These are
fairly standard inclusions with most
transceivers.

The manufacturer’s specifications are
listed in the separate box.

Performance

The receiver performance can only be
described as outstanding. It is probably
one of the best HF amateur receivers on
the market. Top marks!

The receiver sensitivity figures in-
dicate quite a low noise figure for this
sort of receiver, and there aren’t many
around to match it as a survey in QST
last year showed. The receivers in most
equipment built for the amateur market
generally have reduced performance on
bands above 21 MHz but the CQ-110E
maintains its sensitivity and noise
figure right through to 28 MHz, Neg-
ligible variation was found on the other
bands. Anyone for meteor scatter on
28 MHz?

It would make an excellent ‘tuneable
IF’ receiver for VH F/UHF converters or
transverter systems,

The measured signal-to-noise ratio on
SSB exceeded the specification at
0.3 4V input, as would be expected
from the low noise figure. On AM it met
the spec, but the measurement con-
ditions are not mentioned in the manu-
facturer’s literature. Again, these results
were found to be consistent on all
ranges.
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The selectivity on SSB and CW was
carefully measured and is tabulated with
the performance results. As crystal
filters are employed there 3re a number
of ‘bumps’ outside the filters’ passband.
These were measured to be only 40 dB
down, although the nulls adjacent to the
filter ‘skirts’ are some 60 dB down, as
are successive nulls further away. Strong
signals in closely adjacent channels are
thus likely to produce a little ‘monkey
chatter’ in the background even
though the front end may be operating
well within its linear range. 1t was
difficult to measure the filter band-
width at the —60 dB points owing to
the narrow, deep nulls. Both filters were
somewhat wider than the specification
at the —6 dB points. The difference is of
small consequence operationally.

The AGC operation is a little short of
superbl A delayed AGC characteristic is
employed, the AGC commencing to
take significant effect on signals above
—90 dBm so that full receiver gain is
operative on weak signals. The S-meter
characteristic closely follows a logar-
ithmic curve as illustrated in Figure 1.
The S-point markings are at approx-
imately 3 dB intervals from S1 to S9.
The $9+20 mark was found to be only
18 dB above S9. The S9+40 was 57 dB
above S9. The S-meter characteristic
may be adjusted somewhat to suit your
own preference. As it stands, up to
S9+20, the S-meter gives ‘generous’
readings — good for your ego and the
DX's. Beyond that, it is quite ‘scotch’.
This is probably a good thing. You can
give generous reports to the DX etc,
but the bloke two blocks away probably
won‘t pin your S-meter. Keep him
guessing; Heh, heh, heh!

The dynamic range of this receiver
puts it head and shoulders above most
other amateur HF band receivers, or
transceiver/receiver composites. Output
compression {indicating the commence-
ment of non-linearity) commences at
+14 dBm, which is a little over one volt
into the antenna terminals! That's about
25 mW, if you look at it another way.

Crossmodulation? What cross-
modulation?

The image rejection and |F rejection
more than adequate for the job.

| very carefully tuned across each
500 kHz segment but no spurious
signals were evident.

Stability on transmit or receive was
excellent, as the test figures show. The
drift curve for the warm-up test is
illustrated in Figure 2. The specification
gives a figure of ‘less than 2 kHz' which
seems an excessively large figure. In
fact, there would be cause for alarm if
the stability ever approached the
specification. Unfortunately, the read-
out drifts more than the rest of the

The front panel sports a full complement of controls in the familiar format...

L) EXT SP 80O
AF Ut

AF OUTPUT

... while the rear panel carries a full complement of connectors.

transceiver oscillators combined. How-
ever, it was generally found to be
within plus or minus 200 Hz of the
actual frequency.

The transmitter however, is rather
more run-of-the-mill. Nevertheless, it
performs the job adequately. Power
output on SSB was measured at 110 W
PEP, and the rig produces the same
power on CW. Carrier power output on
AM is considerably reduced, naturally,

so that the PA valves operate within

ratings, but this was not measured. The
manufacturer specifies the AM input as
80 W, so around 30-40 W carrier output
could be expected on AM.

The transmitter did not meet the
specification with respect to spurious
emissions, which is quoted as being
_40 dB or better. The second harmonic
was only 16dB down, the third only
_32dB, which is somewhat alarming.
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The use of a low pass filter to prevent
TVI, and. an antenna tuner for each
band, would be necessary to avoid any
troubles from radiated harmonics. Note
that this may have been a problem only
with the particular transceiver sub-
mitted. If you can’t check it yourself
(a Hewilett-Packard HP8553B spectrum
analyser comes in handy in the shack!),
then do the safe thing. All other spurii
were greater than —56 dB which is quite
adequate.

The carrier suppression and opposite
sideband suppression did not meet the
spec of —50 dB or better. However, the
measured results of —42 dB and —45dB
are reasonable — and many transceivers
on the market are similar.

Comments

We have good news and bad news . .
the joke goes.
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(Measured at 28.4 MHz)

The receiver is excellent. You would
probably pay almost the same price as
you do for this transceiver for a HF
receiver alone with similar performance.
For today’s crowded band conditions a
receiver must be able to handle the
strong next door to the weak — and
remain unconcerned. Dynamic range is
one of the most important features. The
CQ-110E certainly delivers that. |ts
weak signal capability also is all that one
could ask — it is possible to do better,
but only marginally so. Stability and
selectivity leave little to be desired. The
tuning rate is somewhat ‘slow’ to my
taste (feel?) however.

I found the front panel controls
somewhat cramped. When operating the
audio or RF gain | tended to knock the
mic gain (the way the controls are
situated the mic gain usually got
reduced!). Similarly, when operating the
mode switch | would either knock the
audio gain or the RF gain, or sometimes
both! The CAL control is a trap when
‘knobtwiddlers’ are in the shack. How-
ever, on the plus side, the VFO knob is
quite clear and of a good size. It is
conveniently fitted with a crank for
rapid band tuning or frequency chang-
ing. A convenient feature is the on/off
button for the FINE, or clarifier,
control. You can set the clarifier for a
fixed receiver offset and then return to
your transmitting frequency without
the necessity of adjusting the clarifier
each time you wish to change.

On the air, the rig performs quite
well and is easy to use, with the ex-
ception of the cramped controls. One
disturbing feature is the level of hum
on the signal. On close examination of
the signal it appeared to be both on
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the audio and FM modulating the
carrier. It was quite noticeable on a
strong signal. Apart from that, audio
quality was quite good with an ade-
quate balance between highs and lows.
Unfortunately, the equipment and
time was not available to check the rig
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Inside the cabinet, the transceiver
appears to be very well built, although
a lot of circuitry is crarnmed into that
cabinet. Servicing would present some
difficulties. However, the local repre-
sentative assured me that excellent
service facilities are available — with
amateurs on the staff.
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The innards of the rig are solidly constructed and well screened.
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A disadvantage | can see with fully
digital readouts is.that if a fault de-
velops in the display circuitry you're
lost. However, considering the realibility
of digital circuitry, | don’t think this is
very serious.

Before concluding | must include
comments on some discussions and tests
| had with Dick Norman, VK2BDN. He
has possessed a CQ-110E for more than
a year, having obtained one from Japan
not long after they were first released.

The audio distortion on reception
from Dick’s rig was markedly worse
than the rig submitted for review. The
hum modulation on the transmitted

the readout circuitry and he had a great
deal of difficulty repairing it — even
with expert help. Dick had already
noted difficulties with the cramped
controls.

Another difficulty Dick experienced
was RF feedback via the mic leads and
input socket when the transceiver was
used in conjunction with a linear. This
was cured with appropriate shielding
and bypassing. This sort of thing is more
omission than a major fault. The manu-
facturer should anticipate that a trans-
ceiver of this sort will be used with a
linear amplifier.

There were other criticisms but those
mentioned were the main ones.

The local representative noted that
the audio distortion and hum on trans-
mission appeared to be substantially
improved in more recent equipment.
This has not been verified by the
reviewer.

In summary, it appears that the
CQ-110E is quite a good transceiver,
somewhat above the run-of-the-mill in
features and some performance aspects.
It has its faults, but | would say that
they largely compare with similar
transceivers. Overall, the CQ-110E, with
local sales and service organisation,
appears to be a strong contender in the
top end of the amateur transceiver
market.

signal was about the same from both
transceivers. This latter appeared to be
due to earth-loop problems. Dick
obtained another audio board for his
rig but it too had the same distortion
problem. His rig developed a fault in

NEC CQ-110E AMATEUR HF TRANSCEIVER
MANUFACTURER'S SPECIFICATIONS

Modes SSB (USB,LSB); AM; CW and FSK.
Frequency Ranges 160 m {185 2.0 MH2)
80 m ( 3.5~ 4.0MHz)
40 m (70—~ 7.5MHz)
20m (14.0 - 14.5 MHz)
15m (21.0 —21.5 MHz)
1M1m (27.0 - 27.5 MH2)
10m,A  (18.0 - 28.5 MHz)
10m,B (28.5 - 29.0 MHz)
10m,C  (29.0 — 29.5 MHz2)
10m,D (29.5 - 30.0 MHz2)
WWV, JJY (15.0 — 16.5 MHz)

Frequency Stabitity 2 kHz or below for warm up;

100 Hz or below 30 minutes after
warm-up.

50— 100 ohm unbalanced

SSB, CW DC input: 280 W (240 W on
28 MHz) AM DC input: 80 W

Antenna Impedance
Maximum Input

Carrier Suppression

Opposite Sideband Suppression
Spurious Emissions

3rd Qeder Distortion {Intermodulation)
Selectivity

Sensitivity

iF Rejection

Image Rejection

Internal spurious responses
AF Output

AF Output Impedance
Power Consumption

Dimensions

Weight

60 dB or greater

60 dB or greater (at 1 kHz)

~40 dB or less

26 dB or more (to one or two signals)
SSB; CW: 0.6 KHz (—6 dB) 1.6 kHz
(—60 dB) AM: 2.4 kHz (—6 dB)

4.5 kHz (-60dB)

“note that this is probably a typo-
graphical error in the manuat. Log-
ically, the figure given for AM would
appear to be the SSB selectivity,

SSB, CW: 0.3 uV for S/N of 10dB or
more
AM: 1 uV for S/N of 6 dB or more
60 dB or greater
60 dB or more
1 uV or less
3 W at 10% distortion

8 ohm

Receive: 70 W or less
50 W or less with heaters
off

Transmit: 320 W or less
120 W or less with heaters
off
334 mm width x 322 mm depth x
153 mm height
18 kg

NEC CQ-110E AMATEUR HF TRANSCEIVER
MEASURED CHARACTERISTICS

RECEIVER
Sensitlvity

Signal to Noise Ratios

Selectivity

AGC Characteristics

Dynamic Range

Crossmodulation

Image Rejection
IF Rejection
Internal Spurious Responses

Stability {Tx or Rx)

TRANSMITTER
Power Output

Spurlous Emissions

Carrler Suppression
Opposite Sideband Suppression
Intermodulation Distortion

POWER CONSUMPTION

Noise Floor = —136 dBm

Minimum Detectable Signat = 133d8m
{0.05 uV)

{CW, 2.5 kHz bandwidth)

“Measured on 14 & 28 MHz
SSB, 0.3 u#V input = 16 dB (S+N/N) (singte
tone)

AM, 1 uV input = 6 dB {modutation: 400 Hz
@ 30%)

“Measured on 14 & 28 MH2
SSB=25kHz®@ —-6dB;3.5kHz @ 40dB
CW =800 Hz@ -6 dB; 1.4 kH2z @ —40 dB
Bandpass rippte: SSB = 1.5 dB peak-peak;

CW = 1.2 dB peak-peak;
Minimum Stopband Attenuation = ~40 dB
Less than 4 dB change in audio output
between —100 dBm and +10 dBm
S-meter characteristics : S1 = —98 dBm
(2.8 uV) S9+420 = --54 dBm (440 mV}

" Approx 3 dB per S-point up to S9

(see graph)

Output compression commences at +14 dBm

(SSB, single tone), this is just oves 1 V at the

antenna terminal

No crossmodulation was evident on a

— 90 dBm signal with a modulated +10 dBm

signal offset 10 kHz in frequency.

Greater than —70 dB

{measured on 14 & 28 MHz)

Greater than —90 dB

{measured on 14 & 28 MHz}

None detected, thus they would be less than
-133 dBm at input.

Measured drift of —50 Hz from warm up to

1 hour later (see graph}. Environment

temperature was stable to within +/— 2°C;

transmitter filaments were switched on. This

degrades to about —200 Hz if Tx filaments

left off. Readout was within +/— 200 Hz

of actual frequency.

SSB = 110 W PEP (single tone or two tone)
CW = 110 W (RMS)

AM = not measured (see text)

The power output varied less than 10 W over
all bands.

2nd Harmonic = —16 dB, relative to
tundamental

3rd Harmonic = —~32 dB, relative to
fundamental

Other = greater than —56 dB

Measured —42 dB minimum

Measured —45 dB minimum

Not measured

“See text for comments on hum modulation
Power consumption on transmit was a
fraction over 300 VA on 240 V AC and a
little over 27 amps on 12.6 V {about 345
watts). On receive, it was a little under

70 VA on 240 V AC and about 6A on
12.6 V with Tx heaters on; about 4 A with
heaters off.
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V-15 Type i critics called the
Type il the finest cartridge ever
when it was introduced. The ulti-
mate test, however, has been
time. The V-15's engineering inno-
vations, the uniform quality, and
superb performance remain unsur-
passed by any other cartridge on
the market today. 3/4 10 1-1/4
gram fracking force

M24H . the carridge that does
not compromise stereo reproduc-
tion to add four-channet capability.
Superb . stereo trackability and
quadriphonic carler signal refrieval.
New hyperbolic stylus tip, high
energy magnet, and low-loss
laminated electromagnetic struc-
ture. 1 1o 1-1/2 gram fracking force.

M9SED . second only to the
V-15 Type it in stereo reproduction.
A thinner, uninterrupted pole piece
minimizes magnetic losses. Its 20 1o
20,000 Hz response remains essen-
tially flat across the entire frequency
range for excellent sound qualiry.
3/4 10 1-1/2 gram mracking force.

M91ED . . . excellent frackabillity ar
alesser price. Shure Hi-Track has a
| smooth 20-20,000 Hz frequency
response, ¥% to 12 grams tracking
force and an output voltage of
5.0mv per channel. Nude
mounted diamond stylus tip.

M70E) . the easlest way 10 up-
grade your hi-fi stereo system with-
out stralning your budget. Basically
flar response is comparable to
other brand cartridges costing twice
as much. 1-1/2 to 3 gram fracking
force

SC35C . . . Shure professional srudio
phono cartridge actually improves
on-the-air playback quality of all
recorded material. Cutaway stylus
grip design and ‘band alignment
poinr. Frequency response 20 1o
20,000 Hz.

Pl | B | ~
The People’s Choice - World-wide.

From Singapore 1o London to New York, Shure hi-fi pickup cartridges outsell every othér brand — according 16 independent
surveys. And for good reason: Shure carridges. no matter where they're purchased, are guaranteed o meet the exacting
published specifications that have made them the Critics Choice in every price caregory.

S1SHURE |

AUDIO ENGINEERS PTY LTD AUD!O ENGINEERS (VIC) AUDIO ENGINEERS (QLD) PTY LTD ATHOL M. HILL PTY LTD
342 Kent Street 2A Hill Street 51A Castlemaine Street 33-35 Wittenoorh Street
SYDNEY 2000 NSW THORNBURY 3071 VIC MILTON 4064 QLD EAST PERTH 6000 WA

Distributed in Australia by
Audio Engineers Pty Ltd, 342 Kent St., Sydney. Write for catalogue.

AE124/FP




S Y (7. W MAIL ORDERS: Box 188, [¥C% cmonaA
J Ha

cnterprises COOGEE, NSW, 2034 1 electfonics

"SALES: Room 208, 661 George St., Sydney. Phone: 212-4815 — C.B.C. Bank Bldg., Haymarket.
REG. OFFICE: 21 Judge St., Randwick. Phone: 399-9061.

AMATEUR RADIO EQUIPMENT! NEW 100W (AM) 250W PEP
. o YAESU FRG-7 ,
oL ol (SSE)
10-80M
LINEAR

LOOP SYSTEM
o YAESU FT-101E

TRANSCSI\F/_FR E

o YAESU FT — 301

R TRANSCEIVER AMPLIFIER!
0 -820 H.F. TRANSCEIVER 18 '

o KENWOOD TS-520 H.F. TRANSCEIVER .

o KENWOOD TR-7400A 2M DIG. TRANSCEIVER input Power: 10 W Nom..5-20 WIPEP range

o CHECK OUR STOCK ON OTHER YAESU AND oot mpedgiion H10 3’3&;33.."5“3?335.32‘2‘1‘333.1?".&25::5‘.:5"5& ot Sany
KENWOOD AMATEUR RADIO EQUIPMENT Quiput impedance: 50  nom, p 1o 3:1 VW accattit ) e degradution

Power Supply: 13.6 VDC recommended for best results, 11-14 VDC acceptable positive

THE DE-LUXE 23 CHANNEL of negative ground
C.B.

Pre-amp: 18 dB nom galn across entire HF band. 15 dB typ at 50 MHz, 3-4 dB NF

5 WATT SE|K|,HA-23C Size: 19.1 x 16.5 x 8.9 ¢m wt 12 Kg

0.5uV for 10db S/N 6dB bandwidth ALSO: 80w, 144 — 148 MHZ, FM, SSB

selectivity, 50db minimum spuri-
ous revigtion/Featu;e; :jocal/ lijsr; LINEAR AMPLIFIER 2M10 — 80L

\ switch. PA facilty, Squeich etc. | SEE E.T.1. MAY & JUNE ISSUES FOR OUR RANGE OF:
As low as $79.00! e ELCON CALCULATORS e MINI BECORDER
i P R ri— o CAR STEREO CASSETTES e CAR RADIOS
C.B. Aerials & accessories avallable. ® HAM-WORLD TIME CLOCK

CHECK EMONA’S MOST COMPETITIVE PRICES! e EMONA DIG. CLOCK RADIOS ETC.

THE K-07 IS DESIGNED FOR
LISTENING TO
... NOT FOR
MEASURING

And if that sounds a little odd, then ask yourself how many amplifier tests you have seen where
a really exhaustive listening test has been carried out.

When the K-07 is connected to top quality pickup cartridges and loudspeakers, it saveral mililseconds in a very bad case. During this settling time, all the information
stands on its own for Its ability to reproduce faithfully difficult tems, especially organs, contained in the transient wave form which lasted for that length of time has been
choirs and complex orchestral passages — in fact, any material which contains a irrevocably lost. Thus, an amglifier which appears to give quite good performance in
mixture of transients with fine details superimposed. most respects may, in fact, be robbing the listener of much of the fine detail which was

We have achieved this result by substantially eliminating transient intermodulation in the orlginal recording, the lack of which may be blamed on the recording itself quite
distortion, a brief explanation of which is as follows: unjustifiably. Transient intermodulation distortion can also cause a spitting or harsh

sound from an amplifier as well as fatiguing effect, all of which are commonly blamed

This type qf distortion occurs when an amplifier is called on to reproduce wave forms on “hard to listen 10 loudspeakers which may. in fact, be blametass.
that exceed the internal response time of the amplifier. in most designs, the response of Unfortunately, the trend in amplifier design in recent years has been towards the
the input stage Is faster than that of the final stage. The input stage may then respond to achivement of very good static measurement figures, often at the expense of the
the transient and, in the interval, before the output stage catches up, feedback is dynamic performance of the amplifier. To design an amplifier in this way is not an
eftectively removed and full open ioop gain appiles to the input signal. The input stage engineering decision, but an aconomic one because people compare the published
then overloads fully to the supply voltage or saturation current, and when the output figures when deciding which amplifier they will buy.
stage has caught up, which may be only a few microseconds, the amplifier recoversina We are confident that the more thorough the listening test applied, the more notice-
time which is dependent on all of the Internal time-constants. This may take as long as able will be the ditference between the K-07 and its competition amplifiers.

or contact us direct for your nearest stockist.

TH E A U DIT Ec K-07 Avallable from SYDNEY: Auditec Australla Pty Ltd. 48-4116. Bendaro Pty. Ltd. 85-2126. MELBOURNE:

(AN AUD|TEC/MURRAY DESIGN) Zephyr Products 568-2922. ADELAIDE: Neil Mulier Pty Ltd. 74-1162. BRISBANE: Delsound Pty Ltd.
391-7048, 52-8694. CANBERRA: Musique Boutique 82-2552. SURFERS PARADISE: Beno's Muslical

COMPLETE MODULAR AMPL'F'ER KlT Supplies 38-1568. BUNDABERG: Bundaberg HI-Fi 71-3176. PERTH: Willlis Trading Co. Pty Ltd. 21-7609.
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10% OFF WITH $25 ORDER
15% OFF WITH $100 ORDER

SPECIAL

JULY

SALE

CcS UNLIMITED

THESE DISCOUNTS APPLY 10 TOTAL DIGITAL LINEAR LED " SHIFT REGISTERS
OF ORDER — SPECIALS INCLUDED 7400 $ .09 301 mDIP $.23 RED LED .190 $ .10 2511 $1.49
7410 A3 311 mDIP WHITE LED 2527 1.95
™ 7438 a7 or 14 pin .69 (RED EMIT.) 2532 2.29
b @ ;::; H ;:'2 ok 7453 14 3407 6V 1.09 R12-03.160" 14
401 4 B 1 b
7402 15 7454 B4 74158 97 74181 1.95 723 DipP -49 DL 7“3,2 RED C.C. EDGE L
7403 a5 7460 -;: 7015 9 74123 .43 741 mDIP .25 .30” LHD .99 CONNECTOR 1"
7404 36 Tees B 4157 99 74153 .6 |
7405 M s 35 sy gy 1458 mDIP .53
oo B 2 T S St A 74154 99 75453 mDIP .27 CALCULATOR ELco MoDULAR UM 6/99 ¢ (
o e B g 'y 74C00 13 CHIP 6 PIN 3 POSITION Ll
Lo A B I 762 L 5738 1.95 WIRE WRAP. GOLD P(ATE
7409 8 e B 40 v - :
7410 a6 7478 -4 74100 99
74N 25 7476 .30 74165 99 Accommodates 8, 14, 16, 4, 28 & 40 pin IC’s.
;::: :: ;::2 : i::;: ;}: U N|VERSAI. 2 triple rows of 27 holes for DIP IC's.
7416 35 7486 40 74173 14 Addilion'al space for lunslslors_, resistors s 1 . 50
Ta17 35 7489 2.25 474 .1 BREADBOA RD & capacitors. Very versatile & simple to
7420 e e 4 a7 use,1/16” phenoli¢ with silver plated
7422 0 749 75 24176 g9 a el » 2
48 3 0 8 gy ~—LORACC CrCulls, J /060 L5 0/16%
e o R e aREe SOCKETS SPECIAL DEVICES LINEAR CIRCUITS
3 re ; Solder Tell - low profile ” AF-IF Strip Detector Dip 2.9
AL A T 21T B [ . 2 F S AM Radio Receiver Subsystem DIP 75 00 Pos V Reg (supe: 723) TO-5  § 71
m R M gam e | Apin Loy o 59 | 1310 FM Stereo Demodulator Dip 1% 21 HiPerl Op Amp mOIPTO-5 .29
7402 13 74100 9 74188 220 | Y4 pin .20 28 pin 3 02 Vol lollowe: 10-§ -53
. 16 pin & pin .69 149 Balanced Modulator-Demodulator .99
707 25 74105 44 7aisr 575 iy -2 e 1800 Sieveo multipleser DIP 248 14 Neg V Reg TO-5 120
7438 28 74107 3 0% 138 pi ¥, ] ULNZ208 FM Gain Block 4db (typ) mOIP 118 05 Pos V Reg TO-$ 7
7440 A5 T .38 99 125 WIRE WRAP . goid plete ULN2209 M Gain Block 4adb (typ) mDIP 135 07 Op AMP (super 741) mDIP TO-5 .24
oot S SO LT B | 9 3513 Character Generator 64185 DIP.24 1029 108 Mcko Pur Op Amp mDIF TO-5 89
7442 59 Y023 g5 74193 © 85 K 5V 1A regulator TO-3 135
; 3046 Transistor Array DIP-14 73 209 Ld
7443 I3 745 54 Taee s 4 - 30 v Foliower Op Amp mDIP o7
7444 73 e .58 74195 74 m Hi perl ¥ Comp mDIP 10-5 95
7445 73 AR m 74916 125 39 Hi Speed Dual Camp DIP 113
7446 81 208t 104 797 73 S VOV NegReg s 12, 10.220 1.9
7447 79 TS 104 raies 173 LED D'SPI_AY $29 95 10K en .:: SR Tt e
7448 J9 10 9 74199 149 ™ 1 x 8K EROM L 1z erechion Timer DIP 1.70
7450 a7 051 Y 7000 Sas DL1OA RED CA 20" "",), ,.,:., 3 Quad Op Amp DIF 152
oL 707 RED CA 30" RHI 1.49 ] 319 uad € lor DIF 158
Low POwaR DL 507 RED CA .50 RHD 149 IKEYBOARD s ot s e (39, £, 5V, 127 -
M m gast B a0 4 | FMD 330 RED CC.y75" -:u .89 RO RITS N 15V, 18Y, 24v) 10-3 169
70 B rass ™ qam 49 | O 702 ReD ff 4 :’:«n :':: E 30T Pos V reg (5V, 6V, BY, 12,
MO B yan B a5 hra s s 142 ZSUESH o4 4 9 fa 15V, 18Y, 4V} 10-220 149
T B w2 & Taes g5 adls GREENCA. " LHO 1 38 I3, 372 AF-IF Stiip detector DIP 9
oo B T S TS o MANS YELOW CA 2" D 4 39 373 AM/EM/SSB Strip DIP 1402
74110 .9 74174 .56 T4L164 225 MANS2 YELLOW CA 3" LHD 1.89 CA LCU LATOR I MAN I M 76 Pos V Reg mDIP .68
MR a5 ras 13 MANGS RED CA 6” (HD 2.19 * 80 2w Audic Amp DIP .30
M0 3 g5 109 DL74T RED CA 6" LHD 299 | DISPLAY ON PC BOARD 180-8  ew Audio Amp mDIF 125
LA LI % I PP 65 381 Lo Noise Dual preamp DIP 175
LOW POWER SCHOTTRY m q ¥2 Lo Noise Dual preamp DIP 175
24800 % s 8 gaises 208 99 ST High stew g Opfame e
$40  Power diiver 10-
im % ous @Y .2 MULTIPLE DISPLAYS [Gany R P
741508 38 yas7e Y re0s19) 220 “a{ AY51013A $6'95 555 Timer mOIP a5
741810 36 r4l5% 130 7418197 220 HSH 33 3 DIGIT RED .12" CC R $56A  Dual 555 Times DIP Ly
741820 ¥ 741593 1.0 FITS 14 PIN SOCKET $ 09 560 Phase Locked Loop DIP i
DL 33 B 3 DIGI RED .17" CC 561 Phase Locked Loop DIP 1]
NIGH SPEED MAG. LENS FITS 14 PIN SOCKET .99 565  Phase Locked Loop OIP 10-5 118
TAMOO 35 74M22 25 T4Mer .25 DL 33 B~ SAME AS DL1I& EXCEPT 7S function Gen mDIP TO-5 195
T4MO1L 20 eMl0 5 ;:n;z = = > D':c’"";‘;gsn_, caill 3°| 256 BIT RAM TRI-STATE ;: 3,... ?ﬂofzx’u’.:” - ..:
T4Hos g 74H40 25 H74e : - - perationa or .
74H08 35 7aMSO 25 74Migy .58 7414 s s oo S $3.25 710 Hi Speed Vol Comp DIP 35
JH10 55 TeMS2 25 7anwz .58 | WP Soe2- MAG. LENS FITS 14 PIN SOCKET 1,39 71 Dual Diflerence Compar DIP 3¢
s 3 s ey 6 FND 3T S DIGHT SEC B - MAG.  1.95 73 VReg DI 62
TAHD o5 TaMSS 25 ramios .;27 $1.75 ea. 733 Oil. video :‘“’IA ’ol;’ -89
74H2) TAHEO 25 T4Myos 79 Dusl M Perf Op Amp DIP 107
2 bit ROM TTL 16 pin 741 Comp Op Amp mOIP 10.5 32
Fem DISCRHE I_ED’S 84 P 747 741 Dual Op Amp DIP o1 1O-5 74
EACH 748 Freq Adj 741 mODIP ]
proop R B LS Y VU MEq INFRARED CLEAR DOME 20 ISHIFT REG ISTER S M58 Dual Comp Op Amp mpIP 62
0014 25 4020A 172 son8A R 170" EACH 1800 Siereo multipicser DIP 248
b e A L o a fuvios CLEAR DOME 170" 23 12502 1024 bit MULT DYN 16pin  $3.75 o s ‘"‘9":" oIp A9
’ X . it MULT DYN 8 pin 3.75 ore Mem Sense AMFL Dip 7
407TA 26 w23 35 49724 38 MVSsO CLEAR — AXIAL .09 .12 2504 1024 bit M . 7525 Core Mem Sense AMPL DIP ™
4008A 152 4024 89 4073A 5] MVSO RED — AXIAL 09 <12 2511 Tri-S1ate Dual 50-100-200 bit 8038 Voltage contr. osc. DIF .28
40054 S/ WISA 25 4754 )9 STATIC 14 pin 295 8864 9 DIG Led Cath Orvs DIF 225
Q1A M wrA 59 wa . fmsiioo RED 197 12 12518 Hex 32-bit STATIC 16 pin 2.95 75150 Dual Une Oriver DIP .75
::;: ;z :{o‘: : :‘;ﬁ: 'A:: AL200 RED DIFF. SUBMINIATURE -12° .12 12519 Hex 40.bi STATIC 16 pin 2.95 ;ss::; guu-{ :;'."’h""‘,' [:hﬂ ml;)IP .:s
. B . 3 4 2 bit STATIC 8 in 2.95 4| ripheral ver mDIP .35
ONE 45 @A 1D A s | ALTTI.08 O HAnr RN AT P, :::; D"::, BS:blll's: MT,: T 395 75453 (351) Oual Periph Dviver mOIP 35
OMA 127 w0MA 1 esgsa pno ; . ] Quad 8 P! x 7491 Quad Seq Oriver los 16D DIP 7y
WISA 177 waA RLC-200  ReD i cg::n:;;nsc‘-}";"v 25 3013 1024 bit accum. Dynamic 8 pin  1.75 75492 Hex Digit driver O 4
4 . CONST. BRIGHTNESS 4.5 1. - i ‘i ] 1.59 .
40164 AR 049A g 5016 500/ 512 bit Dynamic 8 pin
7. .0 « ALC-201 RED DIFF. CURRENT REG.
AL A s CONST. BRIGHINESS 4.8- 199 .28 MMS 369 Divider mDIP $2.35 CENTRAL PROCESSING UNIT
- HZ color TV $1.50
74C00 19 7KT4 o ace2 249 | AL.4403 RED DIFF. FULL LOOD .19 45 Crystal 3.58 M 8008 s 1 9 9 5
24C02 % 77 g3 7uC1e)  2es " &
24C04 4 740107 133 74 1ee 265 | [ OREEN wOLY T 4 OPTO ISDLATORS ~
74008 8 74151 263 7uc7y 1:2 | cLEAR POINT 150~ 981 Gcos Opio solator diode Lov 8080A $19.95
7410 35 74C154 38 HC19s 2% M2 Opto isolator 1 ansistor 70
T2 35 24057 476 moces LS
T4 16 24€160 248  goc oy 9%
7 i e MM 5330 $6.95 FREE CATALOGAVAILABLE ON REQUEST
4% DIGIT DVM LOGIC E BANKAMEN I CARD MAS TERGHARGE CHARGEX
CALCULATOR CHIPS
CV5002 12 digit, 4 lunction fixed decimal LH 0070 BARCLAYCARD ACCESS EVRUCARD
batiery operation — 40 pin 1.95

CT5005 12 digit. 4 funciion plus memory, fined
decimal — 20

pil
MMS5725 8 digit, 4 function, floating decimal

18 pin

MMS5736 6 digit, 4 function, 9v battery
opeiation — 18 pin

MMS5738 8 digit, $ tunction plus memory and
comlant floating decimal, 9V battery

operation — 24 pin
MM5739 9 digit, 4 function, 9V battery
operation — 22 pin

BCD BUFFERED REF. $6.95

300D
ll)-tJleL183LOlg a/0 $12.95
ANALOG BUILDING BLOCK

MM 5616 $1.25

QUAD BI-LATERAL SWITC‘H

vid air manl

Data included with order on request.
Add $.30 ea. ¥ item i priced below $1.00

5

CA

The prices as ligted are
nternational postal money
POstage pard
Add $1.00 to cover shipping and-handling if order i

within three days from

INTERNATIONAL ELECTRONI
VILLAGE SQUARE, P.O. BOX 449
CA 93924 usA

RMEL VALLEY,

' Austrabian dolars. Send

receipt.
less than $10.00.

CcSs

PHONE (408) 659-3171

bank cheque with order. "
order 13 used send receipt with order. Shipment will be made

UNLIMITED




DATA SHEETS EXPLAINED

The data sheets which we publish regularly are very popular, but from time to
time we receive requests for a fairly simple explanation of the terms and
abbreviations which one finds in semiconductor device data sheets. This article
has been prepared to satisfy your requests. by 8ran Dance

THE INFORMATION contained in semiconductor device
data sheets is often grossly misunderstood. Great care must
be taken to ensure that the exact meaning of a term or
abbreviation is clear. As an example, we can quote the
following conversation which actually occurred between
two people who should both have known better.

A representative of a semiconductor distributor was
showing data on a new power device to a lecturer. The
lecturer said that the device data was wrong, since the maxi-
mum collector current was quoted as 12A and the
maximum collector-emitter voltage (Vg o) as 80V, this
is a power level of 12 x 80 = 960W, but the maximum
permissible dissipation quoted in the data sheet is only
90W. The representative could provide no answerl

The data was, of course, perfectly correct. The
problem arose because neither of the people concerned
had appreciated the exact meaning of Vg o which signifies
the collector-emitter voltage with the base open circuited.
Under these conditions (with zero base current) the
collector current will be very small and the power
dissipation in the transistor will also be quite small. Thus
there is a great deal of difference between Vg (the
collector-emitter voltage under any conditions) and VagQ
(the collector-emitter voltage with the base open
circuited). If still more information is required, one must
look into the SOAR (Safe Operating ARea) graph to
ascertain the regions of the collector voltage/collector
current curve where the device can be safely operated for
limited or unlimited times.

This is a very simple example of the pitfalls one can
encounter if ones does not really understand the exact
meanings of the terms and abbreviations used in data
sheets. Such misunderstandings are very common, but not
{we hope!) amongst the devices covered in our data sheets,
since it is equally important that our readers understand
the exact meanings of abbreviations used in data sheets
on relatively simple devices such as ordinary diodes and
transistors.

LETTER SYMBOLS

Three of the most important symbols used in semi-
conductor device data sheets are V, | and P for voltage,
current and power respectively. Various subscripts are
added to these three letters to indicate the electrode(s)
to which the symbol is being applied and possibly certain
circuit conditions. Some of the most commonly used
subscripts are listed below.

NXS—H4DO0ZTX-—TOMTMMOO

anode

average

base

breakover

breakdown

collector

drain or delay

emitter

forward

gate

holding

input

junction

cathode

peak value of a quantity
open circuit or output
reverse or repetitive
source, short circuit, series or shield
in the on state (that is, triggered)
working

specified circuit
regulator impedance

CAPITALS AND LOWER CASE Both the quantity being shown and the subscript may appear as a capital or lower case
letter in order to differeptiate between instantaneous and rms values. The basic rules are given in the following table.

Capital quantity symbol
plus capital subscript

[V.I,P] + [C.E.B]

The steady current {no signal) value.
The subscript (AV) may be added to indicate the total average value
with signal or (M) for the total peak value.

MEANING

Capital quantity symbol
plus lower case subscript

(V.1,P] + [ce.b]

The rms value of the alternating signal component.

The subscript {av) may be added to indicate the average value of the
varying signal component or {m) to indicate the peak value of this
component,

Lower case quantity symbol
plus capital subscript
[V,i,p] + [CIEIB]

The instantaneous total value of the quantity concerned.

Lower case quantity symbol
plus lower case subscript

L [v,i.p] +[c.eb]

The instantaneous value of the varying signal component.
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Thus ig is the instantaneous value of the total emitter
current, i, the instantaneous value of the alternating com-
ponent of the emitter current, and Ie(AV) the average (dc)
value of the total emitter current. Other subscripts can be
used in a similar way, | ¢ being the forward dc current with
no signal, ig the instantaneous forward current and | gy
the peak forward current.

ORDER OF SUBSCRIPTS

In most cases more than one subscript is needed; the
subscripts are usually placed in a definite order governed by
the following rules:

The first subscript indicates the electrode at which the
current or voltage is measured.

The second subscript denotes the reference terminal or
circuit mode. (This subscript is often omitted if it is felt no
ambiguity will arise.)

The letter O may be used as a third subscript to show that
the electrode not indicated by any previous subscript

is open circuited. Similarly the letter S can be used as a
third subscript to show the third electrode is shorted to
the reference electrode of the second subscript, whilst the
letter R as a third subscript indicates that a specified re-
sistance is connected between the third electrode and the
reference electrode.

The supply voltage to a collector is indicated as Ve the
second suffix being a repetition of the first in the case of
supply voltages. Similarly, one often meets the symbol
Vpp for the positive supply to a CMOS {or COS/MOS)
device, this being the supply to the drain. The negative
supbly to CMOS devices is normally represented by the
symbol Vgg.

It should now be clear why V is the steady collector-
emitter voltage with the base opeh circuited. Similarly
IcER is the collector cut off current with a specified
resistance between the base and emitter. It is current
with the base and emitter joined, since either the base or
emitter can be used as the reference electrode without any
change when they are joined.

The parameters of individual devices vary from one
device to another of the same type number. The typical
value of a parameter such as transistor current gain is often
quoted in data sheets by the abbreviation ‘typ’ after the
quantity, but minimum and maximum values are also often
quoted. In economical devices no maximum and minimum
values may be quoted. In the case of breakdown voltages,
the minimum value applicable to any device of that type
number is usually quoted so that the circuit designer knows
that he can apply that value of voltage without danger of
the device junction breaking down.,

The above discussion gives the general principles of the
way in which the symbols for various parameters are
chosen. It is not complete, since we have not yet covered
such items as current gain of a transistor or thermal
characteristics of a device. However, these and other
quantities will be covered in the following tables.

THERMAL CHARACTERISTICS
The symbols used for the following thermal quantities
apply to all types of semiconductor device.

Ptot  total power dissipated within the device

Tamb ambient temperature

Tc temperature of the case of the device

70

T. temperature of the junction in the semiconductor
L material

T temperature of the mounting base of the device
" =Ty

Tstg storacge temperature

Hh thermal resistance of heat sink. (LInits. °C/W)

(]

i contact thermal resistance between the case of the
device and the heat sink

(7} junction to ambient thermal resistance

0;.2mb junction to case thermal resistance

SYMBOLS USED MAINLY WITH DIODES

Cd diode capacitance with reverse bias

Cf diode capacitance with forward bias

C]- capacitance of the junction itself

cmin minimum capacitance {which occurs at the rated
breakdown voltage)

Co diode capacitance at zero bias

fco cut off frequency of a varactor diode

'F total dc forward current

ig instantaneous forward current

"F(AV) average forward current

lEm peak forward current

IERM  repetitive peak forward current

lgswv  non-repetitive peak forward current occurring under
surge conditions

Ig continuous reverse leakage current

ig instantaneous reverse leakage current

IgRRM repetitive peak reverse current

'RSM non-repetitive peak reverse current

2 zener diode continuous operating current
Izm zener diode peak current

ton turn on time

toff turn pff time

t, rise time

trr reverse recovery time

tg storage time

Vg steady forward voltage

VE instantaneous forward voltage

Vg steady reverse voltage

VR instantaneous value of the reverse voltage

VRM peak reverse voltage
VRRM repetitive peak reverse voltage
VRsSM non-repetitive peak reverse voltage (on surges)

Vz zener diode working voltage

SYMBOLS USED MAINLY WITH TRANSISTORS

cob transistor output capacitance in the grounded
base circuit

Coe transistor output capacitance in the grounded
emitter circuit

fr transition frequency or gain-bandwidth product in
common emitter circuit

hgg current gain in the grounded emitter circuit (or in

(hF . the grounded base or grounded collector circuit).

hFC?

h¢e the increase in collector current divided by the
small increase in the base current which produces
it. {Small signal current gain.)

Ig. Ic the steady base, collector or emitter current.

or lg

IB(AV): the average value of the base, collector or emitter
Ic(AV) current.
or 'E(AV)
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Icex  collector cut off current in a specified circuit

'Cl\|/|' IBm peak value of collector, base or emitter current
or EM

Ih. ¢ rms value of the alternating component of the

orlg  current

tbm- Yem Peak value of the alternating component of the

orTem current

ic,ig  instantaneous value of the total current

or IE

ic. ip instantaneous value of the alternating component

or ig of the current

icgo collector cut off current with the emitter open
circuited

ices collector cut off current with emitter shorted to

or lcgg the base

Iceg collector cut off current with the base open
circuited

Icer collector cut off current with a specified value of
resistance between the base and the emitter

legp emitter cut off current with the collector open

circuited

VBE(SAT) base-emitter saturation voltage

V(BR) breakdown voltage

V(BR)CBO collector to base breakdown voltage with
emitter open circuited

V(BR)CEO collector to emitter breakdown voltage with
base open circuited

Ves collector-base voltage

Vepo collector to base voltage with emitter open circuited
Vee  collector supply voltage

Vce collector to emitter voltage

Vceg collector to emitter voltage with base open circuited

ce collector to emitter rms voltage
VCE(SAT) collector to emitter saturation voltage

VeB emitter-base voltage

Vggp emitter-base voltage with collector open circuited

Veb emitter-base rms voltage

SYMBOLS USED MAINLY WITH FETS

Ip steady value of the drain current

Ipgg  steady value of the drain current with the gate
connected to the source

Ipm  peak drain current

g steady gate current

Ig steady source current

DS drain to source (or channel) resistance

Vps steady drain to source voltage

Vas steady gate to source voltage

SYMBOLS USED MAINLY WITH THYRISTORS

IFRM  repetitive peak forward current

IEgMv  hon-repetitive peak (surge) current

gD gate current which does not trigger the device

igT gate trigger current

lIca gate turn off current

1y holding current required to maintain conduction

R steady reverse leakage current

IRG reverse gate current

IRRM - repetitive peak reverse current

tRSM non-repetitive peak reverse current (in surge
conditions}

T steady anode-cathode "ON‘ state current

Pg gate power

tgt gate controlled turn-on time

‘aq gate controlled turn-off time

\?(BO) breakover voltage
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continuous off state voltage

VEG forward gate voltage
VGT  9ate trigger voltage
VR steady reverse voltage

OPERATIONAL AMPLIFIER TERMS

Bandwidth, &f. The frequency at which the gain falls by a
factor of 0.7 relative to the gain at low frequencies.
Common mode rejection ratio, CMMR. The gain when a sig-
nal is applied to one of the inputs of the amplifier divided
by the gain when the signal is applied to both the inverting
and non-inverting inputs. It is usually expressed in dB.
Frequency compensation. An operational amplifier requires
a capacitor to enable it to be used in circuits which are
stable over a wide frequency range. Internally compensated
operational amplifiers have this capacitor fabricated on the
silicon chip, but an external capacitor must be used with
other types of operational amplifier which do not contain
an internal capacitor

Input bias current, lpi... The mean value of the currents at
the two inputs of an operational amplifier.

Input offset current, |gg. The difference in the two
currents to the inputs of an operational amplifier. Normally
much smaller than the input bias current.

Input offset voltage, Vgg. The voltage which must be
applied between the two input terminals through equal re-
sistors to obtain zero voltage at the output.

Open loop voltage gain, Ay . The amplifier gain with no
feedback applied.

Output resistance, Rg. The small signal resistance seen at
the output when the output voltage is near zero.

VOLTAGE REGULATOR TERMS

Dropout voltage, Vpg- When the difference between the
input and output voltages falls down below the dropout
voltage, the device ceases to provide regulation.

Foldback current limiting. In regulators with foldback cur-
rent limiting, the current will ‘fold back’ to a fairly small
value when the output is shorted.

Line regulation. The change in the output voltage for a
specified change in the input voltage.

Load regulation. The change in output voltage for a
change in the load current at a constant chip temperature.
Quiescent current, |q. The current taken by the regulator
device when it is not delivering any output current.
Ripple rejection. The ratio of the peak-to-peak ripple at
the input of the regulator to that at the output. Normally
expressed in dB.

MONOLITHIC TIMER TERMS

Comparator input current. The mean current flowing in the
comparator input connection during a timing cycle.
Timing capacitor, Cy. This capacitor is normally connected
between the comparator input and ground. The time taken
for it to charge controls the delay time.

Timing resistor, R¢. This is the resistor through which the
timing capacitor charges.

Trigger current. The current flowing in the trigger input
connection, at the specified trigger voltage.

Trigger voltage. The voltage required at the trigger pin to
initiate a timing cycle.

Conclusions

Data sheets must be used intelligently and with much
thought. Information on the conditions under which an
entry in the data sheet is applicable is often stated in small
print, but is of great importance. Data should always be
thoroughly studied before a device is used for the first
time; only then will you be able to fully understand the
potential applications of the device.
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SWR METER

MP June only special,
SWR 300 normally

$19, while stocks last ‘

! ? at $14.00.
Features: voL. Bass, TResLe. presence| MAGNETIC MTG,
ontrols, H'ph .t kts & sl ber, loud »
phone, tape ;“s slumber, loudness WH'P ANTENNA

rumble, scratch switches,

looking blk. anodised pancl. Dual STC TA-108 hybrid

power
32v.
$6.50. Qty. 200

amplifiers glve max.

supply. Ceramic cart. input. Transformer extra

assembled on expensive ‘ J | d ial. CA
une onty special, T

70 normally $15.75,
while stocks last at$12

18w/ch in 8-15 ohms,

NEW DIGITAL
CLOCKS

MA-1002, 12 HR or 24HR,
$12. Transformer to suit
$6. MA-1010, 12HR $17.
Same as MA-1002 but large
display.

MA-1003, 12HR CAFR
CLOCK
12v DC operation,in-

cludes xtal add only 3
switches, as in E.A. May
issue.$27.50.

Digital clocks post free

[
)
i
|
|
|
)
)
|
|
I
)
|
|
|
|
)
|
I
|
|
|
|
|
|
i
3

JUMBO
BAGS $3ea.

BIG DISCOUNTS FOR QUANTITY BUYERS.

ary 1-9  10-24 25.99 100¢
A 4% 10 AMP CONTACTS — Soider Terminais
6,12,24,50v AC 2:50 200 1.80 1.66
115,224,380V AC 265 212 190 1.76
X\ !\ 6,13,24V bc 250 2:.00 1.80 1.66
£y ag,110v oc 265 2-12 1.00 1.76
220v D¢ 305 243 220 2.02
CBZ 4% 10 AMP CONTACTS — Plugin
220v AC 263 212 190 176
] Socket for above 270 216 194 1is0
CF 4% 10 AMP CONTACTS — P.C. Terminals
; 220v AC 265 2-12 190" 176
12,2av oc 2.50 2-00 1-80 166
K.G. OPEN TVYPE RELAYS
- E] 12v DCSA 186 1.48 133 1.24
12v oC 10a 200 1-60 142 1.33
KP PLUG-IN 8 PIN (2%) AND 11 FIN (3%) 10 AMP
CONTACTS
Q 14 2av AC 8P  2.30 1-84 1.65 1.54
220v ACBP 2.35 196 1.76 1.63
ia0v ACBP  2.80 224 2.0] 1.86
220v AC11P 2.80 2.24 2.01 1-86
HM AC11P 310 248 2.23 32.05
] 12,23 110v DC 8P 230 1.84 168 1.54
1224V DC 11P 2460 2.08 1-87 1-74
11ov DC11P 276 2.20 1.98 ]84
A0
TP 3 ¢/0 25A CONTACTS - SPADE TERMINALS
12 24 Sov Ac 2-75 220 1.98 1-83
11s,220v AC 300 2-40 2-16 2.00
80V ac 315 252 226 210
12,18 2a,30v Bc 278 220 198 i-83
110.220v oc 300 230 216 2.00

400 %W Asst, Resistors
500 %w "

300 1w * o

100 Asst. Semiconductors
100 Asst. Poly Caps 160-
630V

150 Asst. various caps

[J 60 Asst. Etectrolytics

O
]
0
0
O
O

|
0
|
|
i
|
|
|
i
L
0
|
0
]
|
|
|
]
|
0
|
|

BONANZA JACKPOTS
For experimenters and con-
structors, a Jarge assort-
ment of new, high quality
parts samples, speclals,
end-of-line components
Incl. semiconductors.

JACKPOT No. 1

A 500gm (approx) Lucky-
dlp offer, all useable parts.
USD to $25 worth for only
$5.

JACKPOT No. 2

A 2Kgm (approx) assort-
ment in a 315 x 270 x
160mm box includes relays,
edge connectors, pots,
switches, semis and many
others too numerous to
mention ONLY $10.

;".

®,
LAST FEW fu $31 O

Big sound with great features: vol, bass, treble
controls, headphones & tape (5P din) sockets,
slumber switch, LM 377 IC, complete incl. trans-
former, etc. The tuner incorporates an AM broad-
cast tuner. Both amps are Aust. made and ready-
assembled. Suit extras as per 10W amp above.
Matching speaker boxes with 2 way speakers PR
$48[1

3W stereo amp boards

Available with rotary or slider controls — duai
LM380's, 12-18V supply, VOL, BASS, TREBLE, ap-
prox 200mV input. With rotary controls $7.00 With
slider controls $8.00 240V Transformer, extra $4.50

VORTE

VORTEX Stereo Cassette Deck
mechanism with tape eject facility and
resettable counter. Easily operated by
5 push-button (piano key) controls, &
includes high quality " ALPS’’ record.-
ing/play back head & erase head. Tape

speed 4.75cm/sec,

Record/Playback kit $27. Transformer $11.50
VORTEX SPARE PARTS

REC/PLAY HEAD $9.50, DRIVE BELT COUNTER $3.50, COUNTER BELT

$2.25, MOTOR 100V

$1.50, PINCH ROLLER

Electronic

RAgencier

115-117 Parramatta Road, CONCORD, N.S.W. Telephone (02) 747 6472

CAPSTAN $2.50, TAKE-UP SPOOL SWITCH $1.25, REWIND SPOOL $1.75

Trading Hours ~— 12.00 — 6 pm Mon-Frl. 8.30 -
Mail Orders — P.0. Box 1005 Burwood North 2134,

Post & Pack — Add 15 per cent up to 525 order value, 10 per cent over.
Minimum Order Value — $5.00 C.0.D.'s Send $3.00 pre-paid

Prices & Availability — as at 20/4/77

only $7.50, $1.90, ERASE HEAD $2.20, MICRO-

$1.20, TAPE CLUTCH (White) $1.40)
1 pm Sat.

E.A Jan | 240V i t,
CB RADIO (1:3.6V gta:r:/ouss':z' at 1"%‘:\
POWERMATE (ot intoroversouce
Kit $16.50 O
P New 2.5AMP
model available
. For those iarger SSB sets, etc.

We sell, service and trade-in the be
PACE, ROYCE, PANTHER, JOHNS
SIDEWINDER, MIDLAND and all t

o0 $21.50

¢

NEW ETI — 712
C.B. POWER
SUPPLY KIT

2-5A $29.50

with foldback current limiting

have a great range of . . .

Part No
PL-259

PC-258

MP-4
MS 4
cc-2

RG-58/U

Part No
DM-35

K-815

LH-1

MH-40
MH-25
HLA

SWR-300

JD-310

Jo-17

JD-175

JG-140

SM-t

CA-60

CA 70

CB-100

CB-125

CB-200

CB-220

DM-1487
DH-100SL

C.B. ACCESSORIES
Plugs Connectors and Cables
Description
HF Co-Axial Plug
Adaptor for PL-259 plug for RG58/U cable
Adaptor for PL-259 plug for RG59/U cable
Plug with inbuiit adaptor for RG58/U cable
Panel Socket with flange suit PL-259
Panel Socket without flange suit PL-259
Cable joiner double female sult PL-259
Cable joiner double male suit $0-239
Cablegoiner “T"" Connector
(DOUBLE male and Female)
Lightning Fitter and Arrestor
PL-259 plug 50-239 socketL
ummy Load with indicator lamp for
transmitter power of 5 watts 50 ohms
Impedance PL-259 plug
1 meter Cable Assembly — RGS58/U cable
with PL-259 plug each end ~— sult SWR and
other test meters etc
CB 4 pin microphone plug
CB 4 pin michrophone panel socket
Mic Cable 3 conductor single shield
curly-cord, colour black
Cable 52 ohm low loss black per metre
or per 100 metres

ACCESSORIES
Description
Omni-Directional Hand-held Dynamic
Michrophone- with 2M curly-cord
imp 500 ohms Freq.Resp 20 Hz-10Hz
Sensitivity -70dB
Extension Speaker 8 ohms 5 watts
weather proof with mounting bracket
Public address Speaker 5° Horn type
8 ohms 5 watts weather proof with
mtg bracket
Microphone Holding Clip - magnetic
mounting to car dash etc
Microphone Hilding Cllp-with
2 seif lappmg’screws
""Hot-line™ Filter-reducer ignition
interference-comprises choke and
capacitor insert in 12V pos iead
In-line SWR and Field Strength meter
M forward and refl ower
by bridge method SWR1.1 10 1.3 Imp
52 ohms Accuracy 5/ indicates
transmitter power output strength
In-line SWR and PWR Meter to 10 watts
In line SWR,PWR AND Fieid Strength Meter
de-luxe with 2 meters for continuous
measurement, 0-10, 0-100 watts, specs as SWR-300
In-line SWR and Fieid strength Meter with
in-built Antenna Matcher, specs as SWR-300
and JD-140
In-line Antenna Impedance Matcher, use 10
100-watts, with Tune and Load controls, Low
loss type now lower your SWR by correct
matching of CB transceiver and aerial
CB8 Transceiver Slide mount kit with lock
2 keys etc. suits all types, for easy service
adjustment, security

CB ANTENNAE
AM/FM/CB Lock down Centre loaded with
sg‘mFehrA cables and plugs, one for CB one for

/

Magnetic moung whip - Centre loaded coil with
3m cable & PL-259 plug heavy ceramic mounting
no installation required

Roof or Boot Mount Whip-Centre loaded coil
mount base for roof mount (hole) or boot mount
{clamp to oage of boot lid) with cabie & plug

Sft Hellcal Whip Antennae-stagger wound, best

performer SWR down to 1.1.1. when tuned with base’

121t Jead & PL-ZSQ(PIuo to sult extra

Base Station Ground Plane-ring-rod radiator
19ft ior,, high efficiency vertically

polarised, omni-directional aluminium construction
in 4 sections, accepts PL:259

Base station 1/4 wave ground plane antenna

4 x 1t radials, 9t centre radiator, very low
SWR, accepts PL-259 plug

Base Station Microphone with *'push-to-(alk”
switch and’lock, dual Impedance 600/50K ohms
Oynamic Headphone with Boom Microphone
(impedance 200 ohms) ideal for mator bikes
tractors, racing etc.

st brands Including
ON, GEMTRONICS,
he others, We also

3.00

4.30
1.65
1.75
28.50

Price

6.35

13.50

11,50
75
75

3.10

19.00

19.95

29.50

32.80

16.50

9.50

32.00

19.00

19.95

22.00
3.00

§3.00

39 00
29.95

32.95

Write your Name, Address, P/Code here V and send your order to P.O. Box 1005, Burwood Nth. 2134.
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HELP US CELEBRATE OUR NEW PREMISES AND OUR “SWANN
ELECTRONICS” (FORMERLY McMURDO) DISTRIBUTORSHIP FOR
QLD. WE ARE HAVING A “BARGAIN MONTH” (SPECIALS NOT

APPLICABLE FOR BARGAINING). “Come In and Bargain” 504768595

FET V.0.M. POLARITY REVERSAL SW SPEAKERS PHILIPS Eg?%?g Eg
Ranges: 25 ranges. DC Voltage: 250mV, v, [reem = n AD12100 12" woofer 40W.......... $54.75 N e
2595000V 0 ? ac voitage § ———41 ALIZ100 127 wooter 40W...........ocooeoenon.. 3 BC182L 25¢
g{ainv' 135,w"v3n“§s§g.“sia"2vs n&k”%;:A )| AD1265 12" woofer 30W....... $34.99 | 8e7 He
250mA. OHM: R x 1, R x 10, R x 100, R x LT ADBO066 8" woofer 40W................... ... $20.90 17800 70c
i s o 3056 0. 1o" || AD12100 12;: twin cone 25W ... $53.75 | oar .
AC — CURRENT PANGE — POLAR. REY. = AD1265 12" twin cone 30W................... $34.99 | MM i (605 . mig) "3
SMICH. TRANSISTON TESTER INCLUDED. o | ADBOBO 8" twin 6W ... $7.90 | ige GrenLedE e e
(10'\'1'.1 5'?v,“2so\|/h|1£00z. (IOOKSN}; cz'exlv' = = AD5060SQ8 5 mid range 40W................ $15.90 | allierson Gl b X7
wi al on, Vi = LX) .

i R g M Tty AD0210SQ8 2" mid range 40W................ $38.90 | Socut s Back, red/biack g
DC Cumrent: 10u A, 0.025mA, 0.5mA, SmaA, ADF1600/8 2-way X/ ; $10.75 chassls sockat red/black 40c
T ML y X/OVer ......ccooccvivean.. . .

] : probej (250mV). AC IC Clip, red/black 80¢
Current: 10A. OHM: Rx 1. Rx 10 R x1000. R ADF500/4500/8 3-way X/over.................... $16.85 | MiC Caie singie iight duty 20em
:;2&%050%52863%% 02'3&% DEIRAO, -| AD0160 Dome tweeter . $13.85 | Me i 1 ?,”“;, i .

22000, 20K, D0160 Dome tweeter ......................... ] ig & hant Hu !
ACCESSORIES 498 watts . S YL & $5.20 | CABLE 4 core light duty 75¢
" le h d 0
IIE oy 1 o 20| M R et e okl | 1D B WA i ..o e oo $5.35 | WELASL o oy duty " ogem
red and 1 black $2.20 Pin to probe 1 red and black $1.75 | 8 x 4" S W ... $7.50 SPEAKER CABLE
Banana to probe 1 red and black $1.75 Universal test leads 8" x 5" 3W i :‘9 8 14/0076 light duty 13cm
;4'2::2:;; osr; sgo; of pin plugs and banana plugs 1 red and 1 e X Ly DYV $570 68:)(28‘%?‘7567?;;\;““'7 5322
Cases to Suit ibove metres $11.00. g” tX 6 tse\ﬁvsw ............................................... %?38 SO:T}\NBOW e 35¢cm
weeter SW ... ...........cccoeenverriericeniaee.. . 1 e ==l
AN (50 e - PHILIPS SPEAKER KITS 10 % 718 o5m
50 mA. $8.50 | 12" 40W 3-WaY .....oooveeeoeraeieeee $265.00 | 5 core 90 12 mm (mains duty) ....50cm
\IILTA g;?(s) 8.. 40W 2-way $1 44 00 7 core 9/0 12mm (mains udty) .60cm
B i (42‘ 42","“) — U R U R R e . %V c%ri% bl\gl':liiftl)%xoiléﬂmﬁ i!;g:‘\
L h $8.40 Inc. speakers & woodwork. RANGE C.B. GEAR
= iy e MAIL ORDERS ADD 15 percent TO $25 10 percent OVER E C.B.
Bual VU meire .. $7.50 ALL GOODS IN STOCK AT 7-7-77 AND ACCESSORIES
—PTY LTD— NEW ADDRESS FOR HEAD OFFICE AND MAIL ORDERS,
D L 1 WICKHAM TCE. (CNR. WHARF ST) CITY 2296155 BRISBANE
also 35 LOGAN ROAD WOOLOONGABBA 391 7048

TRADE ENQUIRIES & MAIL ORDERS WELCOME (NOTE AMELIA ST. CLOSED)

& EDGE cleCTRX [

NOW APPOINTED DISTRIBUTOR FOR
WOOFERS MID-RANGE TWEETERS ALL RANGE
/ “\ '.q"e’.

C300L06 12 inch $35.00. C100N02 4 inch $9.00 DO25N15 1 inch $11.00 C080%03 3 inch $5.00
Maximum power 50 (W), Effective FreqRange:fo  Maximum Power 30(W) Rated Freq Range 1000 Maximum Power 30(W) Rates Freq Range 2600 Maximum Power 6,0(W) Effective Freq Range fo
~ 3000(H2). Magnet Weight (37.7 oz2) — 1000(Hz). Magnet Weight (6.25 0z) 22000(Hz). Magnet Weight (8 54 oz? 15000(Hz). Magnet Welght (2.77 oz).
C300L0S 12 inch $27.00 C160M02 6%z inch $25.00 D025H03 1 inch $7.00 €100X03 4 inch $7.00
Maximum power: 50(W) Effective Freq Range; Maximum power 80(W) Rated Freq Range 500 Maximum Power 80(W) Rated Freq Range 4000 Maximum power 10(W) Effective Freq Range fo
for — 3500(Hz). Magnet Weight (13.03 oz) — 6000(Hz). Magnet Weight (9.12 o0z) — 20000({Hz). Magnet Weight (1.21 oz - 17000(&2). Magnet Weight (8.25 o2)
C250L08 10 inch $31.00 D035M13 1.4 inch $15.00 C065B05 2Y; inch $5.00 C120L21 5 inch $3.00
Maximum Power 40(W) Effective Freq Rangefo ~ Maximum Power 40(W) Rated Freq Range 1500  Nominal Power 10(W) Max power 25W. Rated Maximum Power to 6.0(W) Effective Freq Range:
— 4800(Hz). Magnet Weight (25.75 o02) - 18000(Hz). Magnet Weight (9.12 oz (F‘vog7ﬂan)ge 3000 — 15000(Hz). Magnet Weight fo — 12000(Hz). Magnet Weight (1.67 oz)
C250L07 10 Inch $21.00 - C160%02 62 inch $9.00
Maximum Power 40(W) Ettective Freq Range: fo Maximum Power 10(W) Effective Freq Range fo
— 6000(Hz). Magnet Weight (13.03 o2) 11000(Hz). Magnet Waight 117 kg (6.25 0z)
C200F05 8 inch $100.00 31?0!25 6‘/18 i(;:‘(‘:vr)! E%S.'OOF —

i i aximum power 8. ective Freq Range fo
e ODME mhegnes oo o Range: fo “3.0(M2) Magnet Weight 78.5 ko (2.17 oz
C200L11 8 inch $22.00
Maximum Power 40(W) Eflective Freq Range: fo MAIL OR RING TODAY FOR DATA SHEET AND TRADE PRICES ON FOSTER AND OUR
= 4000(Hc). Magnet Weigh (13.03 02 OTHER SPEAKER RANGES TO:

EDGE ELECTRIX P/L

31 BURWOOD RD, Burwood. NSW. 2134. Tel: (02) 747-2931
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Drake R-4C

Solid State Linear permeability-tuned VFO with 1
kHz dial divisions. Gear driven dual circular dials.
High mechanical, electrical and temperature sta-
bility.

Covers ham bands with crystals furnished
Covers all of 80, 40, 20 and 15 meters, and 28.5-
29.0 MHz of 10 meters.

Covers 160 meters with accessory crystal. in
addition to the ham bands, tunes any fifteen 500
kHz ranges between 1.5 and 30 MHz, 5.0 to 6.0
MHz not recommended. Can be used for MARS,
WWYV, CB, Marine and Shortwave broadcasts

Superior selectivity: 2.4 kHz 8-pole fiiter pro-
vided in ssb positions. 8.0 kHz, 6 pole selectivity
tor a-m. Optional 8-pole filters of .25,.5, 1.5 and
6.0 kHz bandwidths available.

Tunable notch filter attenuates carriers within
passband.

Smooth and precise passband tuning.

Transceive capability; may be used to trans-
ceive with the T-4X, T-4XB or T-4XC Transmitters.
Iluminated dial shows which PTO is in use.

Usb, Isb, a-m and cw on all bands.

Agc with fast attack and two release times for
ssb and a:m or fast release for break-in cw. Agc
also may be switched off.

New high efficiency accessory noise blanker
that operates in all modes.

Crystal lattice filter in first i-f prevents cross-
modulation and desensitization due to strong ad-
jacent channel signals.

Excellent overload and intermodulation char-
acteristics.

25 kHz Calibrator permits working closer to
band edges and segments.

Scratch resistant epoxy paint finish.

e
Lde

To receive a FREE
Drake Full Line Catalog,
please send name

and date of this

M.L©® publication to:

ELMEASCO

Instruments Pty. Lid.

$685.00

Drake T-AXC

Solid State Linear permeability-tuned VFO with 1
kHz dial divisions. Gear drlven dual circular dials.
High mechanical, electrical and temperature
stability

Covers ham bands with crystals furnished.
Covers all of 80, 40, 20 and 15 meters, and 28.5-
29.0 MHz of 10 meters.

Covers 160 meters with accessory crystal. Four
500 kHz ranges in addition tp the ham bands plus
one fixed-frequency range can be switch-
selected from the front panel.

Two 8-pole crystal lattice filters for sideband
selection.

Transceives with the R-4, R-4A R-4B, R-4C and
SPR-4 Recelivers. Switch on the T-4XC selects
trequency control by receiver or transmitter PTO
or independently. llluminated dial shows which
PTO is in use.

Usb. Isb, a-m and cw on all bands

Controlled-carrier modulation for a-m Is com;
patible with ssb linear amplifiers.

Automatic transmit-receive switching. Sepa-
rate VOX time-delay adjustments for phone and
cw. VOX gainis independent of microphone gain.

Choice of VOX or PTT. VOX can be disabled by
front panel switch.

Adjustable pl network output.

Transmitting agc prevents flat-topping.

Meter reads relative output or plate current
with switch on load control.

Built-in cw sidetone.

Spotting function for easy zero-beating

Easily adaptable to RTTY, either fsk or afsk.

Compact size; rugged construction. Scratch
resistant epoxy paint finish.

C-Line Amateur Equipment

$265.00

Drake SSR-1

¢ Synthesized

¢ General Coverage

o Low Cost

* Selectable Sidebands

¢ All Solid State

o Built-in Ac Power Supply
¢ Excellent Performance

The SSR-1 Receiver provides precision tuning
over the short wave spectrum of 0.§ to 30 MHz
with capability of reception of a-m (amplitude
modulated), cw {continuous wave) and ssb (up-
per and lower single side band} signals.

A synthesized/drift-cancelling 1st mixer in-
jection system giving thirty tunable ranges
from 0.5 to 30 MHz is derived from a single 10
MHz crystal oscillator providing frequency sta-
bility necessary for ssb operation

A stable low frequency VFO tunes each of the
30 one-MHz ranges with a dial accuracy of better
than 5 kHz which is sufficient to locate and iden-
tify a station whose frequency is known

Separate detectors (product and diode) are
used to provide for best performance whether
listening to ssb or a-m signals. Narrow band
selectivity for ssb and wide band selectivity tor
a-m reception is provided.

A manual tuned preselector provides for
maximum sensitivity and maximum interference
rejection

Solid state circuitry throughout allows ef-
ticient operation from built-in ac power supply,
internal batteries or external 12 V-dc source.

Drake TVI Filters

provide more than 40dB attenuation at 52 MHz
and lower. Protect the TV setfrom amateur
transmitters 6-160 meters.

ES
\ $13.00

- Drake TV-75-HP

For 75 ohm TV coaxial
cable; TV type
connectors installed

$16.50

Drake TV-300-HP

For300ohm
twin lead

Drake TV-3300-LP  $32.00

1000 watts max. below 30
MHz. Attenuation better than
i 80dBabove 41 MHz. Helps
TV i-f Interference, as well as
8 TV tront-end problems.

-

Drake TV-5200-LP  $32.00

- 200 watts to 52 MMz. Ideal
tor six meters. For operation
a\i below six meters, use.
TV-3300-LP or TV-42-LP.

Drake TV-42-LP $19.00

is a four section filter
designed with 43.2 MHz
cut-off and extremely high
attenuation inall TV
channeis for transmitters
operating at 30 MHz and
lower. Rated 100 watts Input.

P.O. Box 30 Concord, N.S.w., 2137, 736-2888

Melbourne: 223-4044; Adelaide: 42-6666;
Brisbane: 36-5061; Perth: 25-3144.



ETI data sheet

INTERSIL ICL 8038
Waveform Generator/V.C.O.

The 8038 has been around for about 5 years
— which is a long time in electronics. In fact
it has reached the position of becoming an
‘Industry Standard’ on a par with the 741 _An
inherently versatile device it has its
drawbacks like most chips — but overall has
a lot going for it Intersil even produced a
very ‘honest application bulletin (AO13)
called ‘Everything you always wanted to
know about the 8038°. which explained how
to get the best out of this device and
admitted its defects — an uncommon event
with most manufacturers! Some of the data
from AO13 has been included in this data
sheet, but for more information ask for
application bulletins A012, A013, and the
latest information sheet. Intersil are dis-
tributed in Australia by R & D Electronics
Pty. L1d., 23 Burwood Rd., Burwood, 3125.

Description

The 8038 Waveform Generator is a
monolithic integrated circuit capable of
producing sine, square, triangular, sawtooth
and pulse waveforms of high accuracy. The
frequency (or repetition rate) can be selected
externally over a range of less than 1 /1000
Hz to more than 1 MHz and is highly stable
over a wide temperature and supply voltage
range. Frequency modulation and sweeping
€an be accomplished with an external voltage
and the frequency can be programmed
digitally through the use of either resistors or
capacitors. The Waveform Generator utilizes
advanced monolithic technology, such as
thin film resistors and Schottky-barrier
diodes.

Theory of operation

A block-diagram of the waveform generator
is shown in Figure 1. An external capacitor C
is charged and discharged by two current
sources. Current source #2 is switched on
and off by a flip-flop, while current source
#1 is on continuously. Assuming that the
flip-flop is in a state such that current source
#2 is off, then the capacitor is charged with
a current |. Thus the voltage across the
capacitor rises linearily with time. When this
voltage reaches the level of comparator # 1
{set at 2/3 of the supply voltage), the
flip-flop is triggered, changes states, and
releases current source, #2. This current
source normally carries a current 21, thus the
capacitor is discharged with a net-current |
and the voltage across it drops linearly with
time. When it has reached the level of
comparator #2 (set at 1/3 of the supply
volitage), the flip-flop is triggered into its
original state and the cycle starts anew.

Four waveforms are readily obtainable
from this basic generator circuit. With the
current sources set at | and 2| respectively,
the charge and discharge times are equal.

1.03
——
SINE WAVE
ADJUST L':"] NC > 1.02
(=4
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our 2] [13] ne 3 ok
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cvcn.slE Y gno 8
FREQUENCY TIMING pr| !
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fig 1. BLOCK-DIAGRAM OF WAVEFORM GENERATOR.




Thus a triangle waveform is created across
the capacitor and the flip-flop produces a
square-wave. Both waveforms are fed to
buffer stages and are available at pins 3 and

The levels of the current sources can,
however, be selected over a wide range with
two external resistors. Therefore, with the
two currents set at values different from | and
21, an asymmetrical sawtooth appears at
terminal 3 and pulses with a duty cycle from
less than 1% to greater than 99% are
available at terminal 9.

The sine-wave is created by feeding the
triangle-wave into a non-linear network
{sine-converter). This network provides a
decreasing shunt-impedance as the potential
of the triangle moves toward the two
extremes.

Power Supply

The -waveform generator can be operated
either from a single power supply (10 to 30
Volts) or a dual power supply (x5t =15
Volts). With a single power supply the
average levels of the triangle and sine-wave
are at exactly one-half of the supply voltage.
while the square wave alternates between
+V and ground. A split power supply has the
advantage that all waveforms move symme-
trically about ground.

Also notice that the square wave output is
not committed. The load resistor can be
connected 1o a different power supply. as
iong as the applied voltage remains within
the breakdown capability of the waveform
generator {30 V). In this way, tor example,
the square-wave output be made TTL
compatible (load resistor connected 10 +5
Volts) while the waveform generator itself is
powered from a much higher voltage

Purity
- | 1
g .
%u. ’u.
L.. ’ J——nn
3 we - o AN
w 2 ’\’
y 4 Ek - T .
s L = 3w
A = -1

The symmetry of all waveforms can be
adjusted with the external timing resistors.
To minimize sine-wave distortion the
resistors between pins 11 and 12 are best
made variable ones. With this arrangement
distortion of fess than 1% is achievable. To
reduce this even further, two potentiometers
can be connected as shown. This configura-
tion allows a reduction of sinewave distortion
close to 0.5%

Both the sine-wave and triangular
outputs, are only useful up to about 20kHz if
a reasonably pure signal is required. A
perusal of the graphs will show why

Strobe
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With a dual supply voltage (e.g., * 15V) the
external capacitor {pin 10) can be shorted to
ground so that the sine wave and triangle
wave always begin at a zero crossing point.
Random switching has a 50/50 chance of
starting on 3 positive or negative slope. A
simple AND gate using pin 9 will allow the
strobe to act only on one slope or the other

Using only a single supply, the capacitor
pin 10) can be switched either to V+ or
ground to force the comparator to set in
either the charge or discharge mode. The
disadvantage of this techmque is that the
beginning cycle of the next burst will be 30%
longer than the normal cycle.

F.M. and Sweeping
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The frequency of the waveform generator
is a direct function of the DC voltage at
terminal 8 (measured from +VCC). Thus by
altering this voltage. frequency modulation is
achieved

For small deviations {i.e. *10%) the
modulating signal can be applied directly to
pin 8, merely providing dc decoupling with a
capacitor. An external resistor between pins
7 and 8 is not necessary, but it can be used
1o increase input impedance. Without it (i.e
terminals 7 and 8 connected together), the
input impedance is 8k, with it. this
impedance increases to R +8k)
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For larger FM deviations or for frequency
sweeping. the modulating signal is applied
between the positive supply voltage and pin

U "y ov
we v

8. In this way the entire bias for the current
sources is created by the modulating signal
and a very large (e.g. 1000:1) sweep range
is created (f = OatV, = O) Care must be
taken, however. to regulate the supply
voltage; in this configuration the charge
current 1s no longer a function of the supply
voltage (yet the trigger thresholds still are)
and thus the freQuenc‘ becomes dependent
on the supply voltage. The potential on pin 8
may be swept from V. 10 about 2/3 V.

Butfering

T
1 H

t
! :

e

- -4 -0

The sine wave output has a relatively high
output impedance (1K Typ) The circuit
provides buffering, gain and amplitude
adjustment. A simple op amp tollower could
also be used.

If the available outputs are all fed through
a buffer, extra resistors can be inserted in
series with the signal before a switch. Values
of 47k square wave), 15k (triangular) and
10k ‘sine wave) will ensure equal amplitude
signals

Audio Oscillator
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Yo obtain a 1000:1 Sweep Range on the
8038 the voltage across external resistors RA
and RB must decrease to nearly zero. This
requires that the highest voltage on control
Pin 8 exceed the voltage at the top of RA and
RB by a few hundred millivolts.

The Circuit achieves this by using a diode
to lower the effective supply voltage on the
8038. The large resistor on pin 5 helps
reduce duty cycle variations with sweep. The
range of this circuit is 20Hz to 20 kHz,
output buffer can be added to make a general
purpose bench unit.

Points to Note!

The 8038 runs hot to touch, this is
normal, and is due to the resistive nature of
the sinewave shaping network

The optimum supply voltage, for mini-
mum temperature drift is 20V, this can be
seen in the stability graph
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ICM 7205 Stopwatch Chip

The Intersil ICM 7205 is a relatively new device, the main
points of interest being: on-chip display drivers, full protection
against static — no special handling precautions are required —,
and an average current when in operation fincluding display!)
of only 10 mA.

The ICM 7205 is a fully-integrated CMOS six digit stop-
watch circuit. The circuit interfaces directly with a six digit/
seven segment common cathode LED display. The low battery
indicator can be connected directly to the decimal point anode
or to a separate LED lamp. The only components required
for a complete stopwatch besides the display are: three SPST
switches, a 3.2768 MHz crystal, a trimming capacitor, three
AA batteries, and an on/off switch. For a two function stop-
watch, one additional switch would be required,

The circuit divides the oscillator frequency by 2!'5 to
obtain 100 Hz which is fed to the fractional seconds, seconds
and minutes counters. An intermediate frequency is used to
obtain the 1/6 duty cycle 1.07 kHz multiplex waveforms. The
blanking logic provides leading zero blanking for seconds and
minutes independently of the clock. The ICM7205 is packaged

in a 24 lead plastic DIP.

Stopwatch Circuit
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Switch Characteristics

The ICM 7205 is designed for use with SPST switches
throughout. On the display unlock and reset the charac-
teristics of the switches are unimportant, since the circuit
responds to a logic level for any length of time, however
short. Switch bounce on these inputs does not need to be
specified. The Start/Stop input , however, responds to an edge,
and it requires a switch with less than 15 ms of switch bounce.
The bounce protection circuitry has been specifically desig-
ned to let the circuit respond to the first edge of the signal, so
as to preserve the full accuracy of the system.

Low Battery Indicator

The on-chip low battery indicator is inténded for use with a
small LED lamp or with the decimal points on a standard LED
display. The output is the drain of a P-channel transistor of
approximately half the size of one of the segment drivers, The
LB/ circuitry is desighed always to provide a voltage difference
between the LBI trigger voltage and the minimum operating
voltage, i.e., the lower the LBI trigger voltage the lower the
minimum operating voltage. In this way a stopwatch using
three AA batteries will provide at least 15 minutes of accurate
timekeeping after the LBI comes on.

Functional Operation

Turning on the stopwatch will bring up the reset state
where the fractional seconds are on displaying 00 and the
other digits are blanked. This display always indicates that the
stopwatch is ready to go.

Start/Stop
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The Start/Stop modes can be used for a single event timing
with the Split/Taylor input in either state. The iflustration
indicates the operations and the results. To time another event
the reset switch must be used prior to the start of the event.
Seconds will be displayed after one second, minutes after one
minute. The range of the stopwatch is 59 minutes 59.99 sec-
onds. If an event exceeds one hour, the number of hours must
be remembered by the user. Leading zeros are not blanked
after one hour.

Taylor
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When the Split/Taylor input.is left open circuit or is con-
nected to Vss, the stopwatch can be used in the Taylor or
sequential mode. As depicted graphically above, each split
time is measured from zero in the Taylor mode, i.e., after
stopping the watch, the counters reset to zero momentarily
and start counting the next interval. The time displayed is the
time elapsed since the last activation of Start/Stop. The display
is stationary after the first interval unless the display unlock is
used to show the running clock. Reset can be used at any time.

Split
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When the Split/Taylor input is connected to VDD the stop-
watch is in the Split mode. The Split mode differs from the
Taylor in that the lap times are cumulative in the Split mode.
The counters do not reset or stop after the first start until
reset is activated. Any time displayed is the cumulative time
elapsed since the first start after reset. Display unlock can be
used to let the display ‘catch up’ with the clock. Reset can be
used at any time.

Points to Note!

Absolute maximum supply voltage is 5V5. Never short out-
puts to earth or low impedance power supply as this will des-
troy the device.




rThe harman/kardon HK2000

THE HARMAN/KARDON 2000 CASSETTE DECK

HARMAN/KARDON High Fidelity is Fine music reproduction is our life.
only solid by Hi Fi Specialists. Not de- Your Hi Fi dealer tells you Harmon/

partment stores. No appliance stores.  Kardon has only one Dolby cassette
Their bag is volume, ours quality.  geck. He's not being negative. All his
Harman/Kardon and our dealers have know how is in the statement.
much in common. Harman/Kardon'’s is in the HK2000.

Harman/Kardon 2000 cassette deck:
$539 cassettes are just fine if the music is too.

Harman/Kardon defines: HIGH FIDELITY

HARMAN AUSTRALIA PTY. LTD.
271 Harbord Rd, Brookvale. Tel. 939-2922
PO Box 6, Brookvale NSW 2100

WATCH FOR THE JULY EDITION OF HI-FI REVIEW MAGAZINE FOR
HARMAN/KARDON $25,000 CONTEST




Electronics is where it’s all happening

...if you’re into it you've got it made!

It’s the world’s fastest growing industry...
with new discoveries...new products every day.
And, every day, there are more jobs...bigger
salaries...better opportunities...for people
who are trained.

You can be part of this boom now by training
with International Correspondence Schools.
Learn to design, build, install, test, control and
maintain modern electronic equipment. ..from
your own colour TV or hi-fi set to a digital
computer.

Your career opportunities are limitless...in
broadcasting, industry, the military, aerospace
programs, medical science and communications.
With your enthusiasm and ICS tuition, a well paid
job and a secure future in electronics is well within
your grasp.

How do I get into it? ICS have put_together a
FREE Electronics Career Folder. It tells you all
about the many courses open to you including
Communications and Broadcasting, Industrial
Electronics, Computer Servicing and Audio/Radio
Servicing...courses endorsed by the Television and
Electronics Technicians Institute of Australia.
Post the coupon and the career folder will be on its
way to you without obligation. Don’t wait another
minute...progress won’t. The big developments
in electronics are happening now and the demand
for skilled people is growing all the time.

Special Colour TV repair course.
Colour TV isbooming all over Australia,beyond the
expectations of all the manufacturers, resulting
in a shortage of qualified people to fill the
service gap.

You could make a successful career in this
growing field with the help of the ICS School of
TV Servicing. You can benefit by this course - all
you need is the enthusiasm to learn and enjoy
rewarding work.

Your ICS course could be a start of an exciting
new career or you can use your new-found
knowledge to earn extra money in your spare time.

This special course is endorsed by the
Television and Electronics Technicians Institute
of Australia.

Send the coupon today. It could be the first
step in an exciting new future for you.

Find out how you can be where it’s all
happening - in Electronics. Fill in the coupon
and post today!

ICS Home Study
...your passport

to success in life!

] Your invitation to join the thousands of
I successful ICS graduates.

B To: International Correspondence Schools

§ 400 Pacific Highway, Crows Nest. NSW. 2065

B 18-20 Collins Street, Melbourne VIC. 3000
f 182 Wakefield Street, Wellington. N.Z.

1 YES!

| Please send me, entirely without obligation, a copy of the:
[J ICS Electronics Career Guidance Kit
1 O 1CS Colour TV Servicing Career Guidance Kit.

§ MR/MRS/MISS

|
§ ADDRESS

POST CODE

]
i
= PRESENT OCCUPATION

AGE
B Take the first step - Iﬂs 1
LFill in and mail this coupon today! i

PKB54430



RESISTORS

All values to Y2 watt 2.5
each. 100 up 2c each.
Power: 5 watt 0.1 to 10 pre-
ferred values. 25¢ each. 10
up 20c each.

COMPONENT
MAIL ORDERS

P.0. BOX 60
TOONGABBIE, N.S.W. 2146

CAPACITORS

Ceramics: All preferred
values from 1pf to 0.033 uF.
8c each 25 up 6¢ ea. 0.047
to 0.1 uF. 15c ea. 25 up
10ea. 0.47 uFd 29c ea. 25up

23c ea.

C/MOS

4000 33 4016 58
4001 g8/ 4017 1.33
4002 33 4018 1.3
4006 1.33 4021 '83;
4007 33 4022A 1.33
4008 1.40 4023A 33
4009 64 4024 1.03
4011 33 4027A 63
4012 ) 4028A 1.03
4013 §5 4030A 58
4014 1.33

TRANSISTORS
BC547 20 BC640 30
BC548 20 BD139 59
BCS49 20 BD140 59
BC559 20 BF180 59
BC639 30
TTL DIGITAL LINEAR
T.T.L LM301 50
Digital LM307 70
7400 26 LM308 1.30
7402 26 LM309K 1.95
7404 30 LM324 2.24
7408 28 LM339 1.55
7410 26 LM377 1.95
7420 26 LM380 1.30
7430 26 LM382 1.30
7447 $1.26 LM3900 1.10
7451 26 LMSS5S 57
7454 26 LMS566 2.29
7474 26 LM709 45
7490 65 LM723 55
7492 65 LM741 45
74107 45 LM 1458 13

ELECTROLYTICS
Value Voitage
1 uFd 6.3 Axial 13 100 uFd 25p.c.b 15
2.2 uFd 25p.c.b 8 220 uFd 6.3 p.c.b 17
3.3 ufd 25 p.c.b 8 220 uFd 16 p.c.b 17
4.7 uFd 10 p.c.b 8 220 uFd 35p.c.h 22
4.7 uFd 25p.c.b 8 470 uFd 6.3 p.c.b. 22
22 uFd 10 p.c.b 8 470 uFd 25 p.c.b. 22
22 uFd S0 p.c.b 15 1000 uFd 10 Axial 35
25 uFd 16 p.c.b 8 1000 uFd 16 p.c.b. 36
33 ufd 6.3 p.c.b 9 1000 ufd 25 p.c.b. 47
33 uFd 16 p.c.b 10 1000 uFd 36pc.b: 47
47 uFd 10 p.c.b 12 1000 uFd 50 p.c.b 80
47 ufd 25p.ch 14 2200 uFd 50 upright $1.60
47 uFd 50 p.c.b 15 3300ufd 50 upright $1.75
100 uFd 10 p.c.b 13 3300 uFd 75 upright $2.40
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HERE’'S A GOOD
CASE FOR HOME
CONSTRUCTED
EQUIPMENT!

Moulded in self-extinguishing ‘Nory!’ for safety, these
cases ate ideal for housing a wide variety of electronic

and electrical equipment.

The PC1 is an attractive
moulded case suitable for
power supplies, signal
generators, digital ctocks,
audio amplifiers, radio
tuners, etc.
The clamshell construction
facilitates assembly and
PCI subsequent testing of
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 5% " x 5-1/8" x 2%"

Colour: blue-grey, 2-tone.
PC2

The PC2 is a compact case
that may be used for
battery chargers, battery
eliminators, power supplies,
digital displays and a wide
variety of equipment
requiring a smal! 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.

Avallable 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.: 516981
30 Lexton Road.Box Hill.vic..3128 QUEENSLAND: 525421
Australia. Telex:32286 W. AUST.: 81 5500




‘TIMER
APPLICATIONS

DESCRIBED BY R.M.

Miscellaneous Applications

To complete the story of the 555, this final section shows a
miscellany of 555 applications, of varying degrees of use-
fulness. Figure 29 shows how a single 555 can be used as
the basis of an event-failure alarm or a missing-pulse detector,
which closes a relay or illuminates an LED if a normally
recurrent event fails to take place.

The operating theory of the circuit is fairly simple. The
555 is wired as a normal monostable pulse generator, except
that transistor Q1 is wired across timing capacitor C1 and has
its base taken to TRIGGER pin 2 of the IC via R3: The
TRIGGER pin is fed with a train of pulse or switch-derived
clock input signals from the monitored event, .and the
values of R1 and C1 are selected so that the monostable
period of the IC is slightly longer than the repetition period
of the clock signal.

Thus, each time a clock pulse arrives, a monostable timing
period is initiated via pin 2 of the IC, and C1 is discharged and
the pin 3 output is driven high via transistor Q1. Before each

MARSTON PART 4

monostable period can terminate, a new clock pulse arrives,
and a new monostable period is initiated, so the pin 3 output
terminal remains high so long as clock input pulses continue
to arrive. within the prescribed period limits. Should a clock
pulse be missed, or the clock period exceed the pre-determined
limits, however, the monostable period will be able to termin-
ate normally, and pin 3 of the IC will go low and drive the
relay or LED on. The circuit thus functions effectively as an
event-failure alarm or missing-pulse detector. With the com-
ponent values shown, the monostable has a natural period of
about 30 seconds. ThIS period can be varied via R1 and C4
to satisty specific requirements.

Figure 30 shows how a couple of 555s can be used to
make a pulse-width modulation (PWM) circuit. This circuit
can be used for transmitting coded messages, or for applying
variable power to a load at maximum efficiency.

Here, IC1 i§ wired as 1 kHz astable multivibrator, which
is used to feed a continuous train of clock pulses to the pin 2
TRIGGER terminal of IC2, which is wired as a normal mono-

12v

[_ — T__x - V_ = +——— — o+Ve
# Leo
s 4
RLA ] j___ 270k
12v -
iNago1 | BOR* NOTE
naR 8 |  SELECTR1ANDC1
470 VALUES TO SUIT
N 8-PIN DIL - —4 APPLICATION
L 555
Pt * —] niver [5
CLOCK INPUT 4 5
O g R2
{PULSE OR 82R
SWITCH) _
*i c1
-—C2
2N3702 ImuF Imo.,p
— . = . .- -0 0V Fig. 29. Event-failure alarm or

¥
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missing-pulse detector has relay
or LED output.
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Fig. 30. Pulse-width modulation
(PWM) circuit.

stable multivibrator or pulse generator and has a natural
monostable period of approximately 0.36 mS. The external
modulation signal is fed to the pin 5 CONTROL VOLTAGE
terminal of the monostable via C4, and determines the instant-
aneous widths of the generated pulses. Thus, the circuit
generates a train of pulse-width modulated (PWM) pulses at a
fixed repitition frequency of 1 kHz.

Scope timebase

Figure 31 shows how a basic 55656 monostable multivibrator
can be modified so that it generates a linear ramp waveform of
fixed duration each time it is triggered: The circuit can form
the basis of an excellent oscilloscope time-base generator. The
circuit works just like a normal monostable circuit, except that
timing capacitor C1 is charged via constant-current generator
Q1 during each timing cycle, thus causing a linear ramp voltage
to be generated across C1.

When a capacitor is charged via a constant-current gener-
ator, the voltage across the capacitor rises finearly at a predict-
able rate that is determined by the magnitudes of the charging
current and the capacitance. The relationship can be expressed
as:

STABILISED 9V to 15V +Ve

L :

Volts-per-second = |/C, when | is expressed in amps and Cis
expressed in farads.

In this circuit the charging current can be varied over the
approximate range 90 uA to 1 mA via R4, thus giving rates of
rise on the .01 uF capacitor of 9 V-per-ms to 100 V-per-ms.
Now, remembering that each monostable period of the 555
circuit terminates at the point when C1 voltage reaches 2/3
Vec, and assuming that a 9 V supply is used (giving a 2/3 Vce
value of 6 V), it can be seen that the monostable cycles of
the Fig32 circuit have periods variable from 666 uS to
60 uS. Periods can be increased beyond these values by in-
creasing the C1 value, or vice versa. Note when using this
circuit that its supply rail must be stabilised if stable timing
periods are to be obtained.

If the circuit of Fig31 is to be used as the basis of an
oscilloscope timebase, note that the input driving signal must
first be converted to a good square wave, from which suitable
trigger pulses can be derived via C3 and Rb. The minimum
useful ramp period that can be obtained from the circuit is
about 5 uS, which, when expanded to give full deflection on a
ten-division ‘scope screen, gives a maximum timebase speed of
0.5 uS-per-division. Flyback beam-suppression signals can be

o— —0
RS
10k
1 —
SQUARE
WAVE C3 .001uF O 2/3 Vec
w0 L A
ouT /OV
C1.01uF J LP‘I
WITH THE VALUES SHOWN,
. y . €z .owF R2 33k P = 55uS — 600uS AT 9V
Fig. 31. Triggered linear-ramp Z
generator can be used as the o— . = .

‘basis of an oscllloscope time-
base.

-
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dud TIMER APPLICATIONS

5V to 15V +ve

L
R1 100k
—{ U 8:)._‘
- }8-PIN DILD)
SIN R3 10k 555
WAVE C1 WwF | s o
INPUT ] TimER
—{]4 5[ —
SQUARE
WAVE
R2 100k OUTPUT

C2 .01uF
ov

A | .,
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Fig. 32. 555 Schmitt trigger circuit acts as excellent sine/square
converter up to about 150 kHz.

derived from the pin 3 OUTPUT terminal of the IC.

The ‘timebase’ circuit gives superb signal synchronisation at
trigger frequencies up to about 150 kHz. If the timebase is to
be used with input signal frequencies greater than this, the
input signals should be divided down via a single- or multi-
decade digital divider. Using this technique, the timebase can
be used to view input signals up to many MHz.

Figure 32 shows how a 555 can be connected for use as a
simple but effective Schmitt trigger or Sine/Square converter.
The circuit acts as a good converter at input frequencies up to
150 kHz or more. It works by changing its output state each
time the pin 2 input signal swings from above the 2/3 Vcc
level to below the 1/3 Vcc level, or vice versa. Resistor R3 is
wired in series with pin 2 of the chip to ensure that the input
signal is not adversely influenced by the transition action of
the IC.

Figure 33 shows how the basic Schmitt circuit can be
adapted to a dark-activated relay driving application by wiring
light-dependent potential divider R1-LDR to the pin 2 input

12V +ve

R

w 0V
60R + U

;T ahd

—{]8-PINDIL [
_d % b
_! TIMER r
M 5P

R1 10k

IN40O01

LDR

ov

o— R —0

<

Fig. 33. Dark-activated relay switch has built-in backl/ssh.

terminal of the IC. This circuit has an inherently high degree
of input backlash, and is likely to be of value in only very
specialised applications.

A far more useful relay-driving switching circuit is shown
in Fig 34. This circuit has negligible input backlash, and can
be used as either a light- or temperature-activated switch. In
light-activated applications R1 is wired in series with a
cadmium-sulphide photocell that presents a resistance in the
approximate range 470 §2 to 10 k§2 at the required turn-on
level. Dark-activated operation can be obtained by using the
connections shown in Fig 34a or light-activated operation can
be obtained by using the connections shown in Fig 34b.

For temperature-activated operation, R1 must be wired in
series with a negative-temperature-coefficient thermistor, This
thermistor must present a resistance in the range 470 2 to
10 k§2 at the required turn-on level, Under-temperature oper-
ation can be obtained by using the connections shown in
Fig 34c, or over-temperature operation can be obtained by
using the connections shown in Fig 34d.

Fig. 34. Minimum-backlash relay switch can be activated by (a) dark, (b) light, (c) undertemperature, or

{d) over-temperature.
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1 kHz Analogue Frequency Meter

This circuit needs a square-wave input driving signal with
a peak-to-peak amputude of two volts or greater. In this
circuit the 556 is wired as a standard monostable multivibrator
or pulse generator, and is powered from a regulated 6 V supply.
Transistor Q1 is used to amplify the square wave input signals
to a level suitable for triggering the monostable stage, and the
output of the monostable is fed to 1 mA fsd meter M1 via
multiplier resistor R5 and offset-cancelling diode D1. This
meter gives a reading that is directly proportional to the
frequency of the square wave input signals, and its operating
theory is as follows:

Each time the monostable multivibrator is triggered it
generates a pulse of fixed duration and fixed amplitude. If we
assume that each generated pulse has a peak amplitude of 10V
and a period of 1 ms, and that the pulse generator is triggered
at an input frequency of 500 Hz, it can be seen that the pulse
is high (at 10 V) for 500 ms in each 1000 ms total period, and
that the MEAN value of output voltage measured over this
total period is 2560 ms/1000ms x 10 V=5V, or 50% of 10 V.
Similarly, if the input frequency is 250 Hz the pulse is high
for 250 ms in each 1000 ms total period, so the mean output
voltage equals 250 ms/1000ms x 10V = 25V, or 25% of
10 V. Thus, the mean value of output voltage of the pulse
generator, measured over a reasonable total number of pulses,
is directly proportional to the repetition frequency of the
generator.

Normal moving coil meters are ‘mean’ reading instruments,
and in the Fig 35 circuit a 1 mA fsd moving coil meter is wired
in series with voltage multiplier resistor RS, which sets the
meter sensitivity at about 3.4 V fsd, and is connected so that
it reads the mean output voltage of the pulse generator. This
meter thus gives a reading that is directly proportional to

SviTaey 8D Ve

$ Mow
Fan I

v

AL

s
o
ov

Fig. 35. Simple 1 kHz linear-scale analogue frequency mater.

a
NI704

frequency, and the circuit thus acts as a linear-scale analogue
frequency meter. With the component values shown the
circuit is intended to read fsd at 1 kHz. To set up the circuit
initially, simply feed a 1 kHz square wave signal to its input,
and then adjust R2 {which controls the pulse lengths) to give
full-scale reading on the \meter; all adjustments are then
complete.

The full-scale frequency of the above circuit can be varied
from about 100 Hz to about 100 kHz by suitable choice of
C1 value. The circuit can be used to read frequencies up to
tens of MHz by feeding the input signals to the monostable
circuit via a single- or multi-decade digital divider, thereby
reducing the input frequencies to values that can be read by
the monostable circuit. The circuit can form the basis of an
éxcellent and inexpensive multi-range linear-scale analogue
frequency meter.

HORNET $19.99

SR—46
TAX EXEMPTED
*37 Function keys (8 with double function)
*Bright green displa
*8-digit mantissa witf‘\lsign and 2-digit exponent

if applicable

*Large green displa
8 mantissa and

$11.00 for Adaptor &

rechargeable batteries $1 9 99
plus 158 Sales Tax .

TAX EXEMPTED

LOGITECH LC—1233s
% ('i 10 digit

$9.00 for Adaptor &
rechargeable

atteries 51 4 99
plus 15% Sales Tax L]

TAX EXEMPTED

if applicable
ZENY —35SR
*Display: green, signed 8-digit

with sign
*Number entry in either floating point or
scientific notation
*Scientific notation with 200 decade range (10
“ to 10™)
*Two levels of parenthesis
*One accumulating memory with overflow
Erotection
Algebraic operation
*Constant and repeat operations
*Most functions usually found in advanced
calculators, including:
epolar «~ rectangular
conversions
odecimal degree « degree,
second conversions
®sin, cos, tan,
In, log,

coordinate
minute,

sin? cos’!, tanl, 10*, e*,
xY \/x, \/x,and x?
oTrigonometric functions with arguments
in degrees, radians or grads
3 months guarantee

ZENY —34M
*Green 8-digit display

*Four arithmetic functions

*Square root & reciprocal
*One accumulating memory
*Constant and chain calculations
*Automatic percentage calculations
.

* Algebraic mode operation
*Leading zero suppression
3 months guarantee

plus 15%
Sales Tax 5

it applicable ¢, ¢ xeMPTED

igit exponent
*I'wo levels of parenthesis
* Floating decimal point or scientific
notation
*Range -1x107° 10 1x10°%°
*T'rig. functions:
sindcos, tan, sin’’ cos! tan !
*Degree or radian mode
*Degree to radian and radian to
degree conversion
* Logarithmic functions:
log, In, anti log, anti In
*Power functions: e* 10", 3",
*Factorial functions: x! (for x< 70)
*Square root & reciprocal
*Algebraic mode operation
*Chain & repeat operation
* Full arithmetic or memory

calculation: M+, M—, Mx, M:

4 months guarantee

LC—1233s

loating point or signed 5-digit
lnanti}.sa;?:'hh si g(rl\ 2-digit exponent
*Number entry in either floating
point or sclentific notation
*Scientific notation with 200 decade
range (100 * to 10)
*I'wo levels of parenthesis, except
for certain scientific functions
for which only one level is available
*One independent memory
*Scientific functions: sin. cos, tan,
sin'd cos’!, tan'l e, 10%, In
log. x¥ 1/X, x, and x?
*Degree or radian mode switch for
trigonometric functions
3 months guarantee

TO : — THE COMMISIONER OF TARATION ANO

THE COMMONWEALTH OF AUSTRALIA
{Name of University or School) in of directly snd essentialty in connection with, the
proguction of facts, by means of Observing, messuring, tesiing of otherwise
expenmenting with matenal phenomena, 1or the purpase ol proving of flustrating nsture!
principles or laws of in the study of pure of mixed mathematics Exemplionis accordingty
Claimed under t@m 63 {1} in the First Schegule to the Sates Tox (Exemptions and
Classihications) Act.

Signature of ofticial of University or School
Designation

Name of University or School

Date Signature of Stucent
Address of Student

CHAN MERCHANDISING
co. PTY. LTD.

111 RESERVOIR STREET
SURRY HILLS 2010

SYDNEY:
TEL. (02) 211 4660
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BECOME AN ELECTRONICS TECHNICIAN

If you're interested in radio
equipment, navigation aids,
radar and advanced
telecommunications equipment,
then why not let the Air Force
train you as an electronics technician.

As an adult trainee between 17 and 34 on
entry you'll work with people your own age on
good pay — $9,445 per year on completion of
training. You'll have the chance to travel, and a
good job with a secure future. And when
eventually you leave us you have a trade
always in demand in civilian life. Training is
free, sois medical, dental and optical care, and
you'll become eligible for a $15,000 low
interest housing loan.

INTODAY’S AIR FORCE.

So if you're an Australian citizen or can
meet our nationality requirements and have
good results in English, Maths and Science,
give the Air Force a call. Your future’s in
your hands.

[ To RAAF Careers Officer, GPO Box XYZ (Insert your I
' nearest Capital City and Postcode) Please send me full
details about electronics training in today’s Air Force.

|

Name l
Address l
DateofBirth_ I
State Postcode |

l YOUR FUTURE’S |
INTODAY’S AIR FORCE. |

RG 49 .FP.37




W . ELECTRONICS TODAY publication

PROJECT
ELECTRONICS

This unigue project book has been designed spec-
ifically for the newcomer 10 electronic circuit
construction, and in particular to fulfill the neeas
of schools’ current three-segment technics sylla-
bus in electronics.

Available at most major newsagents, kitsets and
component suppliers or directly from Modern Mag-
azines, 15 Boundary St, Rushcutters Bay. NSW
2011 -$4.75 (special prices available for bulk orders
from schools)

CONTENTS INCLUDE  1EMPERATURE ALARM
SINGING MOISTURE METER
TAPE NOISE LIMITER

ELECTRONIC COMPONENTS TWO-OCTAVE ORGAN
CONTINUITY TESTER LED DICE

SOIL MOISTURE INDICATOR TACHOMETER
HEADS OR TAILS OVER-REV ALARM
TWO TONE DOORBELL INTRUDER ALARM
500 SECOND TIMER CAR ALARM

MORSE PRACTICE SET TRAIN CONTROLLER
BATTERY SAVER FM ANTENNA

8UZZ BOARD OVER-LED

BASIC AMPLIFIER HI-FI SPEAKER

AM TUNER ELECTRONIC SIREN
ELECTRONIC BONGOS PROBLEMS?

SIMPLE INTERCOM COMPONENT CONNECTIONS

-

4 OHMS 100 WATTS

Trade Enquiries Invited

Available through your local Hi-Fi, Electronic
component or Music shop or direct

DIRECT FROM USA

‘PIEZ0’ SUPER HORN

has all the features!

Needs no cross-over network. Frequen
momentum drive principle. No voice coi
to any system. High acoustic output.

array-increased output. Power handling capacity 25 volts RMS.

cy response 4.000-30.000 Hz + 3 dB patented
Is or magnets. High internal Impedance. Adapts
Many can be connected in series to form an

As used by many major musical equipment manufacturers.

SIZE: 33%6x33sx2%

Retail price
$16.00 * P&P $1.06.

Sole Australian Distributor:

FREEDMAN ELECTRONICS PTY LTD.

k 89-91A Liverpool Road, Summer Hill, NSW 2130. Tel: 797-9941 — 797-0986 /
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Texas Instruments stock now available
Silicon Power, Thyristors, Optoelectronics
T.T.L.. Schottky and low power Schottk
Memories: — MOS. Bipolar, PROM, EROM
Cema Austraha’s specialty semicon@uclor
distributors

CEMA ELECTRONICS PTY LTD
SYDNEY

21 Chandos Street

Crows Nest, N.S W. 2065

Phone: 439-4655

MELBOURNE

208 Whitehorse Road, Blackburn
Victoria, 3130. Phone. 877 5311
BRISBANE

Electronic Components (QLD?
371.5677

CANBERRA

Custom Scientific. 82 3581
ADELAIDE

Protronics Pty. Ltd 514713
PERTH

Reserve Electronics — 87 1026
WOLLONGONG:

Macelec - 29-1276
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ETI’s COMPUTER SECTION

Home Computer Market This Year?
Last morth, we mentioned the intro-
duction of Commodore’s PET 2001
home computer, which will sell for
around $500 in the States. It now seems
that Commodore aren’t alone in this
market — other manufacturers are
falling over each other in the rush to
get a slice of the action, amongst them
Texas Instruments, RCA, Radio Shack
(Tandy), and a bunch of TV games
manufacturers including Atari, Magna-
vox and Bally. With this competition,
pricing is going to be very tricky — for
example Radio Shack’s effort incorpo-
rates a Z-80, 4 Kbytes of RAM, VDU,
keyboard and cassette interface for
US$800.

VLS| Progress

Over the next three years, five major
Japanese electronics firms will invest
over $250 million in a Government-
sponsored very large-scale integration
project, with the aim of developing

1 Mbit memory chips and MPUs with
five times as many gates as current

devices.

T Cales Use Plug-in ROMs

Texas Instruments are about to rock the
pocket programmable calculator market
by introducing three new models. The
top-of-the-line TI Programmable 59 uses
a plug-in plastic 5 Kbyte ROM block
to give 5,000 steps of program memory
containing a selection of software
various application libraries are available.
The Programmable 59 also features up
to 100 memory registers, or 960 steps

of program memory, which can be saved
and loaded by means of magnetic cards,
plus 11 test registers, 72 labels, 6 levels
of subroutine nesting, 9 sets of par-
entheses, indirect addressing and a total
of 175 functions and operations. When
coupled with the PCIO0A thermal
printer, the P59 can print alphanumerics
including symbols; and prints program
headings. Now that we’ve stunned you
with all those high numbers, we’ll
hit you with the Stateside price — $300.
Pianned introduction to Australia
will be around early September (so
don’t bother phoning TI yet); and,
needless to say, we'll follow this one up
with an in-depth report.

National MPU

Elsewhere in this issue we mention the
MM5799 COPS processor. Now,
although this is a nice device, it is
mask-programmed, and so unsuitable
for the hobbyist. But the new MM57109
is preprogrammed as a scientific
calculator, with test and branch facilities,
error flag and RPN operation. It can be
used as a stand-alone processor or can
be stuck on the bus of your micro-
computer to do subsidiary ‘number
crunching’.

MITS Redeal

MITS, who manufacture the Altair
range of hobby and small business com-
puters, are reported to be considering
expansion of their marketing effort.
At present there are 26 franchised Altair
dealers, who retail only MITS equip-
ment. This policy doesn’t seem to have
been particularly successful, and they
may now permit dealers to sell non-MITS
hardware, as well as expanding the
number of dealers.

..............................n........................................

Elementary, My Dear Reader

In a recent US trade publication, Texas
Instruments are advertising various staff
vacancies, in connection with ‘Elec-
tronic Consumer Products’. One is for
a ‘Programmable Product Marketing
Engineer’ to ‘Build and develop retail
distribution network. Be responsible
for customer training... Requires good
understanding of  consumer
marketing.... Could mean calculators,
I suppose. But in the same ad: ‘Scien-
tific Programmer. Develop algorithms,
microcode, assemblers, and simulators
supporting LSI microprocessor designs
for consumer products.’” Now, calcul-
ators don’t require assemblers; could
they be looking at a consumer (ie.
home) computer?

Intel Math Board

The 3000 series bipolar bit-slice MPU
has been used by Intel in a ‘math board’
which can be used as a slave to any SBC
80 single-board computer. The US$600
board provides fixed-point integer and
floating-point arithmetic capability an
order of magnitude better than the
8080 alone. For example, an SBC 80/20
with the SBC 310 ‘math board’ can
perform a fixed-point multiply in 70
microseconds, which is comparable
to the performance of an LSI-11.

New VDU

In the States, Southwest Technical
Products has introduced the CT-64
terminal kit, priced at $325. The
device has two 1 K memory pages,
16 lines of 64 characters using a 128-
character set, and features scrolling,
complete cursor control, video inversion
and a number of display options. A
matching, fully assembled 9 inch
monitor for $175 completes the
terminal.

ADVERTISERS — for details of rates phone Bob Taylor on 33-4282

Print -Out c¢/o ET!, Modern Magazines,
15 Boundary St,

Rushcutters Bay NSW 2011.
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¥ Here is the ideal way to restock your workshop with these popular components at substantial #4000
savmgs by buying in bulk. All components are guaranteed brand new and prime quality from the.; 4001

=: worlds leading suppliers such as Philips, Motorola National Semiconductor, Signetics etc. ::288;
. £4007
5;5 PACK 1 General purpose low power transistors PACK 7 OP Amp selection -4008
i BC547, 548, 549, 557, 558, 559, (Philips 10 uA 741 (minidip) . . . 10 for $4.76 54509
A Brand) k]
i . PACK 8 TIMERS 54010
E specify your own mix . ... 50 for $6.45 5 x 555 timers ‘4011
% PACK 2 Medium power driver transistors (minidip with app notes). . , 5 for $3.25:.:401 2
$ BD137, 138, 139, 140, c% $4013
® (2 of each per pack). . . . .. 8 for $4.75 PACK 9  IC Socket PRt #4014
= . 5 x 8 pin, 10 x 14 pin, 10 x 16 pin (solder £4015
% PACK 3 Popular FETS WA e 25 for $7.75%$4016
& yﬁg;gg T e AR PACK 10 Computer selected resistor assorment 128};
X ‘ To quality metal film range all popular b
E, {2 of eacht per pack). 1., v, s o values included between 10 ohms and 1M. 28;8
i PACKA A LED mssortment. .-\, 1) “immie? v bewnw ok s ., 300 for $5. 75’ %4021
‘ ?I?:s’ Green XeNow mix.with rggufr;t;r& 50 PACK 11 Greencap capacitors « },4022
v ra e ittt b . : 5 x .001, 3 x .0015, 3 x .003, 2 x .0047 a 24023
éz_PACK 5 Zener diodes 400mW BZX series 1 x 0056 1 x.0082,7 x .01, 3 x.022, 4024
3.3,4.7,5.1,5.6,6.2,75,8.2, 10, 12, 3x .033, 6 x .047, 1 x .056, 16 x iy ‘ 4025
1 15, 18, 20 volts 5x.15,2 x .22 4027
_. (specify your own mix) . .. 10 for $2.25 plus 15 mixed bonus . . . .. 75 for $6. 75 $4028
#4029
‘ :PACK 6 General purpose diodes PACK 12 Ceramic popular types <] 44030
5 x OA95, 10 x 1N4004, 15 x 1N914, Carefully selected assortment based on 1’ 4035
# ............ 30 for $2 25 popular usage o 50 for $3 75 >4040
R R R X R R = AR B S T DD B XXX CRR T EERRNARE SRl e e el 40 43
SC/MP Microprocessors (with data) 309 (+5Vv, 1A) )Regulator (T03) e ggg 4044
317 (2.30V 1A Adjustable regulator (TO. .
P Channel (ceramic pack) $19.75 323 (+6V 3A) Regu]l:tor (Toﬁu gos5 4046
N Channel (plastic pack) $16.75 325 (£16V 100mA) Regulator {DIP) 3.75 4049
320-12 (-12v 1A)) Negative l?gguzl;u;r 3.20 4050
” ” 340-5 (#5V 1A) Regulator (T0220 .40
57109 — “Number Cruncher 340-8 {28V 14) Regulator (10220 2.40 282(1)
Want to convert your home computer for complex 340-8 +8V 1A) Regulator (10220 2.40
. g ; 340-12  (+12V 1A) Regulator (T0220) 2.40 4071
mathematical work? This dramatic device from Nat- 340-15  (+15V 1) Reg:'amr {T0220) 240 4081
ional is a full scientific calculator with 8 digit 340-18  (+18V 1A) Regulator (T0220) 2.40 4082
mantissa and 2 digit exponent and ‘will perform trig 340—-34  +24V 1A) Regulator (T0220) 2.40 4416
functions, logarithmic functions y*, e* r, etc with 78L05 (+6V 100mA) Economy 4426
We have used one of these (ML {I82) i
very simple instructions. . 78L12  (+12V 100mA) Economy 4449
on a 2650 and application notes are available. regulator (T092) 80 4519
i 78L15 (+15V 100mA) Economy
MM 57109 with data $21.50 regula(o)r (T092) 90 22;8
: 79L05 (-5V 100mA) Economy Negative
5204 — E PROMS  Price Cut regulator (T092) 1.00 14553
Now these very useful 512 x 8 E PROMS have been 79L12 (-12v 10?mA)($t‘:)%n2<;my Negative 100 74C00
slashed to more realistic prices. They make ideal 70015 (-15\;6"196‘03;1% Baeacey Baetion B 74C02
storage for general purpose programs etc. and can be regulator (T092) 1.00 74C04
readily erased when no longer required. We also have 723 (2-37v) Genera(l Pul)'pose 74C14
details of a suitable PROM programmer and are cur- regulator (OIP 1000 24c48
rently installing a unit for customer use. ;g?g : ?g 1':,’#::::,‘3’:,?:;‘,?‘?: g;g 74C73
5204 E PROMS (with data) $19 75 7915 (18 1A) Negative regulator 2.75 74C76
R X . 2 SR B R R L e e SR AT SRR

Minimum Order $5.00
Please add .75¢ towards
Post & Packing

Tecuno.oac| THE ELECTRONIC MAILBOX
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TEACH YOURSELF

MICROPROCESSOR
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MICAO COMPUTER SYSTEM

Do you want to learn about microprocessors
the easy way? Build the MINISCAMP—8
and explore this exciting new world. Once
you have mastered the art of programming
you can build an Iindustrial controller, a
music synthesizer, electronic games, a bur-
glar alarm and even carry out complex
arithmetic calculations!

Based on the released N Channel SC/MP 1|
for higher speed and single 5V operation,
the MINISCAMP—8 is not a toy! It is con-
structed on two top quality fibreglass print-
ed circuit boards and is easy to use and
understand. Provision has been made on the
main CPU board to add more memory
(RAM & ROM) and even a TELETYPE
INTERFACE if required. Power requireme-
ments are a simple +6V 250Ma supply or
even batteries will do. (If a 5204 EPROM is
used then -12V will also be required.)

If you are new to programming the exclusive

MINISCAMP—8 manual includes a detailed
explaination of the steps involved using an
actual working program example. Then you
can enjoy running some of the application
programs supplied including

logic demonstrator
electronic organ
reaction timer/frequency counter
morse code generator
number guessing game
memory load routine
program relocator
bootstrap loader
The MINISCAMP—8 is intended as an ideal
starting point for anyone wanting to start
using microprocessors. Learning by getting
actual ‘“‘hands on'’ experience is in our
opinion the most efficient and effective way
to master this exciting new technology.
MINISCAMP—8 complete kit with manual
$79.50
{post and packing $2.50

For extra reading
SC/MP Programming and Assembler Manual

{N S Publication 4200094B) $10.00
SC/MP Microprocessor Applications
Handbook

(N S Publication 420305239-001A)  $5.50

MINISCAMP—8  Manual (if  required
separately) $10.00

2a0Taln A"

EXCLUSIVE MANUAL. INCLUDED

Detailed assembly instructions
Full technical data on SC/MP
Beginners programming guide
Applications programs fo

Morse code generator
Reaction timer
Logic experiments
Guessing game

etc ...,

TRADE AND EDUCATIONAL ENQUIRIES WELCOME

Mail orders, THE ELECTRONIC MAILBOX

APPLIED Box 356 HORNSBY 2077.
TECHNOLOGY Showroom: 109-111 Hunter Street, Hornsby.
PTY.LTD. Hours Mon-Fri. 9.00 to 5.00 Saturday: 8.30 to 4.00

Phones (02) 476 4758 476 3759

33



$e0000000sc0es st cassess et

R R T T T T TR T P

PERSONAL COVIPUTING
The Early Years... . ...

In The Beginning

It all started back in 1974 when Intel
introduced the 4004, the first true
microprocessor. It developed almost by
accident, as a result of Intel’s efforts to
produce a calculator of unprecedented
flexibility. The shock waves of the
hand-held calculator revolution were
still being felt by every section of
society and the back-room boys’ eyes lit
up with that “You ain‘t seen nothing
yet” look as they drew up the chip-
masks for their next product, the 8-bit
8008.

Assisted by the lessons learned from
the cut-throat calculator business the
microprocessor developed with
frightening speed and predictability.
Frightening not only because of the vast
amount of high-technology and high
finance poured into the field, but also
because of the dramatic effect extra-
polations of such technology can have
on a broad spectrum of society. Predict-
able because everyone knew what was
going to develop. The shrinking of
calculators from giant cabinets to flip-
top packs in the space of just a few
years created an extraordinary blase
attitude towards electronics. It was a
spectacular demonstration of the omni-
potence of the new technology of
micro-electronics. It was proof that now
nothing is impossible — just draw up
the specifications, expend x thousand
man-hours and y million dollars, and
there you have it. So the microprocessor
has been born at a time when nothing
comes as a surprise any more. But
maybe the real surprise is yet to come.

The New “Hams’’

Of all the sub-sets of electronics hobby-
ists the most clearly defined to date has
been the radio amateur. Members of this
particular sect follow a technological
faith which started with the first
wireless communication and has since
flourished, gaining millions of followers
in a relatively short time.

For many hams their hobby almost
becomes a life-style within itself, always
striving for that rare DX the eternal
pursuit of that elusive one-to-one SWR.
Is it possible that we are now witnessing
the founding of a new faith, one whose
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god speaks in 1s and Os rather than 5s
and 9s?

By making a few comparisons
between amateur radio and amateur
computing certain patterns can be seen
emerging which may be an indication
of what course the future of personal
computing might take.

Power To The People

Like amateur radio, amateur computing
is a high-technology which makes the
latest developments in the science of
electronics available to anyone at all
who has the time and maoney to pursue
them. The money factor is all important

the lower the cost of the hardware,
the more people can afford to pursue
the hobby. A reasonably useful micro-
computer system might cost in the
order of $1000. Hams might spend
this sort of money on radio gear, for
that matter a radio-controlled aircraft
enthusiast, amateur photographer or
stamp-collector could easily spend that
much on his hobby. So thanks to the
microprocessor the cost of your own
personal computer is nolonger a barrier
to most people.

This new accessibility and the free
interchange of ideas and information
between hobbyists has the effect of
distributing “computer power’ over a
broad spectrum of people. This leads to
a breaking down of much of the
mystigue which has traditionally
surrounded the world of computers:;
they are being de-mystified as the magic
is systematically exposed as little more
than sleight of hand. As large numbers
of amateurs invade a hitherto sacred
field which was once the sole province
of a privileged few the elite will in-
evitably grow in number until it finally
becomes plebian.

""Homebrew" vs ““Appliance’’

As with amateur radio there are two
factions within the computer cult, the
“homebrewer” who builds his own
equipment for the sake of the ex-
perience gained, and the “appliance
operator” who buys a ready-built, going
unit and gets what he wants from
operating his instrument, writing
programs and experimenting with the
performance of the hardware as bought.
His investment in the computer itself is

Today’s mass storage is tomorrow’s
scratchpad. . ....................
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more financial and less emotional than
in the case of the homebrewer.

There is always some overlap
between the two factions, but they can
usually be classified by comparing the
time spent building, testing and
modifying the hardware to the time
spent actually using it once it's working.

The Sky’s The Limit

Radio equipment has rather unique
and interesting characteristics. It can
never really be declared ‘finished”.
There is always more to add to the
station, improvements to be made,
better antennas, higher power, lower
noise. Computers share this trait which
makes them too the ideal subject for a
hobby. Today’s mass storage is
tomorrow’s scratch-pad. There is un-
limited scope for improvement and
expansion of the hardware.

If ever the computer itself should
look like having its full complement
of RAM, ROM and |/O parts, the
hobbyist can turn his attention to the
vast range of peripherals that are
available to him. A radio transmitter can
be hooked up to an antenna and a
microphone and that’s about it, but

nothing can be so insular as to resist
interfacing to a computer if the intrepid
hobbyist uses a little imagination.

More importantly, once the
computer is operative a literally infinite
amount of software development waits
to be done. Like radio operating, this
phase of the hobby is particularly
attractive because the operating cost is
nothing more than the electricity bill.

The Junk Box

Ever since the tradition of stripping

a discarded radio chassis was established
by the pioneers of amateur radio, the
humble junk box has been the bhall-
mark of the truly worthy hobbyist . In
much the same way as one may judge
someone’s social standing by the way he
dresses, how neatly his garden is kept,
radio amateurs assess each other’s status
by the quality and quantity of the bits
and pieces which lurk for years in the
dark recesses of their junk box until
their their ‘true worth is finally
recognised and they are discarded,
Because the microcomputer hobby is so
new, junk box computer parts of good
vintage are rarer, but there is always
the stimulating challenge of pushing a
seemingly  irredeemable piece of
obsolete equipment into service. Radio
ham and computer, hobbyist alike share
the unique pride and joy of operating
equipment which the professionals have
officially declared worthless.

Doing The Impossible

Besides the resurrection of dead equip-
ment, hams are keen on performing
another type of miracle. This involves
proving by practical demonstration that

The software bugs seem to come out just before sunrise.

something which should by rights not
he possible does, in fact, work. With
amateur radio this usually entails
forging forth into extremes of
technology (or bad practice, depending
on how you look at it), generally re-
volving around a successful
communication in spite of a red-hot
“final’’, vast distances or an antenna
made of wet string.

To the computer ham comparable
feats entail successful execution of

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

programs which are either exceptionally
short or unbelievably long or so
cunningly convoluted that not even the
person who wrote it knows how it
works. Thanks to the new technology
involved there is also a whole new set of
miracles which rely on getting a pheno-
menal number of logic functions into an
incredibly small space.

Amateurs are in a rather unigue
position in that they are permitted to
exceed manufacturers ratings to see to
what limits they can push a particular
component or piece of equipment. This
practice gave rise to many novel
techniques in the field of radio and a
similar thing is bound to happen in
computing.

Time Is Not Money

Amateurs make many other contribu-
tions to the science to which they are
devoted as a result of the enormous
amount of time they spend on their
hobby. Because of the non-commercial
nature of their pursuits, computer
hobbyists can afford to undertake time-
consuming projects which would not be
economical as a professional enterprise.

Like the radio amateur who stays
awake all night tuning across the bands
looking for a rare contact, the computer
ham often burns the midnight oil
chasing an elusive bug in his software.
Radio propagation never seems to be
optimum at a civilized hour; similarly
the software bugs only seem to come
out just before sunrise.

With both amateur radio and
amateur computing the real fun of the
hobby lies in setting a goal and then
achieving it no matter how long it takes
or how inefficient the techniques used
may be. The computer ham may devote
hundreds of hours to developing a
program that does nothing more than
play a seemingly useless game. But, as
with any technical hobby, a lot of
valuable techniques are learned in the
process.

Spreading The Word

A natural development from any widely
followed hobby is the formation of
clubs where people with similar interests
can meet and exchange ideas. Major
amateur radio clubs like the Radio
Society of Great Britain, the Amateur
Radio Relay League and the Wireless
Institute of Australia have been es-
tablished for many vyears and cater for




PERSONAL COVIPUTING
The Early Years...

hundreds of thousands of enthusiasts.

Even though the do-it-yourself
computer hobby is so young there are
already hundreds of computer hobby
clubs. The biggest of these are found
on the west coast of America which is
where most of the world’s micropro-
cessor products originate. The Southern
California Computing Society has about
5000 members. At the moment there
are nearly 200 smaller computer clubs
in" the USA and an estimated 20,000
people have their own personal
computer.

Magazines devoted entirely to the
computer hobbyist have been estab-
lished with great success. The most
widely read glossy is byte which:now
circulates over 60,000 copies.

The radio amateurs’ “field day’’ has
always provided a means of information
exchange between individuals. As com-
munication is the basis of ham radio,
publicising such events poses no
problems, but computer hams have
only their specialist magazines for such
promotion. A few conventions have
been held by computer hobbyists where
the main purpose has been to establish
standards so that hobbyists can easily
share the software they have developed.
Manufacturers of personal computing
hardware also take an interest in these
gatherings because it is an excellent
opportunity to find out what the
hobbyist is interested in and therefore
which products will sell,

Speaking of Computers

Due to the unusually verbal nature of
the hobby itself, radio amateurs have
developed a unique vocabulary. The
language which results has such a high
jargon content and is spoken so fluently
that it is quite unintelligible to the out-
sider. This serves to give the group its
own identity and bind its members
together.

Although amateur computing is still
in its infancy its followers found that
the computer industry had already
provided them with a highly developed
jargon, complete with an impressive
range of off-the-shelf buzzwords which
have been nutured to perfection by 20
years of professional verbal dazzling.
This they have eagerly seized and
followers now have a language of their
own.

The most telling sign of both radio
and computer hams is their often
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amusing ability to construct seemingly
meaningful sentences using all the rules
of English grammar except that the
keywords are replaced with strings of
numbers or initials. The radio amateur
might say, “QRX, I've got to check
my SWR”, while the computer amateur
could hit you with, “l’ve put a PIA on
my 6800 for 1/0.”

To the uninitiated talking in code
like this seems like an awfully anti-
social way of passing secret messages
between club members — it serves to
keep the in-group “in” by providing a
feeling of comradeship for members and
it keeps out all but the most determined
newcomers.

Future Shock (Electric)

Although personal computing is already
well established as a hobby, the real
impact of its advent is yet to come.

It is a characteristic of any hobby
that those who pursue it develop great
expertise in the field. A keen 10 year
old stamp collector may know as much
about stamps as a professional stamp
dealer. Having spent his youth building
radio transmitters a ham of 20 might
know as much about radio as a
University-qualified electronic engineer.

We are now finding a new breed of
hobbyist/expert, a hobbyist who has
spent thousands of hours of leisure time
building computers and programming
them. He could well know more about
computers than many professionals in
the field. As the hobby grows there will
be more and more people to whom
computers are second nature, people
who are fully conversant with a broad
range of computer concepts and totally
up-to-date with the state of the art.

Traditional training and qualifica-
tions are already being seriously
challenged by these hobbyists who
might enroll in a University computer
science course already knowing more
than they will be taught.

As this flood of expertise hits the
workforce we are bound to see dramatic
changes in the status of the computer
professional. Will there be a sudden
surplus of computer engineers and
programmers, or will the wave of new
technology bring with it expansion of
the industry to absorb it?

The remarkable advances in solid
state technology which led to the
development of microprocessors have
made their mark on the electronics
industry, but it's the “expertise explo-
sion’”” which will follow that will have
the real impact on society.

It's in the bag!

All this hardware.
In the Saturn
pcomputer

from TOTAL.

1 Motorola MEK6800D2 Evaluation

Kit containing

1 — MC6800 Microprocessing
Unit.

3 — MCM6810 — 128 X 8 Static
Rams (one for JBUG use).

2 — MC6820 Peripheral Interface
Adaptors (PIA) (one PIA is for
User Interface).

1 — MC6830 Program Rom
(JBUG).

1 — MC6850 ACIA.

2 — Printed circuit boards.

1= MC6871 Clock.

1 — Socket for MC68708 Erom.

1 — 6 digit seven segment
Display.

24 — Keyboard Key Switches.

1 — Keyboard to Microprocessor
Module Interconnect cable
and connectors.

And all the parts, Resistors

Capacitors, etc., necessary to

complete the kit

31 DIL Sockets (8, 14 and 16 pin in
addition to the 13 LSI DIL Sockets
in kit) to simplify mounting of

Displays and other IC's in the kit.

1 43 Position Edge Connector to
mate with the Microprocessor

Board.

1 A &R 2150 Transformer.
1 Sprague Computer Grade Fiiter

Capacitor.

1 Motorola Bridge Rectifier.

1 Motorola MLM309K 5V Regulator.

1 Thermalloy TO3 Heatsink.

2 Capacitors.

1 A & R PCI Instrument Case for
the power supply.

and

1 Handsome, rugged 21

Samonsite Saturn carrying case, ]

complete with your initials.

| bags you send me Saturn M6800 D2 -
kits @ $289.00 (plus $2 packaging and

forwarding charge and 15% sales tax it

applicable). M6800 Technical data.

Enclosed is [J my cheque. [] Official order.
[J Tax exemption certificate.

NAME
TITLE
COMPANY _ =~
ADDRESS ___ -

STATE_____ POSTCODE

Past coupon to:

TOTAL ELECTRONICS

239 Bay Street, North Brighton. Vic. 3186.
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IT'S IN THE BAG, A COMPLETE

s diling i 10

L

WCOMPUTER KIT for $2

- T
"

89* from TOTAL

g

72 =
IS
be-

ﬁ

- :

Boards and power supply are shown here

* This price applied at time of publishing.
assembled. They come unassembled in the Kit.

Add $2 for packaging and forwarding and
15% sales tax if applicable.

THE SATURN M6800 D2 yCOMPUTER

Total Electronics and Motorola have got it all together
to give you Saturn — a complete ucomputer for only
$289. You just put it all together — the MEK6800D2
evaluation kit and the 5V power supply — fix them
the way you want them in the strong and handsome
Samsonite carrying case and you've got a perfectly

Features:

e Cassette Interface ® EROM Expandable
e RAM Expandable ® Wire Wrap
Capability ® Documentation ® 16 1/0
Lines ® 4 Control Lines ® J-Bug Monitor

Keyboard Features:

® Punch Designated Memory to Audio
Cassette ® Load Cassette to Memory

® Trace t Instruction ® Set and Clear Up
to 5 Breakpoints @ Examine and Change
Memory ® Display and Change Registers
® Go to User's Program e Proceed from
Breakpoint ® Abort User's Program

e Calculate Relative Offsets

o Hexadecimal Number Entry (O thru F)

-1

Expandability Features:

The MPU Module Card is prewired for
ease of expandability and is capable of
accepting the following devices:

2 — MCM6810 — 128 X 8 RAM’s

3 — MC8T96 -~ Address Buffers

2 — MCB8T26 — Bidirectional Buffers
AND, any two of the following by using
strapping options:

MCM68316E — 2K X 8 ROM

MCM68708 — 1K X 8 AROM
MCM68308 — 1K X 8 ROM
HA7640 - 512 X 8 PROM

EXORciser Compatible. All EXORciser
10 and most memory modules may also

be used with the kit for greater versatility.

Butfering. Up to twenty 16 pin DIP
packages may be accommodated.

(Australia) Limited

portable complete ucomputer. Also you've got an
Evaluation kit manual, a programming reference
manual and a systems design data manual. They fit in
a special section in the case not illustrated to avoid
confusion. (N.B. the MEK6800D2 is also available as
a separate item. Contact us for price).

With the integral Keyboard/Display Module and the
J-Bug Monitor program you can enter and debug user
programs, or load and dump programs via the Audio
Cassette Interface.

tn addition several different Memory configurations
are possible. The MCM6810s included in the kit will
accommodate programs of up to 256 bytes in tength.

ELECTRONICS

(A Division of Overseas Corporation

Sydney 439 6722 Brisbane 229 1633
Adelaide 45 1129 Perth 25 7811

239 Bay Street, North Brighton, Vic. 3186. Tel. 96 2891



EDUCAL KIT SPECIALISTS
AM-FM CLOCK RADIO KIT

e

=_-=iu-1

MODEL EDUCALDCR-77

Why pay $30.00 for just a clock in an
instrument case? Only an extra $7.00
gives you an AM-FM radio plus a
moulded plastic case as sold in Europe.
(We get English version).

ONLY EDUCAL HAS THE DCR-77

“ - ® SLEEP SETTING

FEATURES

® 2" LED DISPLAY
® AM-FM RADIO

® ALARM

® SNOOZE SETTING
¢ 500mW OUTPUT
® COMMERCIAL CASE

ONLY $37.00 COMPLETE
P&P$2.00

We are trying to obtain the AM-FM
modules pre-aligned for you!

&

HAVE YOU THE EXPERIENCE
REQUIRED TO BECOME A

COMPUTER
TECHNICIAN

IF YOU HAVE A MINIMUM OF 3 YEARS ELECTRICAL/
ELECTRONIC EXPERIENCE AND/OR AN APPROVED
ELECTRICAL/ELECTRONICS CERTIFICATE, YOU COULD
BE A PERSON THE COMPUTER INDUSTRY NEEDS. TO
PERSONS WITH THE ABOVE QUALIFICATIONS, CONCEPT
COMPUTER EDUCATION SERVICES IS OFFERING
INTENSIVE COMPUTER TECHNOLOGY TRAINING
DESIGNED TO PREPARE PEOPLE OF THE RIGHT CALIBRE
FOR ENTRY INTO THE COMPUTER INOUSTRY. AN
EMPLOYMENT PLACEMENT SERVICE IS PROVIOED.

FOR FURTHER INFORMATION PLEASE COMPLETE l

THE FOLLOWING AND RETURN TO:
CONCEPT COMPUTER EDUCATION SERVICES
P.0. BOX 1365, NORTH SYDNEY, NSW 2060

NAME -
ADDRESS

" POSTCODE
TELEPHONE

PRESENT OCCUPATION
D D Y TN S D G G D NS AN BN G N

We've
got it...

The

Sol-20 expandable
system.

COMPUTER BITS

A DIVISION OF AUTOMATION STATHAM PTY. LTD.
47 Birch Street, Phone (02) 709 4144

BANKSTOWN N.S.W. 2200 Telex AA26770

ELECTRONICS TODAY INTERNATIONAL — JULY 1877



“RITS FOR
ETI PROJE(TS

We get many enquiries from readers
wanting to know where they can get
kits for the projects we publish. The
list below indicates the suppliers we
know about and the kits they do.

Any companies who want to be
included in this list should phone LES
BELL on 33-4282.

Key to companies:
Applied Technology Pty. Ltd. of
Hornsby, NSW.

C Amateur Communications
Advancements, PO Box 57, Rozelle,

NSW.
D Dick Smith Pty. Ltd. of Crows
Nest, NSW.
E E.D. & E. Sales, Victoria.
J Jaycar Pty. Ltd. of Haymarket,
NSW.
L Delsound Pty. Queensland.
N  Nebula Electronics Pty. Ltd. of
Rushcutters Bay, NSW.
O Appollo Video Games of Hornsby,
NSW.
P Pre-Pak Electronics of Croydon,
NSW.
PROJECT ELECTRONICS
ETI 043 Headsor Tails . . .. ... Pag A
ETI 044 Two-Tone Doorbell. . . . . ... A
ETI 061 Simple Amplifier . . . . .. ... A
ETI 064 IGLErosIm e i diiv-a 1 ¢ o balb.m = A
ETI 066 Temperature Alarm. . . . . ... A
ETI 068 LEDDIOS ;i i/a o+'s i «sepn b A
TEST EQUIPMENT
ETI 101 Logic Power Supply . . ... ..
ETI 102 Audio Signal Generator
ETI 103 Logic Probe . . . . . .
ETI 107 ngeran e Voltmeter.
ETI 108 Decade Resistance Box. .
ETI 109 Digli)v.al Frequency Meter . . ;
ETI 111 IC PowerSupply . ... .....
ETI 112 Audio Attenuator. . . ... ... E
ETI 113 7-Input Thermocouple Meter .P.E
ETI 116 Impedance Meter . . . . . ... . E
ETI117 Digital Voltmeter . . . . . . . E,A
ETI 118 Simple Frequency Counter . E.A
ETI 119 5 V Switching Regulator supply.E
ETI 120 LogicProbe . . . . ... ... .
ETI 121 Logic Ploar » » <« va v »s ym L.E
ETI 122 LoPlic TeSUer i o o &'s 3 'a Ha wid | E
ETI 123 CHMOS Toler .« ¢ o560 maiw- ¥ E
ETI 124 Tone Burst Generator . . . . . . E
ETI 128 Audio Millivoltmeter . . . . . L.E
ETI 129 RF Signal Generator . . . . . L.E
ETI 131 General Purpose power
SHDDLY o e e 7% 25 8 § 5B EN
ETI 132 PowerSupply . . . .. ... ... N

SIMPLE PROJECTS
ETI 206 Rlotronome; « .« ¢ #7s '4 +.2 wen E
ETI 218 Monophonic Organ . . . . . . E,D
ETI 219 B A e b kel AT )
ETIRN0 SH o nopesv aveasnsyos E
ETI 222 Transistor Tester . . . . .. ... E
ETI 232 Courtesy Light Extender. . . . . E
ETI 234 Simple Intereom . . .. , 4= E
ETI 236 Code Practice Oscillator . . . . .E
ETI 239 Breakdown Beacon. . . . . .. . E
k4
MOTORISTS’ PROJECTS
ETI 301 VbW, & « o - s npd wp E
ETI 302 TachoDwell. . .......... E
ETI 303 Brake-light Warning. . . . ... . E
ETI 309 Battery Changer . . o i « <« a s P.E
ETI 312 CDI Electronic Ignition . . . .P.E
ETI 313 St B « s <6 45 b2 g4 E.D
AUDIO PROJECTS
ETI 401 Audio Mixer FET Four Input . .E
ETI 403 Guitar Sound Unit . . . .. ... E
ETI 406 One Transistor Receiver . . . . . E
ETI 407 BERRVASTY % o ook i E
ETI 408 Spring Reverb. Unit, . . . .. . . E
ETI 410 Super Stereo. . . . . . 0 v 0 ... E
ETI 413 100 Watt Guitar
Amé) ........... P.L.EJ.D
ETI 413 x 200 Watt Bridge Amp . . . . .
ETI 414 Mlaster Mixer. . . . . « < &% 4 EJ
TI414 Stage Mixer , , . . . . se b . B
ETI 416 25 Watt Amplifier. . . . . . ... E
ETI 417 Amp Overload Indicator. . . . . E
ETI 419 Guitar Amp Pre-Amp. . . . P,LED
ETI 420 Four-channel Amplitier . . . L,E
ETI 420E SQDecoder . . . . ... .....
ETI 422. International Stereo Amp . L.E.D
ETI 422B Booster Amp . . .. .... ... E
ETI 4 50 Watt Power Module. . . . . . E
ETI 423 Add-on Decoder Amp . .. ... E
TI 424 Spring Reverberation Unit. . L,E
ETI 425 Integrated Audio System. . . . . E
ETI 426 Rumpble Fliter , , . . o« basby E
ETi 427 Graphic Equaliser. . . . . . L.EJ
ETI 430 Microphone Line Amp . . . . . . E
ETI 433 Active Crossover . . . . .. .. EJ
ETI 435 Crossover Amp . . .. ... .. E,J
ETI 438 Audio Level Meter . . . . . . L.E
ETI 440 Simple 25 Watt Amp . . . . . LE
ETI 441 Audio Noise Generator. . . . L,E
ETI 443 Compressor-Expander . . . . . E.J
ETI 444 Five Watt Stereo . . . . .. . E
ETI 446 Proampl v 5. = 1 timim = ¢ JEDD
ETI 446 Audio Limiter. . . . . ... .. J.E
ETI 447 PHRSOY o o3 avosngnv vas EJ
ETi 449 Balanced Mic Preamp. . . . . . od
48 50 W, 100 W Power Amp A
ETI 480P Power S A
ETI 482A Pream A
ETI 482B Tone A
MISCELLANEOUS
ETI 502 Emergency Flasher
ETI 503 Burglar Alarm . . .
ETI 505 Stpote . . - . -6
ETI 506 InhaRed Alasma., ;s i o s o» »

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

ETI 509 50-Day TIDer i's - #¢ ¢ & /5 & < E
ETI 512 Photographic Timer. . . . . . .. E
ETI 513 Tape Slide/Synchroniser . . . . . E
ETI 514 Flash Unit —
Sound Operated. . . . . .. ... E
ETI 515  Flash Unit —
Light operated. . . . . .. .. .. E
ETI 518 Light Beam Alarm . .. ... .. E
ETI 525 Drill Speed Controller . . . . . . E
ETI 526 R N . L W sk e E
ETI 527 Touch Control Light
DM@ « oo g a@s ¥ i & alb E
ETI 528 Home .Burglar Alarm ., . . . .. P.E
ETI 529 Electronic Poker Machine . . . .E
ETI 533 Digital Display. . . . . . .. L.E,A
ETI 534 Calculator Stopwatch. . . . . AD
ETI 539 Touch Switeh.; o ¢ v « #/0 8« m » E
ETI 540 Universal Timer . . . . . ... .. E
ETI 541 Train Controller. . . . . .. ... E
ETI 543 Double Dice . . . .. ....... A
ETI 544 Heartrate Monitor. . . . .. ... A
ELECTRONIC MUSIC
ETI 601
4600 Synthesjeer. « o+ .o v v s v s sa J
3600 g'{nlhesiser ............. J
ETI 602 e T E,AD
COMPUTER PROJECTS
ETI 630 HE DAY o000 5 » 4+ 8 +,9 A
ETI 631 VDU Keyboard Encoder. . . . . A
ETI 632 VvDU 1 k x 8 Memory Card . . .A
ETI 633 VDU Sync Generator. . . . . . A
RADIO PROJECTS
ETI 701 TV Masthead Amplifier . . . E,D
ETI 702 Radar Intruder Alarm . .. .. .D
ETI 703 Antenna Matching Unit . . . . . E
ETI 704 Crosshatch /Dot
GANErator . s & & » @ » ' L.A,D.E
ET1 706 Marker Generator. . . . . . .. . E
ETI 707 Modern Solid State
Copvertas « s s » »= s ww s o C.E
ETI 708 Active Antenna . . . . . ... o VB
ETI 710 2 metre Booster. . . .. .. . C.E
ETI 711B Single Relay Remote Control . .A
ETI 711C Double Relay Remote
CoRWol: o457 ¢ vo s s odre A
ETI711R_Receiver , . . ... . .. W b A
ETI 711AR Remote Control Transmitter . .A
ETI 711DR Remote Control Decoder . . . .A
ETI 740 PHTURE .. s vs1ewrdps A
ETI 780 Novice Transmitter . . . . . . . . E
ELECTRONIC GAMES
ETI 804 Selecta-Game . . . . . .. . 0.AD
97



MAIL ORDER BUYERS MO LONGER PEMALISED. We pay post and
packing charges. We reckon you shouldn 't be penalised for not living
in Sydney (where we've got the BEST BUYS in electronic compo-
nents etc.) All items In this ad will bs despatched within 24 hours
(except out-of-stock linss, of course). And no minimum order
value, either! But sorry, COD not available.

POST FREE

Great Mail Order Offer

aa
. ’
R SPECIALS KI I S You can build 'em yourself - a great way to POPULAR PCB's
SEMICONDUCTO learn the “state of the art". £T) Boards
) 004 Vari-wiper 65¢
SOOW Light Dimmer C/W wall mig plate.... ... .$6.95 005A FET Mixer .95¢
15 Motor Speed Control sults most motors, fans. etc. .$85.50 006 Audic Gen. $1.60
c107 - 15¢ % Transistor Car Radio — push-button, 12V neg grd. 119 5V 10A reg. $3.40
B E 15¢ Philips Tuned RF front-ena, last few only $18.00 24G Emer. Beacon $1.10
BC108 A5¢ P/M 145 8 Input Mixsr — also 4 input stereo, C/W 312 De-Luxe CD! $1.75
BC109 75¢ base, treble, vol. master vol, VU's, etc. $115.00 413 100W Amp 3175
TT80C 75¢ FM Andlo Antenns — dipole gives up to 6dB gain. $11.50 4148 Equalizer .$2.00
TYBOY. ‘30¢ 2 Transistor Radlo — for béginners, works well, only. $4.50 414C Power Supply .$2.00
2N3643. . . 100W Power Amplifier ETI 413 — ideal Suilav, PA $69.50 417 Over-LED. $1.10
N914 . 10¢ 4 Input Pre-Amp ETI 418 — suit above ETI 413 $9.50 419 preamp, 135
1 12¢ Ignition Suppressor — for car radio interference .$2.50 420C Power Supply $1.30
OA91 . 10c sriwiper — adjustable windscreen wiper control $10.00 422 S0W Stereo $2.25
EM401-4. - ..20c Dusl LED Flasher — burglar deterrent for cars, etc. $2.95 429 2W Amp. $2.00
A14A 2.5A ... 25¢ Mag. Pre-Amp — stereo, for mag cart, 300mV out -$9.00 433A Active X-over $1.50
5023 RED LED .SOC JO\?ZA Reg Supply — for amps, experiments, atc. C/W trans $10.00 439 X-over Net $2.20
5023 GRN LED 175 Power Supply ET1 111 — 1.5 to 15V DC at 1.5A varlable .$19.50 440 25W Sterso $3.60
N7 dispia $r.7 Temperature Meter ETI 113 — 0 to 200°C in 3 ranges .$49.00 443R Audio DBX .$5.83
MA 4 y, 50¢ Kemstar Tuner — Wideband hi-fi AM tuner $45.00 444 SW Stereo $2.25
6.8Y SW zene $1.00 Musicolour 1| — Popular colour organ 3KW $55.00 445 Stereo P/Amp $1.55
2N3055 80V 20¢ 4 Input Mixer — General purpose mixer .$18.00 446 Audio Limiter $175
7400 $1.00 Stereo Pre-Amp — Switch — 3 inputs, 2 indep. switches., _$4.50 447 Audio Phaser $1.50
e e R e R i B - e
- . pans, ICs. etc. .
;:g ) 70¢ Experimenters Workehop E tools, parts, ICs. etc 5;; gloml‘CIocl 5?-52
- i 4
BO0RIV 25A oct L et High Quality SUPER-PAKS 539 Tout Sunen §10
Originals or equjvalents sup| 101 Masinaad amp 5140
il 500 1/2W resistors $4.00 704 Cross Hatech $2.50
';5 e Ican;:d'g‘mnscslors - ;5 gg 100 1W ’9;5'."'5 S1ED 7118 Geaini Syhch g2
15 €l 470-3300uF $200 52 15 vaive skis 45 111C Remote Switch $1.10
' 3; 10 tommats $1.00 32 20 rado knobs $100 702 Radar Au[r:\é $2.50
s
13 100 Asst. capaciors $2.00 132 100 ass!. screws $1 .00 oar
: $1.00 74CQ Cassette p/amp $3.50
CAPACITORS B ML LT gL 10 12ORRlrteir: 76VGS Video Game. 275
,NTEGR 77&5"4 Twin 25/40 $275
Polyester — Range 0 001uF — 3 3uF, pre- | Filter $1.45
%,cug &ul"&o‘é);v: G’!ro":;osup”g:; ATED CIRCUITs TTL RESISTORS AND POTS 7766[%(;351':92“5“0" Generator ;; ;g
. — 0.033, 14¢ Q. — 0.082, 45¢ v . rgan
186 0.1 — 0,23 3¢ 27 0 e5 s L2 e % Resistors Preferred values TRL SE D
' Ty "2 : 2,27,33
1.5, $1.20 2.2 $2.20 3.3. High voitage, 45¢ viz: 1,1.2,15,18,22,27,33, 761mS LEO Ing $2.25
‘0"; andicaoy, o SN o.0fur 39,47, 586,68, 8.2, and multi- | 7643 20 amp $1.50
= 0.47yF, priced from ea Y q ' J . ms Modulator
Ceramic — R, ] ples, 1 ohm to 10 mg in /4w, 76pc3 Musicoiour 11 $275
R Ciicas. o ek S 7ok prshungy 1/2W, 1W — 3c ea or $2.50 per | 75012 vox reiay $1.80
0047 1501 2 Jzz‘%b"é‘l‘?"" 100. Most values 5W — 20W 7301 IC breadboara 60c
A o s ks SW — 45¢ 10W — 75¢C 7317 Homodyne $1.80
Electrolyth i 134 Logic Trainer $2.40
- s n1= = Pots — Preferred values, range 71€12 Musicolour 1l $2.75
2 25 ] 100-2Mviz: 1,2.2(2.5),4.7(5)and | 72543 Praymaster 136 S50
g.’g 64 PY 2 multiples in preset (20c ea), tab 7297 Guitar Plamp $1.60
B0k 20 : mtg (45¢ ea), standard VCU (60c
741 g . s
i A x 7430 stoo 74150 st ea), switched VCS (1.10) and
7 50 PY 40 7432 sas 74164, $34 10K-2M ganged VCU ($1.75 ea).
8 500 PY 70 7::? SO ;:;g: :fgo \TEMS
10 25V PY 20 7. . $1 2 § 8
10 v PT 2 . 1% = w 70-GET” AND MISCELLANEOUS
10 TEVRS 5 50 CMOS. lingay HARD- $2.00
» v BT o e $150 75-300 ohm palur ]
22 16V a3l 20 h resist pens I 300-75 ohm Dalu 30¢
% PV 4 s B RIKIE 1ubes, 0-9. GR111..... $1.00, 68 Ly, Datn g 25¢
v or g o te rods.
Pt s JOSBa-1smHz awatoow |WEmmarat o W g5
33 v e 2 uF 35V tantalums. ON-OFF toggle swi 55¢
33 v PcB % TELERADIO TRANSCEIVER bue.2 tuning 9anas. SO DPDT toggle switch e
3 SOV PCB 25 ONLY SIX 3.5mm earphone plugs 10c  DPDT rotary switch 30¢
o e A e LEFT! Last 6 100W SSB transcelvers, crystal locked | 3.5mm sockets. . [ g 2EDT f;‘f:;"s’,"ch, 60c
a7 IV PG 2% ; (add your own VFQ) 6 | Fuseholders. in-inc - 35c A e ressors 15K e
a7 IV PT 25 channels. select AM. | 5K Transvob ccull 100 MAT0GSB NS clock $12100
:(7)0 35(‘)2)/ :; '$1.30 U_pper or lower Mag. ea'piecés‘. 3.5mm plug. 30¢ T,anso‘;::‘m‘;:‘;o sult "30c
4 » B gg sidebands, only 3 Cigar lighter p|ugs Soc 5 pin SR 10 for 30c
100 8 1% 35 vaives, the rest is 240 neon beze s' 5¢  9Mug aowwocm $1.00
100 63 PT 35 solid state. New Car aetlal Isio?w s 10c 153 ::'Y“R‘,w WW pots 50¢
100 63 PT 35 ex Alli alo'h?mpk'nobs 15¢ pgrmeabi"ty twners. s:gg
100 350 PY $1.40 factory-bargain | TK54 whlts K000, DT e - At ,23 ®
2 25 pcB 45 priced % Power | TK-38 BIOCT C ne 1o Stereo cartridges C-1 pe
220 35 P 45 ﬁ' supply (12VDC or K296 alum. knobs 30c - speakers g‘ %
220 50 pee 65 - 240VAC) extra. T s oval spkr 8 ohm.....$1.85 & K8 T00 b atts :
= & £ L e a ;g:\m t;'i‘am. spkr 25 ohm 2‘ ?‘,g Originals of esquivalents supplied.
10 PC8 35 2 4 5 B track carntridges. -
330 16 PY 35 $ 2
3% 0 o 1 SPEAKERS, ETC.
470 10 PCB S0 Coral Hi-Fi Woolers
w8 3 CBANTENNAE | Chmmeee s, 50 o] PLUGS & SOCKETS
(%] s A ohm . T P
470 50 PT 55 o beatmaenip. 0ol oo | 10541 25w RS $6860 B 15W 8 ohm. $10.50 P o altt
470 50 pca 70 Base-loaded whip $19.00 12SA1 30W RMS $95.50 8" Twin cone .$11.90 3P din 45¢ I8¢
640 16 PCB 50 As above, magnet mt $19.95 Cabinets available to suit Mid-Range 5P din 48¢ 10¢
1000 10 PT 50 COANIFM corunbo Q... .$19. Car Speakers — dual imp. § 30W 5 ohm $5.45 2.5mm jack 20¢ 20¢
1000 25 PC8 .85 centre-loaded whip $30.00 5" diam $5.50 51/4” 20W 8 ohm $3.50 3.5mm jack 25¢ 25¢
Uees 35 o $1.00 Twin Truckers dual mirror i G SNt 35.95  Twastens 6.5mm jack 45¢ 35¢
1000 63 PY $1.30 mig. aenals $37.70 8" x4 4.8 ohm. .$6.95 Dome 20W 8 ohm $8.95 6.5 stereo 65¢ 45¢
2200 16 PT a5 SWR meter. in-hne $19.50 9" x 6" 4.8 ohm .$7.50 Dome SOW 8 ohm $11.00 ACA 25¢ 25¢
2200 25 PT $1.40 PL-259 piugs $1 02 Crossovers Cone 21/2” 8 ohm. $1.95 2.1mm DC 40c 25¢
3300 16 PT. $1.30 RGS8/V Cable, per mtr 45 2WAY 30w $3.50 Cone 3 8 ohm $4.80 2.5mm DC 40¢ 25¢
Large range of CB accessores 3 WY 40w $6.95 Horn. $9.95 2P AC power S5¢ 35¢
ex stock. 4mm banana 30¢ 30¢c

PRE-PAK ciectronics iy T

Head Office — 718 Parramatta Rd., Croydon NSW 2132 |
Mail Orders — P.O. Box 43 CROYDON NSW 2132 j Address

OPEN 7 DAYS Mon-Sun:s.00am —s530pm | ¥ - il "l COdO. oo '

Telephone (02) 797 6144 h—-----—------—---—--- - wdd
TEAR OUT THIS PAGE AND SEND WITH REMITTANCE TO OUR MAIL DRDER DEPT. - POST FREE!



€B REGULATORS

UA 78€CB
13-8 VOLTS
2 AMPS

3 Terminal
Voltage Regulators

The A78CB is a monolithic 3-Terminal Positive Regulator with a 13.8 V
nominal output voltage. With adequate heat sinking, it can deliver output
current in excess of 2.0 A. Just like its predecessors, the industry standard

A7800 series of regulators, the A78CB employs current limiting, thermal
shutdown and safe area protection and is essentially indestructible. The de-
vice is intended as a fixed voltage regulator for home base CB stations, and
power supplies for driving automotive accessories directly from the AC line
through a transformer, a fullwave rectifier and a filter capacitor. In addition to
use as a fixed voltage regulator, the A78CB can be used with external compo-
nents to obtain adjustable output voltages and/or increased output currents.

OUTPUT VOLTAGE OF 13.8 V

OUTPUT CURRENT IN EXCESS OF 2 A

20 W POWER DISSIPATION

NO EXTERNAL COMPONENTS

INTERNAL THERMAL OVERLOAD PROTECTION
INTERNAL SHORT CIRCUIT CURRENT LIMITING
OUTPUT TRANSISTOR SAFE AREA COMPENSATION
AVAILABLE IN THE TO-220 AND THE TO-3 PACKAGE

Contact your nearest Falrchlid distributor _

NSW: George Brown, 519-5855
Amtron Tyree, 698-9666 I HI D
Warburton Franki, 648-1711
VIC.: Browntronics, 419-3992 _
Amtron Tyree, 288-7099
Warburton Franki, 699-4999
W.A.:  Warburton Franki, 65-7000 WH
S.A. Gerard & Goodman, 223-2222 o E
Warburton Franki, 356-7333 LSE,
QLD.: Warburton Franki, 52-7255 &




Brisbane
ow has
ni Sound

n
lech
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&

s

Phone 36

For a full range of your

favourite records and tapes, come

and see Techniparts new shop called
Technisound. Also for Hi-Fi Amps,
Tape decks, Turntables and Speakers —
come and select from brands such as
JVC, Technics, National, etc.

1S
\\“(dsgo

Paddington Drive-in
Shopping Centre
Latrobe Terrace and
Warmington Street
Paddington

2
%‘O'

1706

Technics
Nivico i |\ 2 ozl
Techni Sound

For readers in other areas, we may be able to supply
your needs by mail — why not try us?




Ideas for
experimenters

These pages are intended primarily as a source of ideas. As far as reason-
ably possible all material has been checked for feasibility, component
availability etc, but the circuits have not necessarily been built and tested

in our laboratory. Because of the nature

of the information in this section

we cannot enter into any correspondence about any of the circuits, nor

can we produce constructional details.
Electronics Today is always seeking material for
material is paid for — generally at a rate of $5 to

these pages. All published
$7 per item.

TAPE HISS REDUCTION CIRCUIT
The circuit below is used to either boost
or cut frequencies. When making a
recording, point X is wired to point R
so that treble signals are boosted by
10 d8, and then during playback, point
X is wired to point P so that the signal
from the tape, including the hiss, has
the treble cut by an equivalent amount.
The circuit values are such that the
overall frequency response, from record
through playback, is flat over the
range 20 Hz — 20 kHz. Thus the output
signal after playback is identical with
the input signal before recording, but

be unity at low frequencies (<600 Hz);
RV2 is adjusted so that the collector
voltage of Q3 is half the positive rail
voltage. When this is set, the circuit
will function without apparent distor-
tion with an input voltage of up to
1.5V rms.

1f monitoring during record is not
required, the same circuit may be used
for record and playback, with X switch-
ed between P and R as necessary. If
monitoring during record is required,
two circuits are needed, one with X
wired to R and the other with X wired
to P.

the hiss is cut by 10 dB. For stereo, two circuits are re-
RV1 sets the gain of the circuit to  quired.
-
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AUDIO TRAFFICATOR INDICATOR

e g

TO FLASHER |
|
LT700 ||| 30
70
I 8(1
LOUDSPEAKER

UNIT
On some cars, the click of the flasher
unit cannot be heard above the engine

INDICATOR
LAMP

noise etc. This can lead to the
trafficator being left on, possibly lead-
ing to an accident. The device shown
above is simply connected across the
existing indicator light, and, when in
operation, gives out a loud pulse every
time the lamp is turned on and another
when the lamps turn off.

Most transistor output transformers
could be used, although an LT700 was
used in the prototype. The loudspeaker
should be a small 3 or 8 ohm unit.
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AUDIO COMPONENTS

TRD223 Transistor Driver Transformer,
Ratio 2.5: 1 + 1(50 ohms: 12 + 12 ohms),
MT552 Line matching Transformer for Mix-
ers and other professional audio applica-
tions with selection ratios 1:1 (75 ohm: 75
ohm). 1:2 (75 ohms: 300 ohms) and 1:3 (75
ohms: 600 ohms).

OP590 Audio line output Transformer rated
100 watts with auto winding tapped
2.4.8,16,50 and 100 ohms (70 volts and
100 volts line)

0P592 Audio line output Transformer rated
30 watts tapped 2,4,8,16,163 and 333
ghms (70 voits and 100 volts line)

TYPES MT Multi tapped speaker to line
matching Transformers

TYPES EK Single ratio speaker to line match-
ing Transtormers

MT 552

€@ s

MT 581 (5 Watts)

MT 586 (3.3 watty
MT 587 (4 wans{
EK (5 watts max

100 watts

Detalls of Technical data, dimen-
sions, Prices and avallabllity will be
provided on request

Manufactured by:

FERGUSON TRANSFORMERS

P/L

Head Otfice: 331 High Street,
Chatswood N.S.W. 2067
Phone (02) 407-0261 — Telex AA25728

Branches & Agents in other states
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TTL-standard

7400
1401
7402
7403
7404
7408
7408
7407
1408
7409
7410
7411
7412
%13
14
1416
412
7420
a2l
7422
7423
1S
7426
427
7428
7430
137

74178
Tel76

74190
74191
74192
74193
74196
a1
7419
14197
74198
Ta199
74221
Ta208
74249
74281
74257
74265
219
74283
14298
74365
74366
14367
7438
74390
74393
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$1.44

Postal address

BKX Electronics Supply Service,
PO Box 787, Potts Point,
Sydney, 2010.

MAIL ORDER........menimum... .$8.00.
Pack and post...,free in Australia.
Catalogue....90¢....40¢ with order.
Telephone enquiries..(02) 358 2420.

~

guitar
amp

ETI 413
69.50

Complece kic including metslvork. Rugged qualfty
amplifier for publie addrees and guiter use, We
can supply this kit vith preamplifier.....$12,00

quad amp 99.50

Complete kit fncluding metalwork ond front panel
Cover fe not fncluded. Amplifisr modules sliow a
simple construction with high performance. Uses
IC destgned for SQ decoder, Wooden sleeve $12.50

ETI 420

stereo amp 99.50

ETI 422

Complete kit {ncluding metalwork and Cront panel
A high pover, versstile HIFI amplifier. Relisble
low distortion high power. Limited quantity only
available at this price. Cover 1p not included.
Wooden slesve. .. o 412,00

reverberation 29.50

ETI 424

Complete kir including metelwork and front panel
Cover fs not included. Origonal epring eupplied,
Easy to construct. Wooden sleeve.. ..$12.00

CMOS-4000 TTL -low schottky
4000 Das] -lapat v ploe taveriar 32¢ 14LS00 Dasd - tmpul namd 4“Sc
4001 .. 2¢ 741801 ) 45¢
4002 » ' J2¢ 74LS02 et F-bmpat oot 48¢
4006 ) - $1.92 | 7ats0d . = 48¢
4007 nvere 32¢ § 761504 oS¢
4008 1ot $1.96 B 7ALSO5  ms teverter @ 43¢
4009 - 92¢ | raLsos . 48c
4010 on buther 96¢ 741509 4S¢
4011 32¢ 11510 ASc
4012 e 741511 &3¢
4013 T2¢ Ls12 43¢
4014 $1.96 0 TALS1Y  Buat a-(aret mond ochmine $1.78
4015 $1.64 74LS14 $2.35
4016 72¢ 41518 b4¢
4017 s1.64 [ 7eLS20 43¢
4018 s1.84 § 7AL52) 45¢
4019 60¢ 741522 bhe
4020 " v s2.56 | reLsze 96¢
4021 . . $2.24 F4Ls27 52¢
4022 o $1.56 TuLs2e S2¢
4023 iU 2¢ 41530 Vingle f:inpet aans 45¢
4024 $l.12 741532 Qued Bobipat e 52¢
4023 v 12¢ 741833 Gund Peloget Oyen tolinctnc} 96¢
4028 = $3.64 T4LS3? et 1lapet nemd butfor S2¢
«027 - 92¢ J4LSIB  Owed Fetuput mer buiter 32¢
%028 $1.48 741540 Bual b-inevt mend buffer S2¢
4029 $1.84 74L542 WD te docinel doceber $1.8%
4030 40¢ TALS4Y WD Yo swgment driver 13V §2.71%
4033 93.76 W TALSAB w0 1o 7 et ariver $2.73
4038 §2.48 T4L549 D e ¥ w, fovon cullorterf $2.7%
4040 ary coumtor $2.48 741881 Vo Vomt 10l ondew tovent bie
4041 =1 Wifter $1.2¢ T4LS 54 Fedebedomurtonn {113
4042 $1.48 B TALSSS 44 e tmwn (173
4043 91.24 741873 Dusl % wage tetager Mip Piep 60¢
4044 8124 T4LST4 [ Ty b4¢
4046 $2.76 TALS7S . rh $1.00
4049 - o Bég T4LST6 Bual 5% cdgs tetawer flig tep $1.24
4050 L Bie JALSTS Bl 2 ede ve ip ey 65¢
4081 $1.56 [ T4LS8Y 4 b1 btmery 3.2
4052 liptens $2.24 [l TALSBS ¢ a0 wcoitem comorater 52,68
4083 ot $2.26 | 741586 ommd 2oimut emleoive or 72¢
4085 O 10 7 cogment driver $3.38 74LS90 $1.64
4036 o to D meemnt detver s2.48 | 74LS91 $2.84
4058 "o o 92,24 TALEIT  ohrie 41 11 covmter $1.64
4060 $2.24 [l (7ALS9Y 6 M1 tiay vomter $1.64
4068 $1.20 TLLS98 &0 ik 1ol shil evataiar $3.96
4068 [ - sac l TALSI0)  met oo vrraser 11 $1.24
4069 e favertor ase | rarsio9 . 76¢
4070 vt omluaive or Lbe 7415112 s1.24
4071 Quat I-taput v 3¢ 74L5113 12¢
4072 e Ahc 7418114 12¢
4073 “tapet dbe 7418122 $2.24
4078 " 1 e (173 7418123 $2.712
4078 Thes wd b iy tiee s1422 F6L8124 $1.88
4077 end vt lmaivw mer 8¢ 7408123 $1.88
4078 bhe TALS132  wed Tlmmt s ochmliy $2.24
4081 32¢ l TALS136  0esd soricaies o (Opem wbloeror $1.6
4082 shg 7415138 = $2.16
4085 $1.88 74LS139 $2.28
4086 si.08 B 7415143 $3.16
4093 $1.40 § 7415951 $2.00
7415133 $3.16
4418 $1.32 | 74Ls)ss 52.64
4420 - ¥ mament ariver $3.76 74LS156 $3.64
4ad9 Ly oy Sarertor de TaLsisy $2.20
T4LS138 $2.96
4502 $1.96 | 7415162 $3.48
4507 #1.20 | 7e1s16 $2.72
4510 $2.76 [ TALSIGA 8 M08 paraliol et saitt rentater $2.32
4511 F4LS1T4 % O 11 fhep vinn 2,32
4512 FRLE1TS Pt P O1ip Finp wiik cloar 2.2
4516 tes TALS18]  artemastte tegle ware §2.32
(Y311 TALSI92 2.96
4519 7415193 $2.96
4520 T4LS194 $2.40
as27 2445193 $2.40
43520 TALSIO6  somir docote comter $2.40
4331 $3.12 TALSI97  some biaery emator 93.64
4839 $2.00 | 745221 st meetitis w 52.20
4333 $2.20 [ ToLS247 &t 7 e 4 $3.24
4336 $2.20 [| 7005248 o o 1 mrmnt teienr 3.2
4553 Thes dtad) 0O smmstng $7.78 T4LS249 v 7 03.24
74 - oo 80 1 11nd mutl $3.68
1415233 . o i~ $2.20
CMOS _74c 7415257 ot 2 11 ke 1 e $3.96
7415258 @ wead 7 lham 1o 1 Limn $2.76
T4LS260 Ml b-tapmt guo $1.40
T4C00 - TALB266  Oved omimstny o (pen sultorter) $1.48
T4C02 P TALS279 et T leiim, 41.88
T4c0u » 7415283  san $3.48
Juco8 TALS290  ecate sommier $3.40
410 741829 $3,40
Hc1e 92,16 TALEI6S  Mricters nee 1,88
14€20 72¢ | 7AL83SE  teteroro s $1.88
74¢30 7 7415367 $1.76
Yicen .3 TALS 160 $1.76
Yac?3 ~ $1.12 74L5386 01,48
TeCte Sh.12
T4C23 $1.12 -
rects . 2 | OPTO -electronics
4cas 8 12,96
7490 02, 36 LEDZ0O Large red led 17¢
14ce) $2.%
74c107 $2.84 TIL.209 Small red lad with mount 20¢
74C160 $).12 TIL2NG Small green led with wount A8¢
T4c161 L 93.12 TIL220 Lai red led with mount 24¢
NC12 o $3.12 TIL222 Lafge gresn lad with mount 48¢
TACI63  Minary commtar armchrcamms sines 6312
74C174 9312 TIL32 3" common anode readout $1.64
J6C1T8 §2.60 FND500 3" common cathode readout $1.98
F6C192 o dwm dovasr soentes $3.12 FNDSO7 .37 common anvde readout $1.95
74C193 W s Mmary cmster $3.12
T4C19% 3 toter $3.12 TILES NPN eilicon photo transistor §1.48
74€195 3 $3.12 TILIIZ Optocoupler - 1.5kV tsolatfon $1.64
T4C22]  bot oot e ibeater $2.38 ORP12 Photoreaistor $1.20

equaliser 99.50

Conplete kit including metalwork and front panel

ALl cotle p Cover not tncluded. Save on
thia kig. Pidr ® boards supplied. Dont dslay
and @iss thia bargfan. Wooden sleeve.,..,.$12.00

ETI 427

EA CDI1
18.50 —

Complete kit with prewound secondary coil, High
quality cowponente and undrilled metalvork. Buy
now for easy wister starting and running.

IC COUNTER PACXS... With board,
loatruction ahaets and data,

Low power ; FNDS0Q, 7490, 7448,
—

POWER SUPPLIES

12/100

LP Counter. $5.00.

7803, 12, 15 regulators $1.95.
MI0IK eopulator $1.30.

4000l geners.. 8.2,12,30V 12¢.
22,24,27v  18¢

++ With boards,
dlodes, zeners, and slectros.
. Capable of 16 volt at

100mA, of dual plua and minus 8
volc at 100mA unregulated, or a

High Brightocse : FNDSOT, 7446,

7490. HE Counter ... $5.50. dual plus and minus 12volt &0mA
zener Tegulated supply.

Counter with Jatch 1 FNDS00,

7490, 9368, CI. Counter...$6.50. 12/1 Capable of 16 volr at

| Aap unregulated, or dual plus
and minus 12volt 4OmA regulsted
supply together with § vole, 1A
regulated by an IC.
12V CF L00mA Transformer $3.25.

12V, ) Azp Tragaformer

PLESSEY

CONDUCTIVE PIASTIC POTS

All eingle gang log and linear
Potentiometers from 1KG to MO
Supplied by us will be the new
low notse high quality plaetic
Plessey type. Available in log
and linear taper {n the values
10, 22, 4k?, 10k, 22k, 4Tk,
100k, 220k, 470k, 1MO.

50 cente eact or $5.00 tor 10.

$6.50.

§9.95.

$6.00.

Hfﬂiﬁmlﬂﬁ Sply  Savvioe

179 VICTORIA ST., KINGS CRQISS

N.S.W. 2011

EA §Q 29.00

Thie s the three 1.C, 5Q decoder kit as featured
in FA Pebruary 1977. Complete with bosrd, rof Ty
pots and IC's. No ¢ or puver supply. This is a
very popular kit. Ses belov for conversion kit,

EA SQS 22.00

A8 above but excluding MC1312 and sesociated bits
Convert your existing simple SQ eystem to full sQ
vith vave logie. per ce

PHoONE




Ideas for experimenters

240V
60W
BuULB

= !

N O— :
16u
375V

OR
BY100

180§}

SCR: 3A 400V

NEON. miniature type, normally used as mains

beacon n series with 100k

LOW FREQUENCY STROBE

The circuit will flash the bulb at a rate
between O and 10 Hz. Points to note
are:

(i) Because all components are connect-
ed directly to the mains, do not touch
whilst the unit is on.

(ii) Use a television type 25 k pot with
insulated spindle.

(iii) Mount in an insulated box with
ventilation holes.

(iv) The 5 k resistor gets hot, hence the

(2]

wattage rating.
(v) The 27 k may be altered to obtain a
full range of control by the pot.

There is a risk of inducing convul-
sive seizures in people suffering from
epilepsy if this unit is operated in their
presence. Such people should avoid
areas where strobe lights are used. A
rate of nine flashes per second is con-
sidered the most dangerous and most
people will find this unpleasant.

Vin (14V) Vout (5V)
G - * —0
3.3v % R2 R‘SOR
ZENER
a3 .
2N3702
RV1
1k
R1
Q1 2N3055
Q2 BFYS0 § SO
R3
220R
RS
o—dt
2.

VOLTAGE REGULATOR AND
ELECTRONIC FUSE

This circuit offers several useful fea-
tures compared to more basic designs.
Among them are the facts that current
cut-off is achieved, it is self-resetting
once that overload is removed and it
is an efficient voltage regulator. Choose
Z to be about 2/3 Vgyut and Rq to
supply enough current for stabiliza-
tion of the Zener voltage. Choose
R2, which determines the cut-off
current, Imax such that ImaxN2 =

(Vz — 0.5) x*(Q1+Q2) and the values
of R3, RV1 and R4 so that the base
of Q4 is at the same voltage as the
base of Q3 and a large current (100
times) passes down the resistor chain
compared to the base current of Q4
which is (Vz — 0.5)/R28Q4. Altering
RV1 gives fine control over Vgyt.
R5 (200 ohms to 2.2 k) allows switch-
on under no load conditions. Compo-
nent values are given for a 5 V supply
with a 2A cut-out. For low current
applications, Q1 can be a BFYB0 l
with Q2 omitted.

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

ELECTRONIC
DISPOSALS

297 Little Lonsdale St.,
Melbourne, 3000
Phone 663-1785

Lafayette 10W Stereo

Amplifiers $65.00 ea.
Lafayette AM/FM Tuners $62.50 ea.
Garrard Model 82 Auto

Turntables $44.00 ea.
Pioneer Direct Drive Turntable

Motors $40.00 ea.
Pioneer Tone Arms $15.00 ea.

AWA Solid State TV Tuners  $7.50 ea.
AWA Thorn Valve TV Tuners $5.00 ea.
EHT Stick Rectifiers

13KV, 18KV, 20KV 75¢ ea.
Speakers Pioneer 1240w 8 $2 $30.00 ea.

Plessey 8 10W 8§ or 1552 $6.50 ea;
8" x 4" 8§ 6W $4.00 ea; 4~ 852 $1.50
ea; M.S.P. 4" 15{) Tweeters $3.50 ea.
Many other types in stock.

12V DC5 2 Solenoids $2.00 ea.
12V AC Min. Relays 5 Amp.  $1.50 ea.

Slide Pots. 20K to 3meg. Singles, 25c ea.
Dual, 50c ea.

Resistors. Most values % to 1 Watt. 3c ea.
Carbon Pots. Most values 30c ea. Duals
60c ea.

Skeleton Preset Pots 10082 to 3 meg. 8¢
ea. Green Caps .001 to .022uF 5¢ ea.
.033 to .22uF 10c ea. .47 to .68uF 5¢
ea.

Polystyrene Capacitors. Many Types
Sc ea.

Disc Ceramics. Large Range. Sc ea.
Polyester Capacitors. Large Range. Up to
1.5uF 250V 10c to 25c ea.

New Dask Telephones — Grey. $15.00 ea.
Wall Phones, New — Beige $20.00 ea.

Polyester Capacitors 6.8uF and 3.3uF
60c ea. 2.2uF 40c¢ ea. Tantalum Capac-
itors. Good range 15¢c ea.

BC.107 and 109 Transistors 10c ea.

OA636 1000V 2A Fast Recovery
Silicon Diodes — TV Type 25c ea.

Dual 100 §2 3W Wire Wound Pots.
$1.25 ea.

S.C.R. BT100A 300V 2AMP 60c ea.
Triacs. 2AMP 400V 60c ea.

Also in stock — large range of electro-
lytic capacitors — wire wound resistors
— switches — panel meters — transistors

diodes — plugs — sockets — edge
connectors — vero board — transformers

chokes. We could go on and on, so
call in and browse around and check our

low, low prices.




Plessey components.

Switches

Rotary, lever key,
toggle, thumb wheel,

Lamps and indicators

Consisting of filamentry, neon

: and LED styles designed for
toulctzjactlmate(j - all general illumination
inctuaing ittuminatea. applications.

MPP capacitors
The Plessey 427 Metallised
Polypropylene capacitor a
progression in technological
development, to the
fluorescent lighting
manufacturer. The units are
small, leakproof, lightweight
and satisfy the requirements
of S.C.C,B.S, E.C. and
Australian standard
specifications.

Speakers - Foster
Speakers ranging from guitar,
woofers, mid range, tweeters,
horns, full range and elliptical,
all are available.

Potentiometers

: Moulded carbon track and
0pt9eleCtron|c wire-wound of both
devices commercial and professional
Including LDR’s, LED’s standard.

photodiodes, phototransistors,
photocouplers and 7 segment,
alphanumeric and cold
cathode displays.

Sonalerts - Mallory
Electronic audible signals
providing a startling innovation
in waming devices, producing
a penetrating sound by purely e
electronic means. Circuitry is

all solid state for maximum

efficiency, lowest current

requirements, and highest

reliability. e




The complete range.

“E” Cell

The “E” Cell device suitable
for a number of applications

such as repetitive timing and

Capacitors and
resistors

Capacitors for a wide variety
of applications, ranging from
tantalum, electrolytic, chip
ceramic, variable ceramic,
precision piston trimmers. And
resistors metal glazed 1/16
Watt, 30 to 1000M.

control, pulse counting and
memory, timing, current-time

integration, use-time
Batteries - Saft
Nickel cadmium
(rechargeabie) cells and
batteries, for domestic, heavy
industrial, emergency power,
military and aviation.

measurement.
Connectors

A multitude of connectors
including the Multicon range
consisting of 2, 4, 6, 8, 10, 12,
18, 24 and 33 pole. Also the
159 range of plugs and
sockets ranging from 7 to 71
poles. Gold flash on contacts
and solder tags for long term

protection against tarnishing.
Dry reed inserts
and relays
Suitable for most switching
. functions the inserts have
Sem|c°ndUCt°rs proven extreme reliability, long
Digital and linear devices life, and the ability to operate
using MOS technology for in grossly unfavourable

Communications, Radio, environments.

Power control. L E E @

Plessey Australia Pty Limited  VIC: Plessey Australia

\

\

U

Cable and wire
OKI cable and wire for
electronic applications ranging

from SWitChboard Cab'e, Components Dlvision g;yglblod‘ANozﬂhthgoolgnés
.8 istina Road, . Zephyr Products,
e o g frequency coaxial TR, gy oot Sl
(V] coaxia . L.E. Boughen, Miiton
g q y Telephone 720133 Telex 20384 QL0 LE 50 B e

cable. 2214944; C A, Pedrce,

3 h
Y. chary. Ome A Townsville 723620,

9827500, Ed?e Electrix,

74745786, Electronics Audiotronics, Brisbane 447566;
gﬁ"ﬁmgemce_ Kings Cross Kitsets. Fortitude Valiey 528391
3 2720; Selectro Sans_ SA: K.D. Flshethrospect -
Yagoona 7083639; CO 2692544, WA: H.J. McQuillan,
Eiectronics, Blacktown Welshpool 687111.

6215809.




What speaker designer

Michael C. Phillips has
to say on the Coles

4001 supertweeter

“"With many so-called high-
frequency units, response falls off
rapidly after 12 10 14 kHz.
Response may seem smooth, but
because they do not reproduce
the last octave, the overall sound
image lacks definition.

“This is why | recommend the use
of a high-frequency unit like the
Coles 4001. To maintain definition.
“There is usually a compromise in
trying 1o extend response in the
lower frequencies so the unit can
be used in two- and three-way
systems, and this requires a large
diameter dome.

“'The reason the 4001 achieves
such extended frequency
response at the top end is because
no such compromise has been
made. It has a small diameter
dome, a low-mass diaphragm and
a high-energy fine-gap magnet.
This also gives it exceptional
transient response.

“Correctly integrated in a 4-way
system, the 4001 is capable of wide
smooth response even off axis.”’

Other designers who have chosen
the Coles 4001 Super-Tweeler in
their speakers include B. Webb,
who designed Cambridge
speakers and then his own Webb
marque, John Bowers of B. & W.
and Spencer Hughes, late of the
BBC — who designed the Spender
studio monitors which the BBC
now uses.

Now, you €an use it 100, and add
the missing highs to your speakers.

For details, write to:

IR DWVAY

International Dynamics (Agencies) Pty. Ltd.
23 Eima Road, Cheltenham 3092 (Melbourne)
Victoria. Telephone (3) 95 0366.

Telex 32955.

CREATIVELOAD 1/COL/1301

Ideas for experimenters
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CMOSs
G4 G3
G1 G2
1 2 3 4 5
TR1
6kB BC108

) S—

TOUCH PLATES

rfe—§—

s

22M52
R1

*22M{2

R2

TOUCH FLIP FLOP

CMOS IC.s have many advantages over
TTL, one being the high input impe-
dances. In Fig. 1, two NOR gates are
cross coupled to form a flip-flop. If
plate S is touched ambient noise causes
an alternating voltage to appear at G1
input. During the first positive cycle
G1 output goes negative setting the
flip-flop and turning RLA1 on. It
remains on until the R plate is touched.
R1 and R2 must not be omitted since
they discharge any potentials remain-
ing on the plates after they have been
touched, thus allowing the flip-flop
to have its state changed rapidly. R1

ov

Lnouss EARTH

and R2 also prevent any static charges
building up, thus damaging the IC,
while the supply is disconnected.
22M ohm resistors are difficult to get
so two 10M ohm resistors in series may
be used.

The unit may be left on continually
as a milliameter indicates no current
flow at all in the off position. If RLA1
is omitted TR1 collector becomes a
TTL output with a high fan out. Con-
nect the inputs of G3 and G4 to ground
if they are not to be used. The touch
plates can be placed several feet from
the IC provided screened cable is used
for them.

0.047uF

OUTPUT

TAPE
HEAD

i

!

-

IC TAPE-HEAD PRE-AMP

This circuit is suitable for a tape speed
of 3.75 inches/sec. and provides a
rising gain at low frequencies (about
40 dB below 100 Hz) a minimum gain

of about 15 dB around 2-3 kHz and a
6 dB boost (to about 21 dB) above 10
kHz for reasonable compensation. A
low noise op-amp is used.



FANTASTIC OFFER!!}

THE LATEST TECHNOLOGY
100 STEP PROGRAMMABLE WHILE STOCKS
SCIENTIFIC CALCULATOR LAST

Beautifully gift packed with strong ad|ustable
desk stand, Carry Case, Pens, -
Note Book, Battery.

)\ e Fully Computer Programmable
. e Simple Keyboard Programming
e Full Scientific Keyboard Functions
e Program Examination & Editing
e Popular R.P.N. Logic for speed
e Automatic Brackets Equations
e Multiple programs up to 100 steps
L. o Separate Addressable Memory
k. ¢4 Level Operational Stack
' e Programmable Hatls
\ for Data entry of Readout
\\ e Load your own
Maths Physics
Chemistry or Finance
& Commercial
Programs with
as many stops
as you need for
intermediate
answers

PLUS
BONUS

AT NO EXTRA CHARGE

6 FUNCTION
DIGITAL
WATCH

Hours, Mins, Secs,
Day, Month Date

IN GOLD OR SILVER
METAL CASE AND BAND
(Normal rec. retail is $39.95)

% % PLUS

LATEST A.C. ADAPTOR

ALL INCLUDED
AT AN AMAZING

for power to keep your programs - o Calculator pack
intact without using your battery ini
(Normal Rec. Retail is $7.99) $ 5 9 9 5 ?\Igc“allo‘&?rch
adaptor

ONE YEAR WARRANTY

order now while stocks last
¥ r T ¥ 1 X 1 1}/ Y r X X I 1 ]
l Piease send me my model 2000 Programmable|
CALCULATOR PLUS MY BONUS 6 FUNCTION DI- 1

AUSTRALIA’S : GITAL WATGH I T S g

HOTTEST Bl s x st !

§HIEIE SELLING :NAME ........................................... :
DIGITAL B ADDRESS. .+ oooooooeoosooeoe oo 0

PRODUCTS : ......................... POST CODE............. :

14 Freight Road, Tullamarine. D ENCLOSED $59.95 PLUS $2.00 Post & Handling §

Melbourne. 3043. PH: 03-338-7223 e o i e o s e s e e |



DISTRIBUTORS

for the Electronic Industry

.
l
l
.

ARE YOU AWARE??

THAT WE HAVE PROBABLY THE LARGEST RANGE IN
AUSTRALIA OF TOP-BRAND, QUALITY PRODUCTS AT
CURRENT MARKET PRICES WITH OFF-THE-SHELF

AVAILABILITY.

Semi-Conductors

Delco

E.D.I.

General Electric
Intermetall
I.T.T.

National Semiconductor
N.E.C.

Philips

Sanyo

Signetics

Solitron

Texas Instruments

Trade enquiries to:

/CS R /CS W CS

Passive Components

Bournes

Elna

Erie

I.T.T. Capacitors
I.T.T. Thermistors
Philips (Elcoma)
R.C.A.

Soanar

Sprague

/cS MR /CS BN |CS
r NEW CATALOGUE \
g

L

AVAILABLEIN 3
AUGUST

J

Electro-Mechanical
and Hardware

Alco

Cannon

Delco Heatsinks

I.T.T. Diecast Boxes
I.T.T. Fans & Blowers
Dica I.C. Accessories
|.E.E.

LT.T. Relays

Jean Renaud

J.AE.

National Relays
Pomona Accessories
Rotron Fans
Switchcraft Connectors
Thermalloy Heatsinks
T.1. I.C. Accessories

Instant Component Service

P.O. Box 2, Arncliffe. N.S.W. 2205. Ph (02) 597-1444
Adelaide 267-2393. Melbourne 95-9566. Sydney 597-1444




[nstant

Component
Service

DISTRIBUTORS:-

NORTH.
PARAMOUNT
ELECTRONIC

SERVICES.
47-49 Jersey Street,

(P.0. Box 301) Hornsby,

N.S.W. 2077
Phone: 476-5911

SOUTH.
BRYAN CATT

INDUSTRIES.

105 Miranda Road South,
(Near Motor Registry)
Miranda.

Phone: 524-4425

Telex AA27266

EAST.
RADIO DESPATCH

SERVICE.

869 George Street,
Sydney, N.S.W. 2000
Phone: 211-0191

WEST.
ELECTRONIC
ENTHUSIASTS

EMPORIUM

Post Office Arcade,
Joyce Street,

Pendle Hill, N.S.W. 2145
Phone:; 636-6222

TV/FM Antenna

Is it possible to operate an FM tuner
and a TV set from one and the same an-
tenna? Can | just connect the FM antenna
input to the antenna socketon my TV?

C.D. Fitzroy, Vic.

1. Yes. 2. Nol It is possible to design a
dual purpose antenna. ETI is doing this
right now in fact and we’ll publish details
soon. But it's not feasible to connect
your TV and FM tuner to the existing
antenna without prejudicing the perfor-
mance of both devices.

WHITE NOISE

What is ‘white noise’?
G.K. Darwin, N.T.

It’s a wide spectrum of noise in which
the energy distribution is constant per
cycle. A good example of ‘fairly white’
noise is heard between stations on an FM
radio.

For some purposes white noise is
converted to pink noise. Pink noise is
derived by filtering white noise so that
the sound energy per octave is constant.
Both types of noise are used by speaker
engineers for assessing the results of
their labours.

If you try this yourself don’t turn
the volume up too high—remember that
there’s a lot of energy going into the
tweeters.

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

Optimising Listening Rooms

I’'m about to build a new house in which
I’'m planning a music room. This room
will be used a fair bit for listening to hi-fi.
Are there any general rules about room
shapes, etc. that | should follow—or can
you direct me to a source of information.

B.N. St. lves, NSW

You should try to reduce resonances
produced by parallel walls. The very
worst shape would thus be a cube with
hard reflective surfaces.

The best practicable dimensions fol-
low the Golden Ratio—that is ratios of
1:1.6:2.5 for height, width and length
respectively. Thus if the ceiling height is
8'6’" the width should be 13'6"" and the
length about 21’. You could make the
room smaller than that but bass repro-
duction would suffer.

Ideally you could have the ceiling
sloping in one direction or the other—
or have one wall angled slightly: Both
techniques would reduce reflections but
you would have a slightly freakish house
that could be harder to re-sell.

The wall behind the speakers should be
reflective but it often pays to have some
acoustic damping material on the wall
furthest from the speakers. A woollen
wall hanging is ideal.

A chapter dealing with room acoustics is
included in the Electronics Today Inter-
national publication ‘Hi-Fi Explained’.
This book was first published in 1974
but a completely revised version has just
been produced and will be available at
most newsagents by the time this issue
of ETl is on sale. (The book may also be
obtained directly from ET!} for $3.40
including postage and packing).
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ADVANCED VIDEO GAME IC’S
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In May 1967 we introduced the first Video Game IC into Australia {see our Catalog No 7). Today we are announcing a complete new Series of advanced Video
Game IC’s. Play Tank Battles, fire guns, hear engine, gun fire, shell burst and tank explosions, drive through minefields and other battlefield barriers, Or play

with Satellites and Missiles, if tired switch to a Submarine Game, torpedo ships, fire depth charges

hear explosive sounds etc.. If you are a racing fan switch to

Roadrace and test your driving skill and reaction time. For Gamblers there are many card games with up to 500,000 different plays. Play Black Jack, Draw Poker,
Acey/Deucy or War, each card game can be played with one or two players. Or play with your own Slot Machine and win the Jack Pot 200 for 1, play Black Jack
to Las Vegas Rules with four decks (208 cards). There are many more Games to choose from. Some have controis for 4 players, cdlor timing circuitry is incorpo-
rated in most IC’s. To get you started we suggest that you obtain our 78 page catalog on “VIDEO GAME IC’s and CIRCUITS", Price $6.50 pius $0.50 postage.
This catalog is full of Circuits for Rifles, how to modify the old AY-3-8500 IC for four players, how to add color, and how to obtain black and white bats for
your black & white TV, select random ball speed and random angies etc.. With this catalog you receive a $3.00 Voucher which can be used towards the purchase
of Video Game IC’s. Should you live near to us and have an interest in electronics we might have work for you in our air-conditioned workshop assembling and
testing TV Games. Write us for more details. Dealers wanted in all states for distribution of TV Games .

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION
2 Gum Road, St. Aibans 3021, Vic. Phone (03) 396 3742 Telex AA33321



106A Hampden Rd.
- 5 Artarmon, 2064
Distributors of Belling Lee, Channel Master, Ecraft, Hills, H1.Q, Lab Gear, Kingray, Matchmaster. Largest Television range Phone 411 -2989
of aerial equipment in Sydney.
TELEVISION AERIALS, DISTRIBUTION AM PLlFIERSb EQUIPMENT AND ACCES-
SORIES WHOLESALE, TRADE AND RETAIL SUPPLIED.
NEW FROM ECRAFT A range of Medium & High gain R.F. DIS- _ COBRA 132 $350.00
TRIBUTION Amplifiers, suitable for all TV & FM radjo transmissions DeitaTine. P.A. Extension Speaker Facility. luminated Channel Indicator and Metre. R.F:
within the VHF & UHF Bands 1to V. MIC Gain Control. N.B. Switch. Auto Noise Limiter.
APPLICATION Suitable for small home unit, showroom or house- 0 Sensitivity: AM.0.5 uV or better, SSB 0.25uV or better o Selectivity: 6 dB at4 kHz, 50 dB at 20 kHz, 6dB
hold type instaliations. D16 & D25 amplifiers have good signal to at-2.2 kHz, 60 dB at 5 kHz. o Audio Output: 3.5 watts typical. ! .
nolse ratio. As such this makes them suitable as a booster in semi-
:rl;‘g%osr "én Beamas' 1.75 D25 25 dB gain $53.55 THE COBRA 26 $1 29
750161 $45.90 1.75 n $53. o .
All type coaxlal eables in stock from 3009‘,8, yd. 50 ohm — 75 ohm. The Cobra 26 is called “The Performance Radio” because profassional drivers prefer the
HILLS ANTENNAS CH's s 26's top rated featrues and performance Just check this fist: Switchable nolse limitin
CA16 Hlé;h gain phased arra 4436 (ANL), RF gain control, Delta Tune, illuminated Power/S metre, adjustable squeich, Pg
215/27170 L —— gg;g output, detachable dynamic mike and much more.
201%21 10 ;\isrv;:\rr“s.'.br — 3143 The Cobra 26 operates at maximum legal power and critical sensitivitigs. What it really
P e o 4170 means to you is more enjoyable use of your CB operation. See for yourself why the Cobra
EF.C3/24 75 ohm for color ... 60.64 26 is the standard of comparison in the Citizens Band two-way radio industry.
56’;'19 5%24 75 ohm for color ;?.3(73 No matter what the conditions, the Cobra 26 punches through loud and clear.
CHANNEL MASTER : A BIG VOICE IN A SMALL PACKAGE.
N & EL Super Loicrey Hired THE COBRA (M. $110.00
L] g H . .
315 2 EL City VEE......... 15.68 If you've ever heard a Cobra 21, you know it's hard to belleve all that talk-power s legal.
3615A 9 EL Crossfire. 43.64 Cobra found the way to make thelr radios really talk and still obey the rules. Now you can
gg:;: ::; EIL. gg::m: ggfg talk just as loud and far with a smaller package.
3612A 21 EL Crossfire 78.54 Cobra 19M is thin and narrow enough to mount conveniently in any car, even the latest
3610A 24 EL Crossfire... 99.84 subcompacts. And the 19M has other features you'd expect from a Cobra, such as a
a?ng e T2e EL Csrossﬂre....... e 125.73 plug-lnhdynamlc mike, external speaker jack, and now, even an illuminated RF/signal
LL NTENNA strength metre.
N s B0 QD) e e 8.39FM3 The Cobra 19M has the same receiver sensitivity and selectivity as its big brother, Cobra
CHANNEL MASTER FM ANTENNAS frg}:‘}c??as an efficient automnatic noise limiter too; you'll hear clearly.in the heart of heavy
ggg Frme AT .1g.g$zoo ~as o Dimensions: 1%" H x 51/8” W x 8" D. o Power Output: Factog adg'usted to 4 watts legal maximum.
ey . o Modulation: 100 percent. o Sensitivity: Less than 1.0uV for 10 dB (SWN)/N o Selectivity dB: 6dB at 4
MATCHMASTER FM ANTENNAS KMz, 40 dB at 20 kHz o Image Rejection: 30 dB o If Rejection: 80dB o Audio Output: 2.5 watts into 8
FMG 300 OhM ..o 11.95FMG/2 300 b
ohm.......18.30FMG/6 - 93l’rlnge area 300 ‘ C B AE R'ALS
[] 11, (RO X
ALL TYPES OF HARDWARE IN STOCK ASIC. 5t Fibreglass vertical helical whip aerial with base (Guard Mount) complete with
Wall Brackets, Chimney Mounts, J. Brackets, Guy Rings ;ﬁf‘HC?ll;z % prlr:’gb”%?aa'r'al P ———
M trom 8ft to 50t ETC. ol ome base aeri r mast mounting .00.
SIS Wasis e CB2600 Gutter Clamp aerial complete with lead & plug $20.70.

€DGE €LECTRIX

THE SPEAKER KIT SPECIALIST

CORAL SPEAKER KIT SPECIALS

o KIT 6SAI — 30W 6" woofer and tweeter $45 PAIR

o KIT 8SAl — 35W 8" woofer 3-way speaker kit $49 PAIR

o KIT 10SAl — 50W 10" woofer 3-way speaker kit $75 PAIR

e KIT 10SAS — 50W as above but with new special x'over $95 PAIR
o KIT 12SAl — 60W 12" woofer 3-way speaker kit $109 PAIR

e KIT 12S8A5 — 60W as above but with new special x'over $125 PAIR

MAIL OR RING TODAY FOR THESE GREAT TOP Hi-FI SPEAKER KITS. (EXCLUDING
CABINETS) AND SAVE

€EDGE €L€CTR|X 31 BURWOOD RD, BURWOOD, NSW 2134. TEL: 747-2931
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We'll print your 24 words (maximum) totally free of lied,

charge. Copy must be with us by the 7th of the month
preceding the month of issue. Please, please write or pre-

ferably type your clearly,

LETTERS.

adverts

send your ad to —
ETI MiniMart,
Modern Magazines,
15 Boundary Street,
Rushcutters Bay,
NSW 2011.

Wanted coples Amateur Radio, QST, CQ,
73 50c each plus freight 1975 1976 1977.
Contact E. Plunkett, Hill St., Eugowra, NSW
2806.

Sell BWD 506 S/B scope serial 29899. As
new, boxed, used 1 week. Handbook. 10/1
probe. $300 or nearest. Ridley, 13 Moore St.,
Tocumwal, NSW,

For sale CRO Trio CS1557A, 10Meg, 10
mV/cm sensitivity, 5" S-beam, fl step atten-
uator, .Susec to .5sec sweep in 19 steps,
6mths old, see working. $300. Ph 8423950,
Doncaster, Vic.

Need help to program HP-25C to do stop-
watch mode. Please contact Walter Kiess
at 13 Barunga Ave., Ingle Farm 5098 SA.

If anyone is glving away an old television
gny condition), please contact K. Rayner,
ox 127, Richmond 2753. Transport avail-
able in West Sydney suburbs.

CRT, (3in. *‘Cintel Cathavisor” type C510-
C6 ser. no. 377, 18kV anode, 4V heater.
$30 in crate, unused. P. Dawson, Ph (AH)
(03) 3932105.

Wanted: Decca International Tone Arm
(old model). Pay top price. Contact Geoff
Smith, 21 The Avenue, Ferntree Gully,
Vic. 3156. Ph (03) 7581919.

Sell Musicolour Mk.II, blue, red, green lamps.
Attractive cabinet. $50, will pay freight.
G. McKnight, P.O. Box 4, Roma, Qld 4455 or
Ph 363 business hours.

Wanted: closed clircuit TV system. Rendell,
59 Ryedale Rd., West Ryde. Ph 8081199,

For sale JH Empire t/table, Auditec Amp,
60W/channel, Wharfedale, Phillps speakers.
Graham McDonald, 109A Trafalgar Sit.,
Annandale, NSW. 660-7415.$650. Owner
going O/S.

MELBOURNE tape friends, THE RECORD—
ING SOCIETY OF AUSTRALIA meets
monthly for lectures and demonstrations.
For further informatlon and syllabus ring
(AH) (03) 459-1717 or (03) 99-4185

Sell: EA digital logic trainer $45. Also Radio
and Hobbles back to 1948. Fascinating
reading. Mosman 960-3116.

Sell SC/MP with SCMPIO, built, tested,
complete with +5V regulator. Switches
virtuatly unused. Owner wants upgrade. $135
0.n.o0. Ph. (075) 62 1814 (Gatton). D.k.Brown

37 issues Everyday Electronics Oct 72— Jul 76
Plus 14 issues P.E. and P.W. Good condition,
worth $26, seil $20. W. Sierke, 8 Beatrice
St., Ottoway, 5013. Ph (AH) (08) 47-1794

Wanted Nov == Jan (76-77) editions of Every-
day Electronics or good photocopies of
Doing it Digitally parts 2,3,4. Contact Darrell
Berry, Exeter West Tamar Tas.7251.

112

CONDITIONS

Name and address plus phone number (if required) must be
included within the 24 words allowed.

Reasonable abbreviations, such as 25 Wrms, count as one word.

Private adverts only will be accepted. Please let us know if you
find a commercial enterprise using this service.

Every effort will be made to publish all adverts received —
however, no responsibility for so doing is accepted or imp-

using BLOCK
SELL SB101 Heathkit SSB transceiver,
not working. Powersupply, Speakerbox,

Transcelver cablnet etc, very good condition,
Transceiver needs attention $150 the lot.
Phone BERT 425312 AH 7584086.

FOR SALE: Videotape, high aensity, Sanyo
Y2 inch, 2400 ft.reels, new. $10 each.
W. Woods 18 Grace Ave, Beecroft NSw.
02-846764 A.H.

SELL: TRUVOX 12" S69 heavy duty
speaker. British made. Offers write: Michael
Jasper 22 Suva St. Christchurch 4 New
Zealand.

NEEDED Urgently for sclience exhibition
Load monitoring circuit for ‘EMMA’
PE67-69. swap for parts. Mirbach 96 Eskdale
Rd, Glenfield, Auckland 10. New Zealand.

FOR SALE professional mixing console
Yamaha P.M.1000, 16 channels into 4
outputs.Excellent provisions new condition
good saving. For detailes Jim Pelsley Phone
389-2259 .

For sale — 2 CB11 Scalar 27 MHz, 6 M27
Scalar helicals, 1 Sanyo TA-303A 1W2Ch
moblle, 14 Ross St, Newport 2106 Ph.
9972149 (AH).

Melbourne Hi-fi and tape recorder fans. The
recording society of Australia meets monthiy.
You are invited to come along. For further
information ring (03) 459 1717,

WANTED dbx118 as new with circuit unal--
tered N.BUNNING P.O. Box 64 Merimbula,
phone (0649)51454, best price.

For Sale IC's TTL unused 7400 7401 7402
7403 7404, 9 for $2.00 G.Whittaker C/-
Post Office Pioneer TAS 7254,

Wanted: Urgent.CRO, Tektronix D43, cond-
ition not important provided CRT (GEC
1074H P31) is A-1. E.R.Sluiter (02) 631--
-8453.

Swap: 2, 2N3054; 4, 2N3053; 2, ZN414; 4,
NESS5V, for set of filve PCB's for ETI 482,
Brian Wilson, 6 Aragon Ave, Auckland. N.Z.

Sell; 6v. wet-cell 4AH,12v charge facility
reverse polariiy/on/o" Indicator new condi-
tion $10; without charger $5 D.Thornton
13 Second St. Magill 5072 S.A.

Sell: D.V.M. chip 4% digit MM5330 P-Cha--
nnel device provides all logic for 42 digit
volt meter 16 pin dip data booklet free.
$8.00 D.Thornton 13 Second St. Magill
5072,

Wanted Rotator sultable for very large TV
antenna. Write with details of Price etc.
Peter Hope RMB 263, Oxley Highway,
Ellenborough 2446.

COM-
phone 23A

Stage and

5-WATT 23
SYNTHESIZED

RECEIVER SECTION

Power Input: 5 Watts, M
Range Boost. Yields hig

$169.95

Handset S'z

trol @ Hi-Lo Tone Switch.

CHANNEL FREQUENCY
CB TRANSCEIVER

Circuit Type: Dual conversio
stage and 455 kHz mechancial filter. Fr
crystal-controlled channels in the 27 M
Sensitivity: 1uV for 10 dB S/N.
TRANSMITTER SECTION

odulation: AM, 30percent typical.
! h average modulation at average
voice levels. Current Drain: Less than 1A.

* Full range Lafayette 27mg CB equipment. Mod 923-
Telstat 75 and handphones. Dyna-com 12a and HA20.

]
TEIE‘"ew 218 Chapel St., Prahran,

Melbourne, VIC 3181. Phone 51-6743 Mali Orders Welcome

DIGITAL PHASE
LOCK LOOP
SYNTHESIZED 23-

e Convenient, Private

ling @ Dual Converslon Receiver with RF
eramic Filter @ Range boost Circuitry for
High Average Modulation, Greater Transmission
Range @ PA/CB Switch: 5/PRF Meter; Squelich Con-

superheterodyriel with RF
uency: Up to 23

z Citizens Band.

MICRO — 723

$139
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NEW IK STATIC RAMS
AT FANTASTIC
LOW PRICES

2102AL
e SCELBI “COOK BOOK 8080" $10.95

o MAX ACCESS TIME LESS THAN 45 e SCELBI "COOK BOOK 6800 $10.95
ONS. CAPTAIN YOUR OWN CRUSADING STARSHIP IN
e LOW POWER. A SPACE WAR

o SINGLE 5 VOLT SUPPLY.

SOFTWARE FOR SALE

NOW YOU CAN COOK-UP
HOT PROGRAMS FOR YOUR
8080 OR 6800

JAZZ UP YOUR
ETI 632 VDU

WITH A GREAT LOOKING CASE

e OUR DESIGN FEATURES STURDY ALL
ALUMINIUM CONSTRUCTION.

e A U-SHAPED COVER AVAILABLE IN PLAIN
ALGOR. A LIGHT GREY OR TEAK VINYL COAT-

o FOR A SAMPLE OF THE FINISH SEND US A
STAMPED ADDRESSED ENVELOPE.

e 3 STATE OUTPUT. SCELBI "GALAXY GAME FOR THE 6800" $10.95 IN r
RTINS A [0S g0 W | NERFF TERMS:

QUANTITY PRICE PER IC P.0. Box 32 FOR HANDLING

= THER SCELBI BOOKS ALSO AVAILAB AND POSTAGE.

1-7 $1.99 Peero ASSEMBLEF?!O’RgGRAsMOHO.QS R DRUMMOYNE SORRY NO COD

8-31 $1.92 © 8080 EDITOR PROGRAM $18.95 NSW 2047 ORDERS AC-
o 8080 MONITOR ROUTINES $15.95.

32-63 $1.85 UNDERSTANDING  MICROPROGE SSOR o

64 & OVER $1.80 SMALL COMPUTER SYSTEMS. Sto0s. oS AND

E.T.l. 485 GRAPHIC EQUALISER

Bk

o Flexible e Professional

j j including WOODWORK
o Reliable e Economical including

$98.50

plus $2.50 freight
The New 485 Equaliser is an extremely

versatile & flexible unit.

Kits Are Avallable for

o Complete Stereo Unit to Match HI-FI
Systems.

o Rack Mounted Two Channel Unit for
the more professional user.

e Single Channel Units — Ideal for
Mounting in Mixers, Guitar Amps
electric Pianos etc.

o All'Individual Components Are Avail-
able Separately.

KIT A. — Fibreglass P.C. Board and all
components necessary for one chan-
nel $25.00 plus $1.00 freight.

KIT B. — Power supply module — Also
makes an ideal General purpose
15VDC supply. Kit includes PC board;
Transformer: Fuse, Power Cord;
Power Switch; led; etc., $17.00 plus
$1.00 freight

KIT C. — Stereo Chassis & H'Ware: In-
cludes printed front & Rear Panel; In-
put, output sockets; Bypass & Mon
Switches and H'ware $39.00 plus $1.50
freight

ALSO AVAILABLE

e Rack Mount Adaptor Kit — Converts
the Stereo Chassis to a Standard 3.5" x
19" Rack Mounted Unit.

@ Mono Front Panel & Chassis — ldeal
for ‘on board’ Mounting.

SEND STAMPED ADDRESSED ENVELOPE FOR PRICE
LISTS OF COMPONENTS AND OPTIONS AVAILABLE.

a
jagear......

Tel: 211-5077 P.O. BOX K39, HAYMARKET
N.S.W. AUST. 2000. 405 Sussex St., Sydney.
ENTRANCE OFF LITTLE HAY ST

DIGK SMITH’S DESPERATION SALE!

Call in and be TOTALLY AMAZED at the specials he doesn’t dare
advertise (it would upset the competition too much!)
500 lines — prices completely devastated. Your opportunity to

L J
”0w o” e Only while stocks last — don't say we didn 't warn you it was on . . .

SYDNEY:
125 York St
Ph 29-1126

GORE HILL:
162 Pacific Hwy.
Ph 439-5311

BANKSTOWN:
361 Hume Hwy.
Ph 709-6600

MELBOURNE:
656 Bridge Rd,

ELECTRONICS TODAY INTERNATIONAL — JULY 1977

Richmond. Ph 42-1614

BRISBANE:
166 Logan Rd,
Buranda. Ph 391-6233




electronics today

READERS’ LETTERS

No charge for replies but a foolscap-size stamped addressed envelope must be enclosed.
Project queries can only be answered if related to item as published. We cannot assist if
project is modified nor if components are otherwise than specified.

We regret we cannot answer readers’ enquiries by telephone.

SUBSCRIPTIONS AND BACK ISSUES

ETI subscriptions cost $17.00 per year (inc. postage) within Australia. Cost elsewhere
is $17.65 (inc. postage — surface mail). Airmail rates on application.

Back issues cost $1.00 each plus post and packing.

We can supply only the following issues.

1975: April, Nov., Dec.

1976: May, Nov., Dec.

1977: Al issues except March

Photostats are avallable of any article ever published in ETI. We charge a flat $1.00
regardless of page quantity from any one issue of ETI. Thus if the article is in three
issues the cost is $3.00. Send orders to address below.

COPYRIGHT

The contents of Electronics Today International and associated publications is fully
protected by the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed circuit boards. Although any form of reproduction is a breach of copyright, we
are not concerned about individuals constructing projects for their own private use, nor
by pop groups (for example) constructing one or more items for use In connection with
their performances.

Commercial organisations should note thaf no project or part project described in
Electronics Today International or associated publications may be offered for sale, or
sold, in'substantially or fully assembled form, unless a licence has been specifically
obtained so to do from the publishers, Modern Magazines (Holdings) Ltd or from the
copyright holders.

LIABILITY

Whilst every effort has been made to ensure that all constructional projects referred to in
this edition will operate as indicated efficiently and properly and that all necessary
components to manufacture the same will be available, no responsibility whatsoever is
accented in respect of the failure for any reason at all of the project to operate

effectively or at all whether due to any fault in design or otherwise and no responsibility
is accepted for the failure to obtain any component parts in respect of any such project.
Further no responsibility is accepted in respect of any injury or damage caused by any
fault in the design of any such project as aforesald.
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SERVICE

869 George Street,
Sydney
Cnr. George & Harris Sts.
Rallway Square
Ph. 211-0816, 211-0191

@ Multiturn potentiometers PCB & rotary type

® Wide range of UHF and BNC plug & socket
connectors

o N.S. MA 1003 digital car clock module

® Range of LEDs 7 segment displays opto-
couplers

® Utility boxeslightwelght. Ideal for projects, 5
sizes

® Fairchild digital alarm clocks. 3 models

o Beli audilarm unit 4 types

® Proto IC test clips 14,16, 24 & 40 pin types

o Electricai screw drivers & neon testers

o Panel mounted toggle switches with bezel,
Indicator set of 2 or 4

® Wide range of indicator lamps 6, 12, 14 &
250V

°

°

°

o

o

o

°

Large range of cabile ties, clamps & grom-
mets

Unisound dynamic & electret microphones

Car stereo & hi-fi speakers & accessories

Multi dip boards for integrated circuit use

Large range of audio connectors, patch-
cords, etc

TV aerials & accessories. Black & White &
color

Project PC boards

OPEN MON TO FRI
8.15 am to 5.30 pm
SAT 8.00am to 11.45am
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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.

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.

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-
d 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 doesnt use a
welded seal, but puts the
cassette together with pre-
cision screws. Result —
Maxell doesn't jam.

THE LEADER — A leadertape
that has a four function purpose.
a) Non-abrasive head cleaning
leader (cleans recording head
for 5 secs.).
b) 5 second cueing

ULTRA-DYNAMIC

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).

Now you know why your next cassette
should be a Maxell UD (ultra dynamic).

®
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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Can you spot the differences in
the new TEAC A-3340S?

It’s hard to make a good thing better, and our A-3340 series 4-channel decks certainly are good. But now
we've added a cue lever, new bias and equalization circuitry, and a new front panel with all push button controls,

or one at a time. The famous TEAC Simul-Sync system lets you listen to a previously recorded track while laying down
another —without the usual time-lag problems associated with separate record and playback heads. Individual output
controls for each channel make mix-downs less complicated.
The new cue lever lets you scan the tape at high speed. It will also let you wind the tape past the heads by hand.
And provides an instant-start function that minimizes tape bounce. New bias and EQ. settings provide
maximum performance from the new, higher output tapes. And a newly styled front panel houses
the feather-touch push buttons that command the transport.

The new A-3340S. Looks like we've outdone ourselves. Again.

TEAC

AUSTRALIAN DISTRIBUTORS: 96 Westbeach Rd., Keswick, S.A. Phone: 297-3555

Australian Musical Industries Pty. Ltd., Miltons De%artment Stores Ltd., P.O. Box 146, Norfolk.Island

155 Gladstone Street, South Melbourne, Vic. 3205 OCEANIC DISTRIBUTORS: .

Phone: 699-6455 New Zealand: Direct Imports (N.Z.) Ltd., Box 72 Hastmfs. Phone: 89-184
55-57 Dickson Avenue, Artarmon, N.S.W. 2064. Phone: 439-6966 Fiji: D. Jeevan & Sons, §7 Cumming Street, (G.P.O. Box 148) Suva

51 Norma Road, Myaree, W.A. 6154. Phone: 30-1255 Phone: 22-710

53 Robertson St,, Fortitude Valley, Qld. 4006 Phone: 52-8900 New Guinea: Paul Mow & Co., Box 449, Lae. Phone.: 2953

TEAC TEAC
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