JANUARY 1977 $1.00*
NZ $1.15

|ectr0n|cs

i D DAY Electronics Today International
NTERNATION AL is Australian owned & produced

SCOO0OP REPORT
Revolutionary new IC
50W stereo amplifier
ETI terminal -the VDU
976 Index & Errata

1 for posting as a publication — Category C.




The new range of JVC front-loading cazsettes is professional use, this head is now incorporated
here. And if you think that’s the only changs, you're in JVC cassette decks CD-S200 and CD-1970.

highly mistaken. Because, as usual, 4VC brings in And yet another first: JVC is the only

the range with a few unique additions which are manufacturer to provide decks with 5 LED peak-

going to make you think twice about any other brand.  Jevel indicators so that your recordings are perfect
For a start, the JVC ANRS sound reduction at all times. These are featured on models CD-1920

system is incorporated throughout, to make hi fi and CD-S200.

recording and playback as free of hiss Loading is, of course, simplified. The

as possible. And in some cases, even special compartment is air-damped

improving the dynamic range of normal

cassgettes.

Another exclusive is the JVC
Sen-alloy head, and believe it or not, it
offers you the clearest sound and
longest wearing lifespan of any head

and removable for uncramped head
maintenance.

The JVC famous range of top-loaders
is still available, offering you the very
highest quality. All things considered,
there is no other consideration.

available, originally designed solely for J vc

-

the right choice
For details on JVC Hi Fi Equipment, write to: JVC Advisory Service, P.0. Box 49, Kensington, N.&8 W. 2033, s
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see page 106.

COVER: The CB boom has hit the media
but is it really happening? Roger Harrison,
a regular ETI contributor and a well-
known radio amateur, has been doing some
research and you can read the full story

on page 16 of this issue.

Action photographs by Bubbles
Hofsteters; equipment shot from Peter Shalley
{5 WAM/25 W SSB, $289).
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“WITHOUT MY SCOPE IRONS

| RECKON I'D NEED A 25

At

8.00am *Start the day with a heavy earth
connection on the emergency power plant.
Need a 130 watt iron. My Superspeed’s got
that and more. Just as well, the workshop’s
400 yards away™.

-

11.15am ‘Fix the speaker leads in the
canteen P.A. Need a 30-40 watt iron, but my
Scope Minispeed did the job”.

2.17pm “Tag soldering in the workshop
and a desolder jobon a P.C.B. Using the
Minispeed saves swopping between
conventional 60 watt and 25 watt irons”.

9.15am “Cali from No. 2 Moulding
Shop. Ran some temporary leads involving
both tag joints and Printed Circuit Board
(P.C.Bg connections. The Scope Minispeed
handled the lot”.

1.30pm *Resolder a 7/036 earth to sheet
metal — LP gas flame would work, but too
much risk of heat damage to PVC cable. The
Superspeed iron produced its full 150 watts
and did the job”.

a '[\

3.58pm “Emergency in shop six. | used
my Minispeed to unsweat the leads of the
main heater control circuit and then desolder
the pyrometer circuit on the P.C.B. One iron,
two different jobs”.

3

DA [/
= el B

control room is playing up. Replacing
miniature resistors ona P.C.B. is, ideally, the
job for a temperature controlled 60w iron but
my S|(|:ope Minispeed did the job and did

it well.

2.15pm “Fred borrowed my Minispeed
to tackle an open circuit on the fork lift's
headlights. He permanently soldered the
wires to the terminal block, and used the
Mini's 75 watts to do it"".

[4
4.18pm “This wiring's a real birds nest.
Passed through the wires with the Minispeed
stone cold, desoldered the three joints, let the
iron cool down, then withdrew through the
PVC insulation. The 5 second heat up and low
tip mass let's me do this™.



Scope soldering irons save time three
important ways:
1. Versatility.

One Scope iron replaces several conventional
irons because it can tackle a wide range of soldering
problems, from integrated circuits and printed circuit
boards to heavy earth and chassis connections.

You don't have to swap irons half-way through
the job. Both the Minispeed and the Superspeed
function as 20-30 watt irons, and then within seconds

. and a touch of the finger switch, you get increased heat
output to increase the Minispeed to 75 watts, and the
Superspeed to 150 watts.
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— - LOW THERMAL CONDUCTIVITY BARREL ALLOY -
KEEPS HANDLE COOLER —
1P TEMPERATURE - ~—— < HELPS MEAT TIP FASTER
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ANTI-CORROSIVE ALLOY RESISTS FLUXES

2. Speed.

Five seconds gets both irons ready for work, and
they cool down quickly as well. When you encounter a
heat sink you want an iron that can make up the heat
loss instantly and maintain good soldering temperature.
F?]esult, the job’s done fast and you can move onto
the next.

3. Safety.

Scope irons are isolated from the mains. The
special isolation transformer lets you work on live
equipment with a higher degree of safety than a
conventional iron.

The Scope range of products is designed to
deliver efficiency and convenience.
Consider the advantages of
these products.

St

(A) Scope Cordless. 60W.

Designed for working where no power is
available or during temporary failure. It's powered by
two rechargeable Nicad cells with the capacity to solder
between 100 and 200 typical electronic connections
before overnight recharging.

(B) Scope 12V Hobby Iron.
This versatile iron is designed to work within
6 metres of your car battery.

(C) Scope Vibroscope.

This electric pencil allows for permanent writing
on all metals. Valuable in an engineering store
identifying metal tools, dating and naming parts,
inscribing trophies.

For enquiries and further information on the
Scope range of products contact: Scope Laboratories,
93 Matthews Avenue, Airport West, Melbourne, 3042,

THE RIGHT IRON FOR THE RIGHT JOB.



Video Changer

Teldec (Telefunken/Decca) have
demonstrated their latest con-
tribution to the inventory of the
playboy who has everything: an
automatic changer for their
video-disk player. The changer
holds up to twelve of their ten-
minute discs and it will probably
cost over US$800.

Complete
Computer Kit

Processor Technology claim
ther have the cheapest com-
plete personal computer on the
US market with their $995 kit
based on the Intel 8080. The
complete microcomputer of-
fers the benefits of personal
computing to individuals and
companies with no hardware
expertise, and the PT system is
just one of several complete
“computers now available.

Watching you
watching me

RCA in Britain are developing a
system to automatically log which
TV programmes are being
watched by a sample of viewers.
The system is based on the
CDP1800 microprocessor and
uses SK of memory and a 1,700-
instruction program. Each day
results are sent over the tele-
phone line to a central processor.
Eventually the viewers would
wear some type of identity cir-
cuits to enable the loggers to re-
cord demographic data (age, sex.
etc) automatically.

Mobicon

Nuclear medicine has already secured a
prominent place among normal diagnos-
tic procedures of today, beside the cus-
tomary scintigraphic procedures, the
gamma camera furnishes instantaneous
pictures of organs being examined. For
this purpose, Siemens offer the gamma
cameras 100 and 110. In order to enable
nuclear-medical diagnoses to be estab-
lished of bedridden patients, too, at

clinics and hospitals, the new mobile
Mobicon camera has been included in the
Siemens marketing programme.

For more information please contact your
nearest Siemens Office or Siemens AG,
Zentralstelle fur Information Joachim
Ulimann, Telephone (09131) 7-3394 Post-
tach 3240, D-8520 Erlangen 2 Federal Re-
public of Germany.

100MHz frequency counter

The new TC312 from Gould Advance Limited is a
general-purpose frequency counter offering a com-
prehensive range of facilities within the bandwidth
dc to 100 MHz. The instrument incorporates a 6-digit
display and gate-open and overflow indicators.
Input attenuators and filters are provided, and
input impedance is 1M (with less than 30pF capaci-
tance). The 10MHz internal crystal standard has an
accuracy within one part in 106, an aging rate within
one part in 107 per month after fou
5parts in 107, giving a very high degree
of resolution in the displayed parameter. Further
information from Jacoby Mitchell Ltd, Sydney.

stability of

r months, and a
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DIGEST

PORTABLE INTRUDER ALARM
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The Porta-D-Tect is a portable battery-operated ul-
Atrasonic burglar alarm available from Electronic
Concepts in Sydney. It protects a 45 degree cone
against any movement from ten seconds after the
user sets the unit. The alarm will sound for two or
three minutes after detecting movement unless a
two-digit combination code is set on the switches on
the front of the alarm. The user has fifteen seconds
to set this disarm code between the time he disturbs

the ultrasonic field and start of the audio alarm.

The alarm is only about 95 x 135 x 45 mm but it
produces a piercing 106 dB tone which not only
frightens the life out of the intruder but alerts people
for quite some distance around.

IFAF IC

The TDA2850 is a new linear IC
from Siemens which contains
eight stages of IF amplification, a
demodulator, andan AF amplifier
section capable of delivering four
watts into four ohms.

Hand-Held
Real-Time
Analyser

A hand-held, battery-operated,
real-time audio analyzer is av-
ailable in the US from Ivie Elec-
tronics. The IE-10 covers oc-
taves from 22Hz to 22 kHz with a
range of 16, 32 or 48 dB (resolv-
ing 1,2, or 3dB). The unit has a
built-in condenser microphone
and sells for US$487.

DMM for the Blind

Either spoken or Braille readings are
given by this digital muitimeter. It was de-
signed in Macquarie University's Elec-
tronics Laboratory for trial use by a blind
man in his Melbourne tape-recording
studio.

A Fluke 8000A multimeter, a Braille cell
and a TSI "“Speech Plus” talking cal-
culator are interfaced. The calculator may
also be used independently and is de-
tachable.

PCM Audio on VTR

At the International Audio Fair in
Tokyo Sony demonstrated an ex-
perimental adapter to enable VTR
owners to record and playback
audio using pulse code modulation
techniques. The performance beats
that of any analogue audio recorder.
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A dynamic range of 85 dB (95 dB for
commercially-recorded tapes) can
be achieved and at 0.1 percent har-
monic distortion the figure is 40 dB
(50 dB commercially). Harmonic dis-
tortion canbe as low as 0.03 percent.



WHERE THERE’S A NEED
THERE'S A STANTON _
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Stanton have always satisfied the needs of those whose job it Is to play records — of any sort. Here are

some of the specific record playing tasks Stanton have been called on to cope with:—

e Lacquer masters ® Metal Mothers ® Quality Control ® Equipment Calibration ¢

« Transcribing of historic 78's with non standard grooves ® Transcribing of <5

cylinders ¢ Back cueing in Radio stations and Discotheques.
Stanton developed specific cartridges and styli to satisfy these needs.
Another need arose.

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

Accepting the challenge, Stanton produced the
680EE. It has many of the universally acclaimed
qualities of the 681EEE. It tracks at the same pressure
as the 681EEE (0.75—1.5 gms) it has the same unsur-
passed channel separation of 35dB (at 1KHZ) and its
frequency response is almost as wide.

At $51 (R.R.P.) it’s almost too good to be true.
Audition one today and judge for yourseif.

Sole Australian Distributors:
LEROYA INDUSTRIESIR  Avelkbleataualy conscious
Hi-Fi dealers
Head Otfice, WA.: N.S.W. Office: Victoria Office:
156 Railway Parade, Leederville, 100 Walker Street, North Sydney, 103 Petham Street, Cariton, throughout Australia.

Western Australia, 6007. N.S.W. 2080, Phone 922 4037.  3053. Phone 347 7620.
Phone 81 2930. LER 149




NEWS DIGEST

PORTABLE SOLDERING

The hassles of bulky transformers
and tangled transformer leads are
a thing of the past with the advent
of Royston Electronics’ new
portable soldering tool kit.

It accepts either the Adcola
Thermatic (controlled tempera-
ture) or Duotemp (dual power)
mains voltage soldering tools, and
provides receptacles for a pack of
solder, spare tips, and Soderwick
desoldering braid. The tool holder
pops up and locks when the lid is

open, so that the tool is at the
most convenient handling angle.
It also protects the barrel from
damage and provides free air
around it to prevent overheating.
Also, of course, it elminiates
damage to carpets or tables when
servicing home appliances.

The hot tool stows safely when
the lid is closed, with complete
protection for the flexible cord.

Royston Electronics, 22 Firth
St, Doncaster, Vic 3108.

C? RAM

STATHMOLOGY

(Integrated and systematic study of measurement,
instrumentation and control).

The third national residential school on
Stathmology will be held at the University of New
England, Armidale, NSW between the 19th and 24th
February, 1977.

The programme will be similar to the previous
course, including basics of measurements,
hardware design, sensors, signal processing and
some commercial viewpoints. Lectures on prog-
rammable controllers and microprocessors will also
be given.

As previously, the residential fee includes lec-
tures, course books and all accommodation.

All enquiries and enrolment applications should
be addressed to The Department of Continuing
Education, University of New England, Armidale,
NSW 2351, éor phone Armidale (067) 72 2911 ext.
2123 or 2788).

Digitronics
Power Supply

This 12 V, 3.5A, power supply comes in kit form from
Digitronics of Newcastle. We are not sure of the price
because this is currently being reviewed following deval-
uation.

Electronic Design Charts

The achievable bit density of RAMs with
single-transistor memory cells is limited
by the attenuation of the stored signaldur-
ing readout. At present the largest bit de-
nsity can be obtained with CCDs. This ad-
vantage is unfortunately outweighed by
the loss of random access.

An experimental semiconductor mem-
ory has been built by Siemens with a bit
density comparable with CCD memories
but still allowing random access. This
C3RAM (continuously charge-coupled
random-access memory) uses as storage
elements single-transistor memory cells,
which are connected to a common bitline
:mplemented as an MQOS transmission
ine.

Electronic Design Charts is the name of a book
by Norman Crowhurst that's been around for a
few years now and proved quite popular with
circuit designers,

There are over 40 abacs and graphs cover-
ing the whole range of analogue electronics.
Now Dick Smith has had a quantity of these
books specially printed and he is selling them
for $10.95 each. .

TI take on GI

Texas Instruments’ Japan are producing a
video game chip which directly replaces the
General Instruments’ chip we used in the
ETI video game. It is not known whether
these chips will be available outside of the
Far East market.
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Simple CTV TX

The first of a new generation of
colour television transmitting
stations which can be housed in
a box rather than a building has
gone into service in Britain.
The system has been de-
veloped by BBC engineers. The
corporation claims it is less ex-
pensive and easier to install
than other transmitters. The
new equipment operates at very
low power and is small enough
to be housed in a box which can
be bolted to a simple pole sup-
porting the receiving and
transmitting aerials.
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M95ED: A Significant
Technological Innovation

Shure now introduces a superb, moderately priced pick-up cartridge with a per-
formance second only to the renowned V-15 Type Ili. The technologically advanced
electromagnetic structure with a newly designed pole-piece virtually eliminates
hysteresis loss. The frequency response from 20 to h0,000 Hz remains essentially
flat. Operating at extremely light tracking forces of between 3 and 1Yz grams, the
exceptional trackability of the M9SED enables it to trace the very high recorded
velocities encountered on many modern recordings with the result that in addition
to providing faithful reproduction of the recorded sound, stylus and record wear
are reduced to minimum proportions. The M95ED: A notable addition to the Shure
range with a performance never before available at such a competitive price.

Distributed in Australia by

®
T 5| S ==
342 Kent Street, Sydney. Write for catalogue. S U E

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

RON JONES PTY. LTD. ATHOL M. HILL PTY. LTD.
57 Castlemaine Street, 1000 Hay Street,
MILTON., 4064. Qld. PERTH 6000 W.A.
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NEWS DIGEST

AUSTRALIA HAS ONE
OF WORLD’S MOST
EXPENSIVE TELEPHONE
SERVICES

*‘Due to very large increases in charges for
telephone services, introduced in recent
times, we now have one of the most expen-
sive telephone services in the world’.

This is stated by the Chairman of ATDA
(Australian Telecommunications Develop-
ment Association), Mr, T.E. Hodgkinson, in
ATDA’s 1976 Annual Report — ‘Telecom-
munications 1976’.

Laterin his report Mr. Hodgkinson states:
**The high charge for new connections does
not increase demand and, indeed, can only
be considered to be a deterrent factor. Au-
stralia has approximately 35 telephones per
hundred of population, a very low figure
when compared with, say, the USA and
Sweden, both of which have well over 60

telephones per 100 of population’’.

HAND-HELD
SUPER-TERMINAL

A good application of the
latest techniques in electronics
is a hand-held data terminal
from Litton Industries. The unit
is S0 up-to-date the designers had
to design their own CMOS
microprocessor because there
were none available at the time
when one was needed.

There is no separate key-
board and display — just an
LED-studded panel (3x4% in)
covered with a transparent
touch-input membrane. The
terminal displays the alphanum-
erics and the user touches
them with his finger when
he wants to input data. The
terminal will also display spec-
ial function ‘keys’ or graphics.

The LED panel is made up
of three modules with 6398
LEDs on each. The switch
membrane has 54 switch points.

The terminal comes with
20K of RAM and is designed
to transmit data at 600 to
1200 bits per second over
a voice channel. Initial units
will go to the US Marine Corps
and the West German Army
for evaluation. Litton sees the
main application as a connection
over a radio channel between
a military outpost and a
command-network computer.

Bill & Norm Edge

NATIONWIDE ELECTRONICS

A new mail order firm, “Nationwide Elec- larly noticed the lack of personalised
tronics™ of P.O. Box 184 Pennant Hills, treatment these days.

2120, has been started by Bill and Norm
Edge. The business will be run by these
two well-known personalities. Both Norm
and Bill, who were former proprietors of
Radio Despatch Service and Edge Elec-
trix, respectively, are now completely in-
dependent again.

Both men have been out of the elec-
tronic parts industry for twelve months
but have come back in order to provide a
service which they feel is missing. Norm,
who started his own electronics parts bus-
iness some forty years ago has particu-

All your problems and orders will be
dealt with by Norm and Bill personally and
even specials will be ordered in for you as
long as they satisfy suppliers’ minimum
requirements.

Nationwide Electronics do not have a
catalogue as they feel that its cost has to
be loaded into the selling prices which
they hope to keep as low as possible to
attract hobbyists. Plans are underway for
a shop in the Parramatta area and further
details of this venture will be advertised in
this magazine.

EDUCATION
BY
SATELLITE

Plans to provide developing countries with
information and education by means of tele-
vision often fail because of inadequate tech-
nical facilities. For Africa, the time has now
come to introduce educational television on
a larger scale: The experimental German-
French communications satellite **Sym-
phonie’’ offers the possibility of broadcast-
ing suitable programmes, and a satellite re-
ceiving station developed by Siemens, with
an antenna diameter of 4.5 m, can be instal-

led quickly and easily anywhere to serve as §

an earth station.
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g | The people who
speak Nakamichi :

It pays to deal with an accredited Nakamichi Dealer. He has trained staff who are
wise in the ways of Nakamichi. They prepare and tune Nakamichi products before
they sell them. And if you need technical advice they are the people to talk to.

VICTORIA Allans Music (Aust) Ltd. 630451 @ Encel Electronics Pty. Ltd.,

423761 ® instrol Hi-Fi (Vic) Pty. Ltd. 67 5831 @ Southern Sound, 67 7869,

97 7245 @ Tivoli Hi-Fi, 804956 @ E & B Wholesale, Geelong, 96616 @

The Sound Craftsman, 509 2444 ® Buy-Rite Electrix, 426200 @ NEW SOUTH

WALES Convoy Sound, 357 2444, 29 1364 @ instrol Hi-Fi Pty. Ltd. 294258 @
Milverson Pty. Ltd. 412 2122, 635 3588 ® Riverina Hi-Fi, 938 2663/4 @
United Radio Distributors Pty. Ltd. 2323718 @ Waests (Burwood) Pty. Ltd.

747 4444 @ Pitman's Radio & T.V. Wagga, 252155 @

WESTERN AUSTRALJA Audio Distributors, 31 5455 @
Arena Distributors A/Asia Pty. Ltd. 259993 @
TASMANIA Bel Canto, 34 2008 ® A.C.T. Pacific
Stereo 950695 @ Duratone, 82 1388 @

SOUTH AUSTRALIA Blackwood Sound Centre,

278 1281 @ Decibel, 61 1865 ® Ern Smith Hi-Fi,
516351 @ Allans Music (Aust) Pty. Ltd. 2235533 @

Nakamichi System One e

The Nakamichi 600 Series was originally envisioned
as a group of components that would allow the
creative audiophile a degree of flexibility and control
in recording and reproduction of music never before
available on consumer high fidelity equipment. With
the introduction of the 620, Nakamichi is also making
available a custom rack mount for the 600 Series
components. Designated the SYSTEM ONE, this
strikingly attractive module consists of the Model 600
Cassette Console, the Model 610 Control Preamplifier,
the Model 620 Power Amplifier, and a unique multi-
function digital programme timer. Differing in basic
concept from the currently fashionable 19inch stand:
ard rack mount components, the Nakamichi SYSTEM
ONE offers a decidely non-industrial appearance. It
will serve as the nucleus around which a high accuracy
creative music system can be built.

Other fabulous Nakamichi products:

Nakamichi 1000 Tri-Tracer ® Nakamichi 700
Tri-Tracer ® Nakamichi 550 Dual-Tracer ®
Nakamichi 350 Cassette Systerm ® Nakamichi 250
Cassette Player ® ADS 200 Miniature Monitor
Loudspeaker ® ADS 2002 Miniature Integrated
Loudspeaker/Amplifier ® Nakamichi Microphones ®
Digital Timer ® Remote Controller ® Head
Demagnetizer Headphone @

Sole Australian Agents:

INTERNATIONAL

4 Dowling Street

Woolloomooloo 2011
Sydney Tel 358 2088 NAKAMICHI




NEWS DIGEST

WIN A CALCULATOR!

This month’s calculator contest
was sent in by Tim Cumpston of
Scullin, ACT.

To enter this contest all you
have to do is is give the next three
numbers in the series given below:

110 20 12 11 10

Then write your answer along
with your name and address on

the back of an empty envelope
and send it to ETI/Unitrex
Contest (Jan), ETI Magazine, 15
Boundary St, Rushcutters Bay,
NSW 2011, to reach us by 15
February.

The winner will be the sender of the
first correct entry randomly drawn after
that date. Permit number TC7585

Build Your Own Music Synthesiser
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It is quite some time now since we
published constructional details in ETI
of our 4600 synthesiser and its smaller
brother, the 3600 synthesiser. Many
hundreds have been built in Australia
and the instrument has proved to be
one of the most popular synthesisers
in current use.

In the immediate future (some time
this month} we will take delivery of a
limited number of a special book on
the International synthesisers. This
publication will only be available

direct from the publishers, Modern
Magazines, and interested readers are
advised to order a book immediately.

The book contains all the construc-
tional details of the synthesisers and
incorporates all the corrections we
know about plus up-dated circuitry for
some sections.To get your copy send
a cheque for $12.50 to ’International
Synthesisers’ Book, Modern Magazines,
15 Boundary Street, Rushcutters Bay,
NSwW 2011.

ETI CIRCUITS
BOOK

This book contains stacks of circuits
taken from the l|deas For Experim-
enters section of the international
editions of .ETI. Many have never
been published before in Australia
and the whole collection is specially
categorised to enable the designer
to find the kind of circuits he is look-
ing for without having to wade through
a library of books and magazines.

ET! Circuits No 1 is available from
The Subscriptions Department, Modern
Magazines, 15 Boundary Street, Rush-
cutters Bay, NSW 2011, for $2.50 per
copy.

* pole.

UP THE POLE

The closing date for our ‘Up The: Pole’
contest is January 15th so there may
still be time to enter and win a seat
on Dick Smith’s plane to the south
All you have to do is to think
up a caption for the cartoon in the
December issue and sent it to us
with your name, address and phone
number on the back of an empty
envelope.

Erratum

Modifying TV Receivers for Graphic
Display, December ETI, P86. Point 1 in
the section ‘Before You Start’ should
have advised you to check that the
power supply section of your TV set
does use an isolating transformer.
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COMMUNICATIONS KITS
AND COMPONENTS
from
AMATEUR
COMMUNICATIONS
ADVANCEMENTS

P.0. BOX 57, ROZELLE, 2039

Modern Solid State Converter Kits
(Featured in February E.T.I. page 63)

28 MHz/ETI707B .. ........ 1
52 MHz/ETI707B . ......... 1
144 MHZ/ETIT07A . .. ... ... $14

add 60c P&P
45W, 2m Booster AMP Kit ETI 710

improved design. . .. ...... $29.50
+60c P&P
Heatsink tosuit . . . ........ $2.50

+60c P&P
MA 4060C, power varactor diodes, as
featured in ARRL VHF handbook
$9.50

+ 30c P&P
* FANTASTIC OFFER* MRF 603 &
B3—12—see Markdown this issue.
1C22 SICK? Low OUTPUT? — replace
P.A. with B12 — 12 and improve per-
formance .— Send 60c P.O. for details.

*Send S.A.E. for leaflet on RF power
transistors, coil components, toroids,
baluns, etc.

( MOBILE ONE )

PTY.| LTD.

SPECIALISTS AND CONSULTANTS

Citizens Band Two-Way
Radio Communication Systems.

Manufacturers of
““The Helical Antenna’’

DISTRIBUTORS OF ALL
CB PRODUCTS

TRADE ENQUIRIES WELCOME

Representatives in all States.
Further information and list of
distributors:
277 Victoria Road,
Marrickville, N.S.W.
Phone 560-7693 — 39-1395
Postal Address: P.O. Box 166,
Randwick, N.S.W. 2031

o J
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OR RUSH REMITTANCE FOR OUR RAPID MAIL ORDER SERVICE (add s1 Pap)

AER O cccrmoncs

Resistors:
All values to Vs & V2 watt. 3c
each. 100 up 2.5¢ each, Power:
5 watt. 0.1 to 10 preferred
values. 45¢ each. 10 up 40c
each.
Capacitors:
Ceramics: All preferred values
from 1 pf to 0.033 uF. 10c
each. 25 up 8¢ ea. 0.047 to 0.1
uF. 17c ea. 25 up 15c ea. 0.47
uFd 30c ea. 25 up 25c ea.
ELECTROLYTICS:
Value Voltage 1 oft 2S5 up
1 UFd 6.3 Axial 15¢ 13c
2.2 UFd 2S5 p.c.b. 10c 8c
3.3 UFd 25 p.c.b. 10c 8¢
4.7 UFd 10 p.c.b. 10c 8c
4.7 IFd 25 p.c.b. 10c 8c
22 [IFd 10 p.c.b. 10c 8¢
22 UFd 50 p.c.b. 17c 15¢
25 UFd 16 p.c.b. 10c 8¢
33 UFd 6.3 p.c.b. 11c 9¢
33 UFd 16 p.c.b. 12¢ 10c
47 UFd 10 p.c.b. 14c 12¢
47 UFd 25 p.c.b. 16¢ 14c¢
47 UFd 50 p.c.b. 17¢ 15¢
100 UFd 10 p.c.b. 16¢ 13¢
100 UUFd 25 p.c.b. 18c 15¢
220 UIFd 6.3 Axial 20c 17¢
220 UFd 16 p.c.b. 20c 17c
220 UFd 35 p.c.b. 26¢ 22¢
470 UFd 6.3 Axial 25¢ 22¢
470 lUFd 25 p.c.b. 25¢ 22¢
10 up
1000 (UFd 10 Axial 38¢ 35¢
1000 UFd 16 p.c.b. 40c 36¢
1000 UFd 2S5 p.c.b. 52¢ 47¢
1000 UFd 35 p.c.b. S2c 47c
1000 UFd S0 p.c.b. 89¢ 80c
2200 UUFd SO upright $1.80 $1.60
3300 UFd SO upright $2.05 $1.75
3300 UFd 75 upright $2.70 $2.40
SEMI-CONDUCTORS:
T. Tl 1 off 10 up
Digital
7400 40c 3S5¢
7402 40c 3S5¢
7404 40c 35¢

7408 40c 35¢
7410 40c 35¢c
7420 40c 35¢
7430 40c 35¢
7447 $1.50 $1.40
7451 40c 35¢
7454 40c 35¢
7474 90c 85¢c
7490 80c 75¢
7492 80c 75¢
74107 $1.00 90c
ULM 3000S (Hall effect switch)
$6.00 $5.50
C/MOS
4001 40c 3s5¢
4009 $1.25 $1.20
4013 $1.15 $1.10
4017 $2.50 $2.35
4018 $2.80 $2.70
4023 40c 35¢
74C00 45c 40c
LINEAR 1ot 10up
LM301 Oc 60c
LM307 70c¢ 60c
LM304H 70c 60c
LM308 $2.30 $2.10
LM309K $2.80 $2.60
LM319 $2.80 $2.60
LM324 $3.20 $3.00
LM339 $3.20 $3.00
LM377 $2.80 $2.50
LM382 $2.45 $2.30
LM3900 $1.50 $1.25
LMSSS 8Sc 75¢c
LMS66 $4.50 $4.30
LM748 90c 80c
LM 1458 $1.50 $1.30

Computer boards chock full
of good bits (and pieces and
things)

50c or 15 for $5.00

CB747 $95
(P&P $2.50)

with Delta Tune, ANL Switch,
PA Facility, 5 Watts R.F., 23

Channels,

ST12 $84
(P&P $2.50)

with

Tuning Meter,

ANL

Switch, Backlighted Dial, 23
Channels. 3 Watts R.F.

(Warning: A

License is

required for all transmitting

equipment).

(Min. mail order $5.00, some items limited stock)

P.O. Box 38, Ramsgate, 2217

Shop 13, 191 Ramsgate Road, Ramsgate.
Phone (02) 529-7438

welcome here
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8.30 — 5.30 Mon-Fri.

8.30 — 8.00 Thurs.
8.30 — 12.30 Sat.

|

WE VE REALLY
TAKEN OFF

Thanks to your response we can offer you even more!

RIP OUT TO RAMSGATE

.

Radio Control

Components
Famous Servo mechanisms
from U.S.A. with Mitsumi 5
pole motor & Bourn's feed-
back pot. Ready to assemble,
just add amplifier.
These powerful fully
contained units will suit cir-
cuitry of recently published
projects.

$13.00

Dual Axis control sticks for
R/C transmitters.

$22.00 incl. pots.

PLUS

Bookshelf Speaker Systems
with 6 inch wide range speaker
and foam fronts.

Teak Finish $25 pair
(P&P $2.50)

many  other
switches, knabs,
Sockets, transformers,
about everything!

TECHNICAL
ADVICE FREELY
AVAILABLE

items pots,
plugs.

just

D
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THE GRAND PDE.

RAMSGATE BEACH
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AERIAL MATCHER

Ground Plane

27MC 36

High Efficiency
Ground Plane An-
tenna for CB base
station. A alum-
construc.
. Accepts PL
259 connector.
Sotid  atuminium
108 inch heat
treated radials and
radiator. Etements
supplied in two 54
inch lfengths joined
by threaded coupt-
ing nuts. Radlat
droop for S0 ohm
match. Accepts
114 Inch tubing
and PL 250 con-
nector.

Frequency Range
27 M™MHz itmped-
ance, 50 ohms
VSWR Less than
1561. weight 45
tbs. Wave 14.

$59.95

P&P $5.00

27MC GPV BASE

A vuggealy con-
structed low cost
high pertormance
vertically potar-
ized omni direct.
fonal base station
antenna. It de-
velops transmit-
ting gain of 38 dB
through pattern
compression and a
fowered angile of
radiation along
with improved sig.
nal to noise ratio.
The matching s(ub
places it at
ground po(enﬂal
which substantial-
Iy towers the resid-
uai noise tevet and
resutts In gains as
high as 19 dB In
signat  to noise
ratio.

Gain 38 dB VSWR
{At resonance) 1
251 Coaxla! Feea-
fine 52 ohm

Oommi Dlvecuonal
Pattern. Overalt
Height 212 inch.
Diameter of Rad-
tator 112 inch to

Weight 55 tbs. Full
2 Wave.

$78.50
P&P $5.00

‘CONTACT MOBILE SSB-AM

New stocks have just arrived of our beefed up version. Now
puts 6.5 watts AM into aerial. Fully synthesized. 23 Ch AM
plus upper and lower sideband. Dual conversion AM power
and S meter. P.A. facility, xtal lattice filter. For Novice or
Ham use. 12 volt operation.

$239 rpap s4.00

This handy little miniature
test lab performs
NINE USEFUL FUNCTIONS

X'tal

1 Wattmeter 6.
. S.W.R Checker

3 Modulation 7. Audio

4, Rel. Fieid Oscillator
Strength 8. Low Freq.Osc.

5. R.F. Oscii- 9. 5 watt Dum-
lator my Load

$54.95 pp $3.00

'CB-CB

Here’s something useful.
Tunes any 25 to 40 MHz
aerial to give the best SWR.
You shouldn’t be without
this handy gadget. New
shipment just in.

$15
P&P $2.00

Our new delux folding gutter
grip aerlal heavy duty loading
coil and fold down S/s tip.
Snap locks automatically
when raised. Loading coll and
tip can be removed just leaving
gutter grip in position for max
security. Complete with cable

and plug. $47 95 pap $3.00

A . o

Snap on gutter grip. Goes on
in a jiffy. Can be comp!etely
removed in sec-
onds. Complete
with cable &
PL259 plug. Ad-
justable tip for
best SWR.
$23.95

P&P $2.00

!

‘CONTACT *BASE SSB-AM

Back again for Feb. delivery ‘THE CONTACT’ AM-SSB
Base Station. 240 volt or 12v operation. Large R.F. & S.
Meter. also gives S.W.R. A.M. blanker. Dual conversion
7 ILF. T.s and 6 I.F. stages. Delta tune sensitivity. .5UV
©@ 6 dB. Sixe 33" x 24.5” x 13.5"”, Weight 7% KG. Designed
for Novice or Ham operation. $299 PP $5.00

a8

i

Tokali

$%8 TRANSCEIVER

TOKAl SSB-AM 25 WATT P.EPR

TOKAI'S NEW TC1001 has also gone for more power. The
SSB section now delivers 25W P.E.P. The price is commen-
surate with the quality. Full metal case. 81 semiconductors
including F.E.T’s. Triple AM and dual SSB conversion.
P_A. facility. Power and S meter. Delta tune on AM. Noise
blanker. This one is loaded with features. For the discrim-
inating Novice or Ham. Porta pak available makes it into

portable. papra paAK $69 incl. aerial. MOBILE $289. pap $4.00

kmco 23 CIMIIIIEI AM S WATT

SPECIAL BUY LIMITED QUANTITY

This exciting American style CB Transceiver is loaded with features.
Apart from its smart black all metal cabinet it has a functional and
attractive chrome control panel surround. Heavy duty control knobs
with finger grips. Positive push button controls for automatic noise
limiter. Public address. A most usefut map lite is also incorporated.
tHuminated channel indicator, variable squelch etc. 29 semicon-
ductors plus |.C. dual conversion. FOR NOVICE OR HAM USE.

PRICE $149.00 paP $3.00

PETER SHALLEY

CB SPECIALIST

S5¢ PACIFIC HWY KILLARA

NSW 2077 TéEL- 4982677




THE LATEST CONSUMER CRAZE IN
the USA is CB radio. Already the events
of its development have passed into
legend and apparently the demand for
transceivers still exceeds supply.

There has been increasing pressure in
the past few years to have a Citizen's
Band radio service introduced into
Australia, a demand staunchly resisted
by the P & T Department, a demand
accompanied by articles and reports in
the general press, TV programmes and
discussions on talk-back radio — even
a national demonstration in the major
capitals one Sunday last November.

Discussion of the issues has often
involved the airing of a great deal of
emotional cant, the protagonists over-
stating the positive aspects and playing
down the negative, while the antagonists
do the opposite. Inevitably some
erroneous arguments have been pre-
sented by both sides and some quite
important aspects have been ignored or
lost in the melee.
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Taken from the Sydney
Morning Herald, October 27,
1976, and reproduced with
permission.

The Two Sides

The protagonists in the Great CB
Debate are the current illegal operators
on the 27 MHz band, the ‘pirates’ of
this Penzance, and those who eschew
pirating but who wish to see a CB
service, styled after the American
system, introduced into Australia.
However, included in the protagonist
camp must be the equipment suppliers
and those with other vested interests
who stand to gain financially from the
possible introduction of CB, for they
have played quite a significant role in
fostering the rise of interest and demand.

The antagonists are the Licensing
Section of the P & T Department and
many licensed amateur radio operators,
as claimably represented by the Wireless
Institute of Australia.

For some insight into the issues
surrounding the whole question, we will
consider the historical development of
both the concept and the inception of
Citizen’s Band radio in the United

Roger Harrison takes a deep look at the latest activity on 27
MHz and the interest it is arousing in the public, the
consumer electronics industry and the P&T Department.

Electronics Today does not often come up with strong
editorial viewpojnts — generally our subject matter is
uncontroversial — but on this issue we have decided to take a
stand. To find out what we think read on . . .

States, where it has been spawned, and
the developments in Australia.

The American Experience

The concept of a “Citizens’ Radio
Service’ was probably first mooted at
the Atlantic City radio conference in
the USA in 1947 when broadcasting and
communications were restored to non-
wartime status. The licensing and
regulations set-up was reviewed and the
world’s first citizens’ radio service was
inaugurated. Its purpose was to provide
two-way radio for private citizens for
use in the conduct of their personal or
business activities. The US Federal
Communications Commission (FCC)
allocated a band of frequencies from
460 MHz to 470 MHz and authorised
powers up to 50 W. There were three
classes of service — designated A,B,C —
to provide for differing purposes.

The concept proved to be a little
ahead of its time. It didn’'t exactly spark
off any revolutions of that era. I guess
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IN AUSTRALIA
Yes or No?

/

too that the public imagination had not
yet matured sufficiently to embrace
the concept or its possible ramifications.
Broadcasting and radio communications
had largely developed within most
people’s living memory, the concept of
personally owing and operating a
transceiver (or a network of them) to
conduct your own affairs probably
sounded a little Jules Verne-ish.

The scarcity of equipment and its
high cost ensured a low interest in
‘citizens’ radio’. UHF circuit techniques
were only just out of their infancy in
1947 and few firms made or marketed
equipment for the 460 MHz band. The
concept did not really gain wide accept-
ance, either within the United States or
beyond its borders. In the ten years
following the Atlantic City conference
only about 40,000 licenses were granted
in the USA.

Then, in 1958, the FCC introduced
the 'Class D’ of the citizens’ radio
service, allocating a group of 23 chan-
nels between 26.965 MHz and
27.255 MHz. This allocation subse-
quently became known as the '27 MHz
Citizens’ Band'.

The Class D service was not originally
intended for ‘hobby’ purposes and the
FCC placed restrictions in the licensing
regulations to discourage hobby activity
— the amateur radio service was pro-
vided for that. Transmitter powers were
limited to 5 W, no ‘gain’ antennas were
permitted, maximum antenna height
allowed was only 20 feet and only
ground-wave communications
were permitted, to restrict communic-
" ations to licensees’ local areas. Working
‘skip’, where signals are reflected from
ionospheric layers enabling contacts

over considerable distances, was strictly
forbidden. It was these restrictions that
gave rise to radio piracy on 27 MHz.

Equipment was not expensive, easily
obtainable and provided a ready outlet
for those frustrated communications
enthusiasts who, for various reasons,
eschewed amateur radio or had no
inclination to take the relevant
examinations.

As the interest in Class D CB grew,
from around 50,000 licensees in 1959
to a quarter of a million in 1973, so
did the number of pirates and regulation
violations by licensees. The FCC had
difficulty policing the regulations. The
magnitude of the problem was beyond
their capacity to cope with it. As the
numbers mounted, so did the pressure
to ‘de-regulate’ the Class D service and
make it more widely available and for
other than the narrowly-defined
purposes.

As legend has it, it was the energy
crisis of late 1973 that proved the
turning point for CB in the USA. Long-
distance truck drivers had already
discovered the advantages of CB for
themselves some vyears before, but
when fuel shortages and the 55 mph
speed limit threatened to hamper
their livelihood they resorted to CB
to locate fuel supplies and avoid police
speed traps. They invented a colourful
‘slanguage’ of their own, adapting some
of the existing CB jargon, which was
subsequently immortalised in several
pop/country songs. The style and
imagery of the language caught the
public imagination (with a little help
from the Nashville publicity machine).
The trucker-CBer was elevated to the

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977

status of folk hero, rivalling if not
eclipsing) the position of that other
giant among folk heroes of the Amer-
ican working man, John Henry {of 19th
century railroad fame).

American motorists discovered the
usefulness of the trucker’s CB network,
turning it to their advantage too. They
also discovered other advantages in the
personal communication that the
27 MHz transceiver offered. In this way,
the American CB revolution was born.

The necessity and ‘restrictions’ of
licensing was lost on many of the CB
enthusiasts and this, coupled with the
American passion for rampant con-
sumerism, created a giant headache for
the FCC. Almost inevitably, whatever
consumer wants, consumer gets. At
least, in the USA.

In September 1975, in the face of
increasing public pressure and wide-
spread violation of the existing regul-
ations which had become virtually
impossible to police, the FCC made
several significant changes to the rules
and regulations covering the Class D
citizens’ radio service. In the restruct-
uring, one change was to have far-
reaching effects — that was the removal
of the ‘hobby’ restriction. Other
changes included the reduction of
antenna restrictions, the establishment
of channel 11 (27.085 MHz) as a
national calling frequency (channel 9,
27.065 MHz, had been designated the
emergency calling channel by the FCC
in 1970), and changes in operating
procedure.

The result was nothing short of
dramatic. To illustrate what happened,
I will quote what has become the
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CBIN AUSTRALIA

standard cliche on the development of
CB in the US: said Richard Everett,
assistant chief of the FCC’s amateur
and citizens’ division, ‘It took 16 years,
1968 to 1974, for us to get to the first
million licensees in Class D. Then it
took eight months to get to the second
million, and three months to get to the
third.” The first few months of 1976
saw the addition of a further two
million licensees. Figures for late 1976
put the monthly average at around a
half million.

The incredible consumer demand
for CB radios caught the capitalists of
the archetypal free-enterprise nation
with their pants down. And Japan
plunged into the breach (or is that
breeches ...2??7). Japan already had a
flourishing communications manufact-
uring industry, but in the event, even
it couldn’t cope with such an enormous
demand. CB transceivers accounted for
something like 10% of all air cargo
from Japan to the US in 1975, exceed-
ing cassette recorders, cameras and
calculators, in the end. In 1976, Amer-
ican industry began to catch up, but
still demand exceeded supply late in
1976.

It was inevitable that the American
CB boom, and the publicity surrounding
it, would excite in other countries. And
CB service or no, the rise of 27 MHz
radio piracy in other countries followed
the American example.

A Brief Look at CB in Other
Countries

The concept of a citizens’ radio service
had been raised in other countries long
before the mid-70s boom in the US.
Some countries had introduced a
limited service (no hobby enthusiasts
allowed) in the 1960s. Amongst these
were Denmark, Canada, Japan and New
Zealand. The Australian PMG did
provide for a limited communications
service on the 27 MHz band but f
shall look at that shortly. Denmark
withdrew their citizens’ radio service in
1975 following difficulties with piracy
and violation of the regulations. Japan
introduced a minimum-grade amateur
licence into the existing amateur licence
structure to provide for the hobby
enthusiasts interested in the communi-
cations aspect rather than technical
matters, with the result that Japan now
has something like half the world’s
licensed amateur population! Some
licensing authorities might follow their
example.

Leaving the Australian situation out
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Do you know whatGB is, and
what it can do for you?

CITIZENS' BAND (CB) radio offers simple 2-way radio communication for
ordinary citizens, from home to car, car to car, home to boat or homestead to
tractor, etc.

CB CAN POSSIBLY SAVE YOUR LIFE OR THE LIFE OF SOMEONE YOU KNOW!
In the USA, CB has proven itself time and time again, in reducing emergency service response
time by an average of 17 minutes.

CB CAN SAVE YOU TIME!

How many times have you been caught in a traffic jam you wish you could have been warned
about. You can have this facility with CB.

CB CAN SAVE YOU MONEY!

For the truckers in the USA. CB  saves them money by summoning carly assistance to
shorten “down time™ after a breakdown. This gets them rolling again quickly and cuts their
costs which in turn can be passed on to the business community and then the public.

HAVING OUTLINED JUST SOME OF THE MANY BENEFITS OF CB, HERE
ARE SOME OF YOUR QUESTIONS ANSWERED:

If | buy a CB transceiver, can | use it immediately?

No you can't! The present out of date regulations prohibit the use of unlicensed CB equipment.
However the Radio Licensing Branch will invite you to apply for a licence, but — CATCH 22
— you can't have one. At present there are in excess of 200,000 sets in use in the country
illegally.

Is there any way | can obtain a licence?

Yes! You can study for 6-8 months for an Amateur (ham) licence or for a Novice Amateur
Licence which includes study and operational knowledge of Morse Code. (Yes, in this day and
age, Morse Code'l).

If the Radio Branch impose such a complicated licence system, then isn't CB too complicated
10 use?

No! Once it is installed and basic controis are adjusted, then the microphone controls the set
and that's all there is to it. No technical knowledge is required!

The PMG says that CB radios cause interference! Do they?

Not if the set you buy is of good quality. The cheaper, poorer quality sets can cause some
interference, but usually no more than your everyday light dimmer. Remember, if the PMG
allowed the better quality sets to be licensed then the poorer quality sets could be controlled
through licensing.

Will | be able to use CB instead of my telephone?

No. not really! Firstly, the 27MHz band which we are asking for is not interference free, and
does not provide top quality communication.

Secondly, this band does not offer privacy. It’s like an open line, which means almost anyone
can listen in on your conversation.

Thirdly, trying to contact a particular person by CB can be a lot more time consuming than
using a telephone, as the other party in question could be tuned to one of 23 channels which
means you would have to call across all channels. to locate them.

As a principle, CB should never be used instead of a telephone if it is available. If a telephone
is available, then use it. It is more reliable, and offers better quality and privacy.

Why the 27MHz band? Couldn’t we use VHF or UHF?

Yes, we could. however the cost of equipment for that band area would be astronomical
compared to the 27MHz band (approximately $500-$700 UHF. compared go $50-$200 for
27MHz).

Also equipment for UHF or VHF is not readily available whereas it is for 27MHz. It should
also be remembered that if we were allocated another band. there would still be a “pirate”
problem on the 27MHz band.

Having covered all those previous points, don't Bushwalking & Fishing Clubs use CB already
for safety?

Yes, they certainly dof It is good to see the Radio Branch at least realises that CB can be of use
for safety. But why stop there and limit the availability of this aid to safety to bushwalkers and
fishermen? Don't they realise that thousands of people die each year o the roads and that CB
just might be able to save a human life simply by being there. Why belp protect only part of
the community?

This all sounds great but how can | belp?

You can help by attending the Great CB Convoy Rally on November 21, starting at Bankstown
Police Station and finishing at Parliament House, City, and immediately writing to your local
Federal Member in Canberra.

This leaflet has been distributed in NSW by the national CB campaigning group —
the National Citizens’ Radio Association.
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of this for the moment, it appears that
the status quo will be largely maintained
for some time, at least until the World
Administrative Radio Conference
(WARC) in 1979, even though Canada is
slowly moving towards de-regulating
their citizens’ radio service.

What Now?

The question now arises as to what
happens when the supply of transceivers
to the American CB market finally
exceeds demand. Too many manufact-
urers competing for a share in a
saturated market will mean that some
firms will go under, that's the free
enterprise way and tough titty, but
those remaining will inevitably seek
out new markets. If they don’t already
exist then they will have to be created.
And with an internationally-based
manufacturing and marketing industry
they are either going to seek to persuade
consumers in other countries that they
need CB or else exploit an already
existing situation where minority groups
have already jumped on the CB band-
wagon and have laid the groundwork for
the rise of ‘consumer demand’ for CB.

A Review of the Australian CB
Scene

In 1961 the Regulatory and Licensing
Branch of the then Postmaster General’s
Department (PMG), in response to
many applications, introduced licensing
provisions for persons or organisations
requiring short range, person-to-person
communications to use type-approved
equipment on the 27 MHz ‘Industrial,
Scientific and Medical’ (ISM) band.
Licence-seekers had to show the Depart-
ment that they required such communi-
cations in order to ... facilitate
industrial, business or pastoral activities
or the conduct ‘of sporting or other
group events, and for such legitimate
purposes as the Department considers
warrants the grant of licences.”
Considering the absolute monopoly
they have on all other forms of com-
munications except mental telepathy,
face-to-face speech (eyeball QSOs) and
courier services, it was a magnanimous
gesture. The equipment approved for
use under these provisions were hand-
held transceivers with transmitter
powers not exceeding one watt and the
Department designated the service, in
their own quaint way, the ‘Handphone
Mobile Service’. According to their
figures, by June 1972, some 16,000 of
these units were licensed to such public
bodies as Police, Fire Brigades, Forestry

On November 21, 1976, there was a national CB demonstration with rallies in state capitals,
Here the NSW deputation presents a petition to Arthur Viney MP {opposition spokesman
for transport) outside Parliament House in Sydney.

Departments, Civil Defence Authorities,
etc, as well as industrial organisations
engaged in construction work, survey-
ing, property management along with
private individuals for boating, sporting
and other leisure pursuits.

The Department also provided
licences for the operation of low
powered equipment, other than walkie-
talkies, for such purposes as paging
systems, maritime in-shore safety,
rescue group activities (such as surf
lifesaving clubs), communications with-
in manufacturing plants, etc. For this
service 5 W base stations and, in some
instances (boating in particular), 5W
mobiles are permitted.

The overriding policy is that specific
frequencies or bands are used for
specific purposes and the regulations
covering these services on the 27 MHz
band placed restrictions on licensees
such that this was adhered to. The
channels were to be used for ‘useful’
purposes; ‘unessential’ conversations,
together with inter-licensee communi-
cations, were strictly forbidden.

Paralleling the American experience,
it was these restrictions, together with
the ready availability of equipment,
that gave rise to 27 MHz radio piracy in
Australia.

For the 12 vyears following the
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inception of the handphone mobile
service, radio piracy on 27 MHz was
more of an irritation than a problem.
However, as the legitimate demand for
27 MHz equipment increased, so did the
available outlets for it. As the relative
price of transceivers dropped, and their>
availability increased, the pirate prob-
lem increased. Owning a transceiver
even became a status symbol amongst
school kids. Besides, they made good
Christmas and birthday presents and
were cheaper than mini-bikes. "'so what
if it's illegal, they're not doing any
harm.”

By 1973, piracy was beginning to
assume significant proportions and, all
the while, various groups within the
pirate fraternity were trying to attract
public attention. At first, the media
(particularly newspapers) were not
really sympathetic, or informed.
“PIRATE RADIO OPERATOR FINED"
ran the occasional headline, or “"HAM
RADIO OPERATOR FINED”, much to
the painful chagrin of licensed amateurs.

Then, in May 1973, the ABC pro-
gramme ‘Four Corners’ ran a segment
on pirate ‘CBers’ treating the whole
subject more than sympathetically. The
predominant view that came across was
that these pirate CBers were ordinary
citizens, if somewhat eccentric, who
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were pursuing an activity that was
essentially harmless and at times even
provided a public service — so why
should it be illegal? The adversary case,
as presented by the PMG spokesman on
that programme, appeared rather weak
in the circumstances. To be fair, such a
programme could not possibly cope
with the scope of the questions implicit
in the whole issue and the general thrust
of Four Corners’ coverage of an issue
was to present a viewpoint, and not
necessarily a balanced review of an
issue. What wasn’t revealed was that the
instigation of the programme might
have been a little incestuous — it is said
that an employee of Channel 2 in
Sydney, being an active 27 MHz pirate,
approached the Four Corners producer
and convinced him that there was
mileage in their story! Chalk a big one
up for the pirates.

In January 1974, an article by this
author was published in ETI| on the
question of CB. It was prompted by a
reader’s letter concerning the Four
Corners’ programme. The article
occasioned considerable discussion and
was followed up in the May 1974 issue.

As a consequence, the stage was set
for better media coverage when later
events presented themselves. It wasn’t
until 1974, however, that CB began to
get any real boost in Australia.

It was in 1974 that several suppliers
of 27 MHz transceivers commenced
advertising on a large scale in the
capital city daily newspapers, the
national weeklies and Sunday news-
papers, even on TV. One prominent
Sydney electronics supplier managed
quite a spate of publicity articles in the
press, drawing quite a bit of public
attention, mention of CB being a
significant part.

This was the period when publicity
on the American CB scene was being
exported — remember the pop/country.
records? — and US originated articles
were finding theit way into the local
press. It was inevitable then, that CB
would come to be discussed on talk-
back radio programmes, which have
considerable audiences.

When local suppliers saw from the
American situation that was developing
in 1973/74 that there was money to be
made from CB, they set about to
exploit what was then an embryo
interest, generally inarticulate and
largely impotent in attempting to gain
recognition for their ‘cause’, at the same
time taking advantage of the existing
licensing situation. The only restriction
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placed on the advertising and sale of
27 MHz equipment was that it had to be
type-approved by the PMG, the respons-
ibility of licensing resting with the
purchaser. Which of course the sales-
persons diligently pointed out as they
extolled the virtues of the equipment —
and CB as well!

In contrast to the American exper-
ience, open advertising of 27 MHz ‘CB’
equipment on a large scale, together
with some well-managed publicity by
the vested interests, is what has pro-
vided the predominant impetus to
(ilegal) CB operation in Australia.

Certainly the same technigues were
employed by American vested interests
but it did not have the same effect there
as occurred here. In large measure, the
promotion in America came after the
rise in demand, talking via radio was
old-hat to the American public, it had
to be given some special glamour or
significance before they became
interested.

Significant to any historical review
of the Australian CB scene is the intro-
duction of the Novice amateur licence.
Commencing in the depths of antiquity,
or at least 20 years ago, the Wireless
Institute of Australia (WIA) had been
mooting the introduction of a novice
amateur licence. Accompanied by the
usual amount of internicene bickering,
self-righteous rantings {'. .. they won't
be real amateurs ...’), committee

meetings, interminable reports et al,
lobbying of the PMG began in earnest in
the 1960s. Finally, the PMG’s Depart-
ment acquiesced, and in 1973, the
Novice Licence was announced. It
required a simple examination in theory
and regulations with multiple-choice
answers (daringly radical that!) and a
morse proficiency test at five words
per minute.

Novices were to be permitted 10 W
{or 30 W PEP) transmitter output power
and segments of the 3.5 MHz and
21 MHz amateur bands plus — big carrot
for the donkey — all of the 11 metre
amateur band, to wit: 26.9 MHz to
27.23 MHz! But too late. The gate was
open and the whores had bolted. To
make matters worse, examinations were
not held until 1976.

The thinking was obviously that the
above provisions would attract/appease
the pirates at that time becoming
increasingly noticeable on 27 MHz. It
didn’t. They had already eaten the
carrot, thoroughly enjoying it, and
besides, what was the point of the test
if all you gained was the dubious
benefits of a licence and two extra
bands which you didn’t particularly see
much use for anyway apart from the
extra equipment necessary. to work
them?

Even when the examinations finally
arrived, although entrants were large in
number {about 1000 per exam) it didn‘t
make much impact on the pirate pop-

The campaign to legalise CB is well suported by the electronics industry. These campaigning
stickers carry advertisements for one of the major retailers and his products.
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The November demonstration in Sydney centred on a convoy of vehicles lead by a Saracen
personnel carrier. Some observers expec ted a real ‘CB War’ between de_n_)gnstrators and Radio
Inspectors plus the Highway Patrol, but the demonstration was very civilised and there was no

trouble.

ulation and the demand for CB a la
USA remained

Harking back to the pirates, one sees
that as their numbers grew a number of
clubs sprang up, their main purpose
being some common interest, allied with
their activities, and, as was inevitable,
Australia‘s first CB lobby group — the
Australian Citizens Radio Movement.
This group distributed roneoed and
photocopied pamphlets amongst them-
selves, and whoever else they could
interest, as well as to newspapers etc.
Until the American CB boom was
gaining publicity in this country, and
transceiver suppliers were pushing CB,
their campaign had remarkably little
success. Suppliers then began carrying
their pamphlets on their counters or on
their ‘information’ stands and ‘the
word’, although oft times not terribly
lucid, was spread.

The ACRM was based in Victoria and
was followed in NSW by the National
Citizens' Radio Association and later
the Citizens’ Band Legalisation Lobby
(CBLL). In June 1976 a national lobby
group was formed, through the NCRA,
headed by Bill Payne, an executive of
the Australian branch of IPC Magazines.

The NCRA styles itself as a re-
sponsible organisation and not a
“’pirate’’ association, as they point out
on their publicity screeds. The NCRA
have quite a deal of success in dissem-
inating publicity on the positive aspects
of CB, obtaining material from the

USA to back up their claims. The
NCRA has been able to win many
supporters and most CB clubs and
lobby groups have affiliated themselves
with it, going so far as to nominate Bill
Payne as their representative.

In the last week of August 1976, the
minister for Posts and Telecommuni-
cations, Mr Robinson, announced that
he had called for a detailed report on
the merits or otherwise of introducing
a CB service into Australia. To date, it
appears that the report has not been
finished and no details are available.

On Sunday, 21st November last
year, there were demonstrations by CB
operators in Melbourne, Canberra and
Sydney which gained considerable
coverage on both local and national
news services.

The CB War

A kind of ‘war’ has been raging between
the pirates on one side and the amateurs
and Radio Inspectors on the other. It is
more in the nature of a guerilla offen-
sive, with on-air harrassment and
prosecutions the ammunition against
the ‘enemy”.

Largely since the Four Corners’ pro-
gramme, amateurs have begun to make
increasing use of their 11 metre alloc-
ation, encouraged by the WIA, in an
effort to discourage pirate occupancy
of the band. It hasn't been all that
effective, relatively few converts have
been made, partly because the effort
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is essentially too late and partly because
many pirates profess no interest in
amateur radio. The state divisions of the
WIA have added 27 MHz transmissions
to their weekly Sunday morning
broadcasts.

Operating techniques adopted by
amateurs on 27 MHz have certainly
caused harrassment — calling CQ for
langthy periods on channels already
occupied by pirates, conducting local
contacts on the band running “high
power (anything from 100 W to 400 W
PEP), lengthy ‘tune-up’ sessions on the
band, running attended beacons etc.
Needless to say, the unenfranchised
occupants are not amused.

The P & T Department Radio In-
spectors have been pursuing prosecu-
tions with some effect, stepping up
their campaign in late 1976 by enlisting
the help of Highway Patrol police who
have been instrumental in obtaining
further prosecutions of unlicensed
operators. This turn of events arose
following the arrest of four truck
drivers in Wollongong who were charged
with the illegal use and possession of
transceivers on October 11 last year.
Their appearance in court was attended
by a protest drive through the streets of
Wollongong by a large convoy of trucks.
The publicity surrounding this case was
enormous and sparked off a further
spate of discussion of CB in the press, a
lot of it favourable to the CBers.

However, the sheer size of the pirate
population is daunting, their numbers
are variously quoted as being between
25,000 and 200,000, and they present
what appears to be an almost insur-
mountable problem to the P & T De-
partment. The sanctions of the Wireless
Telegraphy Act clearly provide little or
no deterrent.

The Protagonists’ View

The arguments of those who favour the
introduction of CB appear to be
founded on two basic propositions.
These are that personal communications
is a basic public right — including by
radio, and that a CB service would be in
the interest of public safety. The latter
argument is presented and illustrated ad
infinitum and experience in America
does show some foundation to the
‘public safety’ premise.

It is claimed that the radio spectrum
is a national resource, and as such, it is
owned by the people. In which case,
why should they be denied access to a
small portion of the spectrum for
personal utilization without undue
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Not quite what it seems — there is no-one getting busted. These CB enthusiasts are explaining
their cause to the friendly policeman and letting him try out their gear.

bureaucratic restriction? They consider
CB a right and not a government-
granted privilege to be doled out to the
few who's requirements fall within a
very narrow definition.

There is much anecdotal support for
the argument that CB will assist public
.safety. The FCC set aside one channel
specifically for emergency calls and the
same channel is monitored in Australia.
In the US a volunteer CB emergency
service group called the Radio Emer-
gency Association Citizens’ Team
{REACT) sprang up and are credited
with providing a valuable public service.
In Australia, a group called the Citizens’
Radio Emergency Service Teams
(CREST) monitors channel 9
(27.065 MHz) and ultimately will
provide a 24 hours service. It is not an
official service and is more a way of
attempting to prove the ‘public safety’
concept by example.

Many protagonists, as represented by
their spokesmen, argue that society
should only have sufficient regulations
and restraints to make the system work,
consistent with protecting the interests
of all concerned, rather than the total-
itarian idea where the state controls all
and only grants privileges and bestows
limited freedoms when sufficient pres-
sure is brought to bear.
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There are’ other arguments advanced
by the protagonists in support of their
claims as well as arguments designed to
counter objections raised by those
opposing CB.

As noted in the NCRA pamphlet
reproduced elsewhere, it is claimed that
CB can assist the motorist to avoid
traffic jams and delays. This is of
interest particularly to the commercial
traveller, delivery vans, etc, as well as
the ordinary motorist. Which leads into
the ‘CB saves money’ argument. The
US truckers have long used CB to
obtain assistance when breakdowns
occur. Shortening ‘downtime’ obviously
saves money in such cases — so goes the
argument.

To counter the claims of interference
to other services, the argument is
advanced that if only those sets that
meet adequate specifications are
licensed then interference to other
services will be controlled, if not elim-
inated. This issue however, requires
much more careful consideration.

The Antagonists’ View

The view of the P & T Department, to
date, is that they already provide for all
the ‘legitimate’ needs of public and
private concerns. To extend the licens-
ing policy to cover CB operations as

proposed would lead to a chaotic state
(as they claim has happened elsewhere)
in the 27 MHz band, which would be to
the detriment of the existing licensed
users and would thus not best serve the
public interest. Secondly, they claim
that to introduce CB would be in
contravention of the long-standing
Australian government policy that the
public telephone system (“. .. provided
at considerable public expense’’) should
be the normal means of communication
between people where the service is
available. The then PMG issued a
lengthy statement on ‘Citizens’ Radio
Services’ in February 1973 (see ETI,
May 1974, pp 97-98).

The attitude of the WIA stems
largely from self-preservation motives.
Australian amateurs stand to lose their
11 metre allocation (26.96 MHz to
27.23 MHz) if CB is introduced. The
WIA additionally argues that conser-
vation of the frequency spectrum is
important and further supports the
Department’s view that CB brings
communications chaos, citing overseas
examples.

In July 1974, the Secretary of the
WIA, Peter Dodd, wrote to the Post-
master-General with the official view of
the Institute which has changed little
since then. | quote the prime arguments
from that letter: h

“The Wireless Institute of Aus-
tralia opposes any and all steps
designed to establish a radio .com-
munications service for, - or on
behalf of, unqualified persons under
uncontrolied conditions.*

. .. the Institute wishes to direct
attention to two additional consider-
ations, namely the conservation of
the Frequency spectrum and the
disrepute of the ‘Citizens’ Band’
radio in certain overseas countries
where it is authorised.”

... potentially great interference
to other services and facilities . . . CB
permits and licences would soon be
grossly exceeded both in respect to
power limitation and to forbidden
subjects, language or comment.’’

The WIA and amateurs have also
expressed the view that the introduction
of CB would attract people away from
amateur radio, where their interests
might otherwise be best served, en-
couraged by the soft option of CB. It is
supported by example from America
where growth in the amateur ranks
slowed markedly in the years following
the introduction of Class D licensing
there.
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In this photograph George Hofsteters captures the conflict as it is seen by many CB users.

It should be pointed out that the
officially expressed view of the WIA is
by no means necessarily the view of the
majority of amateurs. Listening to
discussions both on the air and at club
meeting, one gets the impression that
there is a differing range of opinions and
that CB may not be the consummate
evil it is made out to be.

CB for Safety

The slogan “CB FOR SAFETY" implies
that CB would bring a measure of
personal safety by providing a wide-
spread, constantly monitored commun-
ications facility. While CB certainly has
such a potential, which can be sup-
ported by the American example, in
actual practice its potential is quite
limited. The ease of access afforded by
currently proposed licensing regulations
means that congestion on whatever
channels are available will be inevitable
making communications difficult under
the circumstances. Even if one channel
can be set aside purely for emergency
purposes, limited range, adjacent chan-
nel interference and those irresponsible
persons always evident who would use
the ‘clear’ channel (and it does happen

Citizens’ Radio Emergency Service
Teams is the title of a group in Sydney
who regularly monitor CB channel
nine for emergency calls. The Sydney
operation is a pilot study for the nation-
wide operation of CREST.

Channel nine has been used in over-
seas countries (USA, Venezuela,
and Germany, for instance) for many
years as an emergency channel. In the
USA there are groups called REACT
and ALERT who monitor this freqg-
uency (27.065 MHz) and in the past,
on occasions when skip conditions were
good, these services have suffered
interference from Australian transmiss-
ions. Thus channel nine was the obvious
choice for Australia’s CB emergency
channel.

Since the inauguration of the CREST
service a few months ago the organisers
have had nio trouble in getting the
cooperation of CB operators and
radio amateurs in keeping the channel
clear (except for emergency traffic).
The Sydney team aims to keep the
channel monitored for for as much of
the day as possible, and they hope to be
be able to provide a 24 hour service
quite soon.

CREST has strict selection proceed-
ures for its monitors and so far they

CREST

have succeeded in recruiting a very
responsible team. Most of the monitors
have previous experience of dealing
with emergency services or in related
areas of community service. One of the
major attributes CREST looks for in
their monitors is the diligence needed
to listen to a receiver on a basically
quiet channel for shifts like 2am to
Bam or even 8am to 6pm (hopefully
easier shifts will be introduced as
CREST gets going!).

A typical CREST emergency would
go like this . . . a CB operator is out in
his vehicle when he comes across an
emergency, say a road accident. Real-
ising that he is the first on the scene
and maybe some distance from a tele-
phone, he calls CREST on channel
nine and the monitor calls him back.
Then the monitor extracts the necessary
information from the caller and
takes appropriate action. In practice
this has meant getting an ambulance
to the scene in less time than would
be possible under normal circumstances.

Sydney CREST has already dealt
with many emergencies, and currently
deals with several calls per week. Soon
after starting operation one caller
reported a bush fire and later had to
help direct the fire brigade, via CB,
to the blaze. Another caller found
that the nearby telephone was out
of order after using CREST to get
emergency services to a road accident.

The current CREST activity is in
the city but we feel it will eventually
prove itself in country areas {provided
operators are equipped with suitably
powered transmitters). In these areas
the time advantage of calling immed-
jately by radio over the alternative of
travelling to a telephone to make a
call would prove considerable in many
instances.

But now it is a little early to talk
of a country service, CREST will
first have to establish itself in the cities.
The organisers are wisely being cautious
about expanding, they must not make
any mistakes in selecting members for
their teams. And there’s quite a way to
go in establishing a strict organisation
capable of maintaining the high stand-
ards that have been set so far.

Non-emergency communications
with CREST are possible via Box M101,
Sydney Mail Exchange, NSW 2102.
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— this sort of violation is becoming an
increasing problem in the USA} would
limit the potential of any ‘safety’
aspects.

Sheer distance, and geographical
obstacles would further limit the safety
feature of CB in ‘the outback’ where
many proponents argue CB would be of
great use. Atmospheric noise presents a
problem in such areas also. Dust static
generated by wind-borne dust and noise
generated by electrical storms peaks in
amplitude between 25 MHz and 40 MHz
and this sort of noise is more prevalent
in inland areas. Urban electrical noise

places limitations on range in city and
surrounding areas. This also peaks
between 25 MHz and 40 MHz — what's
more, it's substantially vertically polar-
ised (as is the practice with the majority
of CB antenna installations}). VHF FM
fares much better in cities.

While CB certainly has a
demonstrable potential for ‘safety com-
munications’ (how about a ‘rape
channel’ for handbag mobiles?} it must
be realised that there are limitations —
and these must be considered when we
listen to the protagonists of CB.

Some of the t-shirts picked up by our camera at the Sydney demo. The usual way to get a call-sign Is to join a club and be given a number.
These are some of the clubs in NSW: BA (Bay Areal, KB.(Sutherlandshire), FX (Bankstown), NSR (North Shorel, XT (St Mary‘sl, TR (Truck
Radio), WR (Wollongongl), KT (mainly a QSL club) and ARS (another QSL club). Some of the clubs meet for social purposes in the districts
shown.
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Certain political questions are raised in
the whole issue of a Citizens’ Radio
Service. Basically, these come ‘before
the fact’” and have been largely un-
considered in the whole debate. Many
of the pro and anti arguments have
been speculations of what will follow
‘after the fact’.

Is there any ‘rightful owner’ of the
frequency spectrum? Protagonists of
CB argue that it is ‘the people’ who
own it. The question should really
be ‘who should have access to which
portions, and for what purposes?

To say that ‘the people’ own the
spectrum could mean either (1) any
person has unlimited rights of usage
or (2) the people should decide how
rights are allocated. The former is
dealt with below and the latter ought
to be automatic in a democracy. At
the present time the machinery of
government under our present system
is in progress — interested members of
the public are lobbying their represen-
tatives who will have to respond quite
soon.

How Is The Spectrum Allocated?

This introduces a philosophical
question. The guiding policy of most
frequency regulation authorities is
‘specific frequencies, or bands, for
specific purposes’. The philosophy is
one of conservation, based on the
assumption that, without regulated
access and use, chaos would arise, so
wasting the spectrum and rendering it
largely useless. This is a reasonable
argument and certainly difficult to re-
place with something equally reason-
able, but with a different thrust. It is
why we have ‘Broadcast Bands’
‘Amateur Bands’, ‘Marine Bands’ etc.

As things have developed, it is
military interests which seem to hold
the most power on the spectrum. It
seems they are in a position where
they can dictate all frequency allo-
cations within a nation — for ‘national
security’ purposes of course. Every-
body else’s franchise is of lower
priority. In most nations, radio
amateurs come last and the general
public is not even on the ladder!

There is no basic philosophizal
argument against allowing public
access to the frequency spectrum.
Those with rights to the spectrum
resist public inclusion largely because
they see it as a threat to their posit.on
in the heirarchy. Collectively, as a
technical elite, they have managed to
grasp their portions of the cake and

have ‘eaten’ it since 1918.

Could you imagine the result if,
since the early development of the car,
only licensed mechanics, engineers,
certain public servants and the military
were allowed to own and drive cars on
the ‘public highway’? {The ecologists
cry — fantasticl!) How long would it
be before the general public exercised
their political power to gain access to
this sort of transport?

The Individual’s Rights

The basic right ot people to use and
enjoy the environement without un-
necessarily encroaching on the rights
or limiting the enjoyment of others
has been long since established. Why
should the frequency spectrum be
exempt?

Most human activities are regulated
by some authority, when man lives
in groups there is always a political
system — whether representative or
not. In the case of radio-frequency
management we feel that the authority
is not representing the people in a
democratic way. The authorities have
established themselves as a technical
autocracy who dole out ‘privileges’
as they see fit. They seem to see them-
selves as, a priori, the arbiters of public
interest in this area — and it is in the
public interest that the public have no
interest in the frequency spectrum!
Amateur radio is a concession to
history — and they must prove their
worthiness to join the technical
elite. Hence the amateur licence

examinations. -
Some balance must be established

The Magazine’s View — The Political & Philosophical

Questions

between the extremes of autocracy
and total freedom, and this must be
worked out between the parties
concerned. Some formal public forum
should be established, as preceeded the
introduction of FM and expansion of
the MF broadcasting services.

If The People Haven’t the Power,
the Capitalists Should Have.

There are other social questions to be
examined in regard to the introduction
of a citizen’s radio service. ls it simply
a consumerism cult being promoted by
the owners of capital in the western
world? The booms in other consumer
electronic gadgetry — monochrome
TV, colour TV, Hi-Fi, cassette
recorders, calculators, digital clocks
and watches — have come and gone.
Something has to be found to take
their place. Why not CB? As | have
already pointed out, it is largely the
promotion of vested interests that has
brought the rise of CB in Australia. At
present, all the CB equipment avail-
able in Australia is imported. That
situation is most likely to continue if
CB is introduced. What are the
economic effects and consequences of
an import boom in this area? Is it
worth any benefits that may derive
from the introduction of CB? Will it
assist peripheral industries (such as
service industries)? Can the govern-
ment derive any significant income
from licensing? That doesn’t cover all
sorts of other questions that arise but
it certainly gives food for thought,

Another of George Hofsteters’ witty snaps — it was a mere coincidence that the NSW CB

convoy passed this building in North Sydney.
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The Magazine’s View — The Technical Questions

There are technical questions we need
to consider. The claims of the NCRA,
and many other protagonists, that CB
either does not cause interference, or
causes only minimal interference, are
simply not borne out in fact. Firstly,
one must define the type and area of
interference.

Consider interference to domestic
electronic appliances such as TV sets,
Hi-Fi gear etc. In the immediate
vicinity of almost any transmitter, the
tuner of the TV set may suffer from
overload owing to high local RF field.
This affects both picture and sound
usually. Some sets are better than
others and a cure may be affected by
using a high-pass filter, that attenuates
any signals below Channel 0
frequencies. Next victim in the TV set
is the 30 MHz IF. 27 MHz signals seem
to go straight down them, again affect-
ing picture and sound. The effect is
usually more dramatic, and certainly
harder to cure. In audio equipment of
almost .any description, RF pick-up
and rectification causes problems.
Again it can be cured, but some
systems are more susceptible than
others. It is, in effect, the ‘fault’ (if
that’s what it can be labelled) of the
equipment manufacturer. Electromag-
netic Compatibility (EMC) is
increasingly becoming a subject of
examination by both Licensing autho-
rities and Standards Associations, as
well as enineering societies etc. Never-
theless, widespread use of transmitting

equipment does produce problems, as
the American FCC found out.

From Worldradio News for June
1976 — “Discussions with Mr Richard
Smith Federal Communications
Commission, Washington DC, indicate
that the commission received 25,282
RF1 complaints during the third
quarter of fiscal 1976. This brings the
total number of complaints for the
fiscal year to date to 57,014, 2000
more than all of the complaints
received in fiscal 1975."

“Roughly 46,000 of the 57,014
complaints received by the com-
mission involve electronic home enter-
tainment equipment, with 80% of
these complaints related to the opera-
tion of stations in the Citizens’ Radio
Service. Amateur operations are
involved in about 7% of the
complaints. The FCC is still projecting
that it will receive about 77,000 com-
plaints during fiscal 1976, which, if
true, would represent a 40% increase
in complaints over those reported last
year”.

A realistic technical specification
would need to be established for
equipment to be wused for any
proposed citizen’s band. Would exist-
ing specifications pertaining to equip-
ment now licensable be sufficient?
Could, or should, they be relaxed?

Should any allocation be shared or
exclusive? If shared, which services
would take priority? It is really
beyond the scope of this article to

(BinEl

Having covered the preliminaries, ETI
will now be looking at the hardware.

Next month we have a survey of
27 MHz transceivers available in Australla

discuss these questions — but they
need to be asked as existing conditions
may be seen to prevent the introduc-
tion of a CB service on the band
proposed — or at all, unless major re-
arrangement of current allocations is
made. It should be borne in mind that
many ‘essential’ services currently have
allocations within the 27 MHz band.
In no way could a citizen’s service re-
place these bodies.

The question even arises whether
some other frequency band should be
considered (40.68 MHz for example)
and strict conditions placed on the
licensing and sale of 27 MHz equip-
mentment for the current allocation.

Whatever frequency is considered,
except perhaps for upper UHF, how
should contacts beyond the ‘horizon’
be regulated. Contacts across the inter-
national borders of the USA are
currently forbidden — not that it
isn‘t violated. Tropospheric and lonos-
pheric conditions influence propaga-
tion and USA-Australia, Australia-
Pacific regions etc contacts are not
necessarily infrequent on 27 MHz.

Summary

Do we support the introduction of
CB? Well, on philosophical grounds
yes. On practical grounds we see no
reason for it to be withheld. There are
problems (from interference, etc) but
they are of human making and they
can be overcome by human effort. On
sociological and technical grounds
we think some reasonablg — workable
— regulations can be introduced, need
to be introduced. The technical
elitism of the controlling bureaucracy
and the Wireless Institute of Australia
is a totalitarian 19th century view-
point and needs to be thoroughly
examined and overhauled — dragged
into the 1970s if possible.

Some sort of public inquiry needs
to be held to openly examine the
whole issue, its implications and
consequences, preferably a Royal
Commission. We needed it for FM
broadcasting, why not for CB?
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FROMSTRATO

THE PROFESSIONALS WHO NOW BRING
YOU THE 4 IN 1 COMBO CALLED THE 606 CB
WHICH IN-DASH BRINGS TOGETHER AM, FM
STEREO/CASSETTE PLAYER PLUS 23
CHANNEL CB TRANSCEIVER. ALSO AVAILA-
BLE WITH A PACKAGE DEAL USING DIS-
GUISE ELECTRIC ANTENNA & HARNESS.

THE NEW MINIATURE RAIDER 23
CHANNEL AM WITH PERFOR-
MANCE THAT HAS TO BE HEARD
AND WE CAN DO JUST THAT
WITH OUR PROFESSIONAL
TEST GEAR OR ON YOUR OWN
ANTENNA.

SSB UNITS FROM THE BEST MANUFACTURERS IN THE WORLD ALSO AVAILABLE.

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
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TANDY

ELECTRONICS
Your “Intercom” to the Outside... Realistic CB!

—FRREALISTIC.

Anglers Special —
6 channel, 5 watt

S 89°

21.141F
Realistic TRC.141F. Fitted with
27.880 Mhz crystals for fishermen. It's
smali in size but loaded with features

and power, with “push to talk” mike

Our finest 23 channel (S.S.B )
mobile 12 watt PEP output

Realistic TRC.47. Select the side band

ity and extended transmitting range.
Complete with all crystals and push-

\__to-talk mike.

21.147

95

and P.M.G. approval.
N

NOTE: Channe! 23 is outside
the Australian Amateur Band

—r2EALIsslIC”
Low cost 23 channel mobile

Realistic TRC.68. Our most compact 23
I o 21.168 J

or pleasure. Complete with crystais for alil
channeis and push-to-taltk mike.

mode and you have 46 channel capac-
—REeacsstrc’

control. Operate on batteries or use
12VDC from your car. Fitted with bat-
teries and crystals for one channei.

Dual C.B.
3 channel Walkie USERS OF antenna
Talkie 3 watts input WALKIE TALKIE
P CB EQUIPMENT 9 5
95ea REQUIRE A 21.942
21.133 PMG LICENCE Gives e
v ] I
Realistic TRC.99C Sensitive receiver coverage, strgnger
with Automatic noise limiter and gain signal pattern

channel two way radio. Ideal for business
Twin trucker.

ahead and behind.
Stainless steel ad-
justable tip rods.

—rEALISTIC
6 channel Walkie
Talkie 5 watts input

89°°"

Realistic TRC.200. Loaded with power
and features. The side panels couple
your body to the antenna for extended
range. Has fine tuning to pick up off
frequency stations. Fitted with bat-

teries and crystals for one channel.

theres a tandy electronics store near you!

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977
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3495

21.908
1.11m (44") Stain-
less steel whip.

Mounts on boot
without drifling.




AUDIO
SALES

LOGAN BRAE

APPOLLO VIDEO GAMES MARK Il
FOUR BASIC GAMES

2. Football
4, Solo

1. Tennis
3. Squash

Features: Sound from TV speaker @ On screen scoring @ Separ-
ate hand controls e Selectable — ball speed, bat size, angles,
serve mode @ Two optional rifle games @ Ready to connect to
your TV aerial input — not a kit ® Warranty — 3 months labour
— 12 months parts $61 including 240V battery eliminator.

Full Colour Model
Gives green background — red & blue players — yellow bound-
aries — white ball — other features as above.

$97 including 240V battery eliminator.

Postage $1.50 NSW; $2.50 Interstate.

= O
MAIL ORDER SPECIAL

SUPER CB MOBILE TRANSCEIVER
23 CHANNELS
4 WATTS OUTPUT

1

- |

SPECIAL
BULK BUY

DNLY $119

e Inbuilt Speaker
o Handpiece Included
o Easy Installation

CASSETTE TAPES

OPTIONAL RIFLE in either model $29 post free.

We regret that at the time of going to press we were not able to
determine the full effects of devaluation. Please phone or send
stamped- addressed envelope for current prices. Do not use prices
previously published. Qur apologies for any inconvenience.

ceiver

o 1 Year Guarantee
Ring or send for more detailed information to:

B EDCE EIECTRIX rvire

31 BURWOOD RD, BURWOOD, SYDNEY, N.S.W. 2134 Tel: 747-2931.

| enclose my cheque fo
P.O. Box 24, Carlton, NSW 2218 e ot e
Please send S.A.E. with enquiries

plus $3.00 P&P. Please| Address.............
Telephone: (02) 587-3475

rush me 1 CB 2-way Trans-

(Antenna $24.90 extra)

——— — — — —— — — — — — S ——

DA e o ol bl =

.P/Code

HF TRANSCEIVERS
ASTRO — 200 digital solld state 200 W PEP

ATLAS models 210-x 80to 10 M transceiver
inclusive factory Instalted nolse blanker.

YAESU MUSEN model FT-101-E AC-DC
transcelvers 10 to 160 M with speech proces-
sor

TRIO KENWOOD model TS-520 AC-DC
transceivers 10 to 80 M

TRIO KENWOOD model TS-820 — expect-
ed shortly.

HF RECEIVERS
DRAKE SSR-1 continuous coverage receiver

YAUSU MUSEN FR6-7. Uses Wadley loop
principal

VHF TRANSCEIVERS
ICOM model 1C-202 2 M S5B portable
transceiver 144-144.4 MHz.

ICOM model 1C-502 6 M SSB portable
transceivers 52-53 MHz.

TRIO KENWOOD mode! 75-700-A FM-AM-
CW-SSB transcelvers. Full 144-.148 MH2z
coverage, 10-Watt output, VFO controlled,
self-contained, AC-DC operation.

KYOKUTO 2 M FM 15 W output transceiv-
ers with digital read-out and crystal sun.
thesized PLL circuitry now with 800
transmit and 1000 receive channels 5 KHz
apart, covers all of 144-148 MH2z, receive
to 149 MHz. No more crystals to buy.
Includes simplex, repeater and anti-repeater
operation

For personal attention: 24 KURRI

NOVICE TRANCEIVERS 27 MH2
TRAM XLS5 super 15-Watt PEP 23 channels
AM-SSB with effective noise blanker

PAL. 69 AM, SSB 15-watt PEP 23 channels

SWR METERS

SINGLE METER

SINGLE METER with power scale 10-100W
TWIN METER, SWR up to 200 MHz
CRYSTAL FILTER, 9 MHz, similar to FT-
200 ones. With carrler crystafs.
PTT DYNAMIC MICROPHONES, 50 K or
600 ohms. With 4-pin plug fitted

CRYSTALS

For KP-202 )

Large number for alli popular channels

to clear

FERRITE-CORE BALUN. Japanese product

HY-GAIN ANTENNAS

14-AVQ 10-40 M verticals 19° tall
18-AVT-WB 10-80 M verticals 23' tall
TH3JR 10-15-20 M 3-element Yagi 12°

boom
TH3MK3 10-15-20 M 3-element Yagi
Th6DXX 10-15-20 M 6-element Yagl 24’

14’ boom

boom

TIGER ARRAY 204 BA 20 M 4-element
26' boom

BN-86 balun

ASAHI MOBILE ANTENNAS

AS-2-DW-E s wave 2 M mobille whip
AS-WW 5/8 wave 2 M mobile whip

AS-GM gutter cilp mount with cable and
connectors

M-Ring body mount and cap

A LARGE SELECTION OF 27 MHZ MARINE TRANSCEIVERS AVAILABLE

CSI:JPL“MJ éleclronics :Sales

STREET, LOFTUS — OPEN ON SATURDAYS TILL 12 NOON. P.0. BOX 184
SUTHERLAND 2232 — TELEPHONE: 521-7573 PETER SCHULZ, VK2ZXL.

icleéancl électmnics CSales

CUSH CRAFT ANTENNAS
é\ﬁ/'—zx Ringo Ranger double 5/8 vertical for

A147-11 11-element 2 M Yagl
A147-20 combination horizontal vertical

A144-20 combination Yagi with matching
harness for circular polarization

ANTENNA ROTATORS

Model COR Ham-11 for all hf beams

except 40 M

Model COR AR-22 L junior rotator for
small beams

KEN model KR-400 for all medium-size
hf beams with internal disc brake

KEN model KR-500 for vertical elevation
control of satellite tracking

All models rotators come complete with
230-volt AC 6-conductor cable for KR-
400-500 Indicator-control units
6-conductor cable, smaller size
10-conductor heavy cable for Ham-11

COAX CABLE CONNECTORS

Coax connectors, RG-8 and RG-58 type.
Male to male and female joiners

Angle and T connectors

RCA to P1-259 adaptors

Please add cutting and handiing cost — $1
DRAKE W-4 SWR Watt-meter

0-200 and 0-2000 Watt scales

DRAKE TV-1000 TVI low pass fliter
DRAKE TV-3300 TVI low pass filter
DRAKE TV-42 TVI low pass fliter, low
power

DRAKE MN-2000 matching network
DRAKE MN-4 low power ant.tuner

ALL EQUIPMENT PRICES ON APPLICATION

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977
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AN INVENTION THAT WILL CHANGE
THE FACE OF ELECTRONICS

Ron Harris, from our London office, went to talk to Professor Gosling of Bath
University about this new device about to be released by Texas Instruments.

THE BASIC OP-AMP HAS BEEN WITH
us since the days of the valve, and when
semiconductors crept up on us, it was
simply re-designed to use transistors.
This, in the opinion of many designers,
means that the advantages of transist-
ors are not being fully exploited.

BASIC IDEAS

One of the better improvements to the
basic op-amp was the comparator input
designed by Carl S. Brinkler — a name
to which we shall return — and patented
in April 1965. However Mr. Brinkler
was still dissatisfied with the op-amp
and some years ago began discussions
with Professor Gosling, with a view to
producing a totally new circuit block.
The basic guidelines were finally set as
being that

1. No feedback should be needed to
stabilise the device by limiting the high
frequency response, or to define the
stage gain.

o-

OUTPUT 1

pigh 1J LL
”’”'*’%5@ L

E=i=0

2. Both the input and output ports must
be totally floating — a true four
terminal device. This leads to much
greater freedom with respect to the out:
put — it can quite simply be fed into
anywhere!

3. The output should be a constant
current source i.e. very high impedance.
Then, should a voltage output be
required at any time, a resistor need
only be inserted across the port.

TEXAS AND THE

PROTOTYPES

In 1974 Texas Instruments authorised
Carl Brinkler to undertake research into
producing such a device. Because of the
scope and magnitude of the task, it was
to be a joint undertaking with Bath
University, i.e. Professor Gosling. In the
autumn of 1974 the microcircuit design
was breadboarded up for the first time
with discrete components, and early in
1975 the first ICs rolled out of the
ovens. The first vast improvement over

A
e

Fig. 1. Internal circuit of the prototype VCT. The ‘R’ in the middle is external,
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Fig. 2. The agreed symbol for VCT.

the op-amp to become apparent was the
slewing rate, up to 20V per micro-
second, as compared to 0.5V per micro-
second for the 741,

The offset on these prototypes was
210 mV, due to the layout not being
totally symmetrical. Production models,
when they appear, will have a much
much lower offset. Up to this point in
the proceedings the project had been
running on a shoe-string. But with the
prototypes showing this incredible
potential, Texas whipped the whole
show off to Dallas for development.
They feel the VCT is the greatest
advance in circuit design for a long
time, and we have to agree with them.

ABILITIES IN CIRCUIT

Let’s take ‘a look at what the VCT will
do. Figure 1 shows the internal circuit
of the Mark 1 VCT. The thick lines
represent multiple emitters, and these
provide the current gain. You .may
recognise the current mirrors around
the top centre of the circuit.

The agreed symbol for the VCT is
shown in Figure 2, the circuit is that
used for all linear applications. For a
voltage input, we get a pure constant

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977
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Voltage gain = k. RL/R.

Fig. 3. VéT as a non-inverting amplifier.

current output. Both input and output
impedances are very high, around tens
of megohms in the production devices.
There is a fixed ratio between Vin
and lg, which is set by one fixed resist-
or R, i.e. Ig = k/R Vjn. The constant
k can be designed to be any value — it
will be four in the Texas VCTs. A bias
current is applied down BR, and the
device can only output twice as much
current as it draws through BR. Early
devices will be 20 mA output VCTs,
but later marks will be up in the amps
range. A *15V rail is used with the
VCTs, and a £ 13V is quite permissible!

Fig. 4. VCT as a simple resistor.

Some circuits now, for instance an
amplifier, see Figure 3. The simplicity
of gain inverting arises because the
output port naturally has a fixed
phase relationship to the input. Since
we get a current out for a voltage, a
VCT connected as in Figure 4 will look
like a resistance, value R/k ohms.

~R/k .

Fig. 8. VCT working as a negative resistance.

Consider however a device cross
connected as in Figure 5. What we have
now, looking in at the input terminals,
is no less than a negative resistancel
LE.,

Vin = —const.|q.

What’s more, the transfer character-
istic is perfectly linear!

»

[Ty e mm— ~—

}._J
Vet J_ =

[

Fig. 6. VCT as an integrator.

——— oul

i+

Applications are literally infinite.
Anything an op-amp can do, so can a
VCT — only usually it does it better!
For instance an integrator, see Figure
6. At point A we have [Vj, dt since
the output is a constant current which
follows the input voltage. If we feed
back this integral to the input as in
Figure 7, the output will be the differ-
ential of Vjp.

Fig. 7. VCT differentiator.

Gyrators are by now quite common-
place, but what about one which can
reach inductor values of tens of Henrys
and with a Q of well over 100? Easy!

Values of Q up to 200 have been
achieved experimentally. This circuit
introduces the concept of using two
VCTs together.

Texas are packaging the VCT in a
16-pin DIL dual package. There are
more pins to a VCT than a 741, since
we have those already mentioned, plus
a centre tap on the output which is
not always used, but extends the
versatility.

The application we found initially
most amazing is the VCT’s ability to
replace a transformer, better than a
transformer! All transformers exhibit
some power loss, but this circuit has a
selectable loss factor, which naturally
can become a gain if so desired.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977
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Fig. 8. A VCT gyrator.

3
=
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Choose R such that R2 = R; R, to
give no loss/gain in circuit i.e. a perfect
transformer.

o— ~\

! py IS,
- f |
o——o—+ —

R

- >—'——

— _{/ X

L}
~ ———@——
Lo

Transformer Ratio = (R 1/R2)%.

Vous

Fig. 9. VCT as a transformer.

NON-LINEAR

We will consider just one non-linear
application to show it can be done —
that of a limiter. Since the VCT can
output only 2x bias current with the
circuit of Figure 10, we will get a
characteristic shown in Figure 11, very
simply indeed with only two resistors.

bias current

Y

T
)

mput ver AL

Fig. 10. Circuit to give the characteristics
shown in Fig. 11.

GAINS FROM LESS

It is apparent from the preceding cir-
cuits that one of the biggest gains
when using VCTs, is in reducing exter-
nal component count over a similar
op-amp or discrete circuit. In industrial
applications this will lead to less pcb
design and assembly complications,
with resultant reduction in costs.
Another gain is the fact that when
used as an inverting amp, no input
resistor is used to drop the signal, as it
is in op-amp circuits. In these circuits,

3
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VouT

IB RL

Fig. 11. Characteristics of the circuit
in Figure 10.

since the input.is usually a virtual
earth, most of the signal is dissipated in
the resistor, with a resultant poor
signdl-to-noise ratio upon amplification
at the output. With VCTs no resistor is
required, and this gives a distinct
improvement in S/N ratio, with the
attendant gain in dynamic range.

THE PRICE OF A FUTURE

One question remains — how much?
Well, this depends entirely on Texas
Instruments, and the marketing policy

they persue. No doubt the price will be
high at first, falling as the volume of
sales climbs, as it surely must. Interest-
ingly, the VCT occupies only half the
chip area of a 741 op-amp, but whether
this affects pricing remains to be seen.
We'll keep you informed of develop-
ments, as we’re convinced you’ll be
hearing much more of VCT in the
years to come.

OUR THANKS and congratulations to
Professor W. Gosling of Bristol University,
who provided the information for this
article.

ADVERTISERS

More than 33,000 people buy ET| each month.

You can reach these people for 0.403 cents* each

via an advertisement this size.

See page 118 for your nearest representative.

*Casual Rate ; lower rates apply to contracts.

760 GEORGE ST BRAR

QUSE PTY.LID_jke

RADIO HOUSE PTY. LTD.

306-308 PITT ST. & 760 GEORGE ST.
P.O. BOX A108 SYDNEY SOUTH 2000.

Audio Amps, Leads, Plugs, Cable etc. Burglar
Alarm Components, Clock Radios. Cassette re-
corders & Record Players. Large range of hard
to obtain globes. Multi Meters and other test
equipment. Stylii-diamond and sapphire — 200
types, Transistors, Walkie Talkies, C. B. Radio,
T.V. Antennas and all associated parts.
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TRAIN FOR COLOUR
TELEVISION
SERVIGING IN YOUR
SPARETIME

=that’s where the money is!

Stoft's course is totally comprehensiye -— and includes both sophisticated
electronic equipment and project materials you need to gain a thorough
understanding of servicing techniques.

Divided into three self-contained sections, the course covers:

Part 1 — Introduction to Electronics (theory and practice)

Part 2 — Monochrome Television Receivers
Part 3 — Colour Television, including processing circuitry, service
techniques, fault tracing and trouble shooting techniques.

Like all Stott's courses, you work with your own instructor who is an expert in
this exciting and rewarding field, at your own pace, in your own home.

If you are a beginner, Stott's will teach you everything you need to know
concerning television principles and receiver circuitry.

It you are already working in the field, or have completed some studies in
electronics, you may be eligible to enter the course at an advanced stage.
Whether your aim is to enter the TV service industry or whether you wish to
gain a thorough understanding of television theory and servicing as an aid to
sales experience, this is the course which will help you make it!

Other electronics courses offered by Stott's include:

Radio for Amateurs — Amateur Operator's Certificate.

For full information mail this coupon today:

CLELI LR PR PP T R L L L L L L Lkl kel ettt

[ ]

< n 1

Stotts « :

]

]

TECHNICAL CQRRESPONDENCE COLLEGE v

The name 1o trust in correspondence educalion ~0t

Please send me, withou! obfigation, full detalls of the foltowing courses ~3

PLEASE PRINT Wy

Stott's underlake (hat no sates counseltor with call

Miss Je

Addiess Poslcode

: 159 Flinders Lane, Melbourne, 3000. Tel: 635583 66 King William St., Kent Town, S.A., 5067, Tel: 42 5798
g 383 George Street, Sydney, 2000. Tel: 292445 89 St, George's Terrace, Perth, 6000. Tel: 225481
s 290 Adelaide Street, Brisbane, 4000. Tel: 311627 P.0. Box 3396, Singapore 1 STC 958

ernerprises

| EMONA

e

21 Judge St. Randwick
NSW 2031 Ph.399 9061

ATTRACTIVE and
CHARMING ROOM MATE

$39.95

(P&P: Int. $4.00,
N.S.W. $2.50)

CR-102 is a 12/24 hour completely
electronic digital clock radio — 100%
solid state {MOS/LSI circuitry) with
green tube display. Freq. range: AM=530
— 1650kHz, FM=86 — 108Mhz. Wake
up to music or bird-sound alarm: It can
be used as a stop watch. Sliding tone,
volume, alarm & brightness controls.
Sleep & snooze button. AC power
interruption indicator.

WARRANTY — 90 DAYS.

FAMOUS
“LAMBDA”

SIX FUNCTION
QUARTZ DIGITAL

WATCH
Stainless Steel
Case and Band

$39
(P&P $1.00)
Full 12 months
manufacturer's
warranty.

CHARACTERISTICS

Crystal oscilation frequency: 32,768 Hz ¢ Accuracy:
Monthly mean error 2. § seconds when worn at normal
temperature ¢ Display system: Galluim arsenide
phosphide LED display ¢ Display capacity: Hour, mi-
nute, second, month, day and date . . . by switching
display ¢ Calender system: Auto calender set to regis-
ter 28 days for February @ Set mechanisms: Time
display mechanism & set mechanism o Main compo-
nents: Quartz crystal oscillator & C-MOS-LSI ¢ Bat-
tery: Silver oxide battery WL-11, RW-22 ¢ Working
temperature range: 10°C — 60°C (149F — 140 °F).

Write, phone or call in for our price
{ist and information on:
CALCULATORS, EMONA DHM-95 (15
Solid State Devices), AM/FM POCKET
RADIO, CAR RADIOS, IN DASH
CAR CASSETTE STEREO AM/FM/
MPX RADIO, ETC.

EMONA ENTERPRISES,
Box 188, Coogee N.S.W. 2034

Please supply . . . . . ... .. model/s
My remittance for $ . . . . . is enclosed
NG o b 5 @n Zn'd o Rld L Gdee e 1o ¥
AAAreBs . bW phi s ple 4 et ad bbb
........ P/Code .. ...
33




MY LORDS, LADIES & GENTLEMEN:

Mister Richard B Smith (kmowm to his friemds as 'Dick')
respeotfully beggeth leave of Her Majesty's loyal
subjects 4n the colony (inclusive of settlements at
Sydney Town, Port Phillip and Moreton Bay) to offer his
extensive range of oommodious merchandise to all who
wouldst have need of it, at prices to please all but his
oompetitor merobants, Purthermore, he beggeth leave also
to inform all and sundry persons that he hath now, by
appointment, established trust worthy agents for his goods
throughout the length and breadth of the lamd, Inclusive
of Van Dieman's Land, and even unto all points of the
compass = to the North, the South, the East and the West,

FANTASTIC CB

only’C

INCREDIBLE VALUE IN A CB TRANSCE!VER

For the tirst time. a transceiver with all these
features under $1001t Has 6 watt input, 23

g channels, AM operation. Signal strength and
power output metering (S & RF), squeich
control, easy tuning dial. 1t's 8 complete rig
all you do is connect an antenna and power,
and you're on the air, Performance is equal 10
many transceivers in the $100 - $140 price
bracket. Get one of these while they last!
Ca1 D-1149 8 - $99.50

0

MUST HOLD AN AMATEUR OR NOVICE LICENSE,

practically all nansceivers.
Solid construction, easy to wire
up and suits co-8x up 1o 10mm
{UR67 or sim).
Cot R2310

PL259 PLUG: The type used on «-

$1.20

Reducing adaptor for sbove plug:
Necessary to use RG5BU ar sim.
small dis. co-ax. Screw thread fits
into back of PL259.
Cat P-2360 . $0.40
CABLE JQINER. Two female
sockets to connect PL258 plugs.
Most cables have PL253 plugs both 4
ends, Join cables with this handy
adaptor, One-piece construction
Cat P-2380 $1.20

RIGHT-ANGLE ADAPTOR.
Handy for tight corners! Contging
8 PL259 plug and & matching
‘socket’ fof joining cable to set

at right angles = use also as 8
CatP-2382 . $2.40

MIDLAND 13-882C CB TRAN!

DUMMY LDAD. Constructed inside
PL259 plug, 5W rating, ideal for CB
tansceivers. Perfect 52 ohm match,
Cat D-7022.. .. - ... S2.50

TO OPERATE THESE UNITS LEGALLY YOU
Zw

BDOT/BONNET-ROOF MOUNT,
Can be used on lip of bonnet or boot,
or can be used with hole through roof.
Boot mount needs no holes,

Cat 04619 .. $3.75

MAGNETIC BASE — ND HOLES!
Incredibly powertul little magnet holds
this ti--m. Easy to remove & stow.
Nylon gasket prevents scratching

Cat D4623 .. §9.75

ALWAYS AVAILABLE: Tremendous range of amateur
novice & CB antennas (INCLUDING GUTTER GRIPPERS,
MAGNETICS & HELICALS); CB & amateur test equipment
(SWR METERS, POWER METERS, MULTIMEVERS, ETC)
plugs & sockets, patch cords, crystals, linears, amplifiers,
mobile accessories, hase antennas ANO RIGS!

SCEIVER: Probably Australia’s most popular CB radiol!

23 Channel AM operation, 5 watts input, with 8 switchable ANL {noise limiter} & NB
{noise blanker) that really work! Delta tune (helps resolve off-channel signals) and 8
super sensitive double conversion superhet receiver —a really superb unit. Comes with

mic, mounting hardware
Cat 04136

{Inbuilt sp} and can be used as 8 3W PA with optional horn sp

- SPECIAL PRICE (UNTIL STOCKS RUN OUT) $159.50

DICK WAS ALL SET TO REDUCE THESE BY $10.00.

THEN OUR MONEY LOST A LITTLE VALUE.
SO HE'S HAD TO FORGET THAT [DEA! However, if
there is any consalation, they didn't nise the full amount.
They are just $10.00 dearer — that's just 6.6%. The

ick was abie 10 arrange 8 huge bulk purchase

just before de-day. This reduced prices. The de-valuation
fended to upset this somewhat, but at least the prices
haven't risen as much as they might have

DUNKED: & STILL WORKS!

A few weeks ago, 2 Prospect Fishing Club member

had an unexpected swim, He capsized his boat, snd
apart from lowing the boat itselt (and a bit of pride|

he 103t all his gear — ncluding 8 Dick Smith 3W 3CH
transceiver. After reaching the shore some time later, he
noticed 8 familisr object bouncing in the surt, 1t was his
transceiver, Sadty, he pulled the antenna up expecting &
stony silence. To his surprise, he could hear anather boa!

He catled them and got an snswerl When the unit reached

our service dept @ ltew w
tater, it still worked}
despite the sand

and salt which

filled 1t}

JUST THINK, This
could have been you
18 your lite protected
wath a safety radio?
YOU CAN'T AFFORD
NOT TO HAVE ONE!

Un-retouched photo shows transceiver tull of
sand & sait as opened in our Bankstown store.

p

But it still worked — three weeks sfter it's

) -
Swim

We don‘t expect you to gut your ]
transceiver 10 such a drastic test; |
but it's nice to know that it wifl
waork after such torture if called
upon to do so — that iy, if it's 8
Oick Smith 3 watt 3 channel
Look at the specifications: you
i must agree that it's  great fittie
transceiver for emergency, club
of aet use, Aad it casts less than
many 1 watt transceivers on the
market! After the dunking, the
owner cailed i to Dick Smith
and picked up another 3 watter.
What more recommendation s
necessary ?
Cat 0-1252 .. $69.90

69"

SPECIFICATIONS:

POWER: 3 watts {input)

FAEQUENCY: 27.88MHg fitted, 2 apen
RANGE: 50km (+) aver water

JACKS: Ext. antenna, ext power, ext. speaker,
CONTROLS: Channel, Volume, Squelch, Bat. Ind.
ACCESSORIES: Case, batteries, earphone, strap.

)

CONTROL

UNIT ONLY>
Separate player's
controls also supplied.

$ 750

Complete kit — INCLUDING DECAL!

Kit Cot K-3432 $47%0

JCB TONE CLEANER KIV.
Contains bottle of head cleane
fluid, bottle of rubber cleaner
Huid, gauze, cotton buds and
adaptor. Cleans all relevant part;
of your tape recorder 10 ensure
minimum distottion.

YOU CAN SERVICE ON THE CHE APt

Very economic service signal injector puts
out harmonics way up into the RF region.
An invaluable service 100l {at 1wice the pricef)
Cat 01270 - $4.75

FIELD STRENGTH (O
METER

Handy fittle field strength

meter alows you to easily

check power level. Simple VELCRO sttachment 1o dash
without toois or damage. 26MHz — 230MHz, weighs just
§7 grams. Ideally suited ta mabile applications,
Cat@-1370 .. .. .. - $8.90

€ASY CLEAN 999

Clean and demagnetize cassette recorders the easy wayl
Just insert this special casset1e Into your recorder and turn
it on, That's it! A rotating -
tertite Inside the cassette
demagnetizes, while it
tleans the heads. Ideal
for lazy audiophiles!
Cat £-3832.. .. .. $4.90.

AM CLOCK

TELLS THE TIME IN 50 LANGUAGES! 24 hou?
maovement gives the time and day (yesterday or

tomorrowl) in all time zones of the world. Hands
centred on north pole, shows at a glance it you're

SEE ETI
NOV 76

PREFER A CERAMIC INSERT:

INCREDIBLE

TV GAME KIT

with sound &digital score

6 SELECTABLE GAMES
AUTOMATIC DIGITAL SCORING
SELECTABLE BAT SIZE
SELECTABLE BALL SPEED
SELECTABLE ANGLES

AUTO OR MANUAL BALL SPEED
REALISTIC SOUNDS

SEPARATE ARMCHAIR CONTROLS

This is the orlginal Electronics Today (Nov 76} kit:
not a backyard design where you don‘t know what
you're getting.

GOMPLETELY
SAFE <™

Contains just 3 IC's
& 3 ranssstons.

SAVE SAVE SAVE! 0id you
know that you can save more
than 50% an 1-0ff prices by
buying in bulk. That's 8 saving
of more than six doflars!
Qur fantastic computerised
resistor pack contains 300 top
grade resistors, at least 2 of
every value from 10 ohms — 1M
You get more of most used: eg
20 x 1k, less of fess used (2 x
560k) 5% tolerance, 1/4 watt.
\

FANTASTIC ELECTRET CONDENSOR MIC.
INSERT: It you want to repair a microphone
(or make one yourseif) you cant go past these
fintle inserts: omni directional, ~55d8 sens

and 40d8 S/N ratio (min). Just 10.1 x 7.3mm.
weighs only 1.5q! Cat C-1160 . . $1.95

$195

is one 1

just 46mm dia x 13.5mm deep; sensitivity is
same as above (~55dB). Freq response is

S0Hz -

GOT THE BUZZ YET?

state,

12kHz Cat C-1164

TWO STYLES FOR INDOOR
OR OUTDOOR USE. Use 8 balun
and 75 ohm co-ax to reduce ghosts.
You will need ane at the antenna
{unless it has & balun built in - not
many have) snd you may need one
at the set if-it onty has 8 300 ochm
input. Deluxe outdoor type (shown
atleft) Cat L 4452 . $2.50

Indoor type (shown st right)
Catg-4464 _ .. . . _ . . ..S200

You could spend a lot of money buying that other audible

alarm — or you could save all that money and buy & mini
buzzer from Dick Smith. Does exactly the same job, solid

but half the size. Use anywhere an audible alarm is

required: auto applications, clocks, intruder alarms sy
control systems, etc. Operates from around 4V

to 15V @ 15mA. Frequency 450Hz. Qutput

level 70dB {min} at 3 feet.

Cat L-

7009 w wew SLIS

wakfng a contact up or notl Also gives amateur
prefixes tor almost ail countries and zones.
Cat X-1053

$ 975

AMATEUR CALLS
WORLD map

$28.75

OAY/NIGHT IND.

DICK SMITH
ELECTRONICS
GROUP

5

DIGIT COUNTER
27

WHAT CAN YOU USE A TAPE
COUNTER FOR? Besides counting tape

of course! How about turns counters &
fength measurement for coll or ransforme;
windings. 1001 uses — anything that
revolves can be linked into one of these by
a simple belt system. ideal for the
experimenter’s ‘junk box’ {You'll

never

CatC-

know when you might need one
3504, . . . .

DICK SMITH DEALERS: (Prices may be higher to cover freight, etcl
A.E. Cooling, 6 Trimmer Rd, Elizabeth Sth. SA. Ph 255-2249
Veneman & Wyatt, 24 Stuart Hwy, Stuart Park. NT. Plt 81-3491
Aero Electronics, 123a Bathurst St, Hobart. Tas. Ph 34 8232

Hunts Electronics, 23 Russell St, Toowoomba. Qid. Pty 32-6944

The Record Centre, 222 Banna Ave, Gritfith. NSW, P 62-1577

Wills & Co, 11 Ouadrant, Launcestor
Altronics Parts, 105 Stirting St, Perth, WA. Ph 28-1599

Tas. P 31.5688

Sound Components, 78 Brisbane St, Tamworth. NSW. Pty 66 1363




NEW (iiusicolor) Color Organ Kit

s:sre;\ssew NEW MUSICOLOR 1l —with Dick Smith’s
exclusive CHAMPAGNE FRONT PANEL.

You've seen the fabulous front panels on the

Playmaster Twin 25 & 40/40 from Dick — now

the new Musicolor Il has the same ‘professional’

appearance . ONLY AVAILABLE FROM

DICK SMITH ELECTRONICS!

‘GET PRIGES ON
RELATIVES LIKE YOU
HAD A COMPONENT

IN THE BUSINESS ...
SUPERB PLAYMASTER 25 & 40

SEE EA DECEMBER 1976

a ——
——r
CONFORMS TO THE ORIGINAL
ELECTRONICS AUST. DESIGN
{but has Dick’s all-new front panelf}

onty §G0

ALSO AVAILABLE: A special ‘short form’
kit whith containg PCB, components, pots,
bul no case or front panel. {deal for those
who wish to build set into anather insirument,
Ca1 K-3141 $29.50

The Musicolor: A kaleidescope of color, audio rhythm and
visual excitement. Your music takes on a new feeling — almost
a new dimension when you can actually see it happening,

The Musicolor takes an audio input fram your stereo, cassetie, rock amp,
eic {simply connects across the speaker terminals) and uses the Information
n e music to modulate cotored lights in one of three channels.
Aayone —even someone who has never seen a resistor — can make
one of-these fascinating lightshows. With Dick’s exclusive
Construction Manual you get step-by-step instructions. You even -
fearn how to solder dnd what tools you'll need. Guides you through 2 “NOW THERE ARE TWO FABULOUS
PCB assembly, chassis assembly & wiring; testing and, if needed, 1 FPLAYMASTER AMPLIFIERS:
trouble shooting. You really cannot go wrong with this one ="
Take your pick of the old faithful, the
Cat K-3140 $49.50 Playmaster Twin 25 — or the brand new,
. up-rated Playmaster 40/40. Very similar insid
COLOUR YOUR MUSlc almost the same outside. The difference is in the
Power suppty & transistor mounting. The new 40/40 uses)
See your sound in vibrant colours. these units can be used u\:ec c:’l';L’;n;g’\l'vmkelzﬂ‘so;:?é::::\zloiz?:'8S&:v:‘:e S
with almost any sound source equiped wilh axtenal The Twin 25 gives 25 watts RMS per channel into 8 ohms, i
speakers, Simply cannect 1o speaker terminals. The sound is probably the m. 9 \ ifl P 5 = A0 i
will not he sttecied as the music only switches the lights - y ost popular amplifler ever described in Australial
it does not power them. Has 30 brilliant diamond pattern
flashing lights with master sensitivity control. Colours are

NOW WITH ALL-NEW CONSTRUCTION MANUAL FOR TWIN 25 AND 40/40
Red, Yellow, Green, Blue and Violetl

99.90

$59.50
Professional version of the ahove unit.
Has 32 dismond tlashing lights and 4
indnadual colour mixing conirols,

G A-4952.. .. .. - $98.

CAN WE BE O e

ELECTROLUBE PCL,
Printed circuit lacquer in s

spray can. Can be soidered
through, moisture &
® corrosion proofs tracks

Pressure pack can
PR CotN-1045 .. .. . $390

SAVE Now

WORLO RAOIO TV
HANOBOOK. 30th E dition,
Special ofler on 1his handy
reference. Lists ALL stations
{commercial, govt, etc) with

TWIN 25: The ideal amplifier for the average FORTY/FORTY: For larger listening areas, parties, etc
listening area, or for those who have speakers {or simply for thase who like loud musicl) this is the
80 to listen to, Just as good to up-graded 10 this with our
fook a1f conversion kit. Ask for detail
KIT. You don’t have to know a thing about
speakers 10 build your own — just make

which will not be adequately one. Just as easy 1o build, but
rated to handle higher power, wath the exira gomph! often
Very easy to build, very good needed. Twin 25 can be easily
1
Cot K-3410 . $89.50 Cat K-3411 $105.00
SHURE[Fantastic Speaker Kit
INCREDIBLE VALUE IN A DO-{T-YOURSELF
Ey
up these incredible kits] You can
please yourself what speaker

SOLOER SUCKER: Not one
of your half-baked plastic
jobs, this is metai far long life

SPRAY TOOL. This is » mini "F
spray gun, air beush, etc.
poweied by an inerl gas. Spray|

freq., times, etc. Ideal for SWLs.
REOUCEOD 20% M1
Cat B-2080

&«

COLOUR TELEVISION
THEORY — HUTSON.
The serviceman’s "bible’

$8.75

HIGH PERFORMANCE WITHOUT
HIGH PERFORMANCE PRICES!

Give your system a new lite with a Shure
M91ED cartridge from Dick Smith. List
price Is around $50.00. You really savel
Elliptical stylus, ultra fightweight diamond
tip. 0.75 — 1.5g tracking. Suitable for 4
channel {matrix) playback. A superb

you put in them — choose
one from Dick Smith’s large
range. Our staff will be happy
to assist and advise you.

Cat C-1062 .

Speakers: For value-for-money it is
hard 10 go past the Plessey CBMX.
These sound tantastic in the abave

cartridge at 3 modest price.
Cat C-5515 L

“AM-FM 39”
ICLOCK RAD| AM/FM

— |MULTIPLE ¥ X S, s
J | TUNER g oo )
450 X o
4 8 r

all yourt projects, etc, — can be
used with almost any liquid.
Cath-1031.. . . . . 83
Cans of propeliant for above:
Cat N-1032.. .. .. $2.51

Comes complete with 8 nozzle
sweeper. Tip {replaceable) is
made of TEFLON. You can
spend twice as much and get
aimost the same unit} Value]
Cat T.2560 $1.50
Spare tip {Teflon)

Cat T-2670 $1.50

750
pAg

enclosure; wide frequency respunse
and handies 10W rms.
g12 . $7.50 {SAVE $5.00 ON DUR CATALOG PRICEN

HE GREA

Assumes 8 knowledge

of B&W tiveory. Mainty
PAL system
Cat B:3210

¥*

110 COSMOS IC
PROJECTS

110 ditterent projects you
can make using this new
1€ family: get 1o know
them the easy way!

Cat B-3029 $6.80

¥*

INTERNAT, TRANSISTOR
SELECTOR— TOWERS
Over 10,000 US, Brifish &
European, & Japanese types
with substitutes, cutfines,
specs & terminal data.

Cat B-1826.. .. .. $6.50

$35.95

. .. $12.50

T!

WELLER SP250 SOLOERING IRON.

Great value in 8 mains-operated iron. 25 waits
(ideal for all general electronics wark) and comes
with soldering instructions on back of pack

Cat 7-1030 .. $9.76

975y

Heatsink Phers: Protect
expensive components
with high thermal cond.
atuminium heatsink
pliers. Two per set
Ca1 T-2620 .. 51.20

OF THINGS THAT GO CLUNK IN
THE NIGHT .. . this is not one}

A digital display means the clock i
silent - a boon for light sleepers!
Clock controls AM/FM radio or
alarm, but can also be used as 2
stop watch or interval timer! Lets

What you see is what you getl No assembly

Made for Australian standards — covers full FM

band, plus AM. Operates from 12V @ 22mA.

FM Sensitivity: 3.5uV; IF Rejection 80dB8; Image

you know if power has been cut! Rejection 52dB. Stereo Separation 25dB.
Cat A-4444 $39.90 Cat F-4615 .. b o o e ket SSRASD

{ A 4
1002 CLOCH [
—S\
DICK HAS THE FABULOUS MA100Z ALARM CLOCK KIT — ANO HE \
HAS IT DOLLARS CHEAPER THAN ANYONE ELSE! Theincredible new
MA1002 IC from NS is a full clock — including the display! 1t has 8 few
extra components on its integral PCB (power supply, etc) but all the ‘works’
of the clock is in the IC1 Alt you do s add a power transformer and 8 few
switches for setting, and that's it! You can be telling the I.me in o few minutes!

50 ‘om ’ I SEE EA

DEC 76

CALC.

ESPECIALLY MADE
FOR STUDENTS!

These incredible value
calculators have ail the
features & student
or anyone else
could want. Better
than a sly droolt
Cat'0:3730....

HIGH SPEED STEEL MINIATURE ORILLS

FOR PC BOARDS: " YL

Just night for camponent leads, no. 60 {.04in) 'Y you buy the MA1002 kit from anyone but

won't be too sloppy of 100 1ight Dick, you'te wasting money! Onty Oick can

Cat 74820 sell the MA 1002 kit {which includes The IC
module, § miniature push buttons, alarm $

50°

$0.50

Or a lirtle smaller: A no. 65 {.033in) ideal for

60 small leads (especially 1C pins).
Cat T-4825

$0.60

ALL TAPE HEADS GET MAGNETIZED:

Ali tape heads need de-magnetizing from time|

slider switch, special ttanstormer & tull date
sheets) for the Tow, low price of just $18.60.
Compare everyone else’s prices & fell us it
we're wrongl Cat K.3434

If you want the module anly, we have That
or just $11.50. 11 has IC & components on PC8.

vOT BUILDERS — MICROPROCESSOR
USERS — LOGIC EXPERIMENTERS
Here is the keyboard you waited for:

Fult alpha-numeric/symbolic keyboard
especially made for computer & allied use.

950

48 Functions — constants, roots, powers, reciprocals,
scientific notation, common & netural logs, trig,
degree/radians, memory, sum to memory, memory/
display exchange, auto power down, etectronic on/off,

VA LUE! $29.50

Each key has independent s.p. switch - and the four basic srithmetic functionst

suitable for ASCII or any other encoding.
Cst X-1180 . $49.50 i

=R [comp 49° |
7% '» | KEYBOARD

N.S.W. Branches: GORE HILL-162 Pacific Highwoy, 439 S3iL. SHOP HOURS

(o =
240 VOLT OPERATED /
SYONEY- 125 York St.. 29 1126, BANKSTOWN- 381 Hume Hwy.. 709 6600
MON-~-FRAI: 9t 5.30

D|CK SM TH QLD.- 166 Logon Rd. Buranda.391 6233,
dsAT: 9012

ELECTHON'CS GROUP Interstate Branches: ¢ ycq Boage Rd. fichmond, 42 1614
Head Office : phone 439 5311, Tolex AA20036. Cable DiksmitSydney.

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

to time. This nifty little tool makes the job 5“

easy. Get the most  out of your cassette or

reel-10-reel machine. L e
Cat C-7222 $4.50 —

DE-MAG [

Cat X-1052 . g .. . $11.50

Special transtormer to suit:
Cat M-2822 . §3.18
NEW POSTAL CHARGES

Order Vi

$50 - $99.99

$100 ar more
By Comet Freight: Minimum packing ang hand-
ling charge S1 30 we despatch ‘freight on’ and
you pay when you receive the goods.




M ETI data sheet
; C106,4A SCR

€106
The C106 SCR is the most common O MAXIMUM ALLOWABLE RATINGS — C106
SCR in our projects and advertisements Type Repetitive Peak Forward Blocking
and can be used in a wide variety of Voltage, Vg m
=55 A Rgk = 1000 Ohms
applications. In this issue we use the Working and Repetitive
device in our Electronic Tie-Breaker Peak Reverse Voltage,
project on page 51. VRom(wka) and Vgom(rep)
C106Q 15 Volts
c106Y 30 Volts
C106F 50 Volts
Dat eproduced by permission of GE, for
Vuart?'-e: pll'n10rr'ﬂatlon c:msult thelr Semi- C106A 100 Volts
conductor Data Handbook. CAG c1068 200 Volts
C106C 300 Volts
C106D 400 Volts
CHARACTER 'S”CS — C106 RMS Forward Current, On-State . , . . .. ........... . 4 A
Rate of Rise of Forward Current (non-repetitive), di/dt . . . 50 Als
. . Peak Forward Current, On-State (repetitive) . . . ... ... .. 75 A
Test Symbol  Min.  Typ. Max. Units Peak One Cycle Surge Forward Current, Non-Repetitive,
Temilsurge) . . ..o oo 20 A
Reverse or Forward I gx o= 01 10 HA 12t (forfusing) . . .. .......... 0.5 A2 s (for times <1.5 ms)
Blocking Current or
(ANl Types) it Peak Gate Power, Pap. . . v oo o v e s 05w
Gate Trigger leT - 30 200  pAdc Average Gate Power, Pg(avy, . . .. ... ... Tidhle's agd 01w
Current Peak Gate cu"entl IGFM ................. o o u RN
Gate Trigger Vaer 0.4 0.5 0.8 Volts
Voltage DC Peak Reverse Gate Voltage, VIRIRMT orp s » seerm dla e 5« ol 6V
Peak On-Voltage VEMm - 1.8 y = | Volts , o
Holding Current [ mores 11 Esistive on mouCTIvE 1030, 30 1O 400 ]

TL = 25°c 'Hx 0‘3 1'0 0'3 mAdc "o J 12 ::;:Ngso.o::lvo[':s‘f'o:'?oel. WATYY AVt.AG[

TL = 1100C 0.14 0.6 20 mA de e \ s — 4 :g:(::':-:f.:-ﬁt.:gsf::&'('z‘no"u
Latching Current e 0.3 1.5 0.4 mA dc § AN - a1 20 VERTICAL 1 mee am. |
Critical Rate of dv/dt - 8 - s 3w

- 5 ﬁ-

Rise qf Forward 2wl ‘ \\ I_ i I_I ] i
Blocking Voltage E Tvees 2
Turn On Time tgt+t - 1.4 - s 2 ano &
Circuit Commutated  tqg ‘ - 40 100 s g sof— AP AN N .
Turn-Off Time s odelk [T} D U I I s
NIRRT N / L o]
2 T ISEE NOTE 4) 4
v o L. {. Ll e a0
[TTTITTTITIIITTT] P, \][iregs e o I ke S ) ]
= NOTES: (1) JUNCTION TEMPERATURE « 110 *¢ ° i (u!l '0'11 "I ‘] ] J ]_1
(2} :gs;%ﬂl:go 0:!INDUCTIVE LOAD , / [} oa o8 12 " 20 . 28 52 36 ©0
: [ 3 T /j AVERAGE ON-STATE CURRENT-AMPERES ( NALF SINE wAvE)
=
37 IC1rF Graph 2. Maximum Allowable Temperatures for Half Sine
= Wave On-State Current.
e } A + 0C OM-STATE
| = L —=
é i f ; ey | l B I:’_T NOTES: (1) RESISTIVE O INDUCTIVE LOAD
2 'y o L 1 12) RATINGS OERIVED FOR 0.1 wart
HALF SINE WAVE - 'I 2 AVERAGE GATE POWER OISSIPATION, i
§ 1| |on-smre comaenr |7 1 H : L1 v
Q L) 7 ¥ E & H ANODE LEAD AS INDICATED.
¥ | | T e I T S . (9) A8 VERTKCAL 1n FREE AR
- T »
< i ¥ o g
R y i . [ | nir]
g ,// | gﬁv\y‘\ + :\’\;‘TI?fM
w 2 ,/,1] L—'—-'—— 5”_‘4\\4\ JK—I_’—" | Teees 1 ano 3 4'-—’_‘
- pa 1l ¥ wof YL 2 ano {ee Nove 31
o < { 3 [ aMeiEnT TEwe 4
AP A 4’_JT S — r1111
> 1 I ] E o gk =20 l 5
l I 1 =11 TYPES ) ANDS | “ 1. [ vvPes 2 anp 4 1
o i Lglin] i [] o1 weea e | e wove o b
) oes 0 12 16 20 2a 28 32 36 0 # _j_ el U1 1 T 3 4 4
AVERAGE OR 0C ON-STATE CURRENT - AMPERES o s o8 2 e 0 e t7 ) 32 1] @
OC ON-sTATE CURAENT -AMPERES
Graph 1. Maximum On-State Power Dissipation, Graph 3. Maximum Allowable Temperatures for DC On-State

Current.
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REPRESENTATIVE APPLICATIONS — C106

o T SRSl Wy ! T Emergency Light : ==
] i 4 This simple circuit provides battery |
& | ! * I R A operated emergency lighting instantan- | o, i
iy s oo i B eously upon failure of the regular ac SR OE ke § UmmNG
- ol o sumoas soreams mocm service. When line power is restored, the T & AS REQUIRED
GATE O CATHOOL MUSSTANCES CatATER emergency light turns off and the vousm%” 100MF 2
w0 } ..,:,--n...u..'.,..o-cr j‘_‘l:] battery recharges automatically. The [ = - %'
L 4 L circuit is ideal for use in lifts, corridors - " T
4 'I; mavinun a1 19 and similar places where loss of light § o
| ' due to power failure would be unde- b 3
i sirable. Completely static in operation, © 240/120/12.6 voLT — alnaiimi
: ok the circuit requires no maintenance. i vzt
H : With ac power “on’, capacitor C1 v
H [—__. charges through rectifier CR1 and re-
Foabry sistor R1 to develop a negative dc

ot —! —
o A7)0 C I
o, = | g Nsiag

w0 200 400 800 $00©OO 2000 4000 €000
GATE 7O CATNODE RESISTANCT-Owas —

Graph 4. Maximum and Minimum Holding
Current Variation with External Gate-to-
Cathode Resistance.

voltage at the gate of the C106Y. By
this means the SCR is prevented from
triggering, and the emergency light
stays off. At the same time, the bat-
tery is kept fully charged by recti-
fier CR2 and resistor R2. Should the
AC power fail, C1 discharges and the
SCR is triggered on by battery power
through resistor R3. The SCR then
energizes the emergency light. Reset
is automatic when ac is restored, be-
cause the peak ac line voltage biases
the SCR and tums it off.

CIRCUIT DESIGN — C106

Suppression of Rate Effect In circuits
where the C106 is subjected to fast
rising anode voltages, as for instance
where voltage is applied suddenly with
a switch, RC “Slow down’’ filters may
be required to prevent the SCR from
triggering spontaneously. C should be
selected in conjunction with Ry, so
that dv/dt is less than 10 volts per
micro-second thus:

v

RL (LOAD RESISTANCE)

10

{The 10 ohm resistor limits turn-on current
through the SCR to a safe value when the
SCR turns on).

DV
— < 10V
vV 4 / oT Gk

63V -

S PR,

o T (RL XC)

Use of Gate Resistor The C106 SCR is
guaranteed to block rated voltage over
its rated operating temperature range
only if a resistance of not more than
1000 ohms, or equivalent, is connected
between its gate and cathode terminals
as follows:

o ANODE

GATE >

CATHODE

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977

Universal Motor Speed Control

This circuit can replace the carbon-
pile ‘speed controller commonly
supplied  with  household  sewing
machines. It is equally effective for use
with other small ac-dc motors, such as
those found in food mixers and similar
traffic appliances. Maximum current
capability is 1.5 amps. Provision of
speed-dependent feedback gives excel-
lent torque characteristics to the motor,
even at low speeds where other types of
controllers are completely ineffective.

Rt
Ct ' BI @9
T 4
I R2 R3
PSPEED

AC ADJUST c2

LINE
VOLTAGE
MIXER
SEWING
MACHINE ,OR
SIMILAR
UNIVERSAL
MOTO!
(MAX. CURRENT
1.8 AMPR)

The resistor capacitor network R1-
R2-C1 provides a ramp-type reference
voltage superimposed on top of a DC
voltage adjustable with the speed-setting
potentiometer R2. This reference vol-
tage appearing at the wiper of R2 is
balanced against the residual counter
emf of the motor through the SCR
gate. As the motor slows down due to
heavy loading, its counter emf falls,
and the reference ramp triggers the SCR
earlier in the AC cycle. More voltage
is thereby applied to the motor causing
it to pick up speed again. Permormance
with the C106 SCR is particularly good
because the low trigger current require-
ments of this device allow use of a flat
top reference voltage, which provides
good feedback gain and close speed
regulation.
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<D[IITE R. L. DRAKE

COMMUNICATIONS GEAR

DSR2 Digital readout communications RECEIVER
10 kHz-30 MHz continuous coverage, fully synth-
esised, for AM-USB-LSB-CW reception $3495.

SPRA communications RECEIVER for AM-USB-
LSB-CW reception. Direct frequency dialling 150-
500 kHz plus any 23 x 500 kHz ranges between 0.5
and 30 MHz. $715.

R4C Amateur RECEIVER covers HF ham bands plus
any 15 x 500 kHz ranges between 1.5 and 30 MHz
except 5.0 to 6.0 MHz. $685. (Transceivers with
T4XC).

SSRI Synthesised communications RECEIVER.
Provides continuous coverage 500 kHz to 30.0 MHz
for AM-USB-LSB reception. Operates from AC
Mains or internal batteries. $290.

TR4C sideband TRANSCEIVER full amateur band
coverage 10 through 80 metres. $630.

T4XC sideband TRANSMITTER full amateur band
coverage 10 through 80 metres plus 160 metres ac-
cessory crystal plus 4 fixed frequency positions.
$630. (Transceivers with R4C).

MN4 and MN2000 MATCHING NETWORKS — ena-
ble Feedline SWRs of up to 5:1 to be matched to the
Transmitter. Built-in Wattmeter. MN4 handles 200
Watts. MN2000 handles 1000 Watts continuous
and 2000 Watts PEP. MN4 $115, MN2000 $230.

R4C RECEIVER

ELMEASCO
Instruments Pty. Ldd.

TV — 42 — LP FILTER for Transmitters below 30
MHz — 100 Watts continuous. $16.00.

TV — 300 — HP FILTER — TV Set protection from
transmitters 6-160 metres. $11.00.

TV — 3300 — LP FILTER 1000 Watts continuous to
30 MHz with sharp cut off above 30 MHz. $28.00.

RP500 — Receiver PROTECTOR for Receiver front
end protection from close proximity high power
transmitters. Less than 0.5 dB Insertion Loss to 30
MHz. $77.00.

W4 WATTMETER/SWR METER 2-30 MHz with 200
Watt and 2000 Watt ranges. $75.00.

WV4 WATTMETER/SWR METER 20-200 MHz with
100 Watt and 1000 Watt ranges. $85.00.

AC4 POWER SUPPLY for mains operated of TR4C
or T4XC. $175.00.

DC4 POWER SUPPLY for battery operation of TR4C
or T4Xc. $187.00.

NIPPAN FC3A FREQUENCY COUNTER — 15 Hz to
250 MHz, operates from mains or inbuilt batteries.
$258.00.

FLUKE 1900A FREQUENCY COUNTER — 5 Hz to
over 80 MHz, operates from Mains or optional inbuilt
batteries. From $608.

FLUKE 8030A DIGITAL MULTIMETER — a com-
plete handheld multimeter with optional RF, High
Voltage and High Current Probes. From $284.

TELIHAMVISION OM-7 SLOW SCAN TV CAMERA
and monitor — complete. $995.00.

MOSLEY ELECTRONICS — 3 Element BEAMS —
arriving soon.

PRICES INCLUDE SALES TAX.

Write, 'phone or call for technical information.
P.O. Box 30, Concord, N.S.W. 2137.
Telephone: 736-2888.

Melbourne: 233-4044; Adelaide: 42-6666.
Brisbane: 36-5061

Perth: 25-3144; Wellington N.Z.: 69-7566.

Due to devaluation Drake prices will increase by ap-
prox. 15% when existing stocks have been sold.
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NOW YOU CAN BUILD THE FABULOUS
PLAYMASTER "FORTY FORTY”
and the PLAYMASTER "TWIN 25"

FORTY FORTY TWIN 25 \ Designed by Leo Simpson of Electronics Australia.

Kk Aoty e o e
212 Lo
Y

- &

BN ATTENTION

This Playmaster Forty
Forty has the jow noise
transformer. The Twin
40 is a cheaper amplif-
ier with a normal iron
core transformer. We
do not supply the
Twin 40 and do

not intend to. FEATUBES

*Exclusive Bronzed Anodized Front Panel
*Professional Knobs to match the Front Panel
*Level graduation on Treble and Bass controls

Packing &
Postage for
Playmaster
Forty Forty

is $5.00 &
forsthe Twin *Simplified complete Instruction Manual and Assembly Instructions
25 is $3.50 *Special silk screened fibreglass PC Board

THE J FURTY FORTY’, HAS gfwfeF;;LSé:?Ns hfor IlB(t).l;Hh AlehL: Fh|ERelsd i
\ ’ orty orty — per channel 'n Q ohms w chann v.ven.
AN EXCLUSIVE 'C'CORE LOW iz 2o ey cnamet e nme it 3 chamnel ariver.

tone controls level.

Compensation: RIAA to within t 1dB.
Sensitivity: Phono 2mV into 56k for 25W or 40W output.
. Other inputs 150mV into 36k minimum.

The “C" core transformer in the Dick Smith kit iIs EXCLUSIVE — and Overload: On phono 120mV.
its one of the key components In this amplifier. Normal interleaved Sig/Noise: 70dB (on phono) @ 10mV. 70dB (other inputs).
‘_lamlnated) transformers are alright - just - but for the optimum per- Crosstalk: Better than -45dB over 100 - 10 kHz.
ormance the “C” core, with its grain-oriented steel and better electrical Distortion: Less than 0.05% at normal listening levels.
characteristics is hard to beat. The result : a quieter more powerful Bass / Treble Controls: £ 13dB nom. at 50 Hz and 10 kHz.
amplifier. More power can be delivered by transformer with less “noise” Stability: Unconditional
being radiated to get in the sensitive front end of the amplifier. 5 :
AgTENTI(O:!‘; This animplifler l's slightly rr:\ove expetnlslve because ofé‘he
“C" core (L low noise transformer — however it is really worth the
extra $5 — on headphones alone the background noise level is lower. CONVERT YOUR EX|ST|NG TWIN 25 TO G|VE
Cat. K-3411 .. .. Playmaster Forty Forty Kit .. .. .. .. $105.00 YOU 40 WATTS RMS PER CHANNEL.
e - With this conversion kit you can boost your Twin 25 to
PLAYMASTER "TWIN 25 give 40 watts RMS per channel. Complete with full inst-
| ructions and all necessary parts inctuding “C” core
For those who require a lower powered unit or who do not have the living transformer. Cat. K-3435 Conversion K?t Only $25.00
area suitable for the higher powered Forty Forty, then the Twin 25 is the A g
ideal amplifier. The 25 watts RMS per channel suits most available speaker FREE Power supel circuit included wnen you
systems. "It is about half the price of an Imported amplifier with the same purchase the above kit to show you how to use your
power output” says Leo Simpson in Electronics Australia for April 1976. existing Twin 25 Transformer for a 13.8 volt 2-4 Amp
Thousands of these units have already been built during the last few months. Regulated Power Supply. A must for the hobbyist.
Cat. K-3410 .. .. Playmaster Twin 26 Kit .. .. .. .. .. .. .. .. $89.60
“C* CORE OPTIONAL CABINET SPEAKER PROTECTOR KIT
Dress up your amplifier with an attractive Suits both the Playmaster Forty Forty
TRANSFOBRMER high quality simulated Teak timber cover. and the Twin 25. Get that extra pro-
will give It that $500 look. Suits both tection for your speakers from damage
ONLY the Playmaster Forty Forty and the Twin by amplifier malfunction and switch on
. 25 amplifiers. / switch off thump.
Cat M-0148 .. $24.50 < *Way93 . . . . . .. . $7.50 Cat. K-3425 .. .. .. .. .. .. .. $10.76

DICK SMITH ELECTRONICS GROUP Aero Erectranics, . Hobart (34 9232)

Veneman & Wyatt, Darwin (81 3491)

HEAD OFFICE: Phone 439 5311. Telex AAR20036. Cable ‘Diksmit' Sydney Wills & Co., Launceston (31 5688)
MAIL ORDERS: P.O. Box 747, Crows Nest, N.S.W. 2065 Hunts Electronics, Toowoomba (32 6944)

N.S.W. BRANCHES: GORE HILL—162 Pacific Hwy, 439 5311 A.E. Cooling, Elizabeth South (255 2249)

SYDNEY— 125 York St, 29 1126 BANKSTOWN—361 Hume Hwy., 709 6600 The Record Centre, Griffith (621 577)
Altronics Parts, Perth (28 1599)

QLD—166 Logan Rd., Buranda 391 6233 Bladen Brook Electronics, Tamworth (66 1363)

INTERSTATE BRANCHES: 5
VIC—656 Bridge Rd., Richmond 42 1614 Dealer prices may be higher due to transport costs




ETI data sheet

C220,10A SCR

MAX RATINGS — C220

C220U C220F C220A C220B C220C C220D C220E Test Conditions
A 100 200 200 400 500 Vprm — Repetitive Peak Off-State Voltage
" V®rRRM — Repetitive Peak Reverse Voltage
35 75 150 300 400 500 600 VRsm — Non-Repetitive Reverse Voltage
Peak Positive Anode Voltage . . .. ................. 560 v
CHARACTERISTICS —C220 RMS On-State Current, IT(RMS) + « + + « v« v oo v e oo oee e n
Peak Positive Anode Voltage . . .. .. ............... 560 Vv
Test Symbol Units RMS On-State Current, v T S g 10 A
Peak-On-State v - 195 Volts Average On-State Current, lgcavy - - oo v oo vw e (see Charts 1 and 2)
Vzaltag: i Critical Rate-Of-Rise of On-State Current, di/dt: . . . . .. ... ... ...
Critical Rate of Rise of Gate_trlggered operation
Off-State Voltage' dv/dt Typ. 50 Volts/us Switching from 200volts . . . ... .. ........... 100 A/us
{Higher values may Switching from800volts . . .. ................ 50 Alus
cause device Peak One cycle Surge (non-rep) On-State Current, Iygp 50 Hz. . . . 82
switching) (o, o L E R R by o TN 90
Circuit 15t (for fusing), for times at 8.3 milliseconds . . . . ... ...... 34/2
Commutated tq Typ. 50 s P (e P RS S (SR s, S S 27A2s
Turn-Off Time Peak Gate Power Dissipation,Pgp. . o o . oo v o . . 5Wor 10 us
D.C. Gate Trigger et Max. 25 mAdc Average Gate Power Dissipation, PG A s s s w4 e o 05w
D.C. Gate Trigger VaeT Vde Peak Positive Gate Current, D0+ i ha e A e see Graph 5
Voltage Peak Positive Gate Voltage, Vgm. -« « « v v v v v e v vt see Graph 5
Te=125°C Peak Negative Gate Voltage, Vgpt « - « « ¢ v v v v vt e o v v o .. 5V
VD=6 Vdc
Ry =91 ohms max. 1.5 100 e —
Tc=+1000C 1 n:snsth OR INDUCTIVE LOAD, 50 TO
Rated Vppm ‘__ P, L AATINES OERIVED FOR 08 waTt
ing Corremt ™ o ad s | e
i i : mAdc e
:Bot'grl\?r?gcgl.rl:fgr:t !lt 2:: 60 mAdc T . MPERES PER WICAOSECOND |
Te=+25°C £
Steady-State Thermal ;
Resistance H s
Junction to Case  Rf,¢ max. 20 oC/Watt 5
Junction to 15k
Armbient RO, A max. 45 “
H
'0[- — T I T T T T a) i L
| Graph 3 Max DC Holding Current vs. Case Temperature. | |
(Al
“ +—— i
]
|
30 |- + +— 4 soL L
o 2 3 4 L] 6 ? L] 9 10 "

AVERAGE ON-STATE CURRENT { AMPERES)

Graph 1. Max. Allowable Case Temperature For Half-Wave

|

OC MOLDING CURRENT (MILLIAMPERES!

|| Rectified Sine Wave of Current.
i H T 1 o=
NOTE . PEAK INITATING ON-STATE CURRENT | | H | N | I T
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. J o
1
|
| [o1 e ) = T 1
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CASE TEWMPERATUIRE.T, (%) =
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NOTES R(SASY E OR INDUCTIVE LOAD, S0 TO 400M:z
O pp———— - B = ] E %0, 2R ngolsv DERIVED FOR os"w:ns MWERAGE GATE
| . R DISSIPATION
Vs, asi g 3 CURVES APPLY FOR RATE OF RISE OF ON.STATE
Graph 4' Max Dc Gate Cu,rent to Trlgger c - E CWR(NY {4 /d1}» 10 AMPERES PER ~ICROS(Cmd
M— AXNIME
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g ‘ ' ] 2
P - s
v h)
H - 00— — —
: ‘
3ror ] £l |
3
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- <
E 28 |~ 4 b= _— — 3
NOTES
E ANODE VOLTAGE * 6 VDC 2 rof—oo t —
| 2.LOAD RESISTOR « 9t ONMS AT 28°C, El
. 45 OMMS AT -40°C i . ,
B o el 4 4t ! v 4 ONOUCTION ANGLE + 60° 120° 180° 240° 0*
- o§— i
& AVERAGE ON-STATE CURRENT (aMPERES)
s
] - | . l Graph 2. Max. Allowable Case Temperature For Full-Wave
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INSTANTANEOUS GATE VOLTAGE VOLTS

o

°

Data reproduced by permission of GE, for
further pIn!ormatlon consult thelr Semi-
conductor Data Handbook.

y - — = - —
\ MAXIM A LOWADL
__ INSTANTANEOUS GAT 1 wove s
‘\ POWER DISSIFATION SMADED AREA REPRESENTS LOCUS OF
v o A ALL POSSIBLE OC 20 WICROSECONDS)
MICROSECONDS PuLSE o A A et A
woTH —— -4
N 1 o A
’ A - —
AVERAGE GATE POWER
~ISSIPATION EQUALS \*
O 3WATT MAXIMUM ~ 4
— N e——+ g EEE——
s
_RECOMMENDED GATE CIRCUY —~—

T
LOAD LINE FOR PULSE TRIGGERING _

s 15 2 25
INSTANTANEOUS GATE CURRENT - MPERES

Graph 5. Gate Trigger Characteristics
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Graph 6.
Rectified Sine Wave of Current.
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Graph 7.

AVERAGE DN-STATE CURRENT (AMPERES)

Max. On-State Power Dissipation for Half-Wave

QA
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NOTES
1| RESISTIVE OR INOUCTIVE LOAD, 30 TO 400 Mx

2 RATINGS DERIVED FOR 0.3 WATTS AVERAGE
GATE POWER D'SSI’:IIyo(nb( B icaTaTe

VES_APPLY FOR Al -

A ‘éﬂ-"u%iv (di741) = 10 AMPERES PER MICRO-
SECOND MAXIMUM
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ANGLE.
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Allowable On-State Power Dissipation for

Max.
Full-Wave Sine Wave of Current,
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Perfection in Sound
with the

parabolic

THE PARABOLIC STYLUS is able to transform the perfor-
mance of any stereo cartridge to which it is fitted. The frontal
profile is parabolic in shape and allows this stylus to contact
the groove over an extended area. Because the tracking force
is distributed over this extended area, the pressure of the
Parabolic on the groove walls is reduced accordingly. The
resultis that the complicated movements of the stereo groove
can be transmitted with improved accuracy to the stylus be-
cause the greater contact area prevents the relatively soft viny!
grolove from being unduly penetrated by the sides of the
stylus.

As expected the Parabolic Stylus yields its greatest benefits
where the high-frequency, high-velocity groove modulations
occur, but additionally a superior mid-range clarity and firmer
?ass is given regardless of the type of cartridge to which itis
itted.

Modern replaceable diamond techniques make the outstand-
ing performance of the Parabolic Stylus available to owners of
quality sound systems.

The Parabolic is actually less costly than many replacement
stylus assemblies and, supplied and custom fitted, actually
becomes a more economical purchase than most assemblies
when its longer life is taken into consideration.

Here are some of the benefits youcan enjoy with
a Parabolic Stylus.
Noticeably improved sound reproduction

**The Hi-Fi industry often expects customers to spend
large amounts of money for what seems to be very
small improvements. The Parabolic stylus offers a
dramatic improvement for a negligible outlay, and is to
be highly recommended.”

Graeme Rodwell — The Sound Craftsman
Greater clarity and definition
“The Parabolic Stylus was more than a couple of shades
clearer than the standard assembly; it sounded deti-
nitely superior in just about every respect.” .

Richard Timmins — Hi-Fi Review

Surface noise is reduced
| heard detailed sound as never before. In addition,
tracking of the cartridge was much improved and sur-
face noise less apparent.”’

Kevin Westcott — Melbourne Audio News

Stylus and record life significantly increased
“In theory, the Parabolic will last longer than a standard
spherical or elliptical — and this also implies reduced
record wear.”

Reviewer — Electronics Today International
To obtain such performance post your stylus assembly
or cartridge at once with a cheque for $45.00 to

BAY ROAD ELEGTRONIGS

5 Bent Parade, Black Rock, Victoria 3193
Ph: (03) 598-9913
and we will post back your unit promptly with a
Parabolic Stylus fitted. We guarantee that you will be
supplied a genuine, West German, grain-oriented
Parabolic stylus, which has been accurately fitted
under the microscope.

Join our many hundreds of delighted clients!
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Transmission Links
Scopes & Recorders
Control of Power

ELECTRONICS IT'S EASY
The pop:lar course for the beginner in electronics
is published in book form.

Volumes 1 and 2 may be obtained directly from ETI at the
address below for $3 per volume (including post and packing).
Now Volume 3 is also available and in on sale at most
newsagents. Volume 3 contains the final 12 parts of the
series and a comprehensive index for the complete course.

Electronics Today International,
15 Boundary Street, Rushcutters Bay, NSW 2011

42

Where to hear
the 1812 Overture with
cannon, not corks.

NS.W.

SYDNEY CITY

Douglas Hi Fi. Kent Hi Fi
D.ME HiFi. Instrol Hi Fi

EASTERN SUBURBS:
Woolloomooloo—Convoy Sound

NORTH SHORE

Chatswood— Autel Systems

Crows Nest— Allied Hi Fi.

Gladesville—Hi Fi Hat

Chatswood —Milversons.
Brookvale—Riverina Hi Fi

WESTERN SUBURBS:

Fairfield—Bing Lee Electronics

Summer Hill--Fidela Sound

Parramatta & Westfield —Grammophone.Shop
Parramatta—Milversons
Parramatta & Banksgwn—Miranda Hj Fi.
Concord—Sonata Mlsic

SOUTH

St. Peters—Dyna Stereo

Miranda Fair—Miranda Hi Fi
LIVERPOOL: Miranda Hi Fi. |
WOLLONGONG: Sonata Hi Fi.
GOSFORD : Miranda Hi Fi

NEWCASTLE- Ron Chapman Hi Fi
Newcastle Hi Fi

MAITLAND: Hunter Valley Electronics.
TAREE: Godwins Hi Fi.
LISMORE. Lismore Hi Fi.

AGT
Pacific Stereo

VICTORIA:

MELBOURNE CITY:
Douglas Trading
Allens Music

Instrol Hi Fi.

MELBOURNE SUBURBS
Hawthorn-~Tivoli Hj Fi.
Nth. Caulfiéld —Soundcraftsman.
Moorabbin—Southern Sound
Mordialloc—Mordialloc Hi Fi
Denman Audio.
Belmont-—Belmont Stereo
Warnambool—A. G. Smith.

QUEENSLAND:

BRISBANE CITY
Reg Mills Stereo
Stereo Supplies
BRISBANE SUBURBS
Redcliffe—Hi Fi Sales (Q'ld.) Pty. Ltd
Ashgrove—Living Sound Centre
Tingalpa—Todd Hi Fi
Ipswich—Ipswich Hi Fi
SOUTH AUSTRALIA:
ADELAIDE CITY
Allans Music
Challenge Hi Fi.
ADELAIDE SUBURBS
Blackwood —Blackwood Sound

Duratone HiFi

Nat. Sound
Southern Sound.

Tel Air Electronics

Hi Fi Acoustics

St. Peters—Sound Dynamics
TASMANIA:

HOBART

Quantum. United Electronics.
SUBURBS

Burnie— Audio Services
WEST. AUSTRALIA:

PERTH

Alberts Hi Fi
Leslie Leonards
Audio Centre
Japan Hi Fi

X

AUR19

Or write to Auriema (A/asia) Pty. Ltd.
P:O. Box 604, Brookvale, N.S.W. 2100
Telephone 939 1900



Why the cannon onyour 1818 Overture
sounds more like a popgun.

A rather unfortunate situation
occurgduring 3 recording session.

Bechuse the dynamic range of
most recording equipment doesn't
equal the dynamic range of live per-
formances, the loudest sounds end
up being very much compressed,
while the softer sounds have tobe
lifted above tape noise.

So no matter how good your
equipment is, it willnever ever give
atrue performance.

Introducing dbx.

Fortunately for the home hi-fibuff
there'snow an extremely effective
solution available.

Thedbx 117.

Basically it's a dynamic range
enhancer that works on the signal'’s
voltage level without changing the
frequency response. (Unlike other
systems that are designed merely to

filter outhigh frequencies.)

And attached to any good system it
will noticeably increase the entire
d¥namic range of any signal put into
it. While at the same time reducing
surface noise.

So now your softs become even
softer. While your louds, especially
your crescendo’s, become much
more dramatic when they finally
reach thetop

Consequently giving the recorded
performance both more body and
definition.

dbx will also improve the sound
of your older records. So there's
less need for youto have to replace
them. (The dbx 117 willalso help
reduce hiss from FM broadcasts as
well as your tapes.)

In fact should you desire to test
the dbx before purchase, we then

suggest you contactone of our
dealers listed opposite and politely
ask him to play you a copy of the
1812 Overture.

Should you still have a few
reservations thenall we have to
say is that perhaps the 1812
Overture was recorded featuring
apopgun.

Or your earsaren’tasgood as

you thought they were. db
X



. “Letsmakeit
. at your place”

:i.J

: DYNACO DYNAKITS have an

- international reputation for value-for-
- money high fidelity quality in

performance and musical excellence.

If you want giant results and savings
too,“LETS MAKE IT AT YOUR PLACE”
with DYNACO DYNAKITS.

L TN * Pat 4 Preamplifier e Pat 5 Preamplifier
_ﬁj * Stereo 80 ® Stereo 150  Stereo 400 o

R ] Power Amplifiers ¢ AF6 AM/FM Tuner o

FMS FM Tuner ¢ QD.1 Quadaptor

olynaco
olynakit




Dynaco Dynakits are high fidelity,
amplifiers, AM/FM and FM tuners,
preamplifiers and power amplifiers in
bolt together form. All printed circuits
have been built and tested for you and
the accompanying plan book takes you
through each tiny step in the hook up
soldering,

THE RESULTS are high performance,
quality Hi Fi electronics that represent
considerable cost savings over
competitive devices, and you know
yourself how it went together.

THE KITS. The control preamplifiers
PAT-4 and PAT-5 are legendary value
and incredible performers. With either
of these up front, the power AMPS
ST80 (40 x 40W.) ST 150(75 x 75W) and
the ST150 (75 x 75W)and the ST400
(200 x 200W) built by you, represent
not only the highest musical
performance, but the cheapest way to
get the sound you want.

YOU NEED a soldering iron, good resin
core solder, and the tools in your,
kitchen drawer. LADIES : no kidding,
we can make it at your place. The
careful kits are built by girls.

Dynaco Dynakits made in U.S.A. are
sold in each state by factory
distributors. Give them a call.

N.S.W.

Russin Electronics,

256 Liverpool Road, Ashfield. 2131.
Ph: (02) 799-2421

QLD.

Southport Hi Fi,

34 Nind Street, Southport. 4215
Ph: (075) 32-4687

A.C.T.

Pacific Stereo,

Shop 17, Upper Level, Style Arcade,
Manuka. 2603 Ph: (062) 95-0695
VIC.

Optro Pty. Ltd.,

17 Arawatta Street, Carnegie. 3163
Ph: (03) 569-0978

TAS.

Quantum Electronics Pty. Ltd.,
Cnr. Harrington & Liverpool Sts.,
Hobart. 7000 Ph: (002) 28-1337
S.A.

Revolver Hi Fi,

66 King William Road, Goodwood.
5034. Ph: (08) 71-9438

Let’s
make it at

your place

olynaco
olynakat

" NEWS FROM

DYNACO DYNAKITS

Dynaco Dynakits are now being distributed by Dynakit Distributors
in each State (except W.A. at present). Intending purchasers of Dyna-
kits now have sales/serivce centres in reasonable proximity to their
homes, and these Dynakit centres are run by people who know the

product, and can give assitance with kit construction.

DYNAKIT SYSTEM OF THE YEAR —1977

As the PAT-5 preamplifier is reviewed by more and more audio
magazines, the accolades pile up. It is seldom that so much praise is
heaped on a single HiFi product, yet the greatest equipment critics in
the world have called the PAT-5 preamplifier '‘the preferred solid state
control centre for audiophiles with no qualification as to price"’.

Kit price:$399-00

“Our previous absolute standard (preamp) ...

PAT:5" THE AUDIOPHILE

clobbered by the

“Measurements made at CBS Labs match the published specs or exceed
them, sometimes to a spectacular degree. Distortion readings generally
are one hundred times better than claimed. Response is ruler straight
across the audioband’’. HIGH FIDELITY MAGAZINE — Sept. ‘75

The ST 150 POWER AMPLIFIER. (75w x 75w FTC) is a real surprise
package — in performance, price and sound. As more and more dealers
in the U.S.A. listened to the ST 1560, the enthusiasm for the product was *
unanimous. The main guestion seemed to be '"How can 150 watts
sound like that? It makes all other so-called 75 a channel amps sound

like 15w"".

The ST150 makes use of design concepts and component configura-
tion which previously had been Jimited to much more expensive equip-
ment. Despite advanced design, the ST150 is easily assembled, even by

inexperienced constructors.

Kit price:$399-00

THE DYNAMIC DYNAKIT DUO—-

FOR 1977

THE DYNAMIC DYNAKIT DUO FOR 1977

The astounding demand and popularity of the PAT-5 and ST 150 has
denied full supplies to Australia for a few months. Dynaco have
recently increased prices, but due to our large orders for PAT-5 and
ST 150, supplies of these kits are available at good savings ($399 is

the price after devaluation).

SEE THE DYNAKIT SPECIALIST in your State for details of the
savings on the PAT-5/ST 150 combination. This special offer is limited

to the first two hundred sets.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977
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FEATURE ARTICLES

AUDIO

Audio Facts

Concrete loudspeakers

The Eicaset

How to choose a microphone
The Parabollc Styius

Tone Arm Damping

COMPONENTS

Antennas - Part 1

Antennas — Part 2

Capaclitors — Fixed

Capacitors — Varlable
Capacltors — Marking Codes
Resistors — General

Resistors — Carbon composition
Reslstors Film

Resistors — Metal Film
Component Codes

COMPUTERS

Is That You?
Computer Application Report
Modify Your TV For Graphic
Display
Printout — No. 1
Printout — No.
ETI Guide to Mlcvopvocessors
1. Evaluation kits
2. Terminals
3. The Monltor Program
4. The i/0O Interface
5. Literature
6. Survey of Evaluation Kits
The Microprocessor At Work
ETi Microcomputer Terminat

DWWWN== O®
WAW=DON W

Vol. 6 (Jan.1976-Dec.1976)

Introduction, part 1
ETI Microcomputer Terminal
Introduction, part 2
Microprocessors For The
Professional
Multiprocessors
Computer On A Board
Evaluation Kit Summary
What is a Microprocessor?
The Microcomputer

CONTESTS AND OFFERS

Advanced Scientlific Calcuiator
Calculator To Win
Digital Watch Kit 4
Scientific Caicuiator Offer
Scope Soldering Iron Offer
Thred Colour TVs To Win
Toshiba Colour TV Contest
Results

CMOS — A PRACTICAL GUIDE

Part 1 — introducing CMOS

Part 2 — Switches, A/D, D/A
and Flipflops

Part 3 — Counters

Part 4 .- Multiplexing

Part S - Shift registers,
memories, PLLs

ELECTRONICS — IT'S EASY

Part 26 Code Converters
and Display Systems

Part 27 - Digital to analogue
and analogue to digital
conversion

Part 28 — Dlgital instruments &
testing equipment

Part 29 — More about digital
instrumentation

Part 30 — Part 30 looks at
digital computers

Part 31 -- From computer to
microprocessor

Part 32  Transmission links
and coupling

Part 33 — CRT’s and
oscilloscopes

Part 34  The latest In
oscilloscopes

Part 35 — Chart recorders

Part 36 — Control of power

ELECTRONIC TECHNIQUES

Blofeedback — Instant Yoga

Biorhythm Calcuiator

Calculator or Computer?

The Colouriser

Design your own FM Tuner Pt.3

Lasers Light & Telephones

Low-cost 'Scopes — Market
Survey

Measurements

Opto-Electronics

Scope Test your car

Teletext TV

TV Circuits — The power supply

GENERAL

Consumer Electronics Show
Electronics in The Year 2000 —

Part:l

Electronlcs in The Year.2000
Part 2

Novice Licence — Readers List

State of The Art

Survey 76

Tesla

PRODUCT TESTS

Toshiba Digital Synthesizer
FM Tuner

Super Avilyn Tape Cassette

Review of the Yamaha B1
Amplifier

PROJECTS

PROJECT ELECTRONICS

Pro]ect No.

43 Heads or tails circuit
Two-tone doorbell
Simple ampllifier
Simple intercom.
LED dice circuit
Temperature alarm

TEST EQUIPMENT

Project No.
128 Audlo Millivoltmeter
129 RF Signal Generator
130 Temperature Meter
131 General Purpose Power
Supply

SIMPLE PROJECTS

Project No.

239 Breakdowh Beacon

240 High Power Rescue Signal
241 Electronic Dice

242 Neo Nim

AUDIO

Pro]ect No.
SOW & 100W Power

Amplifiers

441 Noise Generator

442 Magnavox MV 50 Speakers

443 Audlo Expander-
Compressor

444 Five Watt Stereo

445 Stereo Preamp

446 Audio Limiter

447 Audio Phaser

448 Disco Mixer

449 Balanced Microphone
Preamplifier

GENERAL

Project No.
514B Sound/Light Flash

Trigger
553R Digital Display —
modified version
Calculator Stopwatch
Touch Switch
Universai Timer
Model Traln Controlier
STO Timer
Heart-Rate Monitor

ELECTRONIC/MUSIC

Project No
602 ETI Mini Organ

RADIO FREQUENCY

on]ect No.
Marker Generator
7078 Modern Soild-state

Converters

Active Antenna

RF Attenuator

RF Power Amplifier

Remote Control Switch-
Transmitter

Remote Controt Switch-
Recelver General

Remote Control Switch-
Receiver/Decoder

Remote Control Switch-
Power Supply & Relays

FM Tuner/Preview

FM Tuner-Construction

Novice Transmitter —
Preview

Novice Transmitter —
Construction

GAMES

Project
B804 Selecta Game

COMPUTER PROJECTS
Project No.

630 Hex Display
631 ASCII Keyboard

DATA SHEETS

TRANSISTORS, GENERAL

General purpose transistors

2N3641,42 & 43 npn hign-
current switches

8D 136-40 General purpose
npn transistors

Common FETs

TRANSISTORS, POWER

2N3055 npn silicon power
transistor

MJ2955 pnp silicon power
transistor

8D266 & 8D 267 power
Darlington transistors

LINEAR ICs

UA741 frequency-compensated
op-amp

UA301 general purpose op-amp

LM379 six-watt plus six-watt
audio IC

LM382 low-noise stereo
preamplifier 1C

CA3130 Operatlonal Amplifier

555 & 556 timing ICs

VOLTAGE REGULATORS

LM109, LM209, LM309
LM340'8 LM78XX
LM78LXX
LM3910/LM340L

DIGITAL ICs
CMOS — types availabie




ERRATA & ADDENDA
1976

Active Antenna ET! 708 — Mar. 76.

Some of the components in Fig. 5 are not marked with
values. The values may be found by referring to Fig. 6.

Audio Limiter ETI 446 — Aug. 76.

The integrated circuit IC1 should not be a Philips type as
these versions of the IC have buffered outputs. These
devices cannot therefore be connected to give a FET for
use in the linear mode as required in the audio limiter.

Audio Phaser ET| 447 — Sep. 76.

The integrated circuit IC9 should not be a Philips type.
These have buffered outputs and therefore cannot be
connected to obtain a FET as required in the Audio Phaser.

On the circuit diagram RV 1 is shown connected between
+9 volts .and the junction of R5 and R6. On the printed-
circuit board it is connected between +9 volts and the zero-
volt line. This varjation in connection does not affect
operation of the phaser.

The phaser 4is sensitive to supply-voltage variations
especially when using small batteries. Use a large battery,
or use a 12 volt battery to feed a 9 volt zener regulator via
a 220 ohm resistor.

Cannibals and Missionaries ET1 803 — Dec. 75.

In Fig. 2 on pagé” 101 the line joining the contact M3d to
the buzzer common line should be deleted. Switch M3d
should be normally open. On page 102 Fig. 5 a connection
should be made between the bottom-left contact of M3
and the bottom-right contact of M1.

For those who built this project and think that it cannot
be solved — and for those still struggling with the problem
on bits of paper — here’s a solution:

M means any missionary. C means either of the non-
rowing cannibals. C2 means the cannibal who can row.

C and C2 go over
C2 comes back

C and C2 go over
C2 comes back

M and M go over

M and C come back
M and C2 go over
M and C come back
M and M go over
C2 comes back

C and C2 go over
C2 comes back

C and C2 go over

Five Watt Stereo Amplifier ETI 444 — June 76.

On page 44 in the specification table the frequency

response should be 4 Hz to 200 kHz within +1 and
3dB.

FM Tuner ETI 740 - Apr. 76.

The LED spacing is 1.25 MHz not 800 kHz. The display
driver 1C is a UAA 170 not a UA 170. The varicap stab-
iliser is a TAA 550 not a TA550.

General Purpose Power Supply ETI 131 — Apr. 76.

Several references are made throughout the text to R14
and R15. Wherever R14 appears read R12, and wherever
R15 appears read R13. In the How It Works section
wherever R7 appears read R5. .

Heart-Rate Monitor ET! 544 — Sep. 76.
In the parts list on page 77, C1 should be 100 nF and C2
should be a one microfarad 35 volt electrolytic.

Due to the simplicity of this device adjustment of the
sensitivity contro! is fairly critical. To use the instrument
adjust the sensitivity control upwards only sufficient to
obtain reliable triggering. A too-high. setting will result in
false triggering and hence a too-high heart-rate indication.

In the How It Works section on page 79 in the third
column, seventh line, read 1C2/2 not IC2/1.

Magnavox MV50 Speaker System — Feb. 76.

The top, bottom and three sides may be cut from
a 2400 x 300 mm sheet {old 8 x ] feet size), nota 7 x 1
feet sheet as specified in the article.

Marker Generator ET| 706 — Feb. 76.

The photo on page 55 is not that of the marker generator
as stated. The correct photo can be found on page 45.

Remote Control Switch Receiver ETI 711 — Sep. 76.

MPF 121 transistors are no longer available. The MPF 131
may be used as a substitute as these are the same chip
mounted in a slightly different package.

Remote Control Switch Transmitter ET1 711 — July 76.
In the circuit diagram on page 65 the pin numbers 9 and 11
on IC3 should be reversed.

The junction of R21, 22 and 23 should be shown con-
nected to +9 volts.

The printed-circuit board has an error in the layout for
the rear side (Fig. 8). Referring to Fig. 7, cut the track
between C3 and C12 nearest to the edge of the board.

Simple Amplifier ET! 061 — Oct. 76.

On page 64 the negative lead from the 9 volt battery to the
Veroboard (Fig. 2) should be connected to the copper track
above that shown, i.e. to the track marked ‘common’.

Temperature Meter ETI 130 — Feb. 76.
The photo on page 45 is not that of the temperature
meter. The correct photo may be found on page 55.

Touch Switch ETI 539 — Mar. 76.

Add to the parts list:

IC1 integrated circuit 4049 or 449 (CMOS)
{(do not use Philips ICs or the 4009).

It is recommended that a 2k2 half watt resistor be fitted
between gate and cathode of the SCR.




WESTERN SUBURBS NEWEST DEALER... WESTERN SUBURBS

It makes sense

THE STORE WHERE OUR CUSTOMERS ARE NOT JUST ANOTHER

\ STOP PRESS

DISCOUNTS — Since this advertisement was prepared early November, price rises resuiting from devaluation have been
passed on by our suppliers on varyingbases. Some rises were immedijate, while others were to be effective as
This page only over new stocks were dellvered. Our policy, since devaluation, has been to retain prices at old I%pls until we are

; actually charged higher prices for new stock. TIME DID NOT PERMIT ANY RISES TO BE INCORPOR-
7Y $70 ATED IN THIS AD AND IN MANY INSTANCES, PRICES WILL BE INCORRECT. "We trust you wili
100 $100 understand our predicament, and bear In mind that rises of up to 25% have taken place.

$200 4
35 INTSAA 3 HEF4049 J5  HEF40192
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LMISION 3. TRANSISTORS
LM1458
LM1488
LM1489
LM1496
LM1496
LM1800N
LM1808N
LM3046
LM3086N
LM3900N
LM3905N
LM3909N
MC1035P
MC1350P
MC1351P -
MC1454G
MC1468tL
MC1496K
MC15906
MC1648P
MC4044P
NESS6A)
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LM307N
(M308V
(M/SG 309K
LM310N
(M311A
(M311H
LM312H
LM317K
LM318N
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LM320K5
(M320K12
LM320K 16
(M320T5
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(M320T15

PHILIPS Lu3z2N
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(M325N
e . HEr4066 : (M326H
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pr e ' ¢ LM340K6

LM340K 12
LM340K15
LM340K 18
LM3 /0K24
LM340T5
LM34076
LM340T8
LM340T12
LM340T15
LM340T18
LM340T24
LM3S8N
LM370H
LM371H
LM372N
LM373N
LM374N
LM375N
LM38ON
LM38IN
LM3g2N
LM387N
LM395K

oooopcog:

AC126 1.50 TIP3055 1.70
AD149 2.60  TT800 use 2N4032
AD161M62PR 4.50  TT801 95
AS322 18 2N706A .
BC1O7TMETAL . 2N918 1.60
BC10BMETAL . 2N2646 UJT  2.25
BC109METAL .25 .95
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7442 1.20 £ 74196

SCHOTTKY SPECIAL

74500

74510

74520
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BC640 .95
BD131 use BD237
BD132 use BD238 2N3694
BD13 .95 2N4032
95 2N4249
1.50 2N4250
135
120 2N4360P-FET .
.85 2N5245N-FET .75
75 2N 5457 use MPF103
2N 5458 use MPF104
2N 5459 use MPF105
2N 5485 use MPF106
MPF103 .85 2N5590 use MRF503
MPF104 1.10 2N6027 LT 1.25
40409 g
40410
40637A
40673
40841
7805
7812
7815

CERAMICS

UP to 82rf 11c. 100 pfto 0.47
M7 12¢. 1 uf 12¢. .22 uf 20c.
.47 uf 35¢.
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CHEAP BARGAIN COMPONENTS CAN FINISH UP VERY EXPENSIVE

First quality components and equipment from: AWA, Amidon, Eicoma, I.T.T., Motorola, National, RCA, Solid State
Signetics, Texas and others. Prices subject to change without notice. All offers genuine. Stocks subject to continued
availability. All goods new to manufacturers specs. and guarantee. No rubbish, untested or unmarked devices. E.& O.E.




NEWEST DEALER...

WESTERN SUBURBS NEWEST DEALER...

tobuy at E.E.E.

DOLLAR — BUT WELCOME FRIENDS. FIND OUT FOR YOURSELF

Officlal orders accepted

C.0.D. Welcome.

for trade sales.

BOXES — CASES

METAL

108 ¥ 108 xgo $2.50
215§ 108 x 50 $3.75
PLASTIC

PCl 135 x 130 x 70 $3.95
DIECAST |

95 x 120 x 55 $6.45
DELUXE

160 x 165 x 70 $5.90
(ALLDW $1 P/P PER BOX)

87 ’
LEDS AND DISPLAY
- RED .
GREEN

L AMBER

NSN71 RL  C/Anode

NSN74 RL  C/Cathode

FND3S? »

ELECTROS — AXIAL
220135V

"1000040UR  8.00

TEST GEAR

Leader quality test
gear.

Dip meter

Ant. Z meter.

Sig. gen. .......

Audio gen

Sanwa U60 D

PLUS OTHERS PLEASE
CHECK

TRANSFORMERS
A&R 2155A ......cocienencuenien. 6.95
FERG PL12/5VA.............. 6.15
FERG PL1.5-18/20VA .....7.60
FERG PF265 .
FERG PF3993
FERG PL30/5VA
PLUS MORE ASK FOR
LISTING

' PUBLICATIONS

Philips 1976 Catalog
Simple Projects

Top Projects
Audio Projects ..........
Electronics Its Easy

Unear Applies...
Transducers d
Transistors ......
CMOS IC.............0ve.
Voltage Regulator ......
Digital IC

TEXAS
Low Power Schotiky .
T.L. MS1

Orto Electronics Data ..
TTL Data Book
Supplement TTL Data.
Transistor and Diode ...................
INSTANT COMPONENT SERVICE
Stock Catalogue .. S
SIGNETIC ¢

1976 Data Manuai/Notes
Microprocessor Intro ...

T —— A

ieye...811.95
............ $1.90

BREADBOARDS

Min IC $6.75  SK10 - $29.90
SK 50 $18.95  Mmistrip $1.90

TRIO
10 MHz dual trace CS1562. ..
15 MHz dual trace CS1560A .
30 MHz dual trace CS157

' 5 MHz 75 mm.C013030

5G402 RF SIG GEN ...
AG202A CROSC ...
VT 108 volt-ohm meter ..............
DL 703 digital multimeter ..........
AG203 CR 0SC . .
Plus more ask for TRIO catalogue.
Plus 15 percent sales tax.
Ask about our finance from 10 percent
ggggsn to approved customers for sales over

. VALVES
WE STOCK VALVES AT
COMPETITIVE PRICES.

PC BOARD

100 x 75 SS
150 x 100 SS..

VEROBOARD'
[40h |2 0T S — 1.50
150 x 120.... 2.25
455 x 120.... £ D430
AE5 X VB i i - 7.50

@ Cut out or photocopy

MAIL ORDER

P.O. BOX 33, PENDLE HILL, NSW 2145

TOTAL

LESS DISCOUNT
NET

POST/PACK
TOTAL $

CHEQUE/BANKCARD
BANKCARD — MAIL ORDER

If you wish, the full amount may be debited to your
Bankcard Account. Your signature below is author-
ity for us to issue a Bankcard sales voucher for the
amount of the purchase (Incl P/P) and an acknow-
ledgement that the sales voucher, if endorsed
MAIL ORDER may be treated as having been duly
signed by you.

Bankcard No. 496
Expiry Date ...... o T il

Cardholder signature.....cccccceceeevcnmeneeaenesuoninnes Chpm—
Daté hcic: sal nie o vh /

Your Cardholder copy of the Bankcard Sales Vou-
cher will be included with the goods despatched.

ELECTRONIC ENTHUSIASTS EMPORIUM

Shops 2 & 3, Post Office Arcade,

7-10 Joyce St, Pendie Hill. Mail: P.O. Box 33, Pendle Hill, 2145 (don’t forget P/P)

636-6222. Mon, Tues. Weds 8.30-5.30, Thurs 8.30-7.30, Fri 8.30-6.00, Sat 8.00-12.30. Plenty of parking at rear.
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With the System 100 Series you can start with
a basic component and build your system into
acomplete studio synthesizer with professional
features and quality.

Now you don’t have to be as rich as the Rolling Stones or into
electronic music like-Stockhausen to enjoy countless hours
having fun. Twiddle a knob, flip a switch, pull a lever and
you've created your own music, police siren, bird calls,
thunderstorm or full musical composition. A simple step
by step instruction manual comes with each unit.

Isn’t it time you became creative.
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FARRELL KEYBOARDS
505 “PITTWATER “RD, ™ °“BROOKVALE 2100
TELEPHONE: 939 1785

You are personally invited to play and hear
our keyboard instruments.
Weekdays, Saturdays or by special appointment.




NATIONWIDE ELEGTRONIGS

Please see “News Digest™ in this magazine for a quick explanation of our
business. We will endeavour to give you 8ll your electronic requirements others
give you, but with extra personalised service, faster despatch, “specials”
ordered for you fprovided they meet our suppliers’ minimum requirements),
cheaper prices and the experience of two of the industry’s most well known
personalities — Norm and Bill Edge (formerly of Radio Despatch and Edge
Electrix, respectively). We have not sufficient space in this advertisement for
all our lines, but we feel because there are s0 many catalogues on the market
at the present time, we do not want to add to the confusion. Qur stock lines

P0. BOX 184
PENNANT HILLS. 2120

kits. When ordering from us you will no doutt find it very difficult to know
what money to send us and whether we have the goods in stock. funtess in this
ad.) We suggest you use one of the better known component catalogues and
send us the same amount as our prices will nat be dearer and where we are
cheaper your money is immediately refunded with order. This is especially a
good service for you if you are # country resident and you are sick of waiting
weeks to months for your order. Orders are despatched within two days of
recefving — why not try us — if we can't get what you want your money is
returned — no back ordering uniess you specify. There's no chance of a shoddy

include all  the

standard electronic  parts  like
semi-conductors, switches, relays, transformers and some of the most popular

resistors,

capacitors,

deal with us — we've been in the electronic parts business for FORTY YEARS
fust fook at the following for the best deals in Australia.

spaakers — but the most dmport-
ant factor 1 their low, tow price
and we don‘t kmow how long
they will remain at this fantastic
price. s0, # you want 8 ki,
you'd better be quick — ONLY
$211 pair tor Meszo Twin Kh.

This Kit has been designed 1o give the Do-It-Yourself enthusiast the opportunity to
make, 31 moderate cost, two truty high fidelity stereo loudipeakers Frequency
40-2000 M2 power handling {DIN 45:500)
music power — 10-60 warts;
ohms; crossover frequency — 2000 Hz. The kit contans all parts necessory to maka
two high tidelity loudspeaker sysiems, except timber and other material for finishing
and lining the cabiner itself. All necessary dimensions for construction of cabinets,
wo bass loudspeakers 250mm [10 inches). two dome high frequency radistors
38mm disphragm. two port tubes. two Crossover networks with terminal boxes, two
connecting leads. two Goodmans name plates and fixing screws, gaskets, Velcro pads,
eic. Box size S00m x 300mm x 260mm.

50 watts; recommended
smpiitier § a8

MVS0 and ail at the ridiculous
price of $40 ssch bom
unbelievable = by doing it this
way you can save a1 much as
$200 trom completed systems
of the same class and stftl have
the professionsl  look »n
thete boxes sre built by pro-
fespionals, Boxes for Philips
and other systems alio avaif-
sble. Prics on application

20c e 2TuF/250v 2Bc ea. | BT Sc
_33uF /250 25¢ eac. .39uF/250v
30c ea. AIF/ZS0v I ea | gy
1.0uF/250v 45¢ ea. 2.2uF/250v
$1.00 ea. 3.3uF/250v $1.50 ea.

$1,99,

2500uF /18y RT %0c,
$1.99, 47005F /)% AT 37.20.

SPEAKER BOXES
C90 LOW NOISE HITACHI CASSETTES
Completely made wup Hom Electrolytic Cap
start 10 finish —~ even inner- g ELECTROLYTIC CAPACITORS
NOW bond is fitted ~ these boxes | | i AT AT GIVE-AWAY PRICES
ON are  besutifully feushed in Electrolytic Cap. | any quentay = 1op brand — Beand new =
2 sither teak o walnut {please = PRSI { WPrrancasty @) © -8 i)
$2.01 specity) mat finish. 1t cus - Polyester Fim Cang. " " - ==
ANY NEVER tomer is not at st satisied NPy el Lol gL o0 G LR
QUANTITY CHEAPER with these boxes money wil LEB AT 1. 3 2ukistn 0 b
be completely refunded. Our ANE/SN AB Be 4.70F/50v AT tac,
80 LN, .$1.53 reason for selling these boxes POLYESTER FILM BFIS0 AT dc, BuF/S00v AT S6c.
80 LN .. .. s20 completely made up rather CAPACITORS — N o i A Iy
gl g g i e “'"‘d i v GREENCAPS BRI B Vle, 2uFi2w AT 105,
have fous hrough exper- Any quantity a1 unbelievable T5uF /B0 RB Y4, 250F B0y AT 19¢,
A F. RE 13
MEZ20 TWIN KIT HpcE that e MM SUBOIVIED [} ngs o~ Tust creck-JHack-tor's | Sabrragie ey A e
GOODMANS {GOODMANS) elecuronically minded people | oong geg — the most popular | g1.1a amrfier AB uFNEe
$211 Pair father than carpenters. Allyou | cynpcitors on the market at the . AWE%e MO (3, AIuFI2%
L U n, do kers in
KITS ave 10 00 is screw speskers | mast populer price AT 18, 47uF/S0v RB 14c, $7uF/30v
fwe supoly screws) and # You | 001,F 10 OT1uF a1 100v — only | AT 26 J00uE/6y AB 1ac, 100uF/16v
haven't o screw Oriver we | g o0 ) Y | AT 17 100uF /26y RB 14e. 100uF 125
M‘VEiS-OOE;:dANJS.w:: .: suggest you borrow one. Cloth | 016F 1o 022uF at 100v :; ;:: ;x::: :: :h' ‘g:ﬁ:
Amaerican tirand you have never for boxes is erther in mat blafk only 10¢ aa. AT 30c, J20uF /2% RB 20c. 220uF /%
heard of before — but genuine o dark brown. Boxes sce avail: | 0236 10 1uF at 100v — oniy | RT8c. 220us/S0v R e 120uF /S0y
Goodmans speskers — the tame able for Coral 128AY, 10SAT 15¢ 8. AT &4c. 480uF/1Bc RB 24c, 4B0UF /16y
ny that N oduced and BSA1 kits, Goodmans ATHcs @I0uFgt NG 33, 20 ey
company that has produ h o 15uF at 100v — only 18c @8 | RT 49c, 4700F/S0v AB 49, 470uF /S0v
some of the world’s finest Mezzo Twin Kit. Magnavox 18uF/100v 20ces. .22uF/100v

RT 76c. SO0uFMv RT 28c. 640L5/26
1000u /16v
1000uF /16v AT 62c.
43¢, Y000uF26v AT 72, 1000uF Bdv
2500uF /18y 3
2500UF 1S0v RT

L

Ask about the fanrastic prices we have on tha tull Novus
range of calculators e.g. 831 Novus . ... ..., $15.60 {inc. tax).

4520 Novus . ........, $54.20 (inc. tax).

DELIVERY CHARGES ~ No minimum charge. $0-§5 = 50c, $5.01-$15.00 = $1.00,
$15.01-825 = $1.50, $25.01-$50 = $2, $50.31-$100 = $3, $101 or more = $4 — gl abovs
charges are by post. All heavy ltams will ba sent “"Freight-On’’ through Comet. No packing
charges. For C.0.D, piease send $3 deposit. Plaase send an extrs 1% of order value if insur-

ance is required,

NOVUS CALCULATORS
The most popular beand of cat- §
culator on the market at un
believatie prices Just look at
these ridicutous prices and

luding tan ~ if ‘you can show
# document that will exclude
you from tax pleate toke 10O%
off that's nearly what the
warehouses buy them for

6030
NOVUS CALCULATOR

Single key calculation of mean

and standard devistion. Singte

key tummation of n and y values for correlation
and linear regression. Single key calculation of
hinear correistion co etficient and slope of curve
Swgle hey calculation of y axls intercept or any
PoINt 00 y-axis of trend hne forecasting. Separate
keys 10 remove incorrect x and y valuet, Single
key to enter frequency for standard devistion of
grouped data. Mean and starndiard deviation cal
culsied withous destroying summations, enabl
additions or deletions. Singie key to clear-all
stetistical summations, Square root. and Charge
Sign Functions Automatic constant 1n multi
plication and divivon. Automatic repeat addition
and subtraction, Full accumulating memory wnth
M+ and *+  Floating entries and intermedisie
antwery. “Live™ percent key with automatic adi
on of discount and net. Bright. 8-digit LED
display low battery indicator

NOVUS 6030 CALCULATOR. . 542.00 {inc. tax).

THE 4615 NOVUS CALCULATOR
Simple operation’ You simply engage the “toasd™
switch and perform 2 problem m the normal
manner. The 4615 records the formule for later
use with other vatiabies 10 1olve » problem while
the calculator 1s in the learn mode, you can check
and debug yous PEogram while it is being written
100 Step Programming Capacity- Several differant
programs can be contsined at the wame fime,
Delets Feature: Lets you correct programs while
You write them Skip Key: Lets you select the
program you want to use fram within the 100
step capacity. All programs remain intact within
the memory untif new PrOgrams are written over
them of Lantit the calculator is turned off. You
have 10tal control over whether entries are keyed
n s vanables ot formula consiants. Automatic
tignat in ditplay werns you when you exceed
programming capacity. The 4615 comes com-
plete  with rechargeable NiCad batteres. AC
Charger/Adaptor, vinyl carrying case, snd oper
atiom manual,
NOVUS 4615.

$84.00 {inc. tax}
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Project 070 -
4 )

ELECTRONIC project
'I E =t BHE““EH LGleofronlosJ

This system indicates which of any number of switches is pressed first, and
constructing the project provides a simple introduction to the operation of the
SCR.

THIS PROJECT IS A SIMPLE YET
versatile scoring identification system
that can be used with innumerable
games, sports and even scientific and
commercial activities.

In essence it a system for telling
which one of any number of activities
commenced first.

It can, for examplé, be used to tell
which one of a number of quiz contest-
ants first signalled that he/she knew
the answer. In this example the ‘quiz-
master’ would pose the problem then
immediately close switch SW1. As soon
as a contestant wished to register an
answer he/she would press the appro-
priate pushbutton (PB1,PB2,PB3 etc).

The first person to press a button
causes a related indicator lamp to
become energised — thus identifying
that person. This indicator lamp stays

separate self-contained device — and
each ‘contestant station’ has been
shown separately. Nevertheless many
permutious are possible.

As only a handful of components
are used we suggest that the individual
units are built up using tag strips. The
component layout is not at all critical
— except that occasional spurious
triggering may occur if very long leads
(20 metres or more) are run from the
control unit to the individual stations.

Any number of individual units may
be used — several thousand if you wish
- hardly any current is drawn until
a contestant energises a unit — and
then only that unit is energized.

Several different types of SCR may
be used. We recommend the C106
series but the system will work equally
well with any SCR that can be triggered
by a gate current of 2 mA or less.

on even though the button is subse
subsequently released — meanwhile
every other contestant’s indicator lamps
are rendered inoperative. A light on

the ‘quizmasters’ control unit indicates
that a ‘contestant light’ has been
activated.

In another application the device
is used as 4 ‘knock-out’ reaction timing
game. The first person to cause a light
-to come on after the ‘quizmaster’ has
switched SW1 is the winner.

The various pushbutton switches
PB1,PB2,PB3 etc can of course be
replaced by relays, photo-cell beams,
micro-switches etc. The system could
readily be adapted for example to
indicate which was the winning lane
in a swiming race.

In our example shown the ‘quiz-
master’s’ unit has been built as a

How It Works

This system is based on an interest-
ing electronic component called a
silicon controlled rectifier (SCR).
This device acts like a latching
switch. Normally it is cool ‘off’ —
however if a voltage above a certain
minimum level is applied to its gate
the SCR switches full on and stays on
even though the triggering gate v
voltage is removed. Once ‘on’ an
SCR can only be effectively
switched off by removing or
reversing the voltage across it.

In the system shown here each

individual indicating station consists
of an SCR, an indicator lamp,
biasing resistors and a pushbutton.

The system is initially ‘off’ —

i.e. SW1 is open and no pushbutton
is depressed. The ‘quizmaster’ closes
SW1 to energize the system.

Each SCR cathode is held down
effectively to zero voltage via the
very low resistance of lamp LP1.
The voltage divider, R1/R2, mean-
while provides for a voltage of 4.8V
approx to be maintained on the
rail linking the bottom ends of the

various pushbuttons PB1,PB2,PB3
etc. The instant any one of the
pushbuttons is closed this voltage
will be applied to the appropriate
SCR gate and the SCR will fire
virtually instantaneously, illumina-
ting the associated lamp. The
current thus drawn will flow through
lamp LP1 and this will cause the

all SCR cathodes to rise to +6 voits.
As this is now higher than the avail-
able gate voltage only the first
button pressed can cause an indica-
tor to light.
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Swi1
LP2 LP4
R1 a
§ 3k3 \ 4 SCR1 SCR3 &
oS 48 1=
k 2
=
2. g’
-
A Y .
B e R3 < R4 RS 2
1 -
h 1k 1k 1k 8
-ly: 9
L [ - (@]
=
PB1 + P82 F
[ 1 [ .
2 @ Parts List ETI 070
R1 Resistor 3k3 %W 5% SuU1 Single pole on-off switch
R2 Resistor 2k2 %W §%
R3--R8 Resistor 1 k %W 5% 4 6 way tag strips
1 12 V battery
SCR1—-SCR3 C106 (any voltage) Cases to suit
8 LP1—LP4  Lamp 6V 1f additional units are requi
quired add 1SCR,
C106 O g a 1 globe and two 1 k Resistors per unit.
L f k PB1 £B3  Single make pushbuttons
SRS SR =
A |
- ol
|
The ‘gquizmaster’s’ unit. The three wires connected to the tag-strip The ‘contestant’s’ unit, Three wires go each of the two adjacent
go to all the remote ‘contestants™ units. The other two wires go to units in the chain. Note we built our prototype onto the front
the battery. panel of a small plastic box.
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XENON

WORLD IMPORTS

Import Agents

Tel: 296-1033

Special Release!
20 ONLY

SHIBADEN VIDED
REGORDER SV700

7" reel gives 1 hr 10 min
playing time
STILL FRAME/Tracking control

Manual & Automatic Picture & Sound.
Available Now at only $275.00

With New Glass Ferrite Heads fitted.
FREIGHT EXTRA

P.0. Box 33, Warradale, South Aust. 5046.

SANKEN W300 Power supply

3 volts to 22 volts at 3 AMP
Last chance at $29. inc postage
Fully REGULATED.

Coming Soon

SINDWANDER C.B. EQUIPMENT
Trade Enquiries Welcome.
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YOU NEED
NEVER BUY
ANOTHER DRY
BATTERY

BATTERY ELIMINATORS
POWER

® PORTABLE RADIOS

@® CASSETTE PLAYERS

® ELECTRONIC CALCULATORS
® FLUORESCENT LANTERNS
® ELECTRIC TOYS, ETC. '
AT NEGLIBLE

PS309 PLUGPACK
MULTI-VOLTAGE
AC ADAPTOR
Switched output for
6V, 7.5V & 9V
equipment at

300 mA DC.

Plugs directly into
power socket.
Double insulated for
maximum safety.
SEC approved.

PS393 KARPAK
Plugs into the
cigarette lighter
socket of the car.
Switch selector for
6V, 7.5V & 9V output
at 300 mA DC.
Solid state voltage
regulation ensures
top performance
from the equipment.
Negligible power
drain from the car
battery—even when
stationary.

SEE THEM AT YOUR LOCAL ELECTRICAL
OR HARDWARE STORES.

A+R SOANAR ELECTRONICS GROUP n

SALES OFFICES VICTORIA: 89 0661
N.S.w.: 78 028% l l
- S. AUST.: 516981 SOANAR
30 Lexton Road.Box Hill Vic..3128 QUEENSLAND: 525421 GROUP
Australia.  Telex:32286. W. AUST.: 81 5500




'In just a twist of the wrist,
one Tamron lens zooms

from here....1o here.

P X

The incredible range of Tamron
zoomlenses covers almost every conceive-
able focal' length between 38mm and
500mm. In seven incredible zoom lenses.
They have precision optics, and Teflon-
coated zooming mechanisms for longer life
and smoother action.

[

FROM
ssess
I II F I *

HERE
LY

£
‘H:.m
[ N |
 EEEEEREN]

%
b 1

" 4

FROM

imagine thatat a sporting event.

+tamron

from here to infinity

(Tamron 38-100 zoom with close-focusing)

(Tamron 200-500 zoom)

There’s a Tamrdn zoom lens for
every application. A wide angle to tele-
photo with close-focusing capacity; a
compact medium telephoto zoom; a com-
pact longer telephoto zoom; two fast
medium-weight telephoto zooms; and
extreme telephoto zoom; and the incred-
ible Tamron 70-350 zoom with an un-
believable five times magnification! Just

vere U B B B BN B N Y |
A N

-

-

Sy

(Tamron 70-350 zoom)

As well as zooms, there’s a superb
range of Tamron fixed focal length lenses.
A 28mm wide angle, 105mm portrait lens,
and 135mm, 200mm and 300mm tele-
photos. All of them would dojustice to any
camera system.

All Tamron lenses have Adaptall
mounts, which means the same lens can
be used on almost all 35mm cameras.



Project 482 .
¥ 50W /channel

STE REo * CMOS switching
| ¥ rumble filter
anIIFIEn % scratch filter

¥ modular

This amplifier is a redesign of our successful International 422 project incorpora-
ting modular construction, filters, and ultra-modern CMOS switching.

UNLESS THERE IS A GOOD REASON,
we don‘t like to redesign an existing
project just for the sake of it. The ETI
422 amplifier, which we designed back
in May ‘74, has been very popular, but
we would be the first to admit that
construction is not easy (especially in
the wiring of the heatsinks).

Last month we pre-empted this
project by describing the ETI 480 60 W
and 100 W power modules — in which
the construction and wiring is very easy.
The modules were based on the original
422 power amplifier design.

To use these modules in the 422
would mean at least new metalwork and
a new internal layout. We therefore
decided to go a little further and add a
rumble and scratch filter and something
new in audio amplifiers, at least in
magazine projects, in solid-state switch-
ing of the audio inputs and filters. This
simplifies wiring even more as the only
wires connected to the selector switch
are control wires — not shielded cable as
before.

Construction

The details of the power amplifier and
power supply boards were described last
month so refer to that issue for cons-
truction details.

The preamplifier is built on two
boards, one being the ‘mag’ preamp and

Internal view showing preamp board pivoted forward to allow access to the rear

selector board; the other being the tone e

control and filter board. These can be mag preamp board has tracks on both soldering iron and fine solder, this

assembled with the aid of the appro- sides and must be soldered on both sides should not prove any problem. Use pc
! priate overlay drawing. Note that the where applicable. If you use a small board pins for all external wires as this
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Output power

SPECIFICATION ETI 482

50 watts into 8 ohms

Frequency response +0.5dB
20Hz—20kHz
Signal to noise ratio

with 50 W output
Tape, tuner and aux inputs --79 dB
Disc input {re 10mV) —63dB

Input sensitivity
Tuner and aux inputs
Tape input

Disc input

Main amp input

180 mV into 100k
180 mV into 47k
2.5 mV into 47k
500 mV into 10k

Total harmanic distortion
at 1 kHz

50 watts out

10 watts out

1 watt out

Tone controls
Filters
Damping factor

Channel separation

0.3%
0.08%
0.08%

see graph
see graph
25

45 dB

makes wiring much easier later.
Commence assembly of the chassis
with the 12mm spacers for the selector
switches and the power switch.
Although the switches should not be
fitted yet, the countersunk screws used
to mount them are covered by the front
panel and these will not be accessible
later. The potentiometer and tone
control board can now be installed and
interconnected. The small rear panel can
be assembled and fixed to the chassis.
Add wires about 40 mm long to each
of the 10 inputs to the mag preamp
board (it is neater if these are soldered
to the rear of the board) and connect
them to the appropriate RCA sockets.
Also add an earth link from this board
to a lug under one of the phono input
sockets. Connection of all the commons
of the RCA inputs is done on the panel
itself (if you follow our construc-
tion method). The mag preamp board
can now be installed.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977

+15 ——

Graph showing frequency response of tone controls and filters
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100
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Project 482

EARTH g
PHONO Q ;\ \
TUNERQL O b <\ 7 ~154 b f
OWE ]
-, ET1482A o) " N AMP.
BOARD
A, O\f’ < \ ET1480 !
TAPE IN %/(B \
TAPE OUT o\é;\ N\ / L/
BAL BAL
RV1 RV1 & 3 3
_ LEFT RIGHT T B ? i
-y R N L sV % :
° ° ° ¥ L ® A D e /.
NN IS < (58 sy y
\ [ 77 7
: \ B
LOW | HI- | DISC TUNER TAPE AUX \
[vone PRE.OUT
CONTROL
BOARD
ETI14828

(

OUTPUT
SOCKETS

HEADPHONE
SOCKET

1502 ]
e

Fig 4 Interconnecting diagra
amplifier.

R1,2
R3,4
R5-R8
R9-R14
R15,16

R17,18
R19,20
R21,22
R23-R26
R27,28

R29-R34
R35,36

Resistors all %2 W 5%

&

(o
DK [A]
- -
TSI XXEXX

=0 N=YNOO

2x

2
[T -3

PARTS LIST ETI 482A

R37-R40 100 k Potentiometer
R41,42 220 k RV1 1 Meg Dual lin rotary
222'44 15‘., :: Capacitors
R46.47 10 k C1,2 1 ¢35 V Tantalum
4 C3,4 47 p ceramic
R48 15 k t
C5,6 1n0 polyester
C7.8 10 4 16 V electro
Semiconductors C9,10 6n6 polyester
Q1,Q2 Transistor BC549
Ic1,2 Integrated Circuit 741 C11-C14 1435V electro
*1C3,5,6 Integrated Circuit 4016 C15,16 3n3 polyester
IC7-1C10 Intergrated Circuit 741 C17,18 1435V electro
*The number IC4 is not used C19-C22 10 (416 V electro
PC Board ETI 482A c23 47 n polyester

PARTS L

2 50W ETI 480 Amplifi
1 "ETI 480 P Power supr
chassis

cover

Front panel

Heatsink

Rear panei

brackets

knobs

Isostat Selector switch |
Isostat Power switch

2 pin power socket

33 nF 630 V capacitor

- ang
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Fig 5 Component overlay of the filter and tone control board

RIGHT

GHT
WER
1P.
JARD
1480
l i
CLAMP
240V
CABLE
>
[=3
> <
=
° EARTH
| 28v
TRANSFORMER
28v
240V
33n '
« 630V
>2
°5 1
%
240V
OUTPUT
SOCKET / [}
POWER SUPPLY
ETI1480PS
240V
INDICATOR
wm of the complete
JST ETI 482 GENERAL
« modules 1 240 V power indicator
» module 1 Power cord, grommet and clamp
1 Stereo phone socket

14 Single RCA sockets AT 700

1 Small double pole stide switch
2 2 pin DIN socket

8 12mm spacers

nuts, bolts, washers etc.

?/N 43136

Resistors all % W 5%

R49,50
R51,52
R53.54
R55,56
R57,58

R59,60
R61,62
R63,64
R65,66
R67,68

R69,70
R71.72
R73,74
R75
R76,77
R78

PC board

47 k

27k
5k6
1k
15 k
10 k
15 k

ETI 482

PARTS LIST ETI 4828

Potentiometers
RV2
RV3
RV4

Capacitors
C25,26
C27-C30
C31,32
C33,34
C35-C38

C39,40
C41,42
CA3.,44

Integrated Circuits

IC11,12
1C13-1C16

8

10 k log dual rotary
100 k lin dual rotary
25 k lin dual rotary

10 4 16 V electro
68 n polyester
8n2 polyester
2n7 polyester
10 4 16 V electro

22 n polyester
560 p ceramic
10 L 16 V electro

4016 or. 4066
741
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National Semiconductor
Module MA-1002.

Large 4 digit %' display.
""Snooze'’, ""sleep’’ timers.
Adjustable brightness.
Power failure indication.
Alarm & PM indicators.

Fast & slow set controls.

Latest innovative breakthrough the
National complete ready-built MA-
1002 digital radio-alarm clock module.

NEW CABINET AVAILABLE

BLAST INTO
77 WITH OUR

AUTO AERIALS

A stylish gold or silver anodised Complete kit, everything inci. $34.50
cablnet with genuine walnut sides Is Case and PC 6oard only $10.00
now avallable, complete with P.C.E. Compact Pc mtg transformer $6.50
for swiltches, transformer mtg and 7 bank switch assembly $5.90
alarm circult. A 7 bank Isostat switch MA 1002 clock module only $11.50
assembly and a relay drive circult to Flbreglass Pc Board only $2.50
switch 240V AC (sults radio or similar Relay drive component kit $3.00 |
appllances to 750W) are also avallable. Audible alarm component kit $3.00

Pre-Devaluation Prices on

APAN CORAL SPEAKERS
Only while present stocks last!
at C 0"
L oral 8SA1 30W 8
Pre-Devaluation
Prices. 3 WAY 0 $37.90

Coral 10SA1 50W 10"
Belt-drive turntables, complete with 3 WAY 0 $61.75
base/cover. $110.00 T Coral 12SA1 60W 12
BMU-121 Manual ¥ 3IWAY
BRU-121 Semi-Automatic $127.00 [J Includ S ifi D $85'00d
BFU-121  Full Automatic $140.00 O udes cabinet specifications an

instructions, complete with xovers
screws, wire etc.

JELCO Magnetic

Cartridge
10H2-20KHz

SCOOP!

MC-9
$6.50 (]
MC-15D 10Hz-26KH2
$10.75 0]

MC-15E elliptical
$17.900

MC-14D 10Hz-27KHz $12.600
MC-14E elliptical $18.300
All guaranteed, dlamond stylus.

Fender mounting $2.50
Lock-down de-luxe $3.00
Top cowl spring base $6.40
Fiberglass 1m long $6.95
Fiberglass 2m long $8.95
Motorised 12V $16.50
Motorised 12V de-luxe $18.50
INTERCOMS Q
you install yourself.
2 Station $1095 O
3Station $2290 O
4 Station $29.50 O
CALCULATOR
THROWOUTS

Famous names, some with memories,
programs, etc, all desk models 240V
oper, may be repairable or suit cabinet
for minicomputer etc. Useful and re-
coverable parts eg. power supplies,
displays, keyboards etc. Priced at
$15.00, $18.00, $25.00, $35.00.

Canon model with 12 digit rotary
electrostatic printer, large multi-voit
power supply, PC board rack, key-
board, displays, plenty of room in
modern cabinet for minicomputer. Value
at $80.00 each. (8 only).

DECKS

$10.000
Incomplete mechanisms, suit spare
parts etc. Missing only REC/PLAY
head, plastic push-buttons and belts,
ex commercial stereo unit.

Great idea for beginners. ldeal kiddies
stereo, add only speakers. Dual 3W out-
put {LM380 IC's), vol, bass treble with
BSR turntable, mains operation.

$24.98 [ Cover extra. $8.50 (]

v JIEWVEAR

DIGITAL GLOCK KIT SPEGIALS

DOLLAR STRETCHERS.
$1.00 PACS.

337 10 Asst. Mini Preset Pots.

338 2 Bourns 2K Cermet Trimpots

234 4 DPDT Medium Slide Switches

235 6 DPDT Mini Slide Switches

232 5 TO5 Black Finned Heatsinks

220 100 Asst. %2W RESISTORS. 5/, 10/ mixed car-
bon composition.

169 5-16 PIN DIN PLUGS. Gold Pins, suit 16.Pin IC
Sockets

170 5-14 PIN DIL PLUGS.

167 10-IN914 Silicon Diodes.

166 3-6V 1W Zener Diodes.

163 1 Valve Qutput Transformer G.P.

148 1 1 Watt Audio 1C Ampilifier-with circuit diagram
142 10-0.0022 Feedthrough Capacitors

87 3 FERRITE RODS 3/8'" diam x 8" long

306 15-0.22uF 160V Polyester Capacitors.

307 15-0.0047uF 400V Polyester Capacitors.

308 10-0.1uF 400V Polyester Capacitors.

309 15-100uF 10V Pigtail Electros

310 12-22uF 63V Pigtail Electros

311 10-470uF 16V Pigtail Electros

312 5-1000uF 10V Pigtail Electros

3-3300uF 6.3V Pigtail Electros

313 15 Asst. Lamps-low voltage 6-50V.

314 3 Sub-min Painton Preset Pots 1K.

315 3 Sub-min Painton Preset Pots 2.2K

316 2-90mfd 300VW Can Electros

317 1-200mfd % 100mtd 200VW Can Electros
138 2-12 Pin PCB Connectors.

gdoooocoOopOoOoOoOoOoOoOooO0oO0oO0 O oooooo

DOLLAR STRETCHERS
$2.00 PACS.

o 13|7 30 Asst. ELECTOLYTICS. Ail good quality low
voltage.

O 1805 WAFER SWITCHES MSP rotary, std.mtg. %"
diam. shaft, 1to4 bank, various positions, all new.

O 319 MSP. CAR SPEAKER 5" x4" — 150hms.

O 320 8 ohm TWEETER 75mm-8 ohms.

O 321 3 Edge Connectors, 46 way, double sided

O 0.156" gitch. Plessey.

O 300 1-12V MINI RELAY — PCB mtg, 2A ¢/0 con-
tacts, 200ohm coil.

O 217 10-TIC44 SCR’s -40V 600mA rating, mini T092
plastic gkge.

O 181 1-SUPER SENSITIVE MICROPHONE. Hearing
aid type by Shure, 1"’ diam.x%"" high, low imp. Ex.
Govt. use.

O 318 15 Neons, 60-90V pigtail.

o 211 6-2N3055-1, 40V Ce rating.

O 231 2-10 Amp Microswitches.

D 193 10 Asst. Switches:- Toggle, slide, rotary, ali
new, useful.

O 266 2-25B337 Germ.Power Transistors.

D %(')(4 25 Asst. IC’s- Mostly Digital, marked, all tested

O 198 50 TO-18 Asst. TRANSISTORS PNP&NPN,
tested OK, marked.

O 218250 Mixed Bulk RESISTORS:- 1/8W, YaW, %2W,
ug to 10W.

O 156 10-20pt TRIMMER CAPS. Air-spaced, mini,
cer. base.

O 154 4-100pf CERAMIC TRIMMERS. High Quality

—— — — — D SEm . ST S CEED Siuis G S G s S GHID S S S — D —— T T —— — CT— — — —— —— —— — U S— C— ey — ——" ——" — —— — — " — —a— -

Air-Spaced, PC or chassis mtg., communications
Specs.

CLOSED FOR
HOLIDAYS
25th Dec. to 2nd Jan.

Electronic
Agenciers

115:-117 PARRAMATTA RD CONCORD NSW
{Cnr Lloyd George Ave)

Write your Name, Address, P/Code here}and send your order to P.O. Box 1005, Burwood Nth. 2134,



SPECIALS -
sy

I"SUPA" SPECIALS

32; %OTOR SPEE%JONTROL KIT. Suits most electric motors, 240V

SOW max. $4

323 TRANSISTOR RADIO REPAIR KIT. Gang, speaker, semis, caps,
pols etc. $4.50

324 5 B&\g SHARP TV TUBE. New, ideal servicemen, experimen-
ters. $5.95

199 SOOV 25A SILICON RECTIFIERS. Iaternational Rectifier. 10 for
$6.50, 25 for $15.00 ea. .75

205 VHF Trans. TV TUNER. Mlmatuve Sharp 12 channels, 9 with
biscults, new, 2 for $11.00. $6.00

202 50 ASST. SEMIS. Top grade, les!ed 0K, 151C's, 15 trans, 20
diodes, all good, marked etc. $3.

219 100 ASST. 1W RESISTORS. §/, 10/ mixed carbon composition.

81,

178 ULTRASONIC TRANSDUCER. Experiment at 40 KHz, use as
transmitter or receiver, 1" diameterx 1%'* long with lead. $2.95.

179 AUTO NITE-LITE CONTROLLER. Turns on S00W appliances at
dark, off at dawn. $6.90.

182 12 VOLT 5 DIGIT COUNTER. Counts to 99,999, coil 90 ohms,
130mA, non-resettable. $3.50.

184 75/300 ohm TV/FM BALUN. Encapsulated, matches 300 ohm
lead to 75 ohm, no soldering required. $2.00.

185 AC BATTERY ADAPTOR. 240V AC.in, 6V DC 300mA or 9V DC
200mA out. $5.55.

176 'I’APE HEAD DEMAGNETIZER. 240V AC, works with ail tape

s. $4.00
173 2 WAV CROSSOVER NETWORK. 5KHz, 30W RMS, Bohm, 6aB/

ct. §2.5

174 3 WAV CROSSOVEﬂ NETWORK. 2KHx, 7KHz, 40W RMS,
8ohms, 6dB/0ct. $4.

325 LIGHT DIMMER KIT For nt g mmg des RFI
noise suppression, with std elect. mig plate. $5.95.

326 STEREQ VU METER. Dual SO0UA, Ige 1% x 1%’* scales. $6.95

327 CASSETTE RECORDER MIC. With remote stop slan switch, 200
ohms, one 3,.5mm and one 2.5mm plugs. $2.

328 C60 EXTRA DYNAMIC CASSETTE. Freq Resp 20Hz-20KHz,
guaranteed. .

329C%0 EngTRA DVNAMIC CASSETTE. High quality tape, tully guaran-
teed.

60 CAR STEREQ SPEAKERS. Oe-luxe 130 mm high compliance
speakesv‘s black&added vinyl gnlles, dual 4,8 ohms, with hook-up
wire

21?) :L(ESFSESV 2&\)/ REED RELAY. Mini encapsulated, PCB mig, 2pole

215 PLESSEY 12V REED RELAY. As above, 3 pole ON-OFF. $2.50.

215 PLESSEY 24V REED RELAY. As above, 3 pole ON- OFF. $2.50.

330 100 ASST. SEMICONDUCTORS Trans. IC's, diodes, all tested,
marked. $3.

33130 A 400 PIV SILICON RECTIFIERS. Heavy duty STC RS640 stud
mounted. $1.50.

332 CATHOORAY COND. 0.5mtd 2KV. Stud mtg. hi'qual, special
purpose. $1.00 ea.

249 HP 5082-7300 LED DISPLAY. 7 Segment 4x7 dot matrix, in built
decoder-driver and memory, L.H. decimal pt. 0-8 Readout, buy 4
for $26.00. $7.00 ea.

9 'BONANZA' JACKPOT. A 500 gm (approx) lucky-dip offer, all
useable pans samp!es specials, end-of-line components incl.

OogOoOQpgoOoO0 O0OooOoOO0O0OO0OOO0DOODOOOO000O0O00

mis. $5.00
333 3 PIN MINI PLUG & SOCKET .60pr.
334 7 PIN MINI PLUG & SOCKET 1.00pr
335 14 PIN MINI PLUG & SOCKET 1.20pt
336 37 PIN MINI PLUG & SOCKET 1.80pr.

oooca O

TRANSFORMER VALUE!

EA- %ISSSM%N] tapped Max 1 Amp 6.3V, 7.5V, 8.5V, 9.5V, 12.6V,
15V

SPECIAL 2-12V 6A Transformers. Both 120V input, use series for
240V. $8.00pr

EA-9369 Vonex Spwal Transformer. 110V AC winding plus 15V AC
1Amp. $9.50

SPECIAL 25V 1A plus 6.3V 2A, Igeal for amps, power supplies. $4. 00

MINIP.C. MTG. 240V TRANSFORMERS. Onty 1% 'x1%"x1% ", 5VA
rating. Dual windings for series or parallel. $6.00ea

PT1 2x6V 330mA

PT2 2x9V 220mA

PT3 2x12V 165mA

PT4 2x15V 130mA

PTS 2x18V 110mA

PT6 224V 80mA

PT7 2x30V 65mA

All feature high grade fiberglass coil formers.
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ITHAPPY NEW YEAR

O ALL OuR cUSTOMERS

DIGITAL GLOGK FOR GARS

or Portable Applications.

NEW National MA-1003 Clock.

Complete, ready-wired “clock on a chip”.

switches and 12V DC power,

Add only
Xtal etc. included.

e Fully protected against transients and batt, rev.

e Timekeeping kept to 9V DC.
e Ignition OFF blanks display.
e Park or headlamps On redu
e Connects to dash lamp dim
e Bright 0.3” green display.

3 page data sheet supplied.

ces brightness to 33/.
mer.

Suggested retail price $37.50

Our Price $32.50

POST FREE.
STEREO

HEADPHONES AM TUNER KITS
SELLOUT! FERRIS TUNER 304.

No. 1 Popular Economy
Model Wide frequency

response (0 $5.50
No. 2 Padded Headband

Model Flexible curly

cord too! [0 $9.50
No. 3 Full Feature

Model As No. 2 with
vol. controls 0%$11.25

10 Section ISOSTAT

Hi sensitivity 4 trans. tuner with
tuned RF amp and 2-IF stages.
Ready built, 6-12V DC, permea-
bility tuner. Only $5.00 ea. O

PHILIPS TUNER KIT.

Pre-aligned and tested module, Ige
6’ all states dial, MSP gang, ferrite
rod, with insts. Reduced to $10.00
O

COMPARATOR SWITCH
$6.50 O

Complete with rectangular knobs,
this 10 section switch barik has inter-
locked switches, ea DPDT, only one
ON’* at a time. ldeal for comparing
speakers etc. incl. PC board and
connection diagram

10 WATT STEREO AMPS

Ready-wired, complete on PCB. High
and low filters, loudness control, 5
pin din tape socket and headphone
socket all make this a comprehensive

SOLDERING IRONS

6 or 12V 10W

Mico Os 8.50
6 or 12V 20W

Mico Os 950
Adcola 16W S30

240V Os 9.75
Adcola 18W S50

240V (0$10.55
Weller 240V

20w s 9.50
Scope Instant

Heat Os$11.50
Miniscope Instant

Heat 0$12.50

Scope Transformer []$13.50

HI-F1 amplifier. Output 10 W RMS
in 8-15 ohms. Includes mains trans-
formers, instructions etc.

$32.500

JUMBO BAGS $3.00 EACH.

[0 60 ASST. ELECTROLYTICS
[0 150 ASST. VARIOUS CAPS.
0O 100 POLY CAPS 160-630 V
O 300 1W ASST. RESISTORS

0O 400 %W ASST. RESISTORS
0O 500 %W ASST. RESISTORS

VIDEO AND CCTV SPECIALS

12" 1 hour 2400 ft. video

recording tape Os22.00
Video amplifier/booster

240V $55.00
5/6 way sequentlal switcher $50.00
National 3020E B&W.

VTR ¥ O3s0.00
Natlonal B&W 1"

professional VTR {($550.00
Ness Auto pan motors $56.00
Remote control for motors 24.00
Apeco TV camera trade-

ins, working 100.00
Various lenses from $20.00
Concord TV camera, in

built monitor Os37s.00

Write your Name, Address, P/Code here; and send your order to P.O. Box 1005, Burwood Nth. 2134,




DISTRIBUTORS

for the Electronic Industry

J: A. SEVERN

} .

ELECTRONIC
ENTHUSIASTS
EMPORIUM

RADIO
DESPATCH
SERVICE

BRYAN CATT INDUSTRIES

NORTH: J. A. Severn, P.O. Box 47, Epping, 2121; 869-1058
SOUTH: Bryan Catt Ind., 105 Miranda Road South, Miranda (near Motor Registry).
524-4425. Telex AA27266
EAST: Radio Despatch Service, 869 George Street, Sydney. 211-0191
WEST: E'Itlzlctégnic Eznthusiasts Emporium, Post Office Arcade, Joyce Street, Pendle
ill. 636-6222

The largest off-the shelf range of quality brand-narne
/cs IR /Cs SN /CS

electronic components.
Semi-Conductors Passive Conductors Electro-Mechanical
Delco A.E.E. and Hardware
E.D 1. Bournes Acme
General Electric Elarostat ﬁlco‘ ASK FOR
Intermetall Ina uga .
LT T, :; ; Cra‘paclitors gar‘\(noa sabe Free 200-page
National .T.T. Thermistors eko Heatsinks
N.E.C. Philips (Elcoma) 1.7.T. Diecast Boxes /. CS. STOCK CA TALOGUE
Philips R.C.A. I.T.T. Fans & Blowers 4
Sanyo Soanar DE:aEI.C. Accessories W/th every
Signetics Sprague 1. ExEw]
Solid State Sclentific 1. T.T. Relays purchase over $20.00
Texas Instruments jeRnERenaud
National Relays /CS IR /cS R /CS
Pomona Accessories
Roton Fans & Blowers
Switchcraft Connectors
Thermalioy Heatsinks

Trade enquiries only to:

Instant Component SLervice

16 Gertrude St., Arncliffe. NSW. 2205. Ph (02) 597-1444
Adelaide 267-2393 @ Melbourne 95-8566 e Sydney 597-1444
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Project 633

TU SVIIC
GENERATOR

This simple sync generator produces both line and frame pulses which are derived
from a master clock. Intended for use with the VDU project it is also suitable for
TV games and similar applications.

WITH THE CURRENT BOOM IN TV

games and the general interest in video

projects, there is a need for a general- SPECIFICATION ETI 633

purpose video board project which will

provide, amongst other things, the line Output frequencies 6 MHz, 3 MHz, 1 MHz

and frame sync pulses. 500 kHz, 15625 Hz, 50 Hz
The ETI 633 generates these pulses Output pulses 5 us at 15625 Hz

along with 6 MHz, 3 MHz, 1 MHz and 300 us at 50 Hz

500 kHz signals. Testing and alignment Main Output Video line and frame sync pulses,

are easy — there is only one simple 400 mV, 75

adjustment and an inbuilt bar generator, Power Supply 5 V dc, 40 mA.

so you need only a screwdriver and a

TV set.

Although designed initially for the
VDU project we have given this unit a
separate project number as it will be
used in other projects in the future.

Design

With the video display unit of the ETI
terminal a frequency of about 6 MHz
is needed to generate the dots for each
character (32 characters are required
along each line).

It was originally intended to use
three separate oscillators, one at 6 MHz,
one at 15625 Hz (line frequency) and
the third at 50 Hz (frame frequency),
and to lock them together in syn-
chronism. This is how it was done in
our crosshatch generator project and it
is a simple and economical method.
However with this method adjustment
is difficult if a frequency meter is not
available.

Text continuves on p68.
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Project 633

We therefore decided to use a single
6 MHz oscillator and to generate the
other outputs by frequency division.

To generate 15625 Hz a 384 division
is needed and for 50 Hz the division is
120,000. However, 15625/50 is 312.5,
not an even ratio, so a simple divider
cannot be used.

We first divided the 6 MHz to
500 kHz using a TTL counter (7492),
then we divided by 16 in a CMOS
divider (4020) to give 31250 Hz. This
frequency is an even multiple (625) of
50 Hz and the remaining part of the
4020 is used to divide down to this
frequency.

The 31250 also has to be divided by
two to give the 15625 Hz output.

To help with alignment, the 1 MHz
output is divided (using a spare flip-
flop) and mixed with the video sync
output to give a vertical bar display.

This is used only for calibration and is
disconnected later.

Construction

We built the prototype on a double
sided pc board and although the layout
is not critical it is complex, so we
recommend you use a board to make
life easier. Commence assembly by
inserting the coil former through the
board from the copper side and epoxy
it in place. When the epoxy dries it can
be wound as follows:

Terminate the OV end of the winding
to the pc board and wind 25 turns in a
single layer on the coil former and then
bring the wire back along the length of
the former to the centre hole (leading
to the emitter of Q1).

Wrap a piece of Sellotape over the
winding to give support for the second

layer of 25 turns which starts from the
centre hole, is wound in the same
direction as the first winding and ends
in the third hole (leading to C1 and
C2).

The rest of the components can be
assembled in any order making sure the
ICs are orientated correctly, as removing
them from a double-sided board can be
difficult. IC sockets are not recom-
mended with double-sided boards — the
only ones which can be used are the
wire-wrap type, standing about 6 mm
off the board, and these are too ex-
pensive to be justified. Provided a small
iron is used it is not likely the ICs will
be damaged by soldering.

We used molex connectors as the
unit is designed to plug into a mother-
board in the VDU. However, it can be
hard-wired if required.

IN WIRE-WRAPPING \_b HAS s’;’;’;ﬁ LINE...

HOBBY-WRAP-30

AMPEC ENGINEERING CO.

42 The Strand, Croydon.

NSW. 2132, Ph (02) 747-2731.

68

UNWRAP

Available From: RADIO DESPATCH SERVICE,
869 George St., Sydney. NSW. Ph. (02) 211 0191

® Melb. 602-1 885 o Adelaide 223-6261 @ Brisbane 391-5136.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977



CONVERT YOUR VIDEO GAME
TO FULL COLOUR

FOR EA VIDEO BALL GAME 76 V G5 and ET| 804 and all other Video Games
using AY-3-8500 IC.

When you see your Video Game in colour with green playing field, red and blue men,
yellow boundaries and score, and white ball, you have your game in a new dimension.

FULL ASSEMBLY AND CONVERSION INSTRUCTIONS MAKE THIS KIT EASY.
APPOLLO COLOUR CONVERTER $34.50 incl. p&p.

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

ET| 804 VIDEO GAME KIT makes tremendous fun for the whole family.

e Separate hand controls e Fully defined side lines & net
@ On screen auto scoring e Individual serve buttons

e Selectable bat size @ Sglectable ball speed

e Selectable angles e Triple tone sound

Colour conversion and rifle kit available as extras.

INCLUDES BRUSHED AND PRINTED ANODISED FRONT PANEL WITH CUTOUTS
PRE-PUNCHED

FULL ASSEMBLY INSTRUCTIONS MAKE THIS EASY

BLACK & WHITE $52.50 incl. p&p
COLOUR GAME (USING APPOLLO COLOUR MODIFICATION) $82.50 incl. p&p

3 We regret slight price increase owing to devalustion,

P——

APPOLLO VIDEO GAMES — P.O. Box 301, Hornsby, 2077
(A Division of Paramount Colour Eng. Pty. Ltd.)

Factory & Service Dept., 99 Smith St., Summer Hill, 2130
Ph. 798-5823 — 476-4105

lenclose $........ FOR, o iyt ng ol st O ETI 804 Video Game, B&W
Name............ RN W Sy L = o e e O Appollo Video Game, Colour §
ACATEDE .....c....eesve oo consoneue e mmvndbeedanestotmss Binmpa o O Appolio Rifle Kit

.................................................................................. 0 Appollo Colour Converter
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WESTERN SUBURBS NEWEST DEALER...

It makes sense
tobuyat E.E.E.

CHEAP BARGAIN COMPONENTS CAN FINISH UP VERY EXPENSIVE

First quality components and equipment from: AWA, Amidon, Elcoma, I.T.T., Motorola, National, RCA, Solid State,
Signetics, Texas and others. Prices subject to change without notice. All offers genuine. Stocks subject to continued
availability, Allgoods new to manufacturers specs. and guarantee. No rubbish, untested or unmarked devices. E.& .O.E.

ELECTRONIC ENTHUSIASTS EMPORIUM

Shops 2 & 3, Post Office Arcade, 7-10 Joyce St, Pendle Hill. Mail: P.0. Box 33, Pendle Hill, 2145 (don't forget P/P)
636-6222. Mon, Tues, Weds 8.30-5.30, Thurs 8.30-7.30, Fri 8.30-6.00, Sat 8.00-12.30. Plenty of parking at rear.




We're offering our existing advertisers free
. space each month to offer goods or

services, substantially cheaper than

normal. ‘Substantiaily’ begins at 15 % —

there's no lower limit!

In theory everyone wins. You buy things

cheaper — advertisers sell more at zero
expense — with luck we sell more ETls.

When advertisers send in copy they must alsa, send’  The ofters expire upon publication of the

following Issue unless otherwise specified.

evidence of the goods being advertised by their company Advertisers — ring Collyn Rivers on 334282

for detalls. (Companies not normally

at‘normal prices’ so that we can be sure thatthe discounts ol
'y s 1 ertising may take space in this feature
are genuine as specified by the Trade Practices Act. at our normal rate of $70 per insertion).

RF POWER TRANSISTOR SPECIAL!

Motorola MRF603; class B or Camplifier, 1Win 10W out to 300
MHz from 12.5V, with data and application notes. (Normal
price from distributor $11.90).
$6.50 + 30c P&P
(A hot substitute for the . 2N5580 for even less cost!)
PACKAGE DEAL: CT.C. B3-12 and Motorola MRF603 to
amplify from under 50mW to 10W, with data and notes.
$11.20 the pair + 30c P&P

(Save $71 on the pair)
THE WHAT, WHERE, WHO HASSLES & HOW MUCH
BOOK — still some left, see last month.

Was $2.50, now only $1.75 + 40c P&P
‘POLAR’ variable capacitors, type C804, 1-20pF
$1.50 each + 30c P&P

from AMATEUR COMMUNICATIONS ADVANCEMENTS
P.0. BOX 57, ROZELLE, NSW 2039 .

BLANK CASSETTES — CADENZA

Free Pack and Post

1 CLAYMONT C90 Cr02 $2.00

1 CLAYMONT C90 Low Noise $1.50
1 of each $3.00
Please send'S.A.E. on all enquiries.

P.0. Box 77, Balgowlah. NSW. 2093.
Sydney 949 1893. Please mail enquiries only.

NEW YEAR SPECIALS
WITH OUR 1/6 DISCOUNT (16 2/3%) JAN.

Deduct 1/6 of your total from UPRIGHT

the following normal prices: ELECTROS:
Resistors: 4W E12 5% c.f. 2.2 to 1M — '

2c. Cap.uF 16V 25V
%gners: 400mw E24, 3V to 33V - 1,42,10 6¢c 7c

Cc ea

LED:s, big red, clip, quality — 25c ea. 33'23 ;C 1(8]‘:
Polyfitm caps. 100V 10%, uF values: 100 ”c 121:
.001, .0015, .0022, .0033, .0047, .0056, e
.0068, .0082, .01 — all 7c. .015, .022, 220 13c 17c
.033, .047 — all 8c¢. .056, .068, .082 470 18c 23c
all 3¢, .1-10c, .15—13c, .22-15¢c., 1000 24¢ 37c

.33-16¢, .47-19c.

;’ostage 40c. SAE DIGGERMAN ELECTRONICS
or full lists only. P.O. Box 33, Coramba, N.S.W. 2466

AUDIO " Normal price
PROJECTS 200
FRO_M ETI clear $1.00
Electronies Teday  (plus 40 cents
e by 3011. POStage).

PROTECT YOUR
MAGAZINES!

ETI BINDERS
hold 12 copies

The ideal way to store back
issues. Strongly bound volume
binders with 12 removable
wire inserts.

ONLY $4.50
plus postage!
(80c NSW — $1.50 other States)

| Modern Magazines {Holdings) Ltd, |
l Subscription Dept., l

15 Boundary St., Rushcutters Bay, NSW 2011. '
1 enclose cheque/postal order for$ .. .......oooene... '
| Please SeNd ME .. .....ccvveeereceseicosroseres ETI volume binders |
I Name «...ooiiiniiiininenes TSN ¥ T 3 ]
l ADOTCES o o = 5140 1T s a8 WS 58 B o g m e ¢ o o B g T l
l ..................................... Postcode l

s
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tn this issue T Bailey completes his series on:CMOS. Next mon

an article on the latest 1C technology, 4L, h .

th we hope to run

v

IN THIS FINAL ARTIGLE WE WILL
take a brief trip back through several of

the topics already covered, looking at *

some more sophisticated ICs in each
group.

The first two devices in Fig. 1 share a
common pin-out diagram. They are
both dual counters (labetled ""A’" and
B") with reset operating when high.
The 4518 operates in BCD and the 4520
works in binary. Both devices are
capable of counting at at least 2.5 MHz
when Vpp = 10 V. The clock and
enable inputs are interchangeable.in that
a positive edge triggered counter may be
realised by holding enable at #1" and
using the clock input, or a negative edge
triggered device. may be obtained by
holding the clock, high and using the
enable input.

The 4553 is altogether a more
advanced I.C. It is a three stage decade
counter with latches and it provides a
multiplexed output. The counters
advance on the trailing edge of the clock
pulse providing that “disable’’ is low. It
will also advance on the rising edge of a
disable pulse if the clock is high. The
outputs are multiplexed, which means
that one digit is given at a time on the

four BCD output lines. The three digit
outputs show which digit is being
presented (digit 1 is most significant).
The BCD outputs are high when active,
the digit-select outputs are low. The
multiplexing is driven by an internal
oscillator whose frequency is
determined by the value of capacitor
(1000 pF is about right) connected
between pins 3 and 4. Alternatively, this
can be ‘overridden by leaving  the
capacitor out and driving the
multiplexing by feeding pulses to pin 4.
The carry out signal may be used to
clock succeeding counters and in this
case a capacitor may be used to control
the multiplexing of the first counter and
succeeding ones driven by connecting
their pin 4 to pin 3 on the preceeding
device. The reset input sets all the
counters to zero and disables all the
digit outputs hence blanking the display
when it is taken high. The only other
thing to note is the latch enable input.
On the rising edge of the input to this
pin the output from the counters is
stored in latches and thus the
conventional three decade counter ICs
and three latch ICs are replaced by a
single device. Use of this device is well

illustrated by the ET! counter module
and also by Fig. 2 which shows a six
decade version.

The twq seven segment decoders used
in these two counters — the 4543 and
the 4511 — have their pin-out giyeh in
Fig. 3. The 4511 is a straightforward
device with Q1-Q4 BCD inputs and a-g
segment outputs. The three additional
connections are simply a lamp test
which lights all segments when it is
taken low, a blanking input which turns
off all segments, when it is taken low
{unless lamp test is low as well) and a
latch which stores the, current input
when it is taken high. The segment
outputs will source up to 25 mA.

The 4543 is more advanced, the latch
operates when taken low and the
blanking operates when high, The devite
operates conventionally when the phase
input is low (i.e. is suitable for directly
driving common cathode LEDs) but
when phase is high, the outputs are all
tnverted which is useful for driving
common anode LEDs. If this input is
fed with a square wave which is also fed
to the common connection of the
segments, liquid crystal displays may be
driven in the manner described in part

1 16 1
ocx C oo otz (]
ENABLE C ‘) RESET DIGIT 1 C

a1 C ) na MULTI Q
J PLEXO
A = e IMING C
COUNTER C agzo .

a3 ) 2 8" e
C - COUNTER (
04 C m a3 C

L D

ESET C “) tNABLE 02 C

Va _G >cmcn< Vi

Q1 is the least significant bit

% Fig. 1. Three multistage

Voo CMOS counters.

)mm?a

1 caRRY Nyt

L
RESET
4553 J
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')LATcu ENABLE
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2 is the Yeast significant bit
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Fig. 2. A six decade counter using CMOS. It may be adapted for common cathode L EDs by changing the drivers and taking pin 6 on the 4543 s
to V.
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pin 8 at -3 V and pin 7 at -15 V giving SLANKING(]
maximum economy while still providing v
full drive at the output. = C

There is also a five decade counter of a
similar type but there is not space to

desqnbe it herg. Its type number L) 4534 Fig. 3. Two BCD 7 segment decoders and drivers with latches. Q1 is the least
and it comes in a twenty-four pin DIL significant bit.

case.

22 LAMP o
one. The 4056A mentioned there is a C >1 risr C )
pin for pin equivalent of this device M C M) a 2 gy 'K'N({ 4511 )" 2
except that the blanking is dispensed g8 3 Z LATCH h S
with and pin seven used as a second V,, 24 C )" rg ( ) ﬁ‘%
pin for the display output part of the PHASE C )c ¢ (%! C ) - »
circuitry. Thus pin 16 could be at 0 Vv, > . ) -

J Vss
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STERN SUBURBS NEWEST DEALER

E’ makes sense

LOW HEIGHT
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CMOS-a practical guide

L 1 16
c }—Voo
RC —C ) c 0
RESET C ) RC
2ND
TRIG C gre ) nmcrmouosnme
a TRIG
d D
a Q
=8I D
— D 5
Vi
MQOE OF CONNECT| CONNECT | INPUT IOTHER
OPERATION TO VoD TO Vs PULSE TO [CONNECT-
+EDGE TRIG ~-TRIG - +TRIG -
RETRIGI RESET
+EDGE TRIG RESET +TRIG ~TRIG
NON-RETRIG To 4
+EDGE TRIG RESET +TRIG ~TRIG -
RETRIG
-EDGE TRIG RESET ~TRIG HTRIG
NON-RETRIG Fig. 4. The 40988
dual monostable
UNUSED ~TRIG RESET g o muitivibrator and
SECTION +TRIG method of achieving
different modes of
operation.
MONOSTABLE MULTIVIBRATOR
The 4098B is a dual monostable
multivibrator. Its pin diagram (Fig. 4) is : =
accompanied by a table showing the . - . @
connections needed for every 4 D—voo
combination of edge triggering and
retriggerability. The reset operates when ( D
low in this device whose period is, to a )
first approximation given by T = RC C
{ohms and farads), where C is connected aondi

between the RC and C pins and R is
corinected from RC to Vpp. The
specification of the 4528 s similar
except for minor details.

MORE GATES

We can now claim to have covered a
fair cross-section of devices and so to

conclude we shall say a little more on:

the subject which we started with,
simple gates. As well as the NOR and
NAND gates we mentioned at the time
there is a range of AND and OR gates
available at comparable prices. The
40718, 4075B, 4072B are quad, triple

DISASLE

S
: x@;

q D
Y
D

Fig. 5. Pinout of the 4502 strobed hex
inverting buffer.
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and dual OR gates respectively with
identical connections to the NOR gates
(4001A, 4025A, 4002A) that were
discussed in the first part of this series.
Similarly, the 4081B 4085B, 4082B are
the AND gates corresponding to the
4011A, 4023A, 4012A we mentioned
then.

The 4030A quad exclusive-OR gate
was also listed there and it is worth
mentioning that types 4070B and
4077B are exclusive-OR and
exclusive-NOR gates with identical pin
connections. As the 4070B has slightly
superior specification to the 4030A and
is usually cheaper it may generally
replace it. Also, for almost all purposes
the 4507 is equivalent to the 4030A and
40708B.

The 4093B is a quad NAND Schmitt
trigger with about 0.6 volts hysteresis
{at Vgp = 5 V) and a pin-out identical
to the 4001A. The 4583 is a dual
Schmitt trigger in which the hysteresis
may be adjusted by external resistors.
There can be few uses for these which
have not already been realised with the
TTL SN7413N but it is worth noting
that larger time constants could be used
on the inputs.

Figure 5 shows a hex inverter and
buffer with the extra options of an
inhibit input which makes all the
inverters have low outputs when it is
taken high and an output disable which
sets all the outputs in a high impedence
state. This also operates when it is taken
high. The chief use of these circuits is in
applying one of two lines of data to an
input. They are both wired in but only
one disable is low at any one time. The
disable overrides the inhibit.

RANGES OF CMOS

Throughout this series, devices have
been known by a four digit code
number beginning 40 and ending with A
or B, or beginning 45 and possessing no
suffix. Most of the devices beginning 40
are available from RCA in the CD range
with a type number CD40xxAE or
CD40xxBE. The A signifies that the
maximum supply voltage is 15V, B
signifies 18 V. In general, A and B
versions are not both provided. Most of
this range is also available from
Motorola as the MC140xxCP range
which will tolerate up to sixteen volts.
The 45 devices are often available only
in the MC145xxCP range. In general
other combinations of suffices indicate
a ceramic packages or the like. General-
ly these are more expensive and have
slightly superior specifications.
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RITS FOR vou cant
kET“ plQOJE(TﬁJ just anywhere.

Here’s where

We get many enquiries from readers C Amateur Communications

[ ]
wanting to know where they can get Advancements, PO Box 57, y CaIl »
kits for the projects we publish. The Rozelle, NSW.
list below indicates .the suppliers we D Dick Smith Pty. Ltd. of Crows NEW SOUTH WALES vicToRa
know about and the kits they do. Nest. NSW

. S BROOKVALE
Any companies who want to be E E.D. &E. Sales, Victoria. aRmaDALE
i i is li ve o - R
mclyded in this list should phone Ste J  Jaycar Pty. Ltd. of Haymarket, Benpat
Braidwood on 33-4282. NSW g v DANDENONG
FRANKSTON
Key to the companies: L Delsound Pty, Queensland. rasan G akgLone
A Applied Technology Pty. Ltd. of N Nebula Electronics Pty. Ltd. of
Hornsby, NSW. Rushcutters Bay, NSW. HAWTHORN
MOORABBIN
ETI 044 Two-Tone Doorbell . . . . . . . .. ETI 422 International Stereo Amp. . . LE,D Enasicha MORDIALLOC
ETI 043 Heads or Tails . . . . o ETI 422B Booster AMID . v « « . v s + =+ . # E
ETI 061 Slmlgle Amplifier. . . . . ETI 422 50 Watt Power Module . . . . . .. E MONA VALE SALE
i e e 5 T ETI 423 Add-On Decoder Amp . . . . . . . E | I e
ETI 424 Spring Reverberation Unit . . . LE
ETI 101 Logic Power Supply. . .. ... .. E  ETI 425 Integrated Audio System . . . . . . E S
ETI 102 Audio Signal Generator. . . . . E.D ETI 426 Rumble Filter . . . .. ... .... E ADELAIDE
ETI103 LogicProbe. . . .. .. .. ... .. E ETI 427 Graphic Equaliser . . . . . . LEJ e
ETI 107 Widerange Voltmeter . . . . . ... E ETI 430 Microphone Line Amp . . .. ... E
ETI 108 Decade Resistance Box . . ... .. E ETI 433 Active Crossover. . .. .. ... EJ SUMMER MILL
ETI 109 Digital Frequency Meter . . . . . . E ETI 435 Crossover Amp. . . .. .. .. .. EJ Mg ey LACKWOOD
ETI 111 IC Power Supply. . . . ... .. .. E ETI 436 Dynamic Noise Filter , . . . . . . . E
ETI 112 Audio Attenuator . . . . . .. ... E ETI 438 Audio Level Meter, . . . . .. . LE W AT
ETI 113 7-Input Thermocouple Meter. . . .E ETI 440 Simple 25 Watt Amp . . . . . . LE ALBURY .
ETI 116 Impedance Meter . . ... .. ... E ETI 441 Audio Noise Generator . . . . . LE MOUNT GAMBIE!
ETI 117 Digital Voltmeter . . . . ... . EA ETI 443 Compressor-Expander. . . . . . . E.J ARMIDALE
ETI 118 Simple Frequency Counter E\A  ETI 444 Five Watt Stereo. . . . .. . .. E.N | - wHYALLA
ETI 119 5V switching regulator supply . . .E ETI 445 Preamp . . . . . o o o o v v .. E.N.D porccoe gl
ETI 120 Logic Probe. . . .. ... .... LE  ETI446 Audio Limiter . . ... ... .. E.N | IS EaT
ETI 121 Logic Pulser . ... .. «+++ LE  ETI447 Phaser. . ... ... ........ EJ
ETI 122 Logic Tester ; s i s v s a s gm= - E RoPel Atboun
ETI 123 CMOS Tester. . . .. ... ..... ETI 502 Emergency Flasher . ... .. ... E
ERLR Tete Bomy Cénecator ETI 503 Burglar Alarm . . . ......... E | b o

ETI 128 Audio Millivoltmeter . . ETI 505 Strobe. . .. .. ........ LED |[ees
ETI 129 RF Signal Generator. . . . . . . LE ETI 506 Infra-Red Alarm Y |

...... r E ShreaAnE

ETI 131 General Purppse power supply. E.N°  ET] 509 50-Day Timer . . . . . .. .. ... E | BB

ETI 512 Photographic Timer. . . . . . ... E
ETI 206 Metronome. . . . ... ....... ETI 513 Tape Slide/Synchroniser . . . . . . E e O e )
ETI 218 Monophonic Organ . . .. ... ETI 514 Flash Unit — Sound Operated . . .E GRIEFITH
BRI Sk, su c o e v g eh i ifimm ETI 515 Flash Unit — Light Operated. . . .E
ETI220 Siren. . . . . ... ... .. i ETI 518 Light Beam Alarm. . . .. .. ... E | By A
ETI 222 Transistor Tester. . . . .. ... .. ETI 522 Photographic Timer. . . . . . . . . E MAITLAND IPSWICH
ETI 232 Courtesy Light Extender ETI 523 Sweep Generator. . . . .. .. ... E
ETI 234 Simple Intercom . . . . .. ... .. ETI 525 Drill Speed Controller. . . . . . . . E mewaEsILE MAGKAY
ETI 236 Code Practice Oscillator. . . . . . . ETI 526 Printimer . . . . . . . « o o . « . .. E NOWRA MILTON
ETI 239 Breakdown Beacon . . . ... ... ETI 527 Touch Control Light Dimmer . . .E

ETI 528 Home Burglar Alarm . . . .. ... E Ppiae 7 Naugaun
ETI 301 Vari-Wiper . . . ........... E ETI 529 Electronic Poker Machine E POAT MACOUARIE SOUTHIBNRT
BTT 03 Meioho DN w's | . a6 b oid ue - E ETi 533 Digital Display . . . . . ... . LE.A €
ETI 303 Brake-light Warning . . . ... ... E ETI 534 Calculator Stopwatch . . .. AD Taponty el
ETI 309 Battery Charger . . ... ...... E ETI 539 Touch Switeh . .. ......... E |BEm T00WOOKAA
ETI 312 CDI Electronic Ignition. . . . . . . E ETI 540 Universal Timer . . . ... .. ... B P
ETI 313 Car Alarm. . . . . ... ..... E.D ETI 541 Train Controller . . . . .. ... .. E WAGGA ROCKHAMPTON

WOLLONGONG

ETI 401 Audio Mixer FET Four Input . . .E ETI 601 = REDCLIFFE
ETI 403 Guitar Sound Unit. . . .. .. .. .E 4600 Synthesiser. .. .. ......... J Py
ETI 406 One Transistor Receiver. . . . . , . E 83600 SynthesiSer .. i i a sgie 5% oo J .
BPEL Y Dy AR - vvis ok s e P E ETI 602 MiniOrgan . . ., . ... .. .. E.A.D TASSRNA
ETI 408 Spring Reverb. Unit . . . . ... .. E
ETI 410 SuperStereo . . . . .. ....... E ETI 701 TV Masthead Amplifier. . . . . E.D BURNIE
ETI 412 Music Calibrator . . . . . ... ... E ETI 702 Radar Intruder Alarm. . . ., . .. . D
ETI 413 100 Watt Guitar Amp. . .. LEJD  ETI 703 Antenna Matching Unit. . . .. .E
ETI 413 x 2 200 Watt Bridge Amp. . . . . . E ETI 704 Crosshatch/Dot Generator . L A.D.E
BT A1 Macter MBREY . . . i oom 5 b s o n EJ ETI 706 Marker Generator . . . ... ... . E
ENTALS B MO v o b s arn e d B E ETI 707 Modern Solid State Converters. C,E
ETI 416 25 Watt Amplifier. . . .. .. ., . E EPL 740 FRITuner. o § i+ 4 i34 swV's. & A
ETI 417 Amp Overload Indicator . . , ... .E ETI 708 Active Antenna . . . . ...... JE
ETI 419 Guitar Amp Pre-Amp . . . . . LE,D ETI 710 2 metre Booster . . . . ... .. C.E
ETI 420 Four-channel Amplifier. . . . . LE  ETI 780 Novice Transmitter . . . . .. ... E Ona £ Swed.
ERAS0E BQ DSOOARr. & i v s« b.='s g +8 E ETI 804 Selecta-Game. . .. ... ... A.D o1 dYweden
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I aste o The power of discerning and appreciating
o beauty, order, congruity, proportion, symmetry,

or whatever constitutes excellence.
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When you dance arournd the room
can you hear all the music?

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

All of it rather wonderful of course, but
Invariably there's one small catch.

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

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

Notonly can you hear them in justabout
any partof the room, but you can hear, very
clearly, every instrument that's meant to be
heard. Simply because they give near
hemispherical dispersion.

You'llalso find lower distortion in the mid-
range, especially noticeable with voices.
(Due toabalanced, low-mass voice coil

AUR2]

MG

assembly which is centred perfectly and
automatically by the use ofa urlique space-
age, ferro-fluidic liquid.)

While the concave air spring tweeter
produces nearly hemispherical dispersion

tcross most of the audible range:

The Epicure Tensalso contain a rdther
unique low-mass woofer.

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

In fact so proud are we
of our speakers, we even
gosofarastogive thema
ten year warranty.

And that'san awful lot of
dancing around any room.

EPICURE
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While you listen to the
music you can dance

around our room.
N.S.W.

SYDNEY CITY

Homesound, George St.

EASTERN SUBURBS:
Woolloomooloo—Convoy Sound.

WESTERN SUBURBS
Parramatta—Riverina Hi-Fi.
Concord—Sonata Hi-Fi.

SOUTH
Roselands—Miranda Hi-Fi.
Miranda Fair—Miranda Hi-Fi
Hurstville—Jock Leate
LIVERPOOL : Miranda Hi-Fi
GOSFORD : Miranda Hi-Fi
SPRINGWOOD : Springwood Hi-Fi.
NEWCASTLE : Newcastle Hi-Fi
HUNTER VALLEY : Hunter Valley
Electronics
TAREE: Godwins Hi-Fi
WOLLONGONG: Sonata Hi-Fi
ORANGE: Anno's Hi-Fi
A.C.T.: Pacific Stereo
VICTORIA
MELBOURNE CITY

Image Audio
Southern Sound. Allans Music.

MELBOURNE SUBURBS

St. Kilda—Denman Audio
Hawthorne—Tivoli Hi-Fi

Nth. Caulfield —The Soundcraftsman
Mordialloc—Mordialloc Hi-Fi
Maoorabbin—Southern Sound
Warnambool-—A G. Smith

QUEENSLAND:

BRISBANE CITY
Reg Mills Stereo

BRISBANE SUBURBS
Ashgrove—Living Sound
Maryborough—Keller Electronics
Tingalpa— Todds Hi-Fi
SOUTH AUSTRALIA
ADELAIDE CITY

Allans Music. Hi-F1 Acoustics
ADELAIDE SUBURBS

&t. Peters—Sound Dynamics
WEST. AUSTRALIA

PERTH CITY

Musgraves. Clef Music
PERTH SUBURBS

Nedlands— Audio Distributors
Mosman Park—Audio Distributors.

TASMANIA

BURNIE: James Loughran Audio
Services

LAUNCESTON : Wills & Co

EPICURE

Or write to Auriema (Afasia) Pty. Ltd

P.O. Box 604, Brookvale, N.S.W_, 2100
AUR21

Telephone 939.1900

TOP
PROJECTS

VOL. 3 from Electronics Today.

Latest volume in our series of project books — Reprints
of some of the most popular projects from recent issues
— FM tuner, 25 watt amplifier, ETI 400 speaker system,
Colour organ, Frequency counter, Digital voltmeter,
Radar intruder alarm and more.

TOP
PROJECTS

from Electronics Today $2-50
R . L)Y
i . P 63 o}“

5 =
0. .) 9
——

Volume 3

Available at all newsagents or direct from our
Subscriptions Department, Modern Magazines (Holdings)
Ltd, 15 Boundary Street, Rushcutters Bay, NSW 2011.

A4

$2.50

A Modern Magazines Publication.

(plus 40 cents postage).
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PMI

announces two
new Op Amps that
really work!

Op-02 High performance 741

If }/our design requires premium 741 performance the PMI OP-02
is

or you. A high performance general purpose OP AMP that Input O{II:I \;ohue Input Offset (;urnml Input Bias Current
really fills the gap between standard 741's and precision 725°s. = e e - e
The OP-02 fits all 741 sockets. It's even better than the PMi SSS MIL  Comm MIL  Comm MIL  Comm.
741! Input offset voltages are guaranteed better than the 725, Industry

but the speed of the 741 is retained. MIL STD 883 processing is ~ Standard741 6.0 7.5 500 300 1500 800
available. PMI SSS741 3.0 7.5 10 50 100 200

Prices run higher than standard 741's, of course, but well below sy op.02

10 30 5 10 50 100
standard 725°s. For a little bit extra you get guaranteed better ety
erformance across the board, low noise, low drift, low TCVos, 4
r : e N Standard 723 15 35 40 50 200 250
ow TClos, and insensitivity to output load conditions. Check the PMISS8735 = :
table opposite. Phone CEMA for complete specifications. 87 0.18 1.6 4 25 120 180

New 108 A

Do you want to know the real inside story of our new 108A/308A
precision low power op amp? PMI were approached by a large user of
108A’s to supply 108A’s that met 108A specifications. PMI tried but

couldn’t. PMI found out why nobody else could either, it was simply

designed wrong.

PMI have redesigned the 108A. Corrected the unbalance which caused

the high TCV ., Gave it the PMI zenner zap treatment. Plus ion

:jmplantaﬁon, and the kind of pricing high volume production parts
eserve.

Check with CEMA for comJ)lo(o specification Up to MIL-M-38510/101B-04

specs. Processed to Mil-std-883A Level B Vos 0.5mV Max; TCV ..5uV/°C
Max. INCORPORATED

CEMA DISTRIBUTORS PTY. LTD.

SYDNEY: MELBOURNE:

21 Chandos Street, 208 Whitehorse Road,
Crows Nest, N.S.W., 2065. Blackburn, Victoria,
Tele: 4394655 3130. Tele: 877-5311

AGENTS:

BRISBANE: Electronic Components {QLD) — 371-5677. CANBERRA: Custom Scientific — 82-3581. ADELAIDE: Protronics Pty Lid.. — 51-4713,
PERTH: Reserve Electronics — 87-1026. WOLLONGONG: Macelec — 29-1276.
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No.1 rated!

Please note price reductions despite devaluation.

In US by ““Consumer
Report”

Thoroughly recommended

in Australia by a major
electronics publication.
Electronic Concepts Pty. Ltd.
is proud to introduce

the exclusive Corvus 500.

Wtih MOSTEK" single chip technology, the
new Corvus 500 is the first non-Hewlett-
Packard calculator with Reverse Polish
Notation. 10 addressable memories, 4 level
roll down stack to be introduced. If you
compare the Corvus 500 feature by feature
with the HP45, you will find striking
similarities. There are also some important
differences.

*MOSTEK Is one of America’s advanced LS/
{Large Scale Integration) chip manufacturers.

Corvus HP

500 45

RPN (Reverse Polish Notation) Yes Yes

Memory Store and Recall 10 Registers ~ Yes Yes

4 Level Stack, Rotate Stack Yes Yes

10 MEMORY EXCHANGE WITH X Yes No

Log. LN Yes Yes

Trig (Sine. Cosine. Tangent. INV} Yes Yes
HYPERBOUC (SINH, COSINH.

TANH, NV} Yes No

HYPERH_)UC RECTANGULAR == Yes No
Viet 10T VX 1/, X!, xey.

. CHS Yes Yes
* V¥ through INVERSE Yes No
GRADIANS No Yes
DEGREE-RADIAN CONVERSION Yes No
Degree Radian Mode Selection Yes Yes
DEC DEG MIN-SEC No Yes
Polar to Rectangular Corversion Yes Yes
Recall Last X Yes Yes
Scientific Notation. Fixed and Floating ~ Yes  Yes
Fixed Decimal Paint Option (O-9 Yes  Yes
DIGIT ACCURACY 12 10
DISPLAY OF DIGITS 12 10
AT Yes Yes
GROSS PROFIT MARGIN % Yes No
Mean and Standard Deviation Yes Yes
I+ Yes VYes
Product - Memories Yes Yes
CF. DIRECT CONVERSION Yes No
F.C. DIRECT CONVERSION Yes No
LIT.GAL. DIRECT CONVERSION Yes No
KG.LB. DIRECT CONVERSION Yes No
GAL-LIT. DIRECT CONVERSION Yes No
LUB-KG. DIRECT CONVERSION Yes No
CM.INCH DIRECT CONVERSION Yes No
INCH.CM DIRECT CONVERSION Yes No

As you can see, the Corvus 500 s a lot more
calculatorfor $79.95

Price $95.00
Mail charge $2.50
Sales Taxexempt $72.50

For sales tax exempt purchases, please supply
number or certificate.

We have listed some of the many features, but
let's amplify on some highlights:

1. RPN (Reverse Polish Notation)
“"COMPUTER LOGIC” and 4 LEVEL STACK.

Your problem is solved the way itis
written, left to right sequence, eliminating
restructuring, unnecessary keystrokes, and
the handicap of having to write down
intermediate solutions. And all informatlonis
at your disposal — just roll the stack (R) to any
intermediate information desired. You arrive
atyour solution faster, more simply and,
therefore, more accurately.
Perhaps at this point we should address
ourselves to the controversy between
algebraic entry and RPN. One question we
must ask is why proponents of algebraic entry
always use an example of sum of products
and never an example of product of sums:
(2+3)x (4+5) =
Algebraic2+3 = MS5+4 = XMR =
TOTAL 12 keystrokes {SR51, add 2 more
keystrokes)
RPN: 2 Enter 3+4 Enter5+x

TOTAL 9 keystrokes

2. THE CORVUS 500 and HP-45 HAVE 10
ADDRESSABLE MEMORY REGISTERS, 4
LEVEL OPERATIONAL STACK, and a
“LAST X' REGISTER (10th Mem. Reg ).
With 10 addressable memories, you have
access to more entries, or intermediate
solutions; less remembering, or writing down.,
YOU have to do. And less chance for error.
The stack design also permits Xand Y register
exchange, and roll-down to any entry to the
display for review or other operation.

The "‘fast X" register permits error correction
or multiple operations when a function is
performed, the last input argument of the
calculation is automatically stored in the *“last

x" register, which can be quickly recalled to
correct an error, or to perform another
operation using the same number.

3. DIRECTHYPERBOLIC and
HYPERBOLIC RECTANGULAR to POLAR,
and INVERSE. For those of you electronic
and computer science engineers who require
access to this specialised application, the
Corvus 500 solves “your’”’ problems.

4. AWORD ABOUT CORVUS 500 12-
DIGIT DISPLAY AND ACCURACY. Finally
gou have displayed 12 digit accuracy in
usiness formatand 10 + 2 in sclentific
notation. LED is manufactured by Hewlett
Packard.
FOR THE FIRST TIME you can raise the
number 10 to 199th power or calculate
Factorial (x!) of up to 120. Unbelievable!
5. DIRECT FROM AND TO METRIC
CONVERSION SAVES VALUABLE
KEYSTROKES.
WHAT ABOUT CONSTRUCTION? With so
many features, the next most obvious
question must bein regard to the quality of
the unititself. We are proud to report the
Corvus 500 to be double injected moulded,
with “tactile” feedback keyboard. The
compact, contoured case is 5% longby 3”
wide by 1% high and welghs just 8 oz.
The COMPLETE CORVUS 500 for $79.95
includes:
® Rechargeable and replaceable Nickel
Cadmium batteries. Optional 3AA batteries.
® Adaptor/Charger.
o Owner’s Handbook.
o Soft carrying case.
The Corvus 500 is warranted by the
manufacturer against defects in materials and
workmanship for one year from date of
delivery.
For those of you who have the HP-21 or45 or
anyother advanced calculator on order,
aren'tyou glad you still have the opportunity
to take advantage for the release of the
Corvus 500 for $79.95 Hurry! Order yours
today.
AN INVITATION:
Electronic Concepts is proud to offer this
exciting Corvus 500 as well as other Mostek
based calculators and digital watches as
exclusive importer of Corvus Brand products
for Australia.
You, our discerning reader wili no doubt
recognise the tremendous price/ performance
value on offer. By mailing tﬁe ordercoupon
today we can assure you of early delivery —
and should you not be satisfied, you may
return the unit to us with full money back
guarantee within seven (7) days.
Or better, convince yourself of the real quality
and value of our Corvus range, just visit our
conveniently located showroomin
Cambridge House, Clarence Street, just
behind nyard exit (Y ork Street), or phone
02-29-3755 for more information.
Other Corvus models on offer:
Corvus 600 Flnancial Genlus $69.95
Corvus 615 Business
Statisticlan
Corvus Digital Watches — but more
about these in our next advertisement.

$19.95

1st time offered for your
= o : convenience BANK CARD

mail order facility. Please complete

D Please charge my bankcard.

BANKCARD NO .. ....0ccnocnsnnons

EXPIRY DATE .. ...ocovinvoresnnn

SIGNATURE ..\ ovvnvneennescnns H
(IAINARRTRT LY R ])

Yes! 1’d like to try the Corvus 500 for 7 days
CASH payment: Cheque or money order
enclosed, $79.95 plus $2.50 postage.

NANIE S, . .~ = +

ELECTIONIC CONCEPTY PTY LID
Ground floor, Cambridge House, ~ ~ '~ oot
52-58 Clarence St., Sydney NSW 2000.
{(02) 29375345 e O 5 o POSTCODE . . . ..
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ELECTROCRAFTPTY.LTD e e
P ® Artarmon, 2064
Phone411-2989
Distributors of Belling Lee, Channel Master, Ecraft, Hills, H1.Q, Lab Gear, Kingray, Matchmaster. Largest Television
range of aerial equipment in Sydney
TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT AND ACCESSORIES
WHOLESALE, TRADE AND RETAIL SUPPLIED.
i COAXIAL CABLES
e Prica Attenuation per 100ft at 200MHz  Reel Size Pricd
N lun 767/ $O. Belden 9242 Double screened with 40dB 500f $42.28
oesos A".jasao‘::s.di zzc:giut;‘a‘i::\e:’waler proof) g.g? Belden 9248 Duofoil and Braid Aluminium 3.1 dB 500 fi 68.61
6.S8 6ft. Balun Fly Lead 3.65 TVM1A Concordia Copper Screened 4.4dB 100 metre  30.15
P.S.B. Plug and Termunal Balun 2.53 Hartland WH89 Copper Braid 3.3dB 100 metre  36.92
2.757/S 2-way 75 ohm Transformer Splitter 6.74 Hartland WH87 Copper Braid 6.0dB 100 metre 26.65
3.75.T/S 3-way 75 ohm Transformer Splitter 8.41 Hartland WHB86 Copper Braid 6.5d8 100 metre 1925
4.76.T/S 4-way 75 ohm Transformer Splitter = 8.94 300 ohm Fleedev ((:)able 1.8dB 100 metre 8.80
65.75.T/S 5.way 750hm Transformer Splitter 12.66 pen wire hne 300 ohm 1.5d8 100h 9.90
2.3T 2.way 300 ohm Splitter box 4.48 HILLS THE NEW TELRAY RANGE— | Open wire line 300 ohm 1.5d8 300t 29 80
3.3T 2-way 300 ohm Splitter box 5.86 All Austrahia V.H.F. Channels & F.M.
4,37 2-way 300 ohm Spiitter box 7.12 Bel T sToles LAB GEAR AMPLIFIERS
Adjustable Low Band Attenuator Ch 2 6.33 Bel w2 2684 VHF Price
10" diameter degaussing coil 24,00 Qef W3 32‘70 Mast head 22 dB 75 ohm $72.43
Coamial Plugs 46¢ 11el TLA 39,70 CM 6014/DA 20 d8 60.25
CM 6034/DA 4 outlets 8 dB each 54.90
HILLS AERIALS CM 6036/DA VHF 3008 UHF s
2010  Airways $651.15 28d8
TELEVISION AERIALS FOR COLOUR CA16 P;\aseri Array 40.33 Televerta (VHF to UHF
Extra Gain Lift els for CA16 4.56 frequency converger) 67.48
CHANNELMASTER 8el 215 22.20
9el Colour Crossfire 3615A $39.68 HILLS AMPLIFIERS KINGRAY AMPLIFIERS Price
13el Colour Crosstire 3614A 49.72 1 g D16/500 m/V $48.80
17el Cotour Crossfire 36 13A 61.98 Di’:fg Dfs'; 23"8 goug 527 ‘g D30/500 m/v §7.95
21l Colour Crossfire 3612A 71.40 Da/SI0m: Y68 Join S SERFSHUH D40/600 m/V iR
24et Cotour Crossfire 3617A 90.77 MH2/75 Mast Head 208 gain D12/1500 m/v 67.10
28el Super Crossfire 3617A 125,73 76 ohm - o $72.44 MH 20 mast Head 300-76 ohm 64.63
Super Coloray the 3111 Ghost Killing MH1/300 Mast Head 20d
Aerial 38.17 Bgi,300 g Sl TELESCOPIC MASTS
2el Small Coloray 3110 25.42 FM AERIALS CDE AR.22 Rotator $79.00
Hills 2EL FM1 $8.54 gg;: (i, :;g g? Stolle Aerial Rotator with Thrust
HILLS E.F.C. RANGE 75 ohm HILLS 3EL 363 12.71 Fioh Lo Bagmbdl agrcy Bearing for heavier rigs $115.66
EF.C 175 0hm $20.58 o o 1287 | |- Ban 54.42
E.FC. 2 75 oh 37.91 b
EFC 3/2475 ohm 56.13 Hig, G':"'g;;-& W4 ALL TYPES OF HARDWARE IN STOCK
EF.C.4/24 750h / S Wall Brackets, Chimney Mounts. J Brackets. Guy
S e Austenna FM3F 19.96 Rings & Guy Wire. Masts from 8ft to 50ft.
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| STRALIA.

ALL OUR CUSTOMERS ARE INTELLIG

j RESOURCEFUL, DILIGENT and ADVENTUROUS.

THEY HAVE TO BE!

Il WE ARE THE LEAST KNOWN, BEST HIDDEN, MOST UNDER-
) PROMOTED SUPPLIER OF ELECTRONIC COMPONENTS IN AU-

i-As importers and stockists we offer at low prices:

J SWITCHES, TOGGLE, ROCKER, SLIDE, PUSH BUTT
j AUDIO CONNECTORS AND ADAPTORS, TERMINATI
i DIAL DRIVE DRUMS, PULLEYS, SPRINGS AND COR
i RUBBER FEET, GROMMETS AND KNOCK OUTS,
; SNAPS, ELECTRICAL INSULATING MATERIALS A
J MIXERS, THIEF TRAPS, ETC., EAR PHONES, MIKE

! ETC. ETC.

ETI
by
jagcar

PTY LTD.
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ON); CONNECTORS, KNOBS (200 DIFFERENT STYLES),
ON BLOCKS AND STRIPS, PANEL LAMPS, RESISTORS,
DS, TRANSFORMER BOBBINS, BINDING POSTS, WIRE,
CAPACITORS, TRANSISTORS, BATTERY CASES AND
ND SYSTEMS, KITS OF PARTS FOR STEREQS, AUDIO
S, TEST LEADS, FUSE HOLDERS, RESISTOR STRIP, ETC.

E.T.I. KITS NOW AVAILABLE

445 General Purpose Preamp $6.50,
P&P $1.00. o Stereo Preamp for
Phono, Tape or Mic. Inputs.

446 Audio Limiter $9.00, P&P $1.00.

447 Phaser $25.00, P&P $1.50. o
rovides 1080 degrees of Phase
change with variable speed.

449 Balanced Mic Preamp $5.00, P&P
$1.00/ o Accepts balanced mic-
rophones o 40 dB gain e -123 dB
input noise.

443 Audio Compressor Expander
$80.00, P&P $2.50. o Complete kit
with metalwork & front panel.

427 Graphic Equaliser $110.00, P&P

$3.00. o Stereo with 9 graphic con-
trois per channel at octave intervals
¢ Tape monitor facility e Equaliser
defeat switch o Complete kit In-
cludes metalwork & front panel.

433-2 2-Way Active Crossover $14.50,
P&P $1.00. o Board & components
only.

433-3 3-Way Actlve Crossover $27.50,
P&P $1.00. o Cannon inputs & out-
puts e Rack mounted cabinet
o Selectable crossover frequencies.

414sg O%hannel Mixer $254.00, P&P

3600 Synthesiser $585.00.
4600 Synthesiser $869.00.

All components for the above kits are available separately. All modules from the
Synthesisers are avallable separately. Please send S.A.E. for price list.
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ENTRANCE FROM COURT YARD
OFF LITTLE MAY STREET

L

PTY.LTD

Telephone 211-5077
P.0. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000
405 Sussex St., Sydney
ENTRANCE OFF LITTLE HAY ST.
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ETI's COMPUTER SECTION

FROM THE EDITOR'S CONSOLE looks at 1976 and ponders what to expect for 1977....... Page 83

MICROBIOLOGY Les Bell completes his discussion begun last month on the

internal workings of the B800. . .......ooviiiuiiiiiiiiiii e Page 84
CLUB REPORT There's a report on the first meeting of Sydney area computer club
as well as news of clubs in Newcastle and New Zealandr. - 25 § wusben Byt . Page 85/90
HARDWARE APPLICATIONS has final details of the 1/0 port for SCIMP USErS .......coveennes Page 86
PRODUCT REVIEW looks at SCMPIO, an alternative terminal for the SC/MP evaluation kit....Page 91
NEWS A look at the 10Cal ANd OVEIrSEASs SCEME ... .. tuxeureeutsinsannessanseanesanm st Page 90
VIDEO TERMINAL The second project in the computer terminal trilogy....................o.. Page 95

FROM THE EDITOR'S CONSOLE. ..

With this the first issue of 77 it
is appropriate to extend to all the
readers of Print-Out the best wishes for
the next 365 days and to add the hopé
that 77 will be a better year. Now is also
the traditional time to reflect on the
happenings of the year gone by and to
speculate about what will happen in the
year to come. One thing that could be
said about the semiconductor industry
is that it is always breaking new
frontiers and in 76 this was brought
home to me on a number of occasions.
The first time'was back in February
when the first samples of the long
awaited 16K RAMS became available
and | visualised holding a 12cm by
30 cm pc board in my hand that held
32K of memory just waiting to be
plugged into my system and used. But
unfortunately samples are just too
expensive. Now with production begun,
the 77 volume production price is
expected to be about $12. Even with an
inflated local price of say $18, a set of
RAM for 32K would cost anly $288,
add $100 for a refresh controller,
buffering and a pc board, and it should
be possible to put together a 32K
memory for around $388. Not bad,

but who would want 32K or even 16K?
Well it seems quite a few do.

The designers of the early micro-
processors never conceived of LSI
computers as anything more than a
controller in a dedicated application.
Well history has since proved them
wrong and the experience of the last
18 months has demonstrated that a
large proportion want to run programs
written in the higher order languages
{like APL, LISP and especially BASIC).
But to get the full advantages of these
your computer needs lots of memory,
like 16 or 32K. Of course you could
compromise and use a weak subset of
the language (say like that version of
BASIC called Tiny BASIC residing in
1.75K), but with memory so cheap
why not go all the way and enjoy the
benefits of a 12K version?

Another use for lots of memory is
with a graphic display. Such a display
lets you show pictures, lines and
symbols on a TV screen and so adds
another dimension to your system. For
example, chess characters, video art,
printed circuit layouts, charts, light
pens and so on can all be displayed. One
process to produce a 4K static device

which outperforms some MOS types.

Another big event in 76 was the
announcement that Texas has started
the first commercial magnetic bubble-
memory production line with a 92K
device. Destined to be a solid state
replacement for the presently used
commercial design recently released
offers a 40 character by 20 row alpha-
numeric display, complete with a 100
by 160 dot display, all on one pc board
for $288 in kit form.

Of course there were other firsts in
76, one has to be the release of the
industry’s first 12L RAMs. 12L is a new
technology offering benefits common to
both MOS and BIPOLAR and it is
causing a major rethinking of the
traditional role of these technologies.
Fairchild have apparently used an
isoplanar version, which they call 13,
to produce the first bipolar dynamic
memory, while Texas has used the
mechanical disk, the bubble-memory
should go a long way in providing fast
mass storage for small systems.

On the loca! scene the most
remembered happening was the big push
of micros onto the Australian market
and the very substantial plunge in price

CONTRIBUTORS —
contact The Editor of Print-out, c/o ETI,
2011.

ADVERTISERS —

for details of rates phone Bob Taylor on 33 4282

Modern Magazines, 15 Boundary St, Rushcytters Bay NSW
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that accompanied the push. One device
priced in January at around $75 was
finally purchased in November for just
less than one third of its January price.
What caused the price drop? Firstly
the increased competition between
different microprocessor types as new
devices became available in production
quantities (in the States, not locally).
The second reason occurred towards the
end of 76 when manufacturers started
second sourcing each others
microprocessors. Here competition
between manufacturers of the same
type of microprocessor increased and
forced prices even lower. With a bit

M6799 — a dedicated chip containing
memory and 1/0, the M6802 — an
of luck this competition should con-
‘tinue throughout 77 and | do expect
most microprocessors to have a one
off cost of less than $20 by the end of
77.

Of course this prediction does not
include all the new microprocessors
destined to appear during 77. Both
Motorola and Intel have leaked news
that they intend to release a broad
line of new devices this year. For
example, from the Motorola stable
you can expect the following chips, the

expandable single chip version of the
6800, the M6809 — a high performance
version of the 6800, supposedly also
planned is the M6900, a master control
chip-with 16 bit handling capacity.

From Intel you can expect the 8085
chip — a hjgh performance 8080
promising five times greater throughout,
also 8040 and 8748 chips each contain-
ing the CPU, ROM, RAM and 1/0O. One
report also claims that the ROM in one
of the Intel chips is UV-erasable. So all
in all, 77 should be quite a year, one
that we at ETI! intend to make even
more interesting for you through
Print-Out.

microiolooy

The internal operation of
a microprocessor.

Les Bell completes his look at the Motorola 6800.

Pin Connections ) ;
Figure 2 shows the signals which let the

MPU communicate with the other parts
of the microcomputer system. The 8-Bit
Data Bus is bi-directional, that is the
MPU can either send data out on the
bus or it can input data from other
devices. The MPU will normally indicate
to the other devices just what it is doing
by putting the Read/Write (R/W) line
low when it is writing and high when it
is reading. The MPU will also put out on
the Address Bus, the address of the
memory location it is reading or writing
to or from. However, some ambiguities
could arise when the MPU is changing
the address being output on the bus,
and so another signal, Valid Memory
Address, (VMA) is used which only
goes high when the Address Bus has
stabilised and read/write operations
can take place.

The /nterrupt Request Signal (IRQ)
is used by peripheral equipment to
signal to the MPU to stop whatever it is
doing in order to perform a more urgent
task. When the IRQ line goes /ow, the
micro will complete the current instruc-
tion, store away the Current contents of
the registers at a location given by the
stack pointer, and then go to an
interrupt service program. When it has
finished executing this program, it will
reload its registers and ‘'start again from
where it left off. If the Interrupt Mask
bit of the CCR is set, however, it will
ignore an interrupt request, unless the
Non-Maskable Interrupt line is pulled
low, as this bypasses the 1 bit of the

84

CCR and the MPU has to respond to
this request.

The 6800 MPU can execute an
instruction in a couple of microseconds,
while a teleprinter can input a character
every 100 milliseconds for example, so
that it does not make sense for the
micro to hang around spending most of
its time waiting for a character to be
input. Instead it can be executing a
program until an interrupt stops it to
input the character and store it, when
it can return to the main program again

part two

until it is once more interrupted.

Data Bus Enable (DBE) and Three-
State Control/ (TSC) are both inputs
which cause the MPU to go into a high-
impedance state and, effectively, dis-
connect itself from the busses so that
other devices can use them without
affecting the MPU. The Halt instruction
also forces the MPU into its three-state
mode. Bus Available (BA) will go high
when this happens to indicate that the
MPU has stopped and the address bus
is available.
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poe lb PROGRAM PROGRAM 27 oe
RESET ] CTR MR CTR (A 126)
[0 T [+24
- INTERRUPY
NM) e — CONTROL
i u‘:' TIMING AND APPHESS LQ
)
; CONTHOL —J
1 ADDR_Hi DATA
L -]
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12 s ARITHMETIC
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e | Wl |
PR, COND CODE REG
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-
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Fig. 2. Internal data flow of the 6800 with pin numbers shown in brackets.
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Reset is used when the MPU is
started up. A positive going edge on this
input will cause the MPU to execute a
special restart sequence which will
initialize outputs and prevent the entire
system from going randomly haywire.

¢ 1 and ¢ 2 are the two phases of the
systems clock, which can operate at up
to 1 MHz, at which speed it can execute
the shortest instruction in 2 uS. ¢ 1 and
¢ 2 are non-overlapping square wave
complements and are the only inputs to
the MPU that are not at standard TTL
levels. All data transfers take place
during the ¢2 clock cycle, and so this
signal can usually be used to drive DBE
and also to enable memories and
interfaces.

The Instruction Set

We have discussed how certain pins
are used to control the MPU, but of
course the essential basic concept of the
microprocessor is that its operation is,
for the most part dictated by patterns
of 0’s and 1’s on the data bus. There are
107 such patterns, which are variations
on a basic set of 72 instructions. For
instance, the binary pattern 10001011
(or hex 8B) will cause the MPU to per-
form an addition in the following
manner: |f, while executing a program,
the MPU increments the Program
Counter to read out the next program
step and then reads in the code 8B,
which is already in ACCA, it will in-
crement the PC so that it can read in the
contents of the next location in mem-
ory and add that number to the con-
tents of ACCA. Thus the complete
instruction takes up 2 bytes (eight-bit

words) of memory and takes 2 clock
cycles to execute. Each clock cycle has
two halves — during ¢ 1 the address bus
is being changed, and the internal logic
of the MPU is in operation while ¢ 2 is
used to read/write data while everything
is (hopefully) stable.

All of the instructions are executed
in a basically similar manner. For
instance, if the instruction in the
example above had been BB, the MPU
would have read in the instruction,
which is a similar additional instruction,
and would then have read in the con-
tents of the next two bytes of memory.
This would give it an address in mem-
ory which it would go to find the actual
number which should be added to
ACCA. We shall return to this principle
of addressing, which is of key import-
ance, later.

The operation ‘add to ACCA'’ is given
a shortened, mnemonic form to assist in
the writing of programs. Similarly ’add
to ACCB' is given the mnemonic ADDB,
‘load accumulator A’ becomes LDAA,
‘increment’ is INC and so on.

Addressing Modes

We've already looked briefly at two
different types of ADD instruction, (i)
immediate mode, where the value to be
used follows the instruction in the body
of the program, and ({ii) the extended
mode, where the two bytes following
the instruction give an address where
MPU can find the value to be used. In
fact, there are 5 different addressing
modes, or 6 if you include the case
where no address or value is given, such
as CLRA, which clears ACCA.

In the immediate mode, the byte
following the instruction is the value
which is to be added, subtracted, loaded
etc. This is useful for handling constants
in a program.

Direct addressing contains an 8-bit
address in the byte following the
instruction and hence can only address
memory locations O through 255, so
that this area can be conveniently used
for scratch-pad storage. Extended
addressing uses the two bytes following
the instruction to give a 16-bit address
so that the MPU can read data from any
address.

Indexed addressing uses the index
register in combination with the address
following the instruction. If the pro-
cessor encountered the ’instruction
LDAA 05 in the indexed mode it would
look in the address given by the value of
the index register plus 05 and then load
the contents of this location into ACCA.
The indexed addressing mode is partic-
ularly useful for jumping about in a
program since instructions such as
LDX, INX, DEX provide ways of
altering the index register value.

The relative mode is used only with
branch instructions and enable the
processor to branch * 127 locations
relative to the present value of the
Program Counter. These instructions
are particularly useful in setting up
loops and iterative processes, as well
as subroutines.

Detailed information on the instruc-
tion set and addressing modes is con-
tained in the M6800 Systems Reference
and Data Sheets, and is far too detailed
to go into in any great depth here.

ON Friday night, the 26th November,
more than 20 people of all ages crowded
into the function room at the Olympic
Hotel Paddington, to discuss setting up
a microcomputer club in Sydney. They
were the enthusiasts who had written to
the magazines saying they were
interested in participating in the act-
ivities of a microcomputer club, and
subsequently, had been invited by letter
to attend that informal meeting.

Steve Braidwood, ETI's esteemed
Editor, acted as temporary chairman
and soon got the meeting into full
swing by outlining some of the decisions
he thought needed to be made that
evening. | then attempted to enthuse
everyone with reasons why there should

CLUB REPORT

be a computer club.

As it turned out, there was no need
for my soapbox stand as enthusiasm
was already very high. This was demon-
strated when Steve asked everyone. for
their general comments and two and a
half hours of hectic discussion followed.

So when ‘Time gentlemen time’ rang
through the building several decisions
had been made.

Firstly, everybody agreed that the
interest was certainly high enough for a
workable club and that a general meet-
ing be called about the middie of
January. The date of the meeting
subject to finding a suitable place, and
secondly, that a second informal meet-
ing be held on the 13th of December to
prepare for the January meeting.
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A general call was then made for
those who would be willing to offer
their time to come along to the Decem-
ber meeting and help to get the club
going.

A steering committee of four was
appointed and charged to 1) locate a
suitable hall for the January meeting;
2) 20 formulate a statement of aims of
the club based on the views expressed in
the letters so far received by the maga-
zines, and to present it for general
discussion at the January meeting.

So as we go to press, | am happy to
announce that a hall has been found,
and the 1st general meeting of the
Sydney area computer club will be held
at 8 pm on Monday the 17th January,
and thanks to the kind actions of the
NSW Division of the Wireless Institute
of Australia, the meeting will be held in
the WIA Hall, 14 Atchison St., Crows
Nest, NSW. Hope to see you there.

- K.B.
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AN 1/0 PORT FOR THE SC/MP: PART TWO

This month, we present the remaining details needed to complete an 8 bit parallel

1/0 for the SC/MP.
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OPERATION

The 1/0 port appears to the SC/MP
as a memory location. So to input data
to the accumulator, the SC/MP executes
a load (LD) instruction, and to output
data to the 1/0 port, the SC/MP exe-
cutes a store (ST) instruction with the
correct memory address.

This address depends on how you
configure the address decoder IC6.
For example, by taking S2 from IC1
(on last month’s circuit) and connect-
ing it to Pin 5 on IC6 (address decoder
given in this month’s circuit) and using
the circuit given this month, the desig-
nated address would be 04Q0. That is,
the top byte depends on which out-
put of IC1 (last month’s cirbuit) is
used and the bottom byte depends on
which output of IC6 (this month)
is used. Of course, SO, 1 and 7 of IC1
are already committed and can not be
used as /0 addresses.

CIRCUIT DESCRIPTION

DBO-DB7 is the SC/MP data bus on
the evaluation board. When a valid
load 1/0 is executed, RDE goes low
with NRDS and enables the 3S buffers
IC1-2, transferring data from the data
input port to the SC/MP data bus.
When a valid store 1/0 is executed,
data buffered by 1C2-3 is loaded into
IC4-6 by WDLE, with WDLE occuring
as a result of NWDS.

EXPANSION

Adding more latched outputs is easy
with provision of connecting up to
seven more sets of latches to the out-
puts of 1C2-3. For each added output,
you also need a nor gate and this
should be wired as is IC7. For each
output use one of the remaining out-
puts of IC6 (i.e., S1 thru S7). More
inputs can be added by connecting
more 3S buffers parallel to IC1 and
IC2. However, be careful of the out-
puts of these buffers exceeding the
loading rules of the SC/MP data bus.

CONSTRUCTION

No constructional details are given
except to say that the original circuit
was built on Vero board and it worked
ok, remember to keep the lead going
to the evaluation board as short as
practicable. A pc board layout is al-
ready under way, and should be finish-
ed by January. If any one is interested
in copies of the artwork, they should
be available by writing to Kevin Barnes,
c/- the Magazine.
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MATCHING FM TUNER
FOR TWIN 40 / TWIN 25

Based on the International 740 (ET! March 1976) the
RX7400 has been redesigned to incorporate a really good
looking 10 gauge front panel and a new LED tuning
indicator. The unique LED “electronic dial” and precision
tuning potentiometer have been retained. The AP2157
preassembled varicap front end means the RX7400 is easily
constructed and aligned without special equipment. Optional
AM module available.

RX7400 kit $125.00 F.

Assembled & tested $155.00 F.
AM 200A AM tuner module $20.00.
Post & packing $1.50.

TWIN 40: REDESIGNED FRONT PAN

Based on original design by Leo Simpson at Electronics
Australia this superb amplifier delivers 40W RMS per channel
equipment the TWIN FORTY features a fully imported
matching knob set and a redesigned front panel. BY
POPULAR DEMAND two additional switches are provided

and these can be used for scratch/rumble filters, speaker
switching, loudness controls (details on request). With our
step by step preassembly manual construction is a real P

breeze.

TWIN 40 KIT $105.00 F. S'I’, 00
Assembled & tested $135.00 F. ° Assembled and Tested

TWIN 25:A VERY POPULAR KIT

We still have stocks of the POPULAR TWIN 25. Now
design features improved thermal stability and higher rated °
current bias transistors. . s

TWIN 25 $89.50 F.
SCMI I O —~ LOW COST 1/0 KIT FOR SC/MP SCMPIO kit

The SCMPIO kit now provides SC/MP users with a low
cost input output capability. This is a great kit if you don‘t 349.70
have ready access to a Teletype. It is an ideal teaching aid,
learning and development tool for hobbyists, professors, plus $2.50 post pack
students and electronic entrepreneurs at all levels. & insurance
Housed in an attractive anodized aluminium cabinet,
SCMPIQ features a user front panel function and LED $] 79 70
displays. Using these facilities it is an easy matter to execute s
programs, examine or modify the contents of memory and
run programs.

plus $3.50 post pack
and insurance

POSTAL ADDRESS: THE ELECTRONIC MAILBOX, P.O. BOX 355, HORNSBY 2077.

APPL'ES WAREHOUSE & SHOWROOM: 109-111 HUNTER STREET, HORNSBY, N.S.W. 2077.

TECHNOLOG Telephone: 476 3759 476 4758
PTY.LTD.

TRADING HOURS: 9—5 WEEKDAYS, 9-12.30 SATURDAY

Note: Items marked F are not suitable for posting and will be sent freight forward.
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SilNoLicS
Think

PHILIPS

DESIGNER’S CHOICE

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

B FM AMPLIFIER/MIXER
SD6000
B AM/FM CHANNEL RECEIVERS
TBA570, TBA700
B AM RECEIVERS
NES546, TCA440*
B FM DETECTOR/LIMITERS
ULN2111, TBA750A TCA420A,
TCA770
B FM GAIN BLOCKS
ULN2208, ULN2209
B FMIF SYSTEM
CA3089
B STEREO DECODERS (PLL)
TDA1005, UA758 (MC1310E)
B DUAL LOW NOISE PREAMPS

LM381, LM382, LM387, NE542;

PA239, TCA490 (UA739)

Electronic
Components
and Materials

B DC CONTROL CIRCUITS
TCA730, TCA750

B ELECTRONIC TUNING STABILISERS
TAA550, TCA530, TCA750

B POWER DRIVERS
NE540, SE540, NE541*

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

When buying audio ICs from your local
component supplier be adamant that you will only
accept Philips/Signetics. You want the best. If he
can't supply from stock ask him to order in for you.
And if at the same time you need
semi-conductors, ask for Philips transistors,
Darlnngton transistors, diodes and rectifiers.
They're Australian made ~ and by supporting the
Australian industry you help them support you.
Good business - good sense.

Philips Electronic Components and Materials,
P.O. Box 50, LANE COVE, 2066.

Sydney 421261, 420361; Melbourne 6990300;
Adelaide 2234022; Brisbane 227 4822;

PHILIPS

153.0182

*(available soon



Confusion

| am somewhat confused so | hope
you can help me. | have seen references
to using the BASIC language on both
the 6800 MPU and on the SC/MP, but
how can this be, | thought each MPU
has its own language?

T.A. Wagga.

Yes each MPU does have its own
machine language. BASIC will not
run directly on any MPU, it has to be
translated into machine code first by a
program written for that particular
MPU. Such a program is called a
compiler. The beauty of BASIC and
other high order languages is that to run
somebody else’s program on your
computer, all you need is a compiler
suitable for your particular processor,
even if your computer uses a different
MPU chip to his computer.

Raising the Standard

Let me take this opportunity to con-
gratulate you and your staff at ETI for
an excellent magazine and on the timely
introduction of Print-Out.

Since this is the beginning of the
hobby in Australia, how about starting
off on the right foot with some form of
standardization? It could be applied to
both hardware and software. Everyone
it seems will go the cassette route for
mass storage, so how about a standard
data rate and modulation method?

CONTRIBUTIONS — WHY
NOT MAKE SOME MONEY
WITH YOUR SPARE TiME
ACTIVITIES. ETI is continually
seeking high quality manuscripts
written by individuals with
personal experience in the com-
puting field or who have know-
ledge that would be of benefit to
our readers.

Payment is based upon manu-

script presentation, technical
quality and suitabitity for ETI
readership and is between $20 to
$50 per typeset magazine page.
For more details refer to the
back inside page.

. I
BaveepescMecrsonsesacse seevoes ssecvdiosscssncas sesessssnssans Cegrasean

Articles on scientific applications
would be nice. The computer was
designed as a scientific tool; we don't
all want to play super space electronic
hangman life — ""war pong”’.

S.E. Newcastle

Standards are nice to have, but, who
selects them? The magazine can set
things going by publishing only good
designs, however, we don’t have the
right to dictate them to you. | would
be interested to hear from anyone who
has ideas on possible standards.

When?

| have really enjoyed Print-Out and
cannot wait for the next issue. When
is the magazine going to publish the
constructional details for a micro-
computer? | think such a computer
should not need a terminal, but use a
method similar to the Micro 68.

H.W. Strathfield.

That would be giving away secrets.

RRESPONDENCE

Space War

Let me first add a word of appreciation
to all the others you must be receiving.
ETI is a great magazine.

The other item | would like to bring
up is, what is spacewar and what is it to
do with computers?

T.J. Melbourne.

Spacewar is a war game that simulates a
battle between opposing space ships or
fleets. Like most war game it can be
played on paper but, playing it on a
computer adds another dimension to
the game, real time action! There are
many different versios now available,
the latter ones have a tendency to be
called Star Trek. To quote from one ad,
Y our mission is to rid the galaxy of the
enemy using your warp engines, phasers,
photron torpedoes and shield control.

Beware of enemy attacks, supernovas
and space storms’’. This version is
designed to run on a 6800 and needs
about 4K of memory, cost is $10.

47 Birch Street,
BANKSTOWN. N.S.W. 2200

COMPUTER BITS

A DIVISION OF AUTOMATION STATHAM PTY. LTD.

SATURDAY ASSEMBLER
SERVICE

Most Saturdays we have our IMSAI 8080 running and
hobbyists who have purchased equipment from us are
welcome to use our facilities to edit and assemble their
programmes — Just ring first to see if we're in, or make an
appointment earlier in the week.

Phone (02) 709 4144
Telex AA26770
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VKs’ MPUs

Ray Rodwick VK2ZTZ reports
that microcomputers are becom-
ing a very common topic on the
airways around Sydney. Ray goes
on to say that a number of amat-
eurs already have microcomputer
kits, and that many others have
them on order.

Because of this interest, dis-
cussion about microcomputers has
become quite regular on the 2
metre FM nets, especially during
the breakfast sessions on Channels
8 (repeater) and Channel 40.

However this situation is expected
to change following a recommen-
dation from the NSW Division of
the WIA.

Because of the popularity of
microcomputers, the NSW Divi-
sion of the WIA was approached
with the view to allocating a
pair of two metre channels for
microcomputer use. They replied
by recommending that Channel 71
(147.55 MHz) and 72 (147.60
MHz) be used, 72 as a voice chan-
nel for general discussion and
co-ordination and 71 for data
transmission between computers.

Ray also reminds us that for
data transmissions other than the

standard RTTY format, a special
licence is required from the Radio
Branch. :

NEWCASTLE COMPUTER
HACKERS TAKE NOTE

Dr. Peter Moylan rang through the
other day to say that a computer
club has been formed in the
Newcastle district. The first meet-
ing was held on October 26th and
already they have a club project
going — a SC/MP system that can
be built for $50.

The club meets at the New-
castle University twice monthly
and is looking for new members.

Anyone interested in joining can
get further details by phoning
Peter on 68-5256 (049).

NEW ZEALAND COMPUTER
CLUB

News reached ETI last month
of a computer club now oper-
ating in Auckland, NZ. Very
few details are available except
that club members are interested
in both 6800 and 8080 systems.

The club invites new members
and those interested can obtain
further details by sending an

SAE to Box 27, 206, Mount
Roskill, New Zealand.

UV COMPETITION
HOTTENS UP

Texas Instruments, Motorola, and
Advanced Micro Devices are ex-
pected to release their versions of
8K UV-erasable. programmable
ROMs in the first quarter of 77.

At present intel practically owns

this $30 million market with i
e rket with its

NEW LSI FAMILY

Texas Instruments about to re-
lease a new family of bipolar large
scale integrations. At its heart this
new family has two versions of
a 4-bit microcomputer slice, they
are the SN54/741.5481 and a 2L
SBP 0400.

ITT TO SELL CP1600

General Instruments-and ITT have
signed an agreement for ITT to
become an alternate source for
Gli's CP1600. Plans call for ITT to
manufacture the chip in Germany
primarily for the European market.
It is also reported that G! have

reduced the one off US price of
the CP1600 by 50%.

.
SYDNEY AREA

MICROCOMPUTER CLUB

Are you involved in computing either at home or at work?

Are you planning to become involved with one of the new microp-
rocessor based systems now available?

Then why not come to the 1st general meeting of the Sydney area
computer club to be held on Monday the 17th January at 8pm in
the WIA Hall, 14 Atchison St., Crows Nest. NSW.

= 1
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After paying 80-odd dollars for a
SC/MP evaluation kit, it comes as a bit
of a shock to find you have to pay out
an extra $1,500 for a teletype to drive
the evaluation board. A situation like
this is a perfect cue for some enter-
prising person to step forward with a
very simple solution, and it looks like
Owen Hill is that person.

Owen’s Company, Applied Tech-
nology, is now offering a device he calls
SCMPIO. Acting as a serial interface
operating at 110 band, it can be used in
place of a teletype. Unlike the front
panel mentioned earlier in ETI, SCMPIO
makes use of the kitbug monitor pro-
gram, this means the contents of the
microprocessor internal registers can be
easily examined and changed, and the
three kitbug commands utilised by the
operator.

Using SCMPIO

Data or commands are entered via the
8 switches visible in the photo. Data out
or kitbug promptings are displayed by
8 leds also on the front panel. When
using kitbug all inputs (data and com-
mands) are in ASCII, so to enter M for
example, 4D (hex) is set up on the
switches and the load button pushed.
Similarly when SC/MP issues the
familiar illegal character prompt, the ?
is displayed as 3F (hex). To use
SCMPIO then, each action of pressing a
key on the teletype’s keyboard is
replaced by setting up the ASCI| code
on the switch register and pressing the
load button.

The key to SCMPIO’s successful
operation however, is its ability {when
in the ‘step’ mode) to go into the Halt
mode each time it finishes outputting a
character. A teletype leaves a string of
characters printed on paper as a record,
but in the ‘run’ mode SCMPIO leaves
no such record and relies on your
memory or a pencil and paper for a
permanent record. Since the characters
are outputted at the rate of 10 per
second, some means is needed to give a
delay long enough for the operator to
decode and take note of the output.
This SCMPIO does by providing
circuitry that halts the microprocessor
{(when it is switched from ‘run’ to
‘step’). After noting the output oper-
ation is continued by pressin the Run
or Load buttons, putting the micro-

A LOOK AT SCMPIO

processor into run mode.

The SCMPIO evaluated was supplied
assembled and came with a modified
SC/MP evaluation board so we can only
guess how long it would take to
assemble the kit, probably less than 2
hours from the number of components
in the finished design.

There are two pc boards, a main
board with a socket for the SC/MP
evaluator board, plus holes for a second
72 way socket. The second board is
fitted with leds and switches, and is
held in place by the switches being
mounted on the front of a U shaped
chassis. The leds poke through holes
punched in the front of the chassis.
Flying leads interconnect the two pc
boards and three other leads go off to
an external +5, —12 volt power supply
{not provided, we used one of Applied
Technology’s AT 1250 supplies).

Operating SCMPIO

Operation proved simple, if not a little
tedious, once the operating rules were
memorized. Having to change up to 8
switches for each inputted character

certainly takes longer than pressing keys
on a teletype, but then the one and half-
odd thousand dollars that was not paid
out also stays in your pocket longer. A
simple program to flash the display was
coded and loaded without difficulty.
Needless to say, it bombed first go, but
the problem was traced to unfamiliarity
with expressing ASCI| as hex; once this
was fixed, the display flashed nicely.
The only slight concern was with the
switches: they are high quality C&K
toggle switches with a quite positive
action that requires finger and thumb.
While using SCMPI0O, the thought
occurred of how to fit a simple hex
keyboard in place of toggle switches.
When this was mentioned to Owen Hill,
he revealed that a similar idea had
occurred to him and was already being
investigated. He also advised that an
optional display could be used in place
of the 8 leds, namely the ETI 630 hex
display. Apparently the SCMPIO kit is
proving popular, so much so that
Applied Technology is considering
exporting them to the States. This
proposition was recently made more
attractive with the recent devaluation.
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] | SPECIAL OFFER | UNIQUE OPPORTUNITY
Lo iTED QUANTITY

VINTAGE COPPER ETCHINGS

THE Authentic reproductions from an old technical manual
EDXSON & SWAN published in London 1896 this selected set of three signific-

TNITED .
ELECTRIC LIGHT COMPANY, LIMITED. ant praducts may set us all to reflecting on the progress

Hest Offers, Warehomses and Skowromme technology has made in the past 80 years.
RN G, i ol s e The advertisements have each been beautifully reproduced
53 PARLIAMENT STREET, WESTMINSTER, S.W. on 8" x 10" (20 cm x 25 cm) copper laminate etched with
Senpia Sty BRI AES I of 1977 photographic precision in our own printed circuit
ORIGINAL INVEXNTOR3, PATENTEES AND FOUNDERS OF
THE, MHOAN s LA TR facilities. The set will make an ideal wall decoration for your

office, den or computer room.

1\ S
N (I h’«y

“EDISWAN"

1 A $ _l 9 5 0

PRk gy SO ° setof 3
37.50 each

e 's_rusning

H1OM YOLTAGE LAMP WALF BZE

THE BEST AND CHEAPEST IN THE END.

Fupplien o the War Offie, m. ial (ffce, Post Oice.
Uaudeigal Giarernmenta, Cirporntisne. St nu“p and Radlwny Cos,,
Clui, Hotels, n.-.vm. Z

BRANCHES AND AGENCIES THROUGHOUT THE WORLD. Ml FOe 5 IR plus $1 .Oo postage and
HlGH VOLTAGE LAMP EDISON & SWAN U'I;E;JKE‘uCTRlC LIGHT €O. ha ndling
gl o0 Addroses of Showmmame. e, see . 4 of theve Advie

“BELGRAVE " TELEPHONE, EDISWAN MOTOR

The most reliable Instrument for
Office or Domestic use

To Applied Technology,
HANDSOME. Hlustration P.O. Box 355, Hornsby, 2077. I
showing I would flike to take advantage of your special offer for I
Belgrave l the vintage copper etchings.

RELIABLE.
Telephone P R RESSEMANG o a5 3 - wn be s s bn i s 45 g e e o I
on

INEXPENSIVE. béoaaiah:
enk Stand.

Write for Lenflet.

o g A e T R Bl [0\ @ ity P RS s
EDISON & SWAN UNITED ELECTRIC LIGHT CO.
- ) 01 - S (O~ OP e B S, Postcode ...............
Tor Addeesses of Bhowrooms, ele. see p. 1 of Lhese Advin.
(OFFER VALID IN AUSTRALIA ONLY)
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The Manufacturer of your 33mm  35mm SLR Cameras They attainthe  in the fixed mount series below.
SLR will tell you the ideal interchange-  highest optical and mechanical Alternately, there are two other Vivitar
able lenses for your camera carry his standards, yet sell for considerably less ranges-the Series 1, and TX inter:
brand name. than most manufacturer brands. changeable mount senies. We're sure
We'd like to tell you about Vivitar.  Admittedly, our range isn't as extreme that Vivitar will more than meet your
The Vivitar series of lenses fit most as some Manufacturer systems; but we requirements.

believe that our range covers all the
popular focal lengths, and covers them

[ ®
well. That's probably why Vivitar is the VlVlt ar
largest selling lens in the United States ®
possibly the world. The lens you're The alternative lens system
looking for, will probably be featured

. pue S —
- - i & i \.1‘
)

.// “u \'\Q " ame
= manufacturerSsas
recommend

these
lenses

for his

85-205 300mm
F3.8 F5.6
MACRO ZOOM

135mm
F2.8



Model SRAI4SR Portable

A 48 key, 14-digit rechargeable scientific notation electronic calculator.

MADE IN
U.S.A.

Dimensions »
1% H x 37 W x 5%TL

14 Digit Display

20t 701 90,
The display capaaty of this machine is able to
show values ranging from 1.0 x t0~" w to
9.999999999 x 10%. This represents a prea-
sion capability which exceeds those known to
most of the physlical constants in the universe.
There simply is no limit to the value of the an-
gles you can enter for tngonomaetfic functions.

The exponent key iets you make an entry in
the exponent field of the display.

Logic
The logic of the SR4148R has been designed
for practical, easy entry. The system is alge-
braic so that computations are indexed into
the machine just as you would write them
onto paper.

Outstanding and Exclusive Features

For students, numerous fundamental math
principles have been programmed into the
logic of the machine. Among these tenets are:

Any number raised to the-zero power
equals one

Zero raised to any power equals zero

All resuits are precise for immediate com.
prehension.

EEt For professionals, such exclusives as the ex-
EE | ponent integer increase and decrease keys

EEt EE ! greatly facilitale complex calcu-
tations. Engineers, for example, commonly
work with familiar values as 10°* for micro-
seconds. W, after a computation an exponent
reads: 10~ and the operalor wishes 10 express
this in microseconds, merely pressing the

EE | key permits him lo step down the ex-
ponent accordingty.

Pertormance Categories

Memories  Two Independent storage registers:
STO 1 RCL 1
STO2RCL 2
[P figna of automatic memory summation
ey.

Special Keys
dir Degree/Radian Mode Key
(9 Parenthesis Keys
—P Converts Rectangular Coordinates to Polar
—R Converts Polar Coordinates to Rectangutar

Log Keys
e~ Calculates natural antilogarithm of x
log Calkulates common logarithm of x
Ln Calculates natural logarithm of x

10~ Calcuiates common antilogarithm of x

Statistical Keys

Xn The distnbulion key is pressed after each
numeric entry in a mearvstandard deviation
example

x «2a To tind the average distnbution "W press the
statistical key. Finally, to see the slandard de-
vaation o press the exchange register key
Xoey

Trigonometric Keys

arc used when determining inverse tng caicula-
fions
sin Calculales the sine of x

cos Calculates the cosine of x
tan Calculates the tangent of x
Power Keys
Vim Raises the base y 10 the x power
x Squares x
VX Obtains the square root of x
:/y_ Determines the x root of y

w P1 is an automatic constant which is recalled
when this key is pressed

Standard Keys
Ny Exchange register key
+/-  Sign change key

ix Inverse or reciprocal key
CE/C  Clear Entry and Clear All
x + . = ..And last but not least

the standard four function
and arnthmetic keys.

POWER SUPPLY:
RECHARGEABLE NIJCAD BATTERIES & AC
ADAPTOR/RECHARGER (included free of charge)

Pre-devaluation price for existing stock $36.50
Sales tax exempt or $41 .98 Sales Tax paid

Price for future imports $42.89 Sales Tax exempt or
$49.32 Sales Tax pald.

Post, Pack & Insurance $2.50 per Calculator

INFRA-RED TRANSMISSION OF SOUND
AND REMOTE CONTROL SIGNALS

Last Yaar the first TV sets appeared on the market
with INFRA-RED sound transmission for earphones,
Apparently, in the near future, sets with INFRA.RED
remote control will follow. In addition, it can be
expected that INFRA-RED transmission will be
applied shortly in the Hi-Fi sector. Already, during
last year's radio exhibition in Berlin 2 model of an
INFRA-RED stereo system for earphones recep-
tion was demonstrated.

W.H.K. has now avaliable a 26 page report on this
subject with the following :

General remarks on INFRA-RED Transmission,
Effect of ambient tight,

Photo Components,

INFRA-.RED Sound Transmission,

Mono Sound for Tetevision Receiver

INFRA-RED Stereo Sound Transmission

Remote Control with INFRA-RED Light,

Remote controlled TV Sets,

anhs,

Circuit ""Trensmitter for INFRA.RED Sound Trans-
mission,

Circuit ""Receiver for INFRA-RED Sound Trans-
mission,

information Transmission System for TV Remote
Control,

Signal Wave Forms,

Input Amplifier for INFRA-RED Remote Control
INFRA-RED Trensmitter with high FM Linearity,
INFRA-RED Receiver for Narrow-band FM Audio
Tansmission,

INFRA-RED Transmitter for wide-band FM Audio
Transmission,

INFRA-RED Transmitter for wide-band FM Audio
Transmission,

INFRA-RED Audio Transmitter for small FM
deviation,

Technical Data Sheets on various components.
Price for OPTO Components for Transmitter &
Receiver under $10.00

We will manufacture various KITS and slso supply
all components.

PRICE for the 26 page Report ” INFRA-RED
TRANSMISSION OF SOUND AND REMOTE
CONTROL SIGNALS " $2.50 incl. postage.

COMPUTERS

W.M.K. is designing MICROCOMPUTER SYS.
TEMS in Australia. At Prices below those of
imported machines we will privide Kits, Jparts
and completl systems. (f you require a data
pr for Busi . Industrial
process control or even hobby activities it Is
probable that we have the machine for you.
Write to W.H.K. giving some details of your
requi s so that sui literature can be
forwarded.

For People working with computers we have
a very useful book: "MICROCOMPUTER
DESIGN". Microcomputer Oesign contains
a wealth of detalied design information, The
insight gained from this book will be of use
to designers and experimenters alike. Topics
inciude: 8008, 8080, Micrqprocessor compari.
sons, Bus Structure, Input/Output instructions,
input design approaches, Output Techniques,
Combined Input/Outputs, Adding 8008 instruc-

tions, Expanding 8008 capabilities, Random
AccessMemory, Read only Memory, Direct
Memory Access, Interrupts, Saving Status du.
ring Interrupts, elc, etc.

Price: $30.00 plus $3.50 post, pack & insur...

1065 page SIGNETICS DATA MANUAL
listing: Logic, Memories, Intertace, Analog
and Microprocessor

$11.50 plus $3.50 post, pack & insurace.

To those customers who have experienced jong
delivery delays we extend a sincere apology.
With many items we are st the mercy of overseas
suppliers, however by manufacturing more of
our products in Australia we hope to avoid
somae of these delays.

A hint to those people who append technical
queries to their orders: Please don't, Processing
of both the order and the query will be expe-
dited, If separate sheets are used,

We have 8 number of Orders on hand which
ean not be processed for the lack of an address.

Because of our dependence on imports and low
profit margin, we e¢annot absorb the effect
of the recent devalustion.

Please add 15% to all prices in our Catalog No 7

it will be several months before s new catalog
is published. Copiles of our Catalog No 7 are
avallable for $0.50 incl. postage.

Perhaps it is 2 iittle late to wish you all a Merry
Christmas, but at least have 2 Happy New Year,

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION

IMPORT, EXPORT, WHOLESALE & RETAIL
PHONE: 396-3742 (STD area code 03)

MANUFACTURING,
2 GUM ROAD, ST, ALBANS, 3021.
POSTAL ADDRESS: P.O. BOX 147, ST. ALBANS, VICTORIA. AUSTRALIA. 3021.

VICTORIA. AUSTRALIA.
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Project 632

DISPLAV

uni

This project will allow you to put text onto your TV screen. Although primarily
designed as part of the ETI Microcomputer Terminal, it can be modified for other

display or captioning applications.

THIS VDU PROJECT COMBINES
with the ET1 632 keyboard (published
last month) and a serial-parallel con-
verted (yet to be published) to give you
a cheap substitute for a teletype. The
ETI terminal will enable you to use the
monitor programs in the evaluation kits
from microprocessor manufacturers,
and it can be used with any 8-bit
microcomputer.

This month we are describing three
of the five boards to be used in the
VDU. When designing the unit, we have
tried to compromise cost with utility.
Our modular approach facilitates
customising by the experienced experi-
menter,

The characters are generated within
a 5 x 7 dot matrix (see Fig, 2), arranged
in seven horizontal rows of five dots.
The seven five-bit words are produced
by a ROM (read only memory) which
can generate 64 different characters
(including a blank space).

Format

“When deciding on the number of
characters which can be fitted on the
TV screen, the limitation is that there
are only about 300 TV lines (forgetting
the interlaced line). There are seven
lines needed for each character plus

some more to give a space between
lines. This limits us to about 28 or 30
character lines.

The number of characters in each
line is set by the format required for

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977

{

each character, and the space between
characters. Between 30 and 50
characters per line can be used.

The final arrangement we chose was
24 lines of 32 characters — giving 768
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Project 632

PIN 16 is +5V R/W

INES PINBisOV

1C9/1
- ~ js/P[, S How It Works ET1.632
A " 9% Power Supply — The positive power
Pl (o8 rail is derived by a full wave, centre
. . tapped, supply which is filtered and
7 regulated by an LM309 IC! This can
4 B 1co/2 [ ] provide +5 V at up to one amp. The
wIJ ' negative supply, which is needed for
i 2 1~ ﬁ?o the 2513 character generator ROM,
2 . WOy uses a simple half-wave rectifier and
Te? zener regulator.
S
g . Memory Card — The RAMSs we use
8 13 | are 2102 types which are organised
|C9/r3| in a 1024 x 1 format. Each of these
p ) '21/" -0 has 10 address lines, an enable input,
i 1/0, a read/write control, and separate
hs e Pl input and output ports.
: - We use eight of these on one
6 board to form a 1K x 8 memory —
- | 2 ' the address lines, the enable and the
Ic10/1 ) read/write inputs are simply
- - 12N 0 paralleled. However, to make the
5 K 1o, input and output términals common
H 1 ﬁ l._"’ (creating an eight-line input/output
Y oica 1C10/2 bus), we must use tristate buffers
H 2 ov between these lines on each IC.
‘ E o The read/write input is inverted
1C9/4 by IC10/5 and this controls the
PN X tristate lines. This is then reinverted
% . B Vg S to drive the R/W line of the 2102s. If
2 P, 1705 the enable line is tgken toa ‘.’1 Gyl
M, (g5 ensures that the tristate line is aiso
s ~ taken toa ’1", disabling the outputs.
H
o e - |c10/3g _‘_ ———
19 12 ' : —0
. o “ WRABCDEFG
' 1c6 IC10/4
: : ov
- HIJKLMND
T |c9/'5{&"
1 12 14 13 —0
: YT = PRRSTUUM
18 1M
‘4‘ IC7
2 3
e AYZLEN] A
: ucs/r—" -
2 3
1 12 —0 l II :'i' l
;5 i I/O' » # $ B
15 1"
¢ ics
; § ot E o g&sas ': :' * + J =y -“..
8 13 W’ +5V "
1C1-~1C8 are 2102 e B 4
+ e o IC10/5 R1 IC10/6
ch i;gug 367 zl ?03 .47. O. 4 3
) > is v s 5 —— ?
u)ooébj)oob PINB_'SOV ! ov ov 8 9 . { g }
3;:?:23:23 1C10 is 7415368 C_E_ L}
L

ADDRESS

Fig. 1. Circuit diagram of the memory board.
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" Fig. 2. The 64 characters available from the ROM.



D1
IN4001

ov x ) ! IN IC1 ouUT +5V
o /:'.O 1 "'l L LM309 1 E
ACTIVE ! D2 arle ca
. ‘ C3 com 100n
240V ac ! IN4001 -f000u |1ooo,, e
: — D3 +I = 201 )Y,
NEUTRAL c2 12V
IN4001
o~ o 18V I 220u 400mV
- AAAA * —0
EARTH ik T R1 —12V
PL1.5-18/20 VA 330

i

Fig. 3. Circuit diagram of the power supply.

characters in all. At 32 characters per
line, the memory can hold 32 lines
(1,024 characters) — this means that
only 75% of the characters in memory
appear on the screen. The “hidden’’
lines can be put to good use, as we shall
see later.

Video

Each line sweep of the TV setis
completed in about 64 us including the
flyback. To fit 32 characters which use
five dots and five dots space each, the
time allocated to each dot is only about
170 1 This means that the modulation
frequency required is about 6 MHz.

While an RF generator and
modulator can work at that frequency,
the band width of the TV set, especially
black and white sets, could limit the
performance. Therefore, we decided to
leave the output as a video signal and
add a video input socket to the TV set.
An article on how to convert the TV
set was published last month.

Sync Generator

As said earlier, we are describing three
boards this issue: the power supply,
the sync generator and the memory
card. The sync generator is a universal
design and it is described as a separate
project elsewhere in this issue.

Memory Card

Initially we were going to describe a
general-purpose 2K x 8 RAM card with
‘all the appropriate input-output buffer-
ing, etc., but it was finally decided that
for the VDU this would be wasteful.
Consequently, we designed a TK x 8
board with input-output buffering, but
not address buffering.

In the VDU only six bits are used to
specify one-of-64 characters — so we
can leave out two ICs to give a 1K x 6
memory. The full 1K x 8 is available
just by soldering in two more chips.

C1 »
DEEERER ¢ ad
‘ ‘ |
1

T R AT SN

AL O O A O O O O L A A
>$O‘—Nc<0<rm2222wmmvmmr\co'§|
e el 000900009:E

Fig. 4. Component overlay of the memory card.

Construction ETI 632

Assembly of the power supply is simple
and the only point to watch is that the
pins of the 1C do not touch the heat-
sink — use pieces of tubing over the
pins. No insulation is needed between
the IC and the heatsink.

With the memory card, first check
the board very carefully for breaks in
the tracks, etc. These tracks are thin and
on double-sided board a broken track
under an IC can be difficult to find
later.
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PARTS LIST ETI 632
MEMORY CARD

R1 Resistor 470 ohm % W 5%
1C1-8 Integrated circuit 2102*
1C9 Integrated circuit  74LS367
IC10  Integrated circuit 74LS368

*1C7,8 not needed for VDU.
Qi Transistor BC549
PC board ETI 632 M

Molex connectors type A2145A to a
total of 22 pins.
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Project 632

With double sided boards without
plated-through holes it is necessary to
solder on both sides of the board.
Unless wirewrap sockets are used {and
these are expensive) don’t use sockets at
all. Use a small soldering iron and fine
solder. Be especially careful in checking
that the tracks are not bridged on the
board.

ETI632 P

R 1)

Fig. 5. Printed circuit layout of the power supply board Full
size 76 x 76 mm.

PARTS LIST ETI 632
POWER SUPPLY

R1 Resistor 330 ohm % W §%
C1,3  Capacitor 1000 i 16 V electro
c2 Capacitor 220 4 35 V electro
D1-D3 Diode IN40O1 or similar
ZD1 Zener diode 12 V 400 mw

IC1 Regulator LM309

Transformer PL1.5—-18/20 VA
PC board ETI 632 P
-‘One Molex connector A2145A 3

One Molex connector A2145A4 dc OUTPUTS ac INPUTS
Heatsink DSE H-3400

>
o

—-12v
ov
+5V
7.5V
15V
18V

Fig. 6. Component overlay of the power supply board.
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Fig. 7. Printed circuit layout of the memory board (both sides) Full size 100 x 105 mm.

J)

B

\
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ETI 632 M
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HYBRID AMPLIFIERS
for electronic cross-overs,
stereo, public address and
other audio applications.

Models: $1-1010G, S$1-1020G
$1-1030G, S1-1050G

ELECTRICAL CHARACTERISTICS

I Charactemstic $1.1010G $1.1020G
Maxsmum rms Power 10w 2w
Gutput Load B ohms 8 ohms
Supply Voltage 3V or IV 4BV or *23V
Absolute Max. Suppty
Voltage 45V or *22.5V S5V or *25V
Supply Current (ave.) 0507 0124
Protective Fusing 1A Qurck Blow 1A Queck Blaw
Harmonic Distortion at
Full Dutput 0.5% man. 0.5% max.
Maximum Input Voltage (pp} | tov 10v
Voltage Gain Full Feedback
(Po = 1W) 3048 typ. 3048 typ
Charactenstic $110306 $11050G
Maxrmum rms Power oW Sow
Output Load B ohms 8 ohms
Supply Voltage S8V or 127V 66V or *33V
Absalute Max. Supply
Voltage 60V or *30V BOV or *40V
Supply Current (ave.) 0.86A LIA
Protective Fusing 1.54 Quick Blow 28 Quick Binw
Harmome Distortion at
Full Gutput 0.5% man 0.5% max
Maximum loput Voltage {pp) | 10V 1ov
Voltage Gain Fult Feedback
(Pg = 1W) 30d8B typ. 3048 typ

AUTOTRONICS
PTY.LTD.

47 Anzac Ave., Engadine, 2233
(02) 520-9442,

QLD: Fred Hoe & Sons, Brisbane. Techni-
parts, Brisbane. E.D.A. Delsound, Brisbane.
Lighting & Electrical, Brisbane. Haralds
Electronics, Rockhampton. Audiotronics
Brisbane.

N.S.W.: George Brown & Co., Sydney. Pre-
Pak Electronics, Sydney. M.S. Components,
Sydney. Radio Despatch Service, Sydney.
G.B.L. Sound Systems, Newcastle.

VIC: J.E.S. Electronic Components,
Melbourne. J.H. McGrath, WMelbourne.
Radio Parts, Melbourne. Lanthur Elect-
ronics, Nth. Balwyn.

S. AUST: K. D. Fisher & Co., Adelaide.

W. AUST: Continuous Music Systems,
Perth. Willis Trading Co., Perth. Atkins
Carlisie Ltd., Perth. B.P. Electronics,
Albany.
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SAVE! SAVE! . SAVE!

IN CASSETTE
DUPLICATORS
CRO02, C60 1.85
C90 2.50
UDL C60 1.22
C90 1.46
C120 2.06

UDL, genuine high speed
duplicating tape, min
dropout max freq response
FANTASTIC FOR
DOMESTIC USERS

LOow C601.10
NOISE C90 1.34
C120 1.84

869 GEOR R

Cnr. George & Harris Sts.,
Railway Square
Ph. 211-0816, 211-0191

OPEN MON. TO FRI.
8.15am to 5.30pm
SAT. 8.00am to 11.45am

CIRTEK

The P.C. People
P.0. Box 57, Rozelle, 2039

Make your own printed circuit
boards the easy way with pro-
fessional results. Less waste, no fuss
process using RISTON precoated
boards. Send S.A.E. for intro-
ductory leaflet and price list.

HOBBY PACK — for hobbiests,
designers.  Contains  pre-coated

J . ; boards, developer, stripper, etchant
Comprehensive stocks of electronic . . ' . '
e inst. $13.95 (add $6.00 P&P,
. . e JEAN RENAUD push button switches extra refunded).

Prices are for 1-59 units made up to your combination within 8

60 less 10%, 120 less hours. .
15%, 240 less 20%, 500 o Replacement valves for National TV.

e University & Trio test .equipment.
less 25%, 1000 less 30%. o TV Aerials, B&W colour and accesso- |

compare LN with the best
over counter tape.

HEY PRO USERS!

LABORATORY  -PACK — for labs,
low volume production, proto-

. ries. types, etc. Contains pre-coated
Custom length available &'Switches: [ boards, developer, stripper, etchant.
p/p $2.50 up to 20 units @ IC’s & semiconductors. $21.75 (add $6.00 P&P, extra

over 20 post free

Hudson Bay Marketing Co
P.O. Box 250 Cabramatta
2166. Phone 727-7445.

‘27 MHz Helicat Ground plane Antenna

#LUGS AND 50CKETS A GROUND PLANE WITHOUT HASTLES!

PLZSO wrth saprer s o g Teflon wire wound on light and strong fibreglass rod g¢79
SO239 chawn socket
A1 sngle connector

e Large variety of PC Boards.

refunded).

OPEN SATURDAY MORNINGS

ANTENNAS I

% WAVE HIGH EFFICIENCY GROUND PLANE
Solid heat-treated aluminium construction, rugid, 5
terminated to S0239 socket

27 MHz TRUCK ANTENNA

Twin centre loaded mirror mounted antennas es-
pecially designed for truck use. Comes complete with$42
cables, plugs, connecting brackets,

BUILT-IN SWR BRIDGE!
MODEL M1 27 MHz MOBILE WHIP *®

80
Coan o " $:
N 0achh VH*
e NEW Sieo
Labtining arcostor : 3
Base loaded stainlesssteel mobile

COUGAR 238 AM DELUX TRANSCEIVER whip, 405 inches, 50 ohm  $27
Delux mobile 23 channel (synthesised) for the quality conscious Novice. The Cougar bmpedance, vswr less than 1.5,

festures built-in swr meter, noise bisnker, detts tune. rl gain control, mic gan includes roof-top mount, optional

control, builtin modulstion meter, sepasate PA switch. Circuitary consists of t {C, boot hd mount, wring and coax with

20 transistors, 18 diodes. RECEIVER: dusl conversion, sensitivity 0.5 uV for 10 d8 PL259 plug. Tenstle strength 260,000

S+N/N, selectivity 6 dB bandwidth 5 kHZ, PA audio power 5 watts. TRANSMITTER: MODEL G2 AS ABOVE WITH

Sw nput, spurious harmonic suppression better than 55 dB GUTTER CLAMP

Comaes complete with mic, mobile brachet, dc cabie and manual. $29.90

POWER 27 MHz/CAR RADIO SPLITTER 6 o $31
] Permits operation of your AM or AMI_FM car radio
SUPPLY 3 S e T

9
RG58/u and car radio high impedance lead, sach
60 inches long. Excellent isolation between enter-
tainment radio and 27 MHz transceiver. Includes
adjustable 27 MHz matches for optimising SWR.

27 MHz Helical Ground plane

This fully regulated power supply with
an output of 138 vdc handles 3 amps
(5A peak} with built-in circuit breaker,

Spare parts arc availabie 10

Equipvod_ with an onoff switch and €S201 quality 2 position coax switch. Will handle up t0 2.5 Kw <
neon indicator. ldeal bench supply or pep. 50 ohms imedance, insertion loss better than 0.2 dB up to E —

for powering transceivers and receivers; ¥
Fitted with 3<core cable and 3 pin 500 MHz. Separation better than 60 dB.

e SWI$I;¢2'II SWR/PWR METER s

VICOM|VICOM| VICOM|VICOM|VICOM|VICOM|VICOM 1VICOMIVICOMIV|COMiVICOMlVICOMIVlCOI\/||VlCOM:VlCOMI
Head Office & mail orders . . . T
139 Auburn Rd, Auburn, VIC 3123 Ph: (03) 82‘5398 Perth Netronics, 388 Huntriss Ave., Woodlands Phone 46 3232

Sydney Branch Adelaide Graham Staltard. 27 White Ave, Lockleys Phone 43 7981
23 Whlting St, Artarmon, NSW 2064 Ph: (02) 439-1271 (8::::::: Daicom Electronics, 29 Colbee Court Philip Phone 82 3581

Elite Electronics, 69 Wardell St Dorrington, Phone 38 4480

Popular VC2 swr/pwr meter operates 3.150 MMz with
Power measurement 12/120 watts. Will handle up to
1000 watts. SO0 ohms impedance. twin meters, A
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New from Altec...

elegant in design ... outstanding

From the leader in Studio
Monitors ... the new stan-
dard for the discriminating
listener. All cabinets are
natural North American
hardwood veneers, hand-
rubbed and oiled. Two-way
and three-way systems.
Choice of grille colours on
selected models.

SPEAKER COMPONENTS
LOW FREQUENCY:
MIO FREQUENCY:

HIGH FREQUENCY:

NOMINAL IMPEDANCE:
CROSSOVER FREQUENCY:
ENCLOSURE TYPE
FREQUENCY RESPONSE:

OPERATIONAL POWER

RANGE.

Recommended o use with
amplifiers between these levels

FINISH:

GRILLE:

DIMENSIONS:

WEIGHT:

KENT HI-Fl

MOOEL ONE MODEL THREE MDDEL FIVE

8" bass driver 10°" bass driver 12'° bass driver
4" frame cone 4" frame cone 2eachd” frame
ariver driver cone drivers

8 onms 8 ohms 8 ohms

3000 Hz 1500 Hz 500 Hz

Sealed Vented Vented

50 Hz ) 20 kHz 50 Hz to 20 kHz 45 Hz 10 20 kHz
12wansto 75 walts, 10 walis to 100 watts 12 wans to 150 watts
30 watts conti 35 wans conti 45 watts conti
Hand-rubbed Hand-rubbec Hang-rubbed
oled oak oiled oak oiled wainut

Acoustically trans
parent brown knit
fabric mounted on
removable frame

53.3cmHx 28.2cm
Wx26.4cmD

10.4kg

(WHERE THE BEST EQUIPMENT COSTS LESS)

Acoustically trans-
parent black knit
tabric mounted on
femovabie frame

60.9cm H x31.8¢m
Wx29.2em B

12 kg

Acoustically trans-
parent biack knit
fabric mounted on
removable frame

64.8cm H x 36.8cm
Wx 30.5cm D

14.5 kg

MODEL SEVEN

12" bass driver
6%2"" trame cone
driver

4"" trame cone
over

8 ohms

850 Hz, 8 kHz
Vented

45 Hz 10 20 kM2

15 watts to 200 walts
50 walts continuous

Hand-rubbed
oiled wainut

Acoustically trans-
parent foam
mounted on remov-
able panel. Choice

of black, brown,
blue, or burnt orange

63.5cm H x 40.6cm
Wx35.9cm O

20 kg

in performance

MODEL NINE

12" bass driver
6%2°* trame cane
driver

5" frame cone drivet

8 ohms

800 Hz, 7 kHz
Vented

40 Hz10 20 kHz

12 watts 10 250 watts
60 watts continuous

Hand-rubbed
oiled odk

Acoustically trans-
parent foam
mounted on remov:
able panel. Choice
of black, brown
biue, of bugnt orange

67.3cm H x 44.5cm
Wx38.1cm0

%45

410 KENT STREET
SYDNEY

ph:29-2743



ETI data sheet

SC141&SC146, 6A & 10,

The triac is a silicon ac switch which ON -STATE
may be gate triggered from an off- f MT, +
state to an on-state for either polarity OFF IST QUADRANT
of applied voltage. STATE
The SC141 and SC146 are molded =~ e——— OFF
silicon plastic triacs. : STATE
1 f GE, f -
- g W g g R 3RDQUADRANT f | Graph 1. Typieal £/ Charactorisic
conductor Data Handbook. ON-STATE
MAXIMUM ALLOWABLE RATINGS
RMS On-State Peak One Full Cycle 50 Hz 12¢ For Fusing
Current, Repetitive Peak Off-State Surge (Non-Rep) On-State
It (RMS) Voitage, Vprm Current, | TSM Amperes For Times At
Type Amperes B Voits. D Voits E Volts M Volits 1 Millisecond 8.3 Milliseconds
SC1418,D,E,M 6 200 400 500 600 74 A 18 A2s 26.5 A2
SC1468B;0,E,M 10 200 400 500 600 90 A 20 A2 415 A2
Critical Rate-Of-On-State Current, di/dt: e
Breakover voltage triggered operation . . . .. ... .. .. s
CHARACTERISTICS — SC 141/SC146 Peak Gate Power Dissipation, Pgpy. « - -« - o o oo 10W for 10 us
Test Symbol Units Average Gate Power Dissipation, Pg(AV) e 4% 4w bs . .05 us
Peak On-State Vim Peak Gate Current, lgm « « + < o v o e v s v e v o v e we see Graph 3
Voltage L. Peak Gate Voltage, Vgpe - -+ v v oo v v i s .....seeGraph3
SC141 max. 1.83 Volts .
SC146 max. 1.65 b, = Y ATl A T [ews cear—_
Critical Rate }-Gratoh 2. Maximum Average Power Dissi-
of Rise of dv/dt typ. 50 Volts/us ¢ i2}-pation vs. RMS On-State Current,
Otf-State Voltage 3 it | |
(Higher values may z LI ol o I | ‘
cause device switching) . "0.'575". wore | T - 1
Critical Rate I mE i T
of Rise of dv/dt(c) Volits/us et SINUSOIAL 4T 50 OR 60w: | = 1 ey
Commutating Off-State «
w —
Voltage i T !
{Commutating dv/dt) Lg™! 4 ]
min. 4 g . i -
D.C. Gate Trigger lgr max. 50 mAdc H by 41
Current ES r i . -
D.C. Gate Trigger Ver max. 25 Vdc 2 [
Voitage min. 0.20 32 e
Holding Current '™ max. 50 mAdc B0 R i -
Latching Current I mAdc 1=t s 1 1 1 J
MT2+ Gate+ max. 100 s 3 #! R i % . ' -
MT2— Gate— max. 100 i =TT DR
MT2+ Gate— max. 200
Steady-State
Thermal Resistance ROJA max. 75 OC/watt ¥ ; - : !
SNctios 10 Ambiant - lGraph 3. G‘a_te ‘C_‘ha_ractirlstim .?nd fatl:lgs..
Junction to Case 3 71 .
SC141 RO JC max. 3.0 PEAK INSTANTANEOUS GATE | L 4
SC146 max. 2.2 . i T 1
MICROSECONDS PULSE wiDTH }
4
NOTE
o L L SMADED AREA REPRESENTS LOCUS OF
12 { ALL POSSIBLE DC (Gz 20 MICROSECONDS} -
NOTE GUARANTEED TRIGGERING POINTS

+ ) FOR ALL GUARANTEED.

FROM =40°C 7O +00°C
TRIGGER WMODES

— -

@
=
INSTANTANEOUS GATE VOLTAGE - vOLTS
-

AVERAG)

WER
DISSIPATION
QuaLs 08
WATT MAXIMU

GATE -TO- MAIN TERMINAL §
CURRENT ~ MILL IAMPE RES

P
{
= -

RECOMMENOED GATE 1 {
CIRCUIT LOAD LINE 1 1 3
FOR PULSE TRIGGERING

Graph 4. Maximum DC Gate Current to o o3 g “mrr o, 38 30 s
Trigger vs. Case Temperature, INSTANTANEOUS GATE CURRENT - AMPERES

i
o
w
o

0 0 [T 2 3 w s 60
CASE 'EW(“A'U“(.' "y
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= FERGUSON =

“DEVELOPMENTS”

T - PHILIPS ——
r I a cs | Once Ferguson made a transformer like this: —

|

It was the Ferguson PF2155 and was an
extremely useful and popular transtormer.

N | For IN THE INTERESTS OF SAFETY
\ |
o | IOdes

10} \

TAB CONNECTED
TO MT2

MT1
MT2
G

>
The Ferguson Engineering Staff considered 2
improvements to the terminations were 3
necessary. It was decided to make a trans- @
former which was designed to comply with »
Australian Standard C126. The result looks like &

NOTES

g —
“,

DC WOLOING CURRENT ~Mn LIAMPERES

this: —
RO, CURVE APPLIES FOR EITHER
POLARITY OF Main TERMINAL 2
REFERENCED TO MAIN TERMINAL 1
2 PEAK INITIATING ON-STATE CURRENT
s0f—| EOUALS 03 aMPERES N

il - 0 0 20 3
CASE TEMPERATURE

|
. r 1
“ { l epen
s i l [

Graph 5. Maximum DC Holding Current

vs, Case Temperature. I

ASC126-ASC126-ASC126-ASC126-ASC126-ASC126-ASC126-ASC126-ASC126

TYPICAL CIRCUITS | Germanium small signal Advantages:
Triacs are especially useful in lamp L8 . o 8 Secondary Terminals.
dimming because of their ability to Silicon small signal o Quick-connect pinlok type connections.
A - . o 6 x 30 cm leads supplied with shrouded
conduct in both directions. Z ltage requlator receptacles.

ener voltage reg e Low-profile configuration with mounting

@ Power rectifiers holes as well as slots.
4 The range of output voltages is: 1.5V, 3V,
'Y SCRS AND TRIACS 4.5V, BV, 7.5V, 9V, 10.5V, 12V, 13.5V, 15V

Y and 18V.
. Photodiodes

ST4 sC1410 | Additionally, centre tapped configurations also
' or 5C1460 | 5 available, e.g. 9V-0:9V, 7.5V-0-7.5V, 6v-0-

a
AC mains 6V, 4.5V-0-4.5V, 3v-0-3V and 1.5V-0-1.5V.

| [ ]
97 I ‘ 5 Two types are available: PL 1.5-18/20VA at
e i ‘ | 1.11 AMP and PL 1.5-18/40VA at 2.2 AMPS.

| IS e I

[ [ ] [ ]
This circuit uses the ST4 IC to l PhIII s l
trigger the triac (see p105 for data

on this device). The ST4 reduces snap-
on effects that occur in symmetrical |
trigger circuits and minimizes control
circuit hysteresis. This performance is )

ASC126

Available from your
ELECTRICAL
WHOLESALER

9Z10SV-9Z1ISVY-9Z1ISV-92105Y-9Z1ISY-9Z1ISV-9Z10Sv-921I5V-921ISVv-9Z1 JSVv-9210S

ASC126-ASC126

Manufactured by:
B FERGUSON TRANSFORMERS

possible with a single RC time constant,
whereas a-symmetrical circuit of com- -
parable performance would require at o Components leLl ps
lease three additional passive com- I = Henais

ponents.

Head Office: 331 High Street,
Chatswood, NSW 2067.
Phone (02) 407-0261 — Telex: AA25728.
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ETI data sheet

SC142,

The triac is a silicon ac switch which
may be gate triggered from an off-
state to an on-state for either polarity
of applied voltage.

The SC 142 is a molded silicon plastic
triac.

Data reproduced by permission of GE, for
further ~Information consult their Semi-
conductor Data Handbook.

mTs €
MT2 T
G C

TAB ISOLATED
MT = Main Terminal

CHARACTERISTICS — SC 142

Test Symbol
Peak On-State Vm max,
Voltage
Critical Rate of Rise
of dv/dt typ.

Off-State Voltage
{Higher values may
cause device switching)
Critical Rate of Rise

of dv/dtc, min.
Commutating Off-State
Voltage
{Commutating dv/dt)
D.C. Gate Trigger leT max.
Current
D.C. Gate Trigger Ver max.
Voltage min,
Holding Current I max,
Latching Current Iy
MT2+ Gate+ max.
MT2— Gate— max.
MT2+ Gate— min.
Steady-State Thermal
Resistance
Junction to
Ambient ROJA max.
Junction to Case ROJC max.

", 11 [ B A} l
La{&] H

14 1.+100°¢C
: CONDUCTION ANGLE « no'

|

?

3 CURRENT WAVEFORM 1S
SINUSOIDAL AT 30 OB 60N,

L)

.

A

i

RUS LIMIT 79°C MAX
CASE TEwpLmaTYARE §

YA [ S

MAXIMUY AVERAGE POWER D:iSSIPATICN - WATTS
- -
——— s
I i

4
2 3's. 3 & 79
L]

Graph 3. Maximum Average Power Dissipation.
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z...x..;:f

AM3 ON.STATE CURRENT l,.,",.nw(l(s

8A Triac

MAXIMUM ALLOWABLE RATINGS —SC 142

RMS On-State Repetitive Peak One Full 12t for Fusing
Current, It (rms) Peak Off-State Cycle (50 Hz)
Volage Surge {Non-Rep)
VDRM On-State Current
ITSM
Amperes For Times At
SC142B SC142D SC142E SC142M 1 Millisecond 8.3 Milliseconds
8 A 200V 400V 500V 600V 18 AZs 26.5 AZs

Critical Rate-Of-Rise of On-State Current, di/dt:
Breakover voltage triggered operation

......................... .« .10 Afus
Peak Gate Power Dissipation, RGM. . . .. ... ........... ... . .. " 10 W for 10 us
Average Gate Power Dissipation, PGIAV) . .. ... .. .............. . . 05w
Peak Gate Current, IBM + . « v vniu i i it b v et in e inmn e see Graph 1
Peak Gate Voltage, VGM. . . ... .................... ... see Graph 1

Graph 7 Ga te Chdracter/st/cs and Ratmgs ]

+ ———
|

/- PEAK INSTANTANEOUS GATE
POWER OISSIPATION EQUALS ™ a4 —1

2 {10 WAT TS MAXIMUM FOR 10 }
] MICROSECONDS PULSE WIDTH
% e b —l u ) - 0
Units g NOTE
2 o2 RoPosAlat %%ﬁ‘?g"Juﬁ#%gcsowos»
1.75 \ g SURANTEED TRIGGE AN POIN 1
w FROM ~40°C TO o1
w
3 o e
"
2
50 V/us ; " - T —1 i
o
e ]
E L3 T - _—
'
a RECOMMENDED GATE
CIRCUIT LOAD LNE -1
4 V”E FOR PULSE TRIGGERING
2 — —t—+—— e -
=" I N [ | [ | 4 of <l
0 ) X} 20 75" 30 38
50 mAdc INSTANTANEOUS GATE CURRENT - AMPERES
25 Vde

0.20 Graph 2: Maximum DC gate Current to Tr/ggar

50 mAdc w7 ——— s Case Temerature
mAdc 4
100 1 % LT T
100 %‘ T 1 I [ =~ r T
200 >; __1 T & i Jl i 4 1
oC/W §* +— — t
= =t 1——. + I . ] T
75 ;‘ ) {11 i l
1 |
3.3 & | -l- I | I = I l | 1 l- .
z 1
] 1 1
g ”I' M)Froa acll aNvEED| | | | ] e "'._T & —+ 1
w l_rm'@s_n‘wg(_s_ —— e —— +—t—1— —~-l—+—-|
= [T ]
S8 %0 o B o 20 0 0 s
CASE Y(WUIAYLR( Je-cc
100 B AREE e —} T T h — T It I G |
i b Graph 4, Maxtmum DC Holdmg Current vs,F—+—
90 [ —4— -+ -+ ~+- Case Temperature. —4
¢ " .J -:_ — = S - - S S
't 4 T & oof + freie=t—1 e +—
Yf 1 H] — — -
= - ] |
- ?‘ ,°|._ - S T —t- 4
J E S § — +— - —
0 " § NOTES
3 o Ay T 1 il
b4 lEFEIENCED TO MAIN TERMINAL | 4 —
E 2 PEAK INITIATING ON-STATE CURRENT !
FE) €QUALS O AMPERES gy 4 L t e e —
8 e e i 1l 1 .. S |
40 ~30 ~20 L] ] 0 20 30 40 30 60

CASE TEMPERAVURE -C



ST2, Diac

The ST2 diac is a diffused silicon bi-
directional trigger diode which may be

used to trigger triacs or Silicon
Controlled Rectifiers. This device has a
three-layer structure having negative
resistance switching characteristics for
both directions of applied voltage.

MAXIMUM RATINGS ST2

Peak Current {10usec duration, 120 cycle repetition rate) lp

Peak Output Voltage

+2 Amperes Max.
ep 13 Volts Min.

CHARACTERISTICS — ST2

Test Symbols Min, Typ. Max. Units
Breakover Voltage V(8Rr)1 and V(gRr)2 28 32 36 Volts
Breakover Currents IsR)1 and I(BR)2 — - 200 Hamp
Breakover Voltage Symmetry V(BRr)1 — V(BR)2 - - 3.8 Volts

ST4, IC Diac

The ST4 is an asymmetrical ac trigger
integrated circuit for use in triac phase
controls. This device greatly reduces the
snap-on effects that are present in
symmetrical trigger circuits and min-
imizes control circuit hysteresis. This
performance is possible with a single RC

O

ABSOLUTE MAXIMUM
RATINGS — ST4
Current

153 Continuous . . . . .. ... 200 mA
157 Pulsed (PW = 2us,

Duty Cycle <10%). . . .. . ... 500 mA
1, Pulsed (PW = 2ps,

Duty Cycle 10%). . .. .. ... 175 mA
Power

Total Average . . . . . . . . . .350 mw

time constant, whereas a symmetrical
circuit of comparable performance
would require at least three additional
passive components.

The ST4 is available in a two-leaded
TON8 type in-line epoxy package.

AIIZ

vai Vs2 VF2 11g Vi2

T IS? VEy Vs

L\ oY

ST4 ELECTRICAL CHARACTERISTICS

ELECTRICAL CHARACTERISTICS

Test Symbol
Switching Voltage Vg
.- Vs2
Switching Current gy, Is2
Isy. ls2
Voltage Drop VEy
VE2
Off-State Current 132
. 121
Temperature Coefficient T.C
Turn-on Time ton
Turn-off Time tofs
Output Pulse Vo

Min. Max Units
14 18 Vv
7 9 Vv
80 MA
- 160 MA
7 10 Vv
1.6 NV
- 100 nA
- 100 nA
- 08  %oc !
-— 1 s
- 30 s
35 Vv
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PHILIPS

PHILIPS

For
transistors
you can
depend

0

General purpose
Switching
RF
FET's
Power
Photo
Transmitting

Think
Philips

o PHILIPS

s Matenals




ALARMS

Basic Alarm

Photo Intruder Alarm

Intruder Alarm

Photo Electric Relay

Low Temperature/Lights out

Temperature Sensor

Coolant level

Water Level

Electronic Lock
Battery Watchdog

Simple Car Alarm

Simple Lock

AMPLIFIERS &
PREAMPLIFIERS

High Input Impedance
High Impedance Buffer
Low Output Impedance
High Input Impedance
Low Frequency Extender
Virtual Earth Preamp

IC Tar)e Head Preamg
Simple Stereo Tape Player
2.5 Watt

20 watt Slave

10 watt

Loudspeaker Microphone
Voltage Controlled Amp
Wide Band Amplifier
Video Power Amp
Broadband Amp

SIGNAL PROCESSORS

Fuzz Box

Guitar Fuzz

Fuzz Box

Waa Waa

Disco Autofade

Simple Autofade
Information Transter
Optical Puise Conditioner
TV Sound Pickoff
Crackletree Potentiometer
Voltage to Frequency
Sine to Square Wave
Preclsion AC to DC
Voltage Processor
Universal Meter

Double Precision

Fast Half Wave

Simple Chopper

Noise Rejecting SCR Trigger
Phase Shifter

SIGNAL GENERATORS

Simple

Variable Duty cycle
Fast Edge

FET

Improved Muitivibrator
Variable Duty cycle
Stable R.C.

Chear {CMOS)

Simple TTL XTAL
Uncritical XTAL

Pulse

Zero Crossing

Simple Pulse

Needle Pulse

Stable Linear Sawtooth
Zener

Noise

Pink

N

Contents

The first in a new series
of ‘ideas books’ for the experimenter

Simple Relaxation

Triangle with independent slope TEST

Exponential
Widerange Multivibrator
Multiple Waveform
Linear Sweep

Step Frequency
Beeper

7400 Siren

Simple Siren

Ship Siren

Two Tone

Toy Siren

Kojak, Startrek, Z Cars
Sound Effects

Sound Effects

FILTERS

Bandpass

Low & High Pass
Rejection Notch
Bandpass

Cartridge EQ % Rumble
Hum Stopper

Tape Hiss Redugtion
Simple Crossover

DIGITAL

Thermometer
Heads or Talls
Binary Calculator
Voltmeter

Seven Segment to Decimal
Die

Random Binary
CMOS Die
Muttiptexer Hints
Leaming Memory
CMOS Clock

POWER SUPPLIES

Constant

Temperature Stable
Constant

Voltage Controlled
Precision Voltage Divider
Dual Polarity

Simple Balanced
Voftage Divider

Low Regulated

Short Circuit Protected
Simple TTL Supply
ZN414 Supply

Stable Reference
Transtormeriess invertor
DC to DC/AC

Voltage Multiplier
Automobile Convertor
Shaver Adaptor

DC-DC

High Voltage From. Battery
Variable + ve or -ve output
Simple

12V from Battery Charger
Bucket Regulator

Adjusting Zener Voltage
Variable Zener

Zener Boosting of Regulators

High Power
Electronic Fuse
Better Fuse
Regufator & Fuse
Fast Actin

SCR Crowbar
Voltage Polarity
NI CAD Discharge
Current Limiting

106

Diode Checker
GO/NO GO Diode Tester
Zener Check
GO/NO GO Transistor Tester
Quick JFET Test
Current Gain Tester
Basic Transistor Tester
Simple Transistor/SCR
SCR Tester
Crystal Check
Crystal Checker
Good/Bad Battery Tester
Battery Tester
Op-Amp Tester
Og—Am Checker
Cheap Logic Probe
Audible TTL Probe
Audible Slow Pulses
Logic Probe
Logic Analyser
| and O Display Probe
Simple High Impedance
“aitmeter
Audio/RF Tracer

mocouple Thermometer
Metenng Stabilised supplies
Simple Frequency Meter

TIMERS & DELAYS

Low Standby Drain
741 Timer

Self Triggering Timer
Puise Timer

Pulse Delay

Voltage Controlled Monostable

Sequential Relays
Door Chime Delay

SWITCHING

Touch Triggered Bistable
Touch Sensitive Switch
Electronic Switch

Sound Operated 2 Way
SPST Switch Flip Flop
Two Signals on one Wire

INDICATORS

Line-o-Light

3 Step Level
Light Level
Bargraph Dispiay
Fuse Failure
Blown Fuse
Back Up Lamp
DC Lamp Failure
FM Tuner Station
Current Flow
Disco Cue

FLASHERS

Dancing Lights
Low Frequency Strobe

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977

Flasher
Ultra Simple

POWER CONTROL

LDR Mains Control
Floodlamp Control

Zero Crossing Sync

Train Controller

Low Differential Thermostat
Simple Temperature Control
Full Wave SCR Control

AUTOMOBILE

Brake Lamp Failure
Courtesy Light Delay
Simple Hazard Light

Light Extender & Reminder
Four Way Flasher
Headlamp Dipper

Wiper Delay

Suppressed Zero Voitmeter
Rev Counter/Tachometer
Auxiliary Battery

DETECTORS &
COMPARATORS

Peak Detect & Hold
Window Detector
Peak Program
Positive Peak
Reaction Comparator

RADIO FREQUENCY

Crystal Marker

100 kHz Marker

RF Voltmeter

RF Detector

LED RF indicator

RF Amplifier Protection
FET-Radio

Op-Amp Radio

MISCELLANEA

Phase Locked Loop
Touch Doorbelt

Phase Lock Control
Audio Mixer

Virtual Earth Mixer

Plop Eliminator
Loudspeaker Protection
Digital Capacltance Probe

Digital Tape Recorder Adaptor
Breakdown Diode Substitution

Dual Function Charger
Dual Mode Amp

Capacitor Substitution
Electronic Capacitor
Sﬁeedin Up Darlingtons
Shutter Saver

Thyristor Sensitivity
Sound Operated Flash
Strength Tester

Logic Nolse Immunity

TIPS

Identitying 74 Series
Supply Pins

Soldering IC's

Tinning With Solder Wick
PCB Stencils

Front Panel Finish

DIL Drilling

Fluorescent Starting
Avoiding Insulated Heat Sinks
TTL Mains Interface
Boost Your Mains

High Resistance on Low Meters

High Voltage Electrolytics
Transistor Identification
Template & Heat Sink for
Power Transistors
Transistor Socket

Solder Flow Problems
0Odd Resistor Values
Resistors In parallel
CMOS DIL Handling
Identitying Surplus ICS
Extending Battery Life
Battery Snaps

Power Supply or Battery
Battery Checking

Muck Remover
Transformers in reverse
Loudspeaker Checking
Improving UJT Linearity
Signal Tracer

Crystal Earpieces

Cheap Varicaps

Zener Lifts Capacitor Rating

DATA

741 Op-Amp Data

BC 107-109 Data

BC 177-179 Data

CMOS & TTL Data

2N3055 Data

MJ2955 Data

Bipolar Data Tables
Bipolar FETs Rectifiers
Diodes Pinouts Zener Misc




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 these pages. All pubtished
material is paid for — generally at a rate of $5 to $7 per item.

Remote temperature sensor

+Vee

Ra
Ry

REMOTE SENSOR

The circuit shows a temperature sensing
device which can be used to indicate at
a remote point when the temperature
passes through a certain value or to give
an alarm when this occurs.

The sensing unit itself contains a
2N930 transistor. The base-emitter
voltage of this device appears across R1
and (as the base current is far less than
the collector current) the voltage at the
upper end of R2 will be the emitter-
base voltage multiplied by (R2+R1)/R1.
The base-emitter voltage changes with a
temperature coefficient of —2.2 mV/°C
and this change is multiplied by the
same factor before being applied to the
LM339 circuit.

The potential at point A is set by the
resistors R3 and R4. As the temperature
of the sensor transistor rises, the voltage
at point B falls. At the time this voltage
falls below that at point A, the output
of the LM339 voltage comparator will
go ‘high’. If, however, the input con-
nections to the LM339 are reversed, the
output will go ‘low’ when the temper-
ature of the sensor falls below the
preset point.

The LM339 contains four separate
voltage comparators in one package;
only one of these comparators is used in
the circuit shown. The other three

it
é LOAD
+
L T™PUT
LM339 Gl

comparators could be used with another
three temperature sensing transistors so
that an indication is given when the
temperature passes through three other
preset values.

The value of R5 should be chosen so
that the current passing through the
remote sensor unit is about 10 uA. If
the temperature range over which
operation is required is narrow, the ratio
R2/R1 may be large so that the system
is very sensitive to small temperature
variations. A potentiometer may be
substituted for R3 and R4 so that the
temperature at which the comparator
switches is variable. The voltage at point
B is highly linear over a very wide
temperature range {(about —65°C to
+1509C) and therefore the potentio-
meter which replaces R3 and R4 can be
given a linear calibration.

A feedback resistor may be con-
nected from the output to the non-
inverting input to provide a small
amount of hysteresis {so that the tem-
perature at which the output changes
when the temperature is rising is
different from that when it is falling);
one then has the basis of a thermostat.

The output current has a maximum
value of about 15 mA.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977

STAR»
DELTA

CO. PTY. LIMITED
INCORPORATING
P. A. HENDERSON & CO.
TRANSFORMER
MANUFACTURERS

* SINGLE & 3 PHASE
TRANSFORMERS
TO 20 KVA.

* MOTOR STARTING
AUTOTRANSFORMERS
TO 600 H.P.

* NEUTRAL REACTORS

8 EAST STREET,
GRANVILLE, N.S.W. 2142
P.0. BOX 31

Telephone: 637-7870, 637-8184

'‘COWPER’

Cabinets and chassis for all
projects featured in this
magazine are available from

COWPER SHEETMETAL
& ENGINEERING

m CASES B PANELS

® CHASSIS m BOXES

®m GENERAL SHEET METAL
WORK FOR THE ELEC-
TRONICS INDUSTRY

| WELDING

m PRESS CAPACITY TO
75 TONS

11 Cowper Street,
Granville, N.S.W. 2142
Phone 637-8736
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DIGITAL AUTO CLOCK ALPHA  wooel omm.1en
DIGITAL MULTIMETER KIT

SAVE

s50o0

ONLY
s6Q s
’;‘;:‘f;:"‘::“:" Let vour car, van, boat, caravan, truck, aircraft or any other vehicle join the Digital Plus $2.95 Arrmen
Revolution with our new Digital Auto Clock postiregistration
FEATURES
9-14 VOLTS AC OR DC OPERATION o TWO-WIRE NON-POLARIZED POWER INPUT » BRIGHT [
27" RED LED DISPLAY o DISPLAY BLANKS WHEN IGNIiTION TURNED OFF o 12 OR 24
HOUR TIME DISPLAY o OUARTZ CRYSTAL ACCURACY TO WITHIN .002% (ADJUSTABLE) o * AC VOLTAGE
HIGH-TEMP. ABS PLASTIC CASE WITH MOUNTING BRACKET « CAN BE MOUNTED ON OR UNDER * DC VOLTAGE
VEHICLE DASH e BATTERY BACK-UP FOR POWER FAILURE OR MOVING FROM HOUSE TO CAR * AC CURRENT
ETC. » EASY TIME SETTING VIA HIDDEN SWITCHES IN FRONT OF CASE  VOLTAGE SPIKE AND * DC CURRENT
NOISE SUPPRESSING CIRCUITRY, * RESISTANCE
Complete kit includes all parts, displays, etched and drilled PC Boards, Case and mounting bracket {less 9V =
transistor battery).
ALSO AVAILABLE WITH .36 DISPLAYS: KIT $1-204 i $33.95 - postuge o ehave.
P = e — ——— o = e = e
specifications
4-DIGIT DECADE COUNTER
AC Y.ol.!AG(». l:)C \{Ol TAGE
The Decade Counter is a basis for a wide variety of St padance. 10 e Aere Wit W 10 :-v'ﬂww =
instruments. racy - 1 Frequency Repome racy. 01 1 300V 1 600V
Tl weut ",
® On-chip mnternal osciflator for scanning speed ‘1:;.100("1 2 u‘ z - :\ESO}UT)O»: T
w15, it
® Overflow and count-extend outputs M Kanp .---’l 50 Khy ! GENERAL
a U~ Sou
. Tvansler., reset, count, blanking and true compliment f‘flf:'f:".‘:‘_‘cf"_h.’l‘ e ol _Ll ,'::,'ﬂn b
control inputs CURRENT cotlitms 2ume Over-range
o Circuit board can be cascaded 10 8-12-16 digits DC cureent N L R v -‘:n:|:llﬂl’d-"y-
¢ Kit includes all components, PCB's. LED displays ,Am"‘“:", 3 I N . "‘""_::"'::'\:'J' :MS';.'
. {vou select the size) and complete Instructions AC Frequency Rumpome: Swne . lin 51 [N vw..v-:' 8w
ey Cave. t1pt wiynmt Cytrskar  Color: Mind
KIT SI-12A {with 0.27" displays) §23.95 5 Y, s —
I
KIT SI-128 (with 0.50" displays) $27.95 o=

CRYSTAL TIME BASE

B0 HZ OUTPUT

FM WIRELESS MIC.

Frequency Range 30 MH/ to 200 MH/
Qutput Power: 100 milliwatt with 9 voit re’s the ideal kit for converting your AC powered digital

Kit $1-36 is a completely new design in
FM wireless transmitters, A unigue PC

foil . layout ehiminates the need for a Man Output Puwer ° | watl with 50 voit clock to DC operation. This unit has 8 60Hz output, but is -
wire=wound coil. Use with any dynamic Current Consumption 10 mA to 50 mA mes ideal for use with clock chips such as the MM5314, .MM53|6,
17001 and others which have both 50 and 60Hz inputs.

type snicrophone-to broadcast over the nput impedainge:  Maximum 22 K ohms.
FM band. Use as an Intercom, Baby Stee: 15 . x 2.0 i | Features include: Low power consumption {5mA typ.), 5-16 VDC
Alert! Magic Shows, School Science & operation. small size (1” x 2), adjustable accuracy to .005%. KIT si1-82

Project etc. Transmitting frequency “inteninistent 3 E-\. i
i h
adyustable via a trimmer caj ‘ :/ Kit-includes all components, PCB and easy assernbly and hookop 5695

instructions o interlace with most MOS clock chips.
KIT si-36 5395

Battery und sictdiphone not Included

T e =T A ; -
DISPLAY LED's DISCRETE LEO's

LINEAR IC's = 1Y

— o - -: l» 308 ~Mico Power Op Amp 1.00 1073 8.00

7 e a 380 2 Watt Audia Amp 1.00 10/s 9.00

555  Times 059 10/S K50

565  Phase Locked Loop 175 10/318.00

| = = o lod w 567  PLL Tone Decoder 139 10551270

Fig.
N aum Ay ¢ oo 119 BES 723 Votage Regulator 055 10/ 4.95
Submins Green 1 090 1.70 10.00 781 Op A 025 1078 2.25
" Mo Rea 2 060 110 1000 o -
£ND-70 ce 25" redl 085es  B/S 395 Min Green 2 080 150 13.50 22196 Arh (el Mo
FND-357 cc 36" red 120 ea. 8/S 565 Jumbo Red 3 080 150 13.50 309K SV/1A V. Reyulstor o )
FND-503 cc. 50" ! 150 vu 5/ 5 6.95 Jumbo Ortange 3 125 240 22.00 7805 5V Reguiator T0-220 095 10/3 .00
FND-510 CA 50 cect 160 es 55 7.55 Jumbo Yellow 3 125 240 22.00 7812 12V Reguiator 10-220 095 1055 9.00
FND-800 cc 80" rent 395 e 5/518.76 Jumbo Green 3 120 230 21.00 S 7815 15V Reguistor T0-3 1.25  10/311.50
FND-810 CA. 80 vedt 395 e 5/$18.75 | S AR W' 7824 24V Regutator T0-3 125 10/311.50
DL3IMME cc (S} 1.45 co. 5/8675 - e _— T 2102 1K Static RAM 225 10/52150
Ot-747 C A £0O redt 295 ea, 5s514.25 CLOCK CHIPS
XAN-854 cc 60" grn 295es,  5/814.25
XAN-664 c 60" rext 275 5¢592.95 ~ SPECIAL CIRCUITS
” Denotes denice has no decimal point ~ "{;"f" w
€L Common Cathode CA. Cammon Anode i
- e = 9= 9 MMS314 6-dinfit, 12726 Hr.. 50/60H7, Multiplened.
- gl 24-pin dp. $3.95 MK5002 4 digit decade counte: latch/decoder: 7-seq. and
S-DIGIT DISPLAY MMS318 4B-dgit, 12/26 Wi S0/60H2, Alarm, Sny BOC outputs, 28-pin dip with data $12.50
Oft sec, devicer. The only fault we found with them 1 that some s o PIRET s o S i il P
digits may be stightly dimmer than others  All segments hght, At MK50252  B-dwet Alanin, Snz.. 12 Hr 60H, | output only. 24-pin div, with data 9.
11 cants 8 dign vou can't lose, Idmal tor 8 mim digital clock, stag 24 Hi 50H, 28-pin $2.95 MK5007 4~digit decade counter flatch decoder with BCO
watch or calculator. COM, CATHO OE MK5038% A-digut direct LED drive. Atarm, Snr l outputs onty, 16-pin dip with data $ 7.00
SPECIAL $0.99 each +3 for $2.60 | Radio timer, non-multiplex, 40-pin $695 - - e
= == = - — = PGB for MKS0252, etched ind dyilledt $3.95 OOPSI WE RAN OUT OF SPACE....
LED DRIVER IC's PCB for MK50381, etched and dritted, 10 list many other Kits and components. No worry, they are alf

y )}”’h ko accommadates & x FND70 $395 0 our Hyers which are sent’ with every orcder. However, 4f you want
75491 Ouad Segment Driver $0.39 . the liyers onlty, send two International Reply Coupons and we'l rush

All clock ch S with data shee
75492 Hex Digit Driver $0.49 0 = J themn 10 you via Aumart,
— ——— = = = == —— e e _:_:w
Al prices ace listed in Australian dollars Pleate add Postage whet® shown. We jay Airmail postage on sl other ilems &
Remittance must be by Bank Dratt ireferably for an equivalént amount in U.S. dollars) or by International Postal btr‘ PO. BOX 64683, DALLAS, TX 75206, US.A.
Money Orrler, in which case originel receipt thould be enclosart with order sa TELEPHONE (214} 369-7309
NOTE: DUTY MAY BE PAYABLE ON GOODS IMPORTED. MINIMUM ORDER: AS5.00 PLEASE. L e




Ideas for experimenters

Op-Amp radio

AERIAL
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The figure shows how to wire an op-
amp so that it amplifies the voltage
generated across a tuned circuit in order
for the circuit to operate as a simple
radio receiver. The ‘741’ op-amp is
suitable.

Note that the signal is applied to the
non-inverting input of the op-amp
so that good selectivity is provided
due to the high input impedance of this
connection which provides neglible
loading of the tuned circuit.

A 2000 ohm earpiece may be used
directly at the output of the op-amp
but, as shown, an 80 ohm speaker can
be driven via a capacitor whose value
should be selected for optimum results.

Should the signal suffer from distort-
ion, this may be due to high frequency
noise generated by the op-amp and
can be cured by connecting a 470 pF
capacitor across the feed-resistor Rg.
The values of the components are not
critical.

Fast-edge square-wave generator

+9vV

J + 5V
68k

470pF

L=

6k8

/P

2k2

Lo

The circuit shown above generates a
clean square-wave with very fast rise and
fall edges; such a signal is essential for
some applications such as the testing of
amplifier transient responses, and the
reliable driving of TTL.
~ The multivibrator circuit shown is
"musual in that it produces a waveform
with fast risetime as well as fast fall
time. The standard astable multivibrator
has a slow risetime as capacitor C is
charged relatively slowly through the
collector load of Q2; in the modified
circuit C is charged very quickly

through Q3. Diode D ensures that Q3
is only turned on when Q2 is off. The
final stage {Q4) increases rise and fall
speed still further; at the output the
rise time is 100 nanosec and the fall
time 300 nanosec. When the output is
used for driving TTL the collector
load must be returned to a voltage no
greater than +5 V.

The two-pole switch gives an output
at about 1kHz when open and about
10 kHz when closed; these two fre-
quencies being standard for checking
the stability of audio amplifiers.
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BIRIGHT
JTAR
CRYTALS

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 Mountmgs

REPRESENTATIVES -~
NSW Hose & Equipment Co.
Pty Ltd,

11 Salisbury St.,
Botany, 2019
Phone 666-8144

S.A. Rogers Electronics
P.0.Box 3,
Modbury North, S. A.
Phone: 426666

QLD Fred Hoe & Sons Pty Ltd,
. 246 Evans Road,

Salisbury North, Brisbane,
Phone: 474311

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

TAS. Dilmond Instruments,
P.0. Box 219,
Belierive, 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, 536.5076
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SPEAKER KITS

Tradesman bulit cabinets, cut to slze and
assembled, ready - to mount speakers etc.
Made of attractive wood-graln vinyl timber,
these kits may be assembled in one evening.
If you want the job done properly, you have
to do It yourself. We will cut baffles to sult
your requlrements of speakers.

VEAR
SALE...

ADVERTISING PROMOTION OFFER

Bring yourself (and this ad) to our SAT-
URDAY SALE DAYS each Saturday from
8th to 29th Jan. at Croydon only. FREE

ing functions.

Complete kit

COMPONENTS TO EVERY CUSTOMER.
AND AT LEAST 10% OFF ALL MARKED
PRICES. Includes parts, hi-fi, test equip-
ment, etc.

Case to suit

EA MODULAR
DIGITAL CLOCK

“Time at a glance”” National MA1002B
or D(24 Hr) ready built 4 digit clock kit
with alarm, snooze, sleep and radio-switch-
The automatic brightness
control adjusts to ambient light conditions and the ‘““touch switch’
is included. Alarm unit and radio not supplied.

Clock module
Transformer (Aust)
Printed Circuit Board
Semiconductor Kit
Switch kit (all 6)

SPK-10 470 x 305 x 230mm $27.00
- SPK-15 605 x 330 x 290mm $30.00
SPK-20 635 x 390 x 300mm $33.00
SPK-25 635 x 390 x 300mm $33.00
SPK-30 650 x 455 x 300mm $40.00

$33 -

KITS-8uiLD ‘EVM YOURSELF & SAVE!

O LIGHT DIMMER KIT. Moodlighting anyway you want it! Handles
500W, complete with electrical mounting plate. $6.95

0 MOTOR SPEED CONTROL KIT. Suits most electric motors eg.
fans etc. $5.50

O 9 TRANSISTOR CAR RADIO KIT. Includes pre-aligned and
tested Philips “'front end", with RF stage for country use, 2W
audio output,)Push-button tuner. Last few only. $18.00

[J ETI-312 DE-LUXE CDI KIT. Advanced design, with rev limiting
and optional tacho, improved triggering system and stabilised
invertor. $39.95.

O P/M 145 8 INPUT MIXER. Also 4 input stereo mixer, includes
bass, treble controls, VU meters etc. Pogular among po
groups, tape recording enthusiasts, church groups, schools
etc. $135.00

TJ FMRADIO ANTENNAKIT. This dipole with reflectors gives up to
6dB gain for low signal areas. Designed by ETI magazine.
(Co-ax 60c per metre extra). $15.50.

O MAGNETIC PRE-AMP KITS. Popular E.A. design, parts in-
cluded for either tape head or magnetic cartridge equalisa-
tion, in stereo. $7.95.

O ET1-113 TEMPERATURE METER. A handy instrument now the
hot weather is back. Reads to 200 degq. C in 3 ranges. $59.00

O ETI-30Y AUTO BATTERY CHARGER. Charges at 4A and re-
duces to trickle charger as battery nears full capacity. In-
cludes reverse olaﬂ%_frotection etc. $39.50. )

[0 ETI-528 INTRUDER A M. Latest design to foil would-be in-
truders. Time delay exit and re-entry enables safe, automatic
operation. Build the kit yourself and save a packet! $15.95.

0 CRYSTAL RADIQ KIT. Ideal for beginners. Amazing crystal
diode receiver requires no power. Includés mounting board
and simple instructions. No coils to wind elther! $4.00

O MORSE CODE TRAINER. Battery operated oscillator with ear-

hone is ideal for those wishing to obtain amateur licence.
asy to build — no soldering required. $6.00

O 2 TRANSISTOR RADIO. When you've finished the crystal set, try
this beauty. Includes 64 pieces with mounting board, ferrite
rod, etc. No soldering required. $7.50.

O FIBER OPTICS LAMP KIT. A pre-assembled fiber optics display
ready to mount over any lamp assembly. Use your imagination
to create a "‘masterplece”. $5.00.

O FIBER OPTICS STARTER KIT. Reduced to haif price NOW! ideal
for beginner to conduct various fiber optics experiments. Try
this on rainy days. $9.00

(O ETi-413 100W AMP KIT. Popuilar for PA and gultar use, reliable
and easily built. Complete kit with instructions A 4 input mixer,
ETI-419, is available at $9.50 extra. $69.50.

[J EA MUSICOLOUR MK Ill. Just out. Handles 1KW each of 3
channels, with standby switch, de-luxe vinyl covered cabinet,
satin finish front panel. $57.00.
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HUGE REDUCTIONS ON 1976 PRICES

AK
NO
52 15 Asst. Valve Sockets 50
42 10 Asst. Trimmer Caps. 50
51 50 Asst. HI-Stab 2% Res. 1.50
32 20 Asst. radio knobs 50
31 15 Electros 500 mfd to 3000 mfd 2.50
13 100 Asst. various capacitors 1.50
100 Asst. ¥2W resistors 1.25
24 100 Asst. 1W resistors 1.50
1 100  Asst. ¥2W resistors, short lead 50
60 2 Instrument case handles 50
50 10 PNP trans. sim to BC177-9 50
o} 100 mfd 160VW Eiectros 1.00
0 470 mfd SOVW Electros 3.00
0 22 mfd 100VW Electros 1.95
[o] 33 mfd 16VW Electros 1.00
0 22 mfd 6.3VW Electros 1.00
(o] S0 mfd 100VW Electros 2.00
0 330 mfd S0VW Electros 3.00
(o] 330 mfd 35VW Electros 2.50
0 330 mfd 16VW Electros 1.50
[+] 4.7 mfd 500 VW Electros 2.50
0 1000 mfd 10VW Electros 2.50
0 33 mfd 6.3VW Electros 1.00
(o] 22 mfd 63VW Electros 1.50
0 470 mfd 10VW Electros 2.50
S5 3300 mfd 16VW Electros 3.00
4 1000 mfd 63VvW Electros 3.00
10 0.1 mfd 400VW Poly Caps 1.00
0 1.2 ohms S5W VW Res. 2.00
] 4.70ohms SW WW Res. 2.00
0 100ohms SW WW Res. 1.80
o] 2.2k ohm 5W WW Res. 2.00
10 1.5 ohms SW WW Res. 2.00
10 50ohms 5W WW Res. 2.00
10 580ohms 5W WW Res. 2.00
10 2.7k ohms 5W WW Res. 1.00
100 Experimenters IC Pack 10.00
50 Experimenters iC Pack 6.00
32 Way Edge Connector Kit 2.50

MAIL
ORDERS
WILL BE
ACCEPTED

OPEN
DAYS AT
CROYDON

electronics

SYONEY: 718 Parramatta Road,
CROYDON, N.S.W, 2132, P.O. Box 43,
CROYDON, 2132. Phone: 797-6144.

SYDNEY (CITY): 432 Kent Street,
Sydney. Phone 29.7426
NEWCASTLE: Shops 3-6 West End

Arcade, 810 Hunter Street, WEST
NEWCASTLE, 2300. Phone: 69-2103.

boankcord
welcome here
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BOZAK IN AUSTRALIA

Bozak !nc have manufactured very high quality professional
and domestic sound systems for nearly a quarter of a century
— their products are known and respected across’ the USA.

The company, has recently established itself in Australia —
as Bozak Australia Pty Ltd (Bozak Australasia Pty Ltd Moora-
bbin, Vic, 3189 Tel. 95-6447).

FOUR CHANNEL AND THE BBC

Although a substantial number of American broadcasting
organisations transmit four channel (using either SQ or QS
matrix systems) the concept has never caught on in either
Britain or Australia.

Nevertheless the BBC has thoroughly investigated ajl modes
of four channel broadcasting — and has apparently come to
the conclusion that it doesn’t like any of them!

Their latest Engineering Information bulletin (dated Dec-
ember ‘76) tells us that the 4-2-4 matrix systems ‘failed to
satisfy the BBC that any of the existing proposals were opti
mum’,

Subsequently, the BBC Research Department developed
a transmission encoding matrix which they claim gives stereo
and mono compatibility very much superior to any of the
systems previously examined.

The new system is called Matrix H and — whilst the BBC
say they have no specific plans to start four channel broad-
casting now or at any time — if they do it will be in the
Matrix H format.

Just where this leaves owners of receivers equipped to
decode QS or SQ transmissions is unclear. The BBC say
that they have chosen Matrix H to give the best compati-
bility, and as all 4-2-4 decoders. are necessarily a matter of
compromise, the choice of decoding equipment is best left
to the manufacturers of receiving devices.

The BBC add that they do not manufacture equipment
for sale nor seek royalties in respect of receiving apparatus
associated with Matrix H broadcasts. It is concerned only
with the quality of the reception of its broadcasts and would
invite any manufacturer of receiving equipment to use his
judgement and skill to obtain the best results from the trans-
mission.

In its early experiments in the laboratory, the BBC used,
as an-expedient, commercial decoders modified to suit Matrix
H. Superior results have more recently been obtained with a
decoder designed specially for use with Matrix H transmission,
This decoder uses the ‘logic-enhanced’ principles associated
with Sansui Variomatrix equipment.

It is, however, emphasised that the BBC has not conducted
any exhaustive investigation into the design of decoding
devices for Matrix H. Having established that it is possible
to obtain satisfactory quadraphonic reproduction from Matrix
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H, b_y one means or another, the BBC wish to leave it to the
receiver manufacturing industry to progress this part of the
research.

DIRECT DISCO

Direct Disco is a direct-cut disc — that is the original record-
ing is made directly onto a master disc rather than via a tape
recording process. There is no re-mixing, equalizing, re-record-
ing, re-mixing etc. What there was is what you hear.

The process is difficult and demanding but if well done the
end result is generally dramatically superior to conventional
recordings.

Direct Disco, produced by Crystal Clear Records, is no
exception. Itis in fact probably the best recorded disc we have
listened to so far. It looks a bit odd at first sight as it's pressed
out of a milky white viny! — a bit like Nestles white chocolate
in appearance — it's also meant to be played at 45 rpm.

Acoustically it's excellent. Dynamic response is limited
largely by one’s equipment, surface noise is negligible, trans-
ients are magnificent. [t's brilliant.

Interestingly the producers tell one nothing at all about
the music content itself except the names of the perpetrators
who are Gino Dentie and The Family.

Direct Disco is an expensive recording — but it's probably
the best (technical) recording made so far.

LIMITED EDITION
DIRECT TO DISC RECORDI
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Electronics Today International

4600 and 3600

SYNTHESIZERS

Complete plans for the Electronics Today Inter-
national 4600 Synthesizer and the 3600 Synthesizer
will soon be available in book form. Many hundreds
of these remarkable synthesizers have been built
since the series of construction articles started in the
October 1973 issue of Electronics Today.

Now the articles have been re-printed in a com-
pletely corrected and up-dated form.

,The International Synthesizers have gained a rep-
utation as being among the most flexible and ver-

satile of electronic instruments available.

They have been built by recording studios, pro-
fessional musicians, university music departments
and as hobby projects.

This book will be on sale in mid-January as a lim-
ited edition of 2000 copies only.

Ensure your copy now!

Ensure your copy now. Send $12.50 to Electronics
Today, 15 Boundary Street, Rushcutters Bay, 2011.
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GET THE PICTURE?

ROLLEI 140RES PROFESSIONAL.
Powerful professional unit

with swivel head for bounce

flash.

GN: 130 (100ASA).

RECYCLING TIME: 0.3 to 6 secs.

RECHARGING TIME: 1 hour.

FLASHES PER CHARGE: 45-1500 +.

APERTURES: F4, £8, F16 (100ASA).

DURATION: 1/400 to 1/20,000.

How many flash pictures have
you blown through flash mal-
function? Or having to stop and
calculate exposures? Or making
incormrect calculations?

The Rollei computer flashes
practically put an end to all that.
Whether you're a hard core pro-
fessional, or just starting out,
there’s a Rollei flash that's just
right for your needs.

QRollei

It gives you a betterimage

ROLLEI 134REB.

Sophisticated high output
unit with 60 degree swivel
refiector for bounce flash.

GN: 112 (100ASA).

RECYCLING TIME: 0.3to 6 secs.
RECHARGING TIME: 4 hours (NI Cad):
FLASHES PER CHARGE: 70-1500+.
APERTURES: F5.6, F11 (100ASA).
DURATION: 1/400t0 1/20,000.
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ROLLEI 128BC. 27 &S
Light, compact, and Rollei . 4 \O\‘\dz"\oé\
superbly designed to match <S¢ ¢\\>\o
today's cameras. s & O&(\ O\O
GN: 92 (100ASA). RGN
RECYCLING TIME: 6-42 sece: giie 2
FLASHES PER CHARGE: 75-200. 77 O QO
APERTURE: F8 (100ASA). e &QQQ\‘\ 40‘)\\05
DURATION: 4/2,000 0 1/30,000. 27 L L
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Get

To get the job you really want let ICS help you get the qualifications you need.
Take the first step to change your future and choose a career from the top careers
listed below, then mail the coupon. In just a tew days you'll receive the ICS career
guide on the career of your choice. Inside you'll find all you want to know about that
career. The opportunities; the immediate benetlits; how the course has helped
thousands of students succeed in the career of their choice; and how the ICS
method of home study will help you succeed—because

at your own pace.

you study in your own home,

Mail the coupon now. And start on the way to an exciting new future.

Accountanc

Inst. Chartered Secretaries &
Administrators — A,C.1.S.
Degree

Comnercial Education Society
of Australia — Diploma in
Accounting

Madern Bookkeeping
Bookkeeping and Office
Practice — C.E.S. Certificate
Costing

Elementary Bookkeeping

Art

Commercial Art

Recreational Art

Water Colour and Ol Painting
Cartooning

Showcard and Sign Production
Basic Art for Everyone
Water Colour Painting

Oil Painting

Showcard and Ticketwriting
Sign Painting and Designing
Advert |smgia)'oul and
Hlustration

Motor Mechanic

Motor Mechanic

Institute of Automotive
Mechanical Engineers
General Craftsman &
Associate Member
Queensland “A” Grade Motor
Mechanic

Queensland “B” Grade Motor
Mechanic

Victorian Automobile
Chamber of Commerce
Senior Motor Mechanic or “A™
Grade Certfficate

Basic Motor Engineering
Automatic Transmission
Specialist

Automobile Engine Tune-Up
Automobile Electrician
Driver’s Maintenance

Panel Beating and Spray
Painting

High Speed Diesel Engines

Thas list 15 cormet af the hme of submissym
Jor pudlsiaton. and man waey,

Building and
Architecture
Buiding Contractor
Building Sciences
Quantity Surveyor
Building Supervisor
Clerk of Works
Architectural Assistant
Carpentry and Joinery
Builders Draftsmen and Plan
Drawing

Basic Building
Carpentry

Bricklaying

Plumbing

Computer Programming
Complete Programming and
Data Processing

Electronics Computer

‘Servicing Spevialist

Genera Computer
Programming\

Cobaol Programming
Computer System Analysis

Sales and Marketing
Institute of Sales and
Marketing Associate
Membership

Advertising Institute of
Australia — Complete
Program

Colour TV Service
Technician

TV Servive Technician
Television Principles
Television Engineering
Television Servicing

Writing

All Media Professional Writing
Professional Writing

Short Story Writing
Freelance Journalism

Script Writing

Copy Writing

Technical Writing
Typewriting

Drafting

Drafting

Mechanical Drawing and Tool
Design

Electrical and Electronic
Drafting

Structural and Architectural
Drafting

Drafting for Air Conditioning
Builders Draftsmen and Plan
Drawing

International Correspondence Schools

POST THIS COUPON To0AY [ IHEIVE) HNEE) NINEDN DN AN B 1

i TH-

Picase provide me wiih Career nformation on__

I Mr Mrs Miss__
I Address._

400 Pacific Hwy. Crows Nest NSW 2065, Tel: 43-2121
18-20 Collins St. Melbourne 3000. Tel: 63-7327
New Zealand: 182 Wakefield St. Wellington.

e —ayPosfcode— '

Occupation
L C f 1 1 I ¥ |

Modern Management
Inst. of Business
Adminstration
Degree
Commercial Education Soc. of
Aust Diploma in
Management

Industrial Management

Works Management

Office Management

Personnel Management

Small Business Owners
Modern Marketing
Management

Madern Supervision

Stores Supervision
Purchasing and Supply
Management

Club Management

Madern Management

- Assweiate

Public Relations

Modern Marketing
Management

Sales Management

Retail Departmental
Management

Company Representative
Copy Writing
Advertising Lavout and
Nustration

Secretarial

Typewriting

Stenography

Clerk-Typist

Gregg Shorthand with Speed
Building

Gregg Spevd Building
Pitman’s Shorthand

Age
226.650
N N J

Electronics

Electronics Technician
Communications Broadeasting
Specialist

Industrial Electronics
Specialist

Electronics Computer
Servicing Specialist

Audio, Radio, Hi-Fi, Seund
Systems Specialist

Basic Electronics
Electronic Instrumientation
and Control Systems
Electronic Technology
Electronic Maintenance
Radio and Electronic
Telemetry

Electric Motor Repair and
Servicing

International Correspondence Schools, 400 Pacific Highway, Crows Nest, N.§.W. 2065

onyour
career.

Mechanical Engineering
Mechanical Engineering
Technology

Works Management

Hydraulic and Pneumatic
Power

Boiler Inspector

Boiler Attendant

Civil and Structural
Engineering

Civil Engineermg
Surveying and Mapping
Structural and Conerete
Engineering

Structural Engineering
Overseer of Works

Electrical Engineering
Electrical Enginecring
Electric Motor Repair and
Servicing

Industrial Electrician
Electrical Mechanic
Hotel/Motel
Management
Hotel/Motel Management
Club Management
Financial Management for
Hotels and Motels
HotelMotel Owner

Air Conditioning and
Refrigeration

Heating, Ventilation, Air
Conditioning. Refrigeration
Technology

Air Conditioning and
Refrigeration Technology
Commercial and Domestic
Refrigeration and Air
Conditioning

Servicing

Domestic Appliance and
Refrigeration Servicing

Air Conditioning Technology

Interior Decorating
Interior Decorating
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This new feature is our response to the many requests we get from
readers who want explanation or information on topics they read about
in the magazine. If you have a question please send it to Please Explain,
ETI Magazine, 15 Boundary Street, Rushcutters Bay, NSW. 2011,

Intermodulation Distortion

Please intermodulation dis-

tortion.

explain

K.F., Melbourne.

An amplifier's function is to provide
gain and if two signals are fed into the
same amplifier one should not interact
with the other (the output voltage
ought to be an ‘addition’ of the two
input voltages).

On the other hand, a modulator’s
function is to amplify one signal at a
variable rate under the control of a
second signal (the gain of the stage
being a direct function of the second
input signal). Thus two input signals
interact and the output voltage should
be a product of the input voltages.

Intermodulation distortion is a fault
found in amplifier stages with a non-
linear transfer characteristic’ (which
causes modulation). Because the slope
of the characteristic varies, the gain of
the amplifier varies as the input voltage
changes. Imagine what effect this can
have on a high-frequency signal of
sufficiently small amplitude as to be
normally within the linear section of the
amplifier’s characteristic curve. When
this is the only input signal there is no
distortion. Now introduce a second
input signal — a low frequency wave-
form of such an amplitude as to drive
the amplifier into nonlinearity. On its
own this signal would suffer harmonic
distortion , but when we input both
of the signals described we get further

distortion — intermodulation distortion.
The high amplitude signal shifts the high
frequency signal up and down the
characteristic curve — across sections of
different slope — and thus the amplifi-
cation of the high-frequency signal
varies according to the low-frequency
signal; one modulates the other.

The effect of intermodulation can be
visualised another way. When we
modulate one sinewave (f1) with
another (f2), we get 1,2, f1+£2, f1-f2,
2f1 + 2, 2f1-f2, £1+2f2, £1-2f2, etc.
In an amplifier we should only have f1
and f2 present in the output — if there
are sum and difference frequencies these
are unwanted products caused by inter-
modulation.

Video Game Problems

I have been having trouble getting
the ETI804 video game to work and
a friend says that some of the ICs
don’t work in this country because of
the different TV line format. Could
this be so?

K.M.,Adelaide

The IC we specified, the AY-3-8500
is designed to work on 625-line, 50
Hz TVs. However General Instruments
made a special version of the IC for
the American market and this is des-
ignated AY-3-8500-1. Most Australian
TVs will not work on the output from
these American chips and so your
friend could be right
type number and see.
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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 $47.50 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 12”40W 8 $30.00 ea.

Plessey 8" 10W 882 or 15§ $6.50 ea;
8" x 4" 8§ 6W $4.00 ea; 4" B2 $1.59
ea; M.S.P. 4" 15§ Tweeters $3.50 ea.
Many other types in stock.

12V DC5 2 Solenoids
12V AC Min. Relays 5 Amp.

$2.00 ea.
$1.50 ea.

Slide Pots. 20K to 3meg. Singles, 25¢ ea.
Duat, 50c ea.

Resistors. Most values % to 1 Watt. 3c ea.
Carbon Pots. Most values 30c ea. Duals
60c ea.

Skeleton Preset Pots 1002 to 3 meg. 8¢
ea. Green Caps .001 to .022uF 5c ea.
.033 to .22uF 10c ea. .47 to .68uF 15¢
ea.
Polystyrene
5c¢ ea.

Disc Ceramics. Large Range. 5c ea.
Polyester Capacitors. Large-Range. Up to
1.5uF 250V 10c to 25¢ ea.

Polyester Capacitors 6.8uF and 3.3uF
60c ea. 2.2uF 40c ea. Tantalum Capac-
itors. Good range 15c ea,

BC.107 and 109 Transistors 10c ea.

0A636 1000V 2A Fast Recovery
Siticon 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.

Capacitors. Many Types

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.

\ J
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10% OFF WITH $25 ORDER
15% OFF WITH $100 ORDER

THESE DISCOUNTS APPLY TO TOTAL
OF ORDER — SPECIALS INCLUDED

LINEAR CIRCUITS

04 Neg ¥ Reg 1O-5 80
05 Pos V Reg 105 Al
07 Op AMP (wuper 741t mDIP 105 .26
08 o Par Op Amp mDIP TO-5 .89
09K SV 1A regulstor 10- 4 1.35
310 ¥ lollowes Op Amp mDIP 107
NI Hipeit v Comp mDIP 105 .95
M9 HiSpeed Dual Comp DIP N
INT Neg Reg$. 12, 10200 133
320K Neg Reg 5.2, 12 10-3 .39
322 Peecweon limer DIP 70
124 Quad Op Amp DIP 152
39 Quad Comparator DIP 1.58
1400 POs Y reg (SV_ eV, BV, I

155, 18, 240 1O 1.69
1607 P b reg (5%, 6V 8y, 12V,

15%. 1Y, 24W) 10220 i
370 AGC/Squeith AMPL DIF 120
372 AN SMap delector DIP 193
WY AMLEMISSE Stop 1O 4
M6 Pin b Reg mDIP .68
B0 tw Audw Amp DIP 1.30
180-8 4w Audio Amp mDIP 1.25
181 Lo None Dusl preamp DIP 175
182 1o Noise Dual preamp DIP 75
SI ugh Sew rate Op Amp 295
540 Powet diiver 10-5 195
550 Pred ¥ Reg DIP 102
585  Timer mOMP A5
S6A  Dual 555 Timee DIP 119
60  Phase Lothed Loop DIP 19
%2 Phase Loched Loop DIF i»
%5 Phase Locked Loop DIP TO-5 118
66 tunction Gen mDIF 105 195
67 tone Dednder mDIP 1.95
709 Operationel AMP 105 0r BIP 26
710t Speed Vol Comp DIP 35
711 Oual Dilterence Compar DIP 2
723 Y Reg D® 62
™ Dilt. video AMPL 103 102
b3} Dusl th Peet Op Amp DIP ro?
747 Comp Op Amp mDIP 10-5 2
747 741 Dual Op Amp D or 1O 71
748 lreq Adj 741 mODIP .35
1304 A4 Mulps Siereo Demod DIP 1.07
1307 1M Mulps Mereo Demod DIP 74
1456 Op Amp mDIP  1.83
1458 Ol Comp Op Amp mODIP 42
1800  Strreo multipleser DIP 248
1900  Quad Amplitier DIF .49
7524 Dual core memory sense Amp 7t
7525 Dual core memory sente Amp 90
8038 Vollage tonir. ase LIP. 416
8864 9 DIC Led Cath Drvar DIP 225
7515¢ Dust Line Driver DIP 1.7%
75451 Oual Perepherat Drives mOIP 35
75452 Qual Petipheral Dviser mDIP .35
75453 13511 Dual Periph Dviver mOIP 35

75491 Quad Seq Drives tor 1£D DIP
75492 Heo Dvgit deiver DIP

iC SOCKETS

e CMOs

7802 % .12 4001 $ .19
7410 a2 4002 .20
7430 a7 4009 39
7438 .19 4081 39
7490 -39 74C00 14
74193 72 74C73 .69

D Sy .-' T - T M M A A N

8 Digit Clock Kit

tions.

CK&-3

clocks.  Unlinished

tramformers may be used.

Transmitter Kit

Porlable, seif-contained,  sofid

converl DVM

reading digi

to high quality,

nents #C  board,
avsembly instruclions.

case, batlery

DECEMBER SPECIALS

MMS314 with 6 NS71 .27 displays 2 ¢.C.
boards — Display board may be remote.
o Internal or wall transformet can be uvsed.
50-60 Hz, 12-24 hour. Includes all necessary
transistors, resistors, capachiors, diodes, 3
switches and compirte assembly instruc-

$14.98

Optional case available for all of the above
redwood  designed
individually for each dock. Internal or wail

state
tempecature transducer. Plugs directly into
inpul jacks of most DVM's (% centers) to
direct-
| 1emperature meler with a
temperature range of -50°C 1o +150°C and
an accuracy of + .25°C. Powered with an
internal 9V battery and a seli-conlained
battery test, Supplied with %" DIA, Stain-
less steel probe 6" long with a 4 foot
cable, Kit includes all necessary compo-

4

LINEAR

301 mDIP $ .22 1101
73 TO-5 79 1103
739 DIP 79 2102
M mDiP .25 5261
1458 mDIP 49 93410
75150 DiP 95 1702A

Mark |

A six digit clock kil with one double sided
P.C. board accommodates MM5314 clock
chip and 6 END359 375" displays. 12-24
hour, 50-60 Hz. Contalns all necessary 1

256 BIT STATIC RAM
1024 BIT DYNAMIC RAM
1024 BIT STATIC RAM
1024 BIT DYNAMIC RAM
256 BIT BI-POLAR RAM

2048 BIT PROM

4 Digit Clock Kit

MMS312 and 4 NS71 27" displays 12-24
hours, 50-60 Hz. One P.C. board accom-
modates clock, displays, and ali necessary
i itors, diodes, 2

components. 3 swilches and complele
assembly lnstructions  with  schematics,
Connections for remote displays.

s $13.95

swiiches, compiete
malics for assembly.

CK4-2

s, €

Transformer

Mark | — %" % 3w g §°
CA6-3 = 2" x ¥ 5 4V
CKé-2 - 3V W e X

$6.98

—_—
SHeo

-

AUTO CLOCK KIT

6 digits 375" red led's
Operates from 12V DC or AC
Coystal control for high accuracy
No polarity requirement
Elapsed time option
Peocsure switch for time set
Supplied with case
& mounting bracket
Contalns internal 9V battery lor operation
of timing clrcuit (withoul display)
when removed temporarily from power.
Uses 5314 dock circuit
Supplied with all necessary
components and assembly instructions

$33.95
COMPLETELY ASSEMBLED $44.95
L L

MICROCPROCESSOR COMPONENTS
129

1.49

139
9.95

instructions and sche-

$10.95

230 VAC — 12 VAC 50 Hx AW wall mount
{Suitable for clocks and games)

$6.95

Electronic Games

A gr

t gifi idea or for your own family

enterlainment genter. We have available in

ki
Electronic Craps.

55 page booklet explaining the entire

game.

form Electronic Roulette

and

Both &its contain
P.C. boards, LED’s, all necessary compo-

nents, case and bnstructions for easy
assembly, {except transformer, 7-15 VAC
300 ma). Inchsded with each kit is a

Electonic Roulette
Dimensions 611" x 6% ¢ %" $23.95

Electronic Craps

Dimensions 6™ s ™ s 1" §4 4.9

OISPLAYS

MAN1 $1.95
MAN2 395
MAN3A "
MANS 5
MANG 249
MAN? 1.49
MANS 115
MANGL 225
DL10A 119
FNDSOO 189
NS$7IL .9

OISCRETE LED'S

ME4
MV 50
N$L100
NSL 101
NSL102

MV 5020
RED
GREEN
AMBER
CLEAR

$.9

IC BREADBOARD

Accommodates 5 16 pin IC's with additionat

plated ¢4

inerconnection holes. 1/ 16™
Circuits. 2 5/16” 3 6 9/ %6"

UNIVERSAL BREADBOARD

ilver plated copper circuit boar:
3-3/16™ a1 5-1/16". 2 rows of
les for DIP IC's + space fo
ransistors, resistors & capacitors,
and simple for bre
2 IC circuitry $1.30 vn.

phenolic with silver

FREECATALOG AVAILABLEONREQUEST

Solder Tail - low profile
8 pin s .7 4 pin -4 cuos JANTALUM CAPACITORKIT $19.98
14 pin =  pin .59 4000A 26 WA LI9 40eeA 89 g o g G b
16 pin n 4 pin - A" 35 | oA TN [kl |5 Vouh Ao WY 3
18 pin . ] 40024 25 214 LIt 0e9d : o e R o .;::: =
WIRE WRAP - goid plete 4006 A LIS W22A 4 071A - Auld WY uid WY Quid ¥ Buld SV
14 pin P 4007A 26 QDA 25 M7IA 35
4008 A 1.52  024A 89 W07IA -39
WOSA .57 M2A .25 aTsA B9 OPTO ISOLATORS
™ WI0A 54 WA 59 ao7BA D9 MCD?2 Oplo isolator diode 109
7400 IR Z TR S IS WA 79 OI8A 98 WA 1S MCT2 Opto isolator transistor -70
7401 o8 7453 a7 74154 1.0 WA 25 400A 44 45t8A 156
7402 A5 7454 - 74155 & 40134 A5 0BA 127 4SBA 156
7403 a5 Ta0 0% 97 WWA 177 WA 139 4SKSA 210 MUL TIACH OTERA YD
206 16 Ted B ras7 e WA LT WA g NSN3) D diglt 17" red UED et
7805 15 7468 g 74158 109 W0WA 43 WA 59 "";":Z' S digll .11 red 1ED 309
W B Az hey v 0t HERAL st digh., iced LD 125
- o s » il SPA2S-0v 9 digit 2% gar dinch Bl
7410 96 7475 49 7444 .39 | CLOCK CHIPS
re11 25 7e76 0 74165 99 | MMS3N 6 digit mullipiexed BCD, 7 seg. 12-24 SPECIAL DEVICES
213 A3 7483 8 74te6 LIS Hr, 50-60 tHe — 1 gl 372 AF-F Sirip Detector DIP 19
7414 65 7485 8 74170 290 || MMSNIZ4 digit multipiesed BCD, 7 seg, Ipps. 546 AM Radio Receiver Subsystem DIP 75
e 55 Ta M a3 a9 12-24 Hr. 50-60 Hz — 24 pin 395 0 1310 #M Stereo Demodulator DIP 2%
7617 JS 749 225 zeire. 123 | MMS34 6 digit multiplexed 12-24 Hr, 5060 Hz 14%  Balanced Modulalor-Demodulator .99
7420 J6 4% A3 ya75 97 n 445 B 1500 Stereo multipieaer DIP 248
7422 30 749 T5 7476 g9 || MMSIU6 4 digit, 12-24 Hr, 50-60 Mz, alarm ULN2208 FM Gain Biock 34db (typ) mDIP L8
M3 o T A ar; 40 pin 495§ ULN2209 FM Gadn Block 4adb (typ) mDIP 1.5
7425 z ™ 40 7480 90 | SYAA &6 digit. 12 hour, 60 Hz snooze alarm 2513 Character Generator 64385 DIP-24 10.20
748 26 744 78 740181 245 beightness control capabdlity, alarm 046 Transistor Array DIP-14 s |
7427 23 7498 79 74182 s tone output — M pin -
7650 20 74% .79 74184 1o J CTT001 6 digit, 12-24 Hr, 50-60 Hz, slarm,
432 B 7400 .98 74188 220 timer and date Circoits — 28 pin 5.95
7437 25 74105 44 70107 575
o b ow | cavouaron cwes
. . - CT5002 12 digit, 4 function fised decimal
7441 89 a2 8 74192 .95 batiery operation — 40 pin 1.95 The prices as hsted ate
742 597D 65 T9)  BS § cyoan 12 digit, 4 lunclion pius memory, fired
;“) ) ;:3: 54 T 125 dechmal — 20 pin 249 via ot mail — postage pard
7::: ;: 746132 : ;:::: .;: MM5725 :l"'s:r‘ tunction, “oa'-'ks decbmal i Add $1.00 lo cover shipping and hananng if order is les than $10.00.
Y446 41 T4 04 70197 73 B MMS736 6 dight, & lunction, 3V battery
7447 g9 74145 104 va98 173 e g
peration pin 295
7448 7% 74156 9 74199 16Y B \aecria 8 digit, § funclion plus memory and
7450 AT T ¥ 7400 S.es comtani floating decimal, 9V battery
operation — 24 pin 395 -$
Data included with order on request. MMST29 9 digit, 4 lunction. 9V battery =
Add $.30 ea. if item is priced below $1.00 operation — 12 pin xes |

The above prices do notinclude any tases leviable by a purchasers couniry of residence.

n Austratian doliars. Send bank cheque with order.
nternational posial money order s vied send recept with order. Shipment will be made
- within three days from recept.
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We'll print your 24 words (maximum) totally free of
charge. Copy must be with us by the 7th'of the month
preceding the month of issue. Piease, please write or pre-
ferably type vyour adverts clearly, using BLOCK
LETTERS.

If, like many of our readers, you'd prefer not to cut up
your copy of ETI, just make a copy of the relevant part
of this page. Please make it the same size as the original
— and write your copy using BLOCK LETTERS.

send your ad to —
ETI MiniMart,
Modern Magazines,

15 Boundary Street,
Rushcutters Bay,
NSW 2011.

FOR ECG EXPERIMENTS: Teletronics Heartscope Mk2 $30.
Physiological Monitor MS3 $45. 240V AC input transistorised
equipmtn. P, Hassett 54 Sackville Street, Maroubra (02) 34-6179

WANTED. Preferably complete and working ASR33 or Baudot
teletipe with tape reader and punch. Phone (051" 671498. C.
Stoclkdale, P.O. Box 871, Morwell, 3840. Vie.

MELBOURNE TAPE FANS the recording soceity of Australia
meets monthly for lectures and demonstrations for further
information and syllabus ring A.H. (03) 994185 or (03) 4591717,

SELL two army radios PRC10 backpack one not working also
Vinten Vantage EX-Taxi radio not working. $55 lot. Gough 24
Virginia Street Newtown. Geelong.

FOR SALE 31 LP records if anyone is interestedTelephone
Bowaraville 21 or write to Mr Barry Paton, Macksville Rd,
Bowraville NSW 2449. All in good condition.

SANSUI PA-100 Public Address Amplifier, as new, six inputs,
V.U. meter, bass and treble controls, suit micro.rhone, guitars,
etc. AOWRMS $330. Michael Beaudoun 43-2647.

TWO ONLY DVOM Electronics Aust. Jan.1973. Fully assembled
all metalwork, IC's socketed, need de-bu g. $75 o.n.o. each
Noller (02) 8€1-554 9am to 12 noon week days.

WANT TO BUY or copy circuit and instruction handbook for
B&K capacitor-analyst model 801. Lamont 3/12 Woodland St.
Marrickville N.S.W.

WANTED maintenance manual and or operators book for
A.R.8 ex RAAF Comm Receiver. M.J. Kearney, 370 St. Kilda
Rd. Melbourne. Vic. 3004.

STARTING MINI EDVC-8 CLUB Feb. 77 to solve problems
collect ideas etc. mail now orring after Jan.30. D. Zemdegs 51
Sedgehill Road, Eliz. Nth. Adelaide, 2554582,

FOR SALE extra H.D. 240/32V A.C. ikVA Transformer fitted
with ACCT fuseboard $45. P. Hassett 54 Sackville St, Maroubra
(02) 34-6179.

WANTED L.P. RECORD: City of Westminster-Carnaby Street, by
Carnaby Street Pop Orchestra. Will buy disc or tape copy.
Contact Robert Allan (02) 692-2831 (BS.HRS).

SELL 100PF. 5kV disc capacitors 10 for $2. J. Ryan, 26 Underwood

Crescent, Toowoomba. 4350.

WANTED Y.L.F. Convertor, tuner or ex-naval disposal comm.
Radio to receive GBR Rugby on CW 16kHz Sloman 82 Powerav
Chadstone Vic. 3148, 277-3317.

WANTED to buy. Lafayette Hagoo General Coverage receiver
in reasonable condition. Please address replies to D. Ellison
c/- Pukehou P.O. Hawke's Bay, New Zealand.

MM5203Q 256 x 8 Eprom found with present project band
new $16.00. Rob Ward ¢/- Botany School, Melbourne University
Ph. 3417150 W6H.

WANTED someone to make and drill one PCB design. Alex
Patison, 7 Sunshine St., Manly Vale 2093 NSW.

REALISTIC DX160B Communication-Receiver as new $150.
Also VOX 30 Wrms Guitar amplifiexr $100. Bert Tassoni, 4 Quarry
St, Upper F.T. Gully. After 6.30pm. 758-4086 Melbourne.

Sglél() Mllfa Ea agitors, pa(élgls ‘g,f l(l) v‘a,l:lfs fro;n %0 pF to 1000
c. Pac . Sangster ttle R terb .
{03) 832597 ’ - e

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-

lied.

Note: These advertisements are not corrected before type-
setting and are not proofread either. Please type your copy

exactly as you want it printed.

PLEASE USE BLOCK LETTERS

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1977
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SERVICES

ADVERTISERS INDEX

READERS’ LETTERS

We make no charge for replying to readers’ letters, however readers must
enclose a foolscap-size stamped addressed envelope if a reply is required.
Queries concerning projects can only be answered if the queries relate to the
project as published. We cannot assist readers who have modified or wish to
modify a project in any way, nor those who have used components other
than those specified.

TELEPHONE QUERIES

We regret that we cannot answer readers’ queries by telephone.

SUBSCRIPTIONS

Electronics Today International can be obtained directly from the publishers
for $14.00 per year {including postage) within Australia.

The cost for countries outside Australia is $14.65 including postage {surface
mail). Airmail rates will be quoted on application. Subscription orders and
enquiries shouid be sent to the address below.

BACK ISSUES

Our subscriptions dept can supply most back issues of ET| for the twelve
months preceding the date of this current issue. Some earlier issues are also
available.

The price of back copies is currently $1.00, plus 40 cents postage and
packing. Please address orders to Subscriptions Dept, Electronics Today,
15 Boundary St, Rushcutters Bay, NSW 2011

PHOTOSTATS

Photostats of any article ever published in ETI can be obtained from our
subscription dept {address above). The price is currently 45 cents per page
including postage.

CONTRIBUTORS

Material is accepted from time to time from outside contributors. Payment
is based on quality and is paid 30 days after the date of publication.
Constructional projects will be considered for publication but the standard
of design must be to fully professional level. All material must be typed
using double spacing and wide margins. Drawings, circuit diagrams etc need
not be to professional standards as they will be redrawn by our staff. It is
advisable to contact the Editor before submitting copy.

A large stamped addressed envelope must be included if unsolicited material
is required to be returned.

ADVERTISING QUERIES
Queries csncerning goods advertised in ET| should be addressed directly to
the advertiser — not to ourselves.

NEWS DIGEST

News Digest items are published free of charge. Manufacturers and importers
should send material at least four weeks before the date of publication.
Photographs should be of high contrast and preferably at least 100 by

160 mm. Press releases must be of a factual nature — these pages are not
free advertising. The Editor reserves the right to accept or reject material at
his discretion. Preference will be given to components and equipment of an
essentially practical nature.

BINDERS

Binders to hold 12 issues of ETI are available from our subscription dept
{address above). Price is $4.50 {plus 80 cents postage NSW & ACT — or
$1.50 all other States)

COPYRIGHT

The contents of Electronics Today International and associated publications

is fully protected by international copyright under the terms of the Common:

wealth Copyright Act {1968).

Copyright extends to all written material, photographs, drawings, circuit
diagrams and printed circuit boards reproduced in our various publications.
Although any form of reproduction is technically a breach of copyright, in
practice we are not concerned about private individuals constructing one

or more 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 however that no project or part
project described in Electronics Today International or associated publica-
tions 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 cooyright holders.
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Introd cing the revolutionary
UD-XL EPITAXIAL cassette

Developed by MAXELL this completely new EPITAXIAL magnetic = Mesnetc material strucrure
U D material combines the advantages of the two materials (QamMmMa- -
hematite and cobalt-ferrite): the high sensitivity and reliable output (s &
of the gamma-hematite in the low and mid-frequency ranges and the | cumme nemee
excellent performance of the cobalt-ferrite in the high-frequency o oW, - ¢ - §
range. The result is excellent high-frequency response plus wide — TAxAL—weee =mo
dynamic range over the entire audio frequency spectrum.

Gﬂﬂﬂ\lﬂl"\.ﬁ“7 B - _Cob.lll.oﬂ(lo_’l L
Compared to chrome tape, sensitivity has been improved by more than 3.5dB. Be- 0.5umt
cause EPITAXIAL is non-abrasive, it extends to the life of the head. Consequently, B R
the UD-XL delivers smooth, distortion-free performance during live recording with | ~
high input. When using UD-XL it is recommended that tape selector be in the ~-°L..—Pm@ﬁ.&...*-
NORMAL position. ol -
-m—'m -‘| it [ 1
i \ Fidelity is also ensured by a precision-manufactured cassette shell 3""*%‘2: c«r-mw‘—u-%
with a special anti-jamming rib that provides smooth tape travel and -‘g"’“‘i :[ T il |
; helps eliminate wow and flutter. by B 1 l |
0 g o
oy 0 O I A
ispel | Comvente sl copetie
® Another good idea of the UD-XL cassette is a replaceable * "
< self-index label. Simply peel off the old label and put on a new e N R~ —
Pi“ S - ONE when you change the recording contents. No more mess 0@ GoEai 0z @51 T 5 W M
4 on the label.
=4
maxeil.
For further information please write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033. WT.GD. 76M




