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RKSOUND

a new name in turntables!

looks suspiciously like the celebrated CEC
doesn'’t it?

CEC, Australia’'s top-selling range of imported turn-
tables,” will now be known as HARKSOUND. But don't
despair . . . nothing’s changed but the name.

Still the same five year warranty, still the same proven
performance, and when you consider that CEC are'Japan’s
oldest and most experienced turntabie manufacturer, you
know you're buying the best.

The HARKSOUND range by CEC offers everything you
want and need for noise-free, Hi-Fidelity performance, plus
operational ease . . . and there’s a turntable for everyone
*HFIA Survey figures Sept. 1977.

in the HARKSOUND range—right from the BD2200 beit

drive, up to the unique DD8200 direct drive.

The HARKSOUND features in¢lude:
e High quality, statically balanced S-shaped tone arnd.
e Adjustable anti-skating.
e High quality magnetic cartridge.
e Fully decoupled motor to turntable/arm suspension.
e Low profile design with balanced acrylic dust cover.
e Excellent value and performance for the price.

CHUO ELECTRIC €O, LTD.

HARKSOUND F e[ (e

Distrbutedby— HARMAN AUSTRALIA PTY LTD.. PO Box 6" BROOKVALE. N.S.W. 2100. Telephone: (02) 939 2922

MAYS 7B



Brits Attack P.0. Monopoly

As reported elsewhere in this issue, the
US Supreme Court has ruled that
citizens may legally attach whatever
they wish to their telephone installation
just so long as the bits meet FCC
requirements.

A strong move for generally similar
freedom is currently being made in the
UK. There, a report published by the
National Association of Radio
Communication Services (representing
most of the message handling companies
in the UK) very strongly criticises the
monopolistic powers of the Post Office.
The report requests the removal of the
Radio Regulatory Dept. from the Home
Office.

One of the report’s strongest points
is that the Post Office’s monopoly
seriously hinders development of
communication services to business and
the general public alike.

The report also states that the
restrictions on private industry have
cost the Post Office ‘countless thousands
of pounds in lost revenue and wasted
capital investment’.

A specific request is made for ‘a
short and simple’ Act of Parliament to
remove the monopoly powers from the
Post Office and transfer them to the
Minister of Industry who would then
be responsible for permitting and
licensing specific areas of competition.

A second request calls for the removal
of the Radio Regulatory Dept. from the
Home Office to a separate Standing
Commission which would exercise
control on strictly legal lines.

Video LP‘s Soon?
Virtually coincident with the news
that Philips are postponing test
marketing their VLP videodisc is
the announcement of a totally new
videodisc system from Matsushita,
The new system, to be known as
VISC, uses mechanical modulation

News Digest

rather than the capacitive and optical
techniques used by RCA and Philips
respectively.

The VISC disc is pressed from
vinyl in much the same way as an
audio LP. The information is cut into
the disc by a diamond stylus connected
to a piezo-electric transducer capable
of reproducing pulse-code modulated
signals.

The disc rotates at 450 rpm: groove
depth is about 1 um. The video
luminance signal is recorded as an fm
carrier with a synchronized tip
frequency of 4.3 MHz and a white peak
frequency of 6.3 MHz. Two extra 20
kHz bandwidth audio channels are also
included.

The reproducing unit is vaguely
similar to an audio record player but has
a stylus fine enough to track the
encoded pcm signals. The cartridge is
mounted on a radial mechanism which
tracks the record groove with zero
tracking error. A separate mechanism
keeps the cartridge synchronized with
the spiral groove.

We understand the system has two
(possibly switch selectable) formats.
VISC 1 provides 30 minutes playing
time per record side and is intended
for material requiring high replay
definition. VISC 2 provides 60 minutes
per side and is suitable for feature
films etc.

The system is expected to sell for
around $600 (in Japan). The discs
should cost about $9-$10 each. Launch
date is not yet known.

Artificial Vision

A research group at the University of
Utah have made a breakthrough in the
use of microcircuits to stimulate areas
of the visual cortex to provide the
blind with limited ‘sight’. A blind
volunteer was operated on in order to
implant a matrix of 64 platinum
electrodes inside his cranium. Electrical
stimulation of the electrodes makes the
subject ‘see’ flashes with position
dependent upon which electrode is
stimulated.
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SME'’s brilliant new Series 11/ tone-arm. We have one for
review right now and will publish a full report very soon.

Using six electrodes to form Braille
characters under computer control
enabled the subject to read phrases at
over 30 characters a minute. The
electrodes can also be used with a
miniature TV camera, allowing the
perception of simple shapes.

| Display Your Weight

Fairchild have been awarded a US$1.65
million contract for LED display
modules to be used in digital bathroom
scales. The Californian opto-electronics
manufacturer views the scales as a huge
market, but is also looking at other
areas such as digital thermometers.

Phone Freedom

In a historic ruling, the US Supreme
Court has confirmed that private
individuals have the right to buy or
make their own telephone equipment
and connect it to the US telephone
network.

Under the ruling it will be legal
to hook up as many devices as the
user wishes — computer controlled
systems, ‘phone diverters, memory
diallers, picturephones etc, etc. The
only restriction is that the various
bits must meet the relevant FCC
requirements.

Somehow we can’t see this
happening in Australia!

New Interface Standard

The Electronic Industries Association
(EIA) RS-232C standard interface has
been superseded by a new standard,
RS-449, which is said to be technically
superior to RS-232C but will operate
with unmodified RS-232C equipment.
RS-449 is claimed to offer greater noise
immunity than the old standard,
increases the data rate to 2Mbit/s,
increases the maximum length of inter-
connecting cable to 200 ft, and provides
standardized 37-pin and 9-pin interface
connectors.




GALE LOUDSPEAKERS

The Ultimate Draws a
Little Closer.

Every year the leading designers of fine “This is not a cheap speaker—until you look

sound equipment strive towards producing at it on a price/performance basis. Then it

perfection in high fidelity. starts to look like a bargain.” (Vol. 7 No. 6).
Now “The Ultimate Draws A Little (Australian Hi Fi Magazine).

Closer” with remarkable British Gale loud- “The Gale GS-401A is one of the finest

speakers. sounding dynamic loudspeakers that we

Gale performance is outstanding by even ~ have heard” =~ _
the most critical standards. If you have yet (Australian Hi Fi Magazine).
to hear for yourself the amazing performance ~ (Vol. 7 No. 6).
of Gale speakers, read what the experts Unparalieled 7 Year Warranty.

have had to say about Gale superiority. Gale GS-401A In Black & Chrome.

“I would back the GS-401A’s to just beat :
the socks off any other speaker anywhere The New Gale G5-401C Concave Design

near their size.” Speaker.

(The Absolute Sound, Volume 2, No. 8). The new Gale Ultimate Fidelity Recordings
“This loudspeaker is certainly among the are now also available at your Gale Hi Fi dealer.
five best loudspeakers available.’ IR

(Hi Fi Studio Magazine). o

Brishane —Stereo Supplies
Sydney — Riverina HiFi,
Instrol HiFi, Sole Austratian Agents

Douglas HiFi
Luaunceston — Wills & Co. Gﬁ] l]mﬂwnmﬁ"l
M 10 atldl] 1

Hobart — Bel Canto

Geelong — Sound Spectru
sz‘c’::tlc - Nzwmstle Hli?"i DISTRIBUIDRS

Canberra — Duratone HiFi Australasia Pty Limited
Melbourne — The Sound Craftsman,

Douglas HiFi,

Instrol HiFi

Adelaide — Decibel, Instrol HiFi
Perth— Alberts HiFi, Leslie Leonard HiFi

————— e _



News Digest

New Tape System

The BBC and 3M have collaborated to
develop a new tape recording system
claimed to provide 90 dB noise figure.
The system will accommodate 32 tracks
on one-inch tape at an undisclosed tape
speed.

Analogue LCD Watch

A Scottish company, Murrell Dynamics,
has designed an LCD watch with an
analogue-type ‘dial’. The main problem
which Murrell has overcome is reducing
the number of connections required to
address the segments which comprise
the ‘hands’.

The 100 mm diameter prototype
(which Murrell claims can readily be
reduced to 25 mm) utilises two
concentric rings of 60 radial lines
the inner ones are addressed uniquely
for the hours indication, the two rings
together for minutes, and the outer one
for seconds.

Teletext Decoder

Now available from Closed Circuit
Television (PO Box 218 Eastwood,
NSW 2122), the Aston TD10 Teletext
decoder is built for the professional
market. The unit incorporates a number
of sophisticated features including
double height characters, LED
indicators to display concealed control
bits and both contiguous and
non-contiguous graphics.

More VMOS

Suppliers of VMOS are expanding —
Fairchild Australia Pty. are now supply-
ing both the conventional N-channel and
new P-channel VFETs. The 2N6657 and
2N6658 are TO3, 25W VFETs with 60V
and 90V breakdown respectively, while
the FVN2 and the 2N6661 are TO39,
6%W devices with 60V and 90V break-
down. Two PMOS devices are available—
the FVP1 (TO3, 25W) and the FVP2
(TO39, 6%W), both at 60V BVDSS.
Further details from Fairchild Australia
Pty. Ltd., 72 Whiting St., Artarmon,
2064.

Still More VMOS
Siliconix have now obtained JEDEC
registered numbers for their line of
VFETS discussed in this issue. These
are as follows: VMPI is now 2N6657,
VMP11 is 2N6656 and VMP12 is
2N6658. All are TO3 devices.

In addition three T0202 devices are
available — VN46AF, VN66AF and
VNB8AF. Data sheets and further

information are available from Natronics
Ptg. Ltd, The Crescent, Kingsgrove,”~
NSWw 2208.
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D-TO-A Converter is Fully

uP Compatible

Signetics’ NE5018 is the first monolithic
8-bit digital-to-analogue converter to
be both self-contained and micro-
processor compatible and is available
from Philips Electronic Components
and Materials. Most 8-bit d-a chips
require an external output amplifier
and sometimes even an external voltage
reference. Also, so far none has included
the input latches needed in a micro-
processor-based system to capture and
hold the digital data long enough to be
acted upon by the converter without
tying up the microprocessor.

Compatible with microprocessor
systems that have data buses of 8 bits
wide, the NESO18 has data input latches
controlled by a latch-enable pin. The
data and latch-enable inputs are ultra-
low loading types for easy interfacing
with all logic systems.

With a 200 to 400 ns latch-enable
pulse width, the latches appear trans-
parent when the enable input is in the
low state. When it goes high, the input
data present at the moment of
transition is latched and retained until
the enable input again goes low.

The chip combines a stable voltage
reference (5V nominal) with a high slew
rate buffer amplifier. The voltage
reference can be trimmed with an
external potentiometer for easy adjust-
ment of full scale, and the output
buffer may be offset so as to provide
bipolar as well as unipolar operation.
The NESO18 is accurate to within
+ 14 least significant bit. Short-circuit
protection is incorporated-on the chip
for both the amplifier and the voltage
reference.
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Further information available from
Philips Electronic Components and
Materials, 67 Mars Road, Lane Cove,
Tel: 427-0888.

Outdoor LEDs

Hewlett-Packard have announced red
and yellow seven-segment displays
which can be viewed in direct sunlight
or in ambient lighting as bright as
10,000 foot-candles. The LED packages,
which use large, high-efficiency chips,
are intended to compete with LCD and
other display technologies in auto-
motive, avionic and instrumentation
applications.

Zilog Spoken Here

As software costs-outstrip hardware
development in microprocessor based
systems, semiconductor manufacturers
are turning to high level languages as a
major incentive to buyers to go with
their product. Latest moves in the
software scene have come from Zilog
who have recently released COBOL and
FORTRAN. This month, Zilog announce
two versions of BASIC for business and
scientific calculations and will soon
follow up with two compilers for their
new PLZ family of systems languages.

CB Recession

E.F. Johnson will close its CB radio
manufacturing plant early this year
because of the impact of Japanese CB’s
imported into the US. Johnson plans
to reduce CB to less than 5% of its total
business and concentrate on other
markets.
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Low Cost Data Collection

A new computing data acquisition
device that combines a popular HP
portable programmable calculator with
interfacing technology to make a
low-priced solution to instrument data
collection and computation applications
has been introduced by Hewlett-Packard.

The HP Model 97S 1/O calculator,
based around the HP-97 programmable
printing calculator, uses BCD interfacing
to gather data from a wide range of
instruments. The HP-97S then
manipulates the data according to user-
designed programs and produces a
printed hard-copy report. With the
HP-97S 1/0 calculator, the user can take
an instrument measurement and
compare it to a standard or calibrate in
data, do computation on each individual
reading, or take multiple measurements
and conduct computation and statistical
analysis.

The list of products that can be used
more efficiently with the HP97S1/0 |
calculator is large, including electronic
balances, photometers, densitometers,
thermal conductively measurement
devices, strain gauge systems, colori-
meters, devices that measure ion activity,
titrators and pH meters, coordinate
measuring equipment and physical
parameter measuring equipment.

The HP-97S is designed to fill a need
in small data acquisition operations
where manual gathering and
computation is far too time-consuming
and error-prone and the purchase of
a desktop computer/controller is
unnecessary and too expensive. For
example, a typical application for the
HP-97S would be to take data about a

HF-3-100L2

Frequency Range 3-30 MHz
Input Power: 10W Nom, 5-20 W PEP range

band

positive or negative ground

Size: 19.1 x 16.5 x 8.9 cm wt 1% Kg

& EMONA

News Digest

Output Power: 100W Nom + % dB across band 200-250W PEP output
Input Impedance: 50 2 nom, adjustable to match exciter range under 2 1 across

Output Impedance: 50 2 nom, up to 3:1 VSWR acceptable with little degradation

Current Drain: 16A nom. 20 A supply recommended at 13.6 VDC
Power Supply: 13.6 VDC recommended for best resuits, 11.14 VDC acceptable

Pre-amp: 18 dB nom. gain across entire HF band, 15dBtyp at50 MHz, 3-4 dB NF

DEALERS ENQUIRIES WELCOME

series of samples from an electronic
balance and compute the high, low,
average and standard deviation.

“We anticipate that the average
owner would use the HP-97S to take
data almost continuously from a single
instrument and have a small library of
specialised programs prerecorded on the
calculator’s magnetic programming
cards. In the past, automating such an
operation just was not possible without
the expenditure of $3,000 or $4,000 for
a small desktop controller. With the
HP-97S the cost of the same operation
is reduced to less than $2,000,” said
Fred Bode, marketing manager, Loveland
Calculator Division.

The interface for the HP-97S is
capable of handling a variety of instru-
ments that have a BCD output. The

NEW MODEL, 3-30 MHz BI-LINEAR AMPLIFIER

electronics
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logic is TTL compatible and may be
configured with either positive or
negative trueness. The ten BCD input
lines allow entry of numeric data, sign
information, the exponent, and the
decimal point. Four output lines aid in
the instrument control. These output
lines may be set and cleared under soft-
ware control. For example, when
connected to a peripheral device they
might open or close a relay, provide
pulses for a stepper motor, signal that
an event has taken place or perhaps
change ranges on a measurement
instrument.

For further information contact

Hewlett-Packard Australia Pty. Ltd.,
31-41 Joseph St., Blackbum, Vic, 3130.
Tel. 89-6351.

BOLID STATE LINEARIZED APt IR1E 5

SOLE AUSTRALIAN DISTRIBUTORS FOR SCS LINE OF LINEAR AMPLIFIERS

PHONE 2124815
P.O. BOX K21,
HAYMARKET, N.S.W. 2000




Denmark declares war
on so-called ‘superamps’

Our split power supply insures that
each channel’s signal remains
completely independent. The power
rating of the Beomaster 44001s

2 X 75 watts RMS, with 0.05% total
harmonic distortion, at full output
with speakers of 4 ohm impedance.

A Bessel filter, incorporated with
newly designed circuitry, eliminates
Transient Intermodulation Distor-
tion (TID) and its cause. Additionally,
this new circuit gives the amplifier

a virtually perfect square wave
response, demonstrating that linear
phase is maintained to the limits of
the amplifier's bandwidth,

eliminate crossover distortion in

the output stage. They can handle the
highest signal strength without
performance deterioration.

In the event of output transistor
failure, a protective relay prevents DC
voltage from overloading and
ossibly damaging the loudspeakers.
oltage going to the speakers is
continuously monitored; operation of
the relay is fully automatic.

The overioad indicator is provided for
the technically oriented audio
enthusiast. It serves as a reference
point for performance and illuminates
when the maximum undistorted output
has been reached.

Ambiophonic circuitry, when
completed with two additional side
speakers, allows you to recreate
much of the ambience and hidden
sound information already present in
stereo records, tapes, and FM trans-
missions, This circuitry will
significantly increase your listening
pleasure and the value of your present
record collection.

Tone controls are designed around
active filter circuits. The cutoff curves
were established by computer ana-
lysis and, most importantly, intensive
listening tests. The controls introduce
aminimum of distortion and a range
surpassing the needs of any known
music source.

The linear switch permits all tone
control and volume compensation cir
cuitry to be totally removed from

the active circuit path. Depressing the
lever eliminates all electronic noise
generated by these circuits, and gives
you a completely flat frequency
response.

Eight, high power, cascade transistors Redesigned phono-preamplifier

circuitry will handle any known input
signal while limiting noise to more
than 2 dB above the theoretical
thermal noise limit of the cartridge
itself. RIAA equalization is accurate to
within 0.5 dB from 30-20,000 Hz.
Total harmonic distortion within the
preamplifier circuitry remains

below 0.05% at any frequency.

The tuner features an IF section
utilizing ceramic filters, a double tuned
quadrature detector, and phased
locked loop stereo decoder.

This circuit offers exceptionally linear
phase characteristics, which means
very low distortion and excellent chan-
nel separation. Signal distortion in
either mono or stereo is less than 0.3%
at mid frequencies and remains
virtually unchanged to the limits of the
bandwidth.

Varactor diode tuning permits up to
six stations to be pre-set by the

user for instant, electronically accurate
recall at any time. Random FM tuning
is accomplished with the smooth
sliding tuning bar.

Beomaster 4400 explodes the myth
that ‘power is the basis of clean sound’

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978



It all started with “Superspinner”

Bang & Olufsen fired the first shot by introducing the
“Superspinner” — Beogram 4002 — the first and still the
world’s only electronically controlled, automatic,
straight-tracking turntable.

Beogram 4002 plays a record precisely as it was cut —
from the edge to its centre in a straight line instead of tracing an
arc. The result is sound quality audibly superior to all
conventional turntables.

Inventiveness is one of Bang & Olufsen’s best weapons.

Now the same creative engineering that produced the
“Superspinner” has changed amplifier technology in such a way
that power need no longer be considered a basis for producing
clean, undistorted sound.

Beomaster 4400 - Here are the limits
to how realistic a music system can sound

There will always be a difference between the original
performance, and reproduced music.

A great many people overlook the fact that a music system
can never produce better quality sound than the source material
allows.

Records, tapes and radio transmissions all have inherent
limitations — for example, there is rumble from the cutting

machine in most record grooves. g .
However a great many people mistakenly believe that all

distortion is created at the programme source. Whereas in most
cases it is the components in a music system that are the weak
links. Now Bang & Olufsen have produced Beomaster 4400, an

amplifier/tuner with totally new circuitry that exceeds the most
critical demands.

Beomaster 4400 challenges the
chatter about distortion

Most makers of so-called “superamps” aggressively
promote the fallacy that upwards of 2 x 150 watts RMS output,
or a reversion to valve amplifiers is necessary to produce
“undistorted” sound.

Many makers accept and ignore the presence of “transistor
sound” — transient intermodulation distortion — socommon in
many of today’s so-called superamps.

By analysing the problems mathematically instead of
electronically, Bang & Olufsen have succeeded in reducing all
forms of distortion -

total harmonic distortion,
intermodulation distortion,
transient intermodulation distortion.
This has been achieved by uniting a highly creative circuit

design, numerous technical innovations and a specification that
keeps touch with reality — the reality of the music you listen to.

Beomaster 4400 -not one
outstanding feature

Some manufacturers begirrthe
beguile by attempting
to establish
“spectacular” datain
one or two areas
hoping to grasp
technical Tone Power
pre-eminence. contols | ampiter |

The overall performance of such products almost
always suffers.

Over emphasis in any particular area will not
necessarily improve performance.

Beomaster 4400 is engineered so that A
every function bears a precisely balanced
relationship to all others. -

All components are el
matched in perfect harmony
so that no specific area
receives emphasis at
the expense
of another.

The result is a
requirement for less power to create a crisper more real sound
than many more expensive (more powerful) amplifiers have
been able to produce.

Beomaster 4400 - not for the novice

It may seem provocative to enter the ranks of the
superamp with a distortion specification of 0.05%.

But no less than this is necessary — the human ear has no
hope of distinguishing distortion beyond this point.

It may appear cheeky to stand among the “superamps”
witha power rating of 2 x 75 watts RMS — yet Beomaster 4400
is (as Rolls Royce have said on the question of power)
“adequate” for any domestic music system.

Withits Bessel filter and reformulated circuitry eliminating
Transient Intermodulation Distortion and its cause . . .

With its eight high power cascade transistors capable of
handling the highest signal levels, eliminating cross-over
distortion in the output stage . .

With its newly designed phono-prgamplifier capable of
handling any known signal strength — while insuring a noise
level of no more than 2 dB over the theoretical limit of any high
quality cartridge . . .

With its split-power-supply insuring each channel’s signal
remains completely independent . . .

. . . Beomaster 4400 is certainly worthy of closer
inspection by the serious enthusiast including those who still
refuse to believe that a transistorised amplifier can compete
with a valve model for sheer musical purity.

Bang & Olufsen suggest that a demonstration at any of the
stockists listed below will convince even the most unbending
sceptic that Beomaster 4400 exceeds the demands of the most
highly trained sensitive ear, and the requirements of the most
advanced audio system — without the need for bulk power or a
“paper” specification.

Bang &Olufsen

Simply the best.

Tone Power
controls | ampifier |

RIAA
Equaksing | amplfier | Volume

Victoria. Danish Hi-Fi, Shop 9, Southern Cross Hotel, Melbourne. Tel. 63 8930. Danish Hi-Fi, 698 Burke Road. Camberwell. Tel. 82 4839. Turner Audio
Systems, 35 Peel Street South, Ballarat. Tel. 32 2042. Queensland. Brisbane Agencies Audio Centre, 72 W'nckhqm Street._ Fortitude Valley. Tel. 221 9944.
Western Australia. Danish Hi-Fi, 308 Walcott Street, Mount Lawley. Tel. 271 0100. South Australia. Ernsmiths, 50 King William Street, Adelaide.

Tel. 51 6351. Tasmania. Bel Canto, 138 Liverpool Street, Hobart. Tel. 34 2008.
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George Hofsteters and Les Bell examine the new all-electric ‘every
home should have one’ chess adversary.

NOW, AS FAR AS chess is concerned,
your humble narrator (George Hofsteters,
that’s me) is rated somewhere between
Boris Spassky and Sir Henry Bolte. The
variation may swing up and down like a
yo-yo. Depending on the circumstances
and the opposition, | can pull out a
game with a few exclamation marks —
or a game that's so bad a vulture
wouldn’t touch it. So | was a natural
candidate to try out the Chess Challenger
to see what the average ‘‘wood pusher”
could do with it. |I've played some of
the best and some of the worst chess
players in the country and know most
of the sly, brilliant ploys as well as some
of the most crassly stupid and illogical
blunders human beings are capable of
when playing this insane game.

12

As a photographer | know beans
about the electronics. | can‘t distinguish
a flip-flop from a cheese grater and can’t
think of a good reason why | should. It
was therefore with mixed feelings that 1
greeted an opponent that didn’t try to
psyche me out, wouldn’t spill a drink
during crucial play as a distraction
and couldn’t care less if my face was
like the ....... It just sat there, polite,
understanding, well behaved and a
thoroughly good sport at all times.

The board is roughly the area of a
sheet of foolscap and about 40 mm
thick. The machine will always play a
defensive game from black — the player
will always have the white pieces.

The translation of the traditional
chess jargon is made quite effectively by

a numerical

and alphabetical coding
system. For example, the bottom row
of pieces is denoted from left to right
by a row of numbers from one to eight.
Traditionally this is the rank. The stand-
ard vertical rows (files) are identified

alphabetically a—h. Therefore the
Player's queen’s rook is located at 1a,
the queen’s knight at 2a and so on till
the king’s rook at 8a. The pawns are on
the next rank up and are seen as 1b, 2b,
right up to 8b. The machine’s pieces are
similarly located on its side of the board
and its pawns are standing on 1g
through to 8g, and its major pieces on
1h through to 8h. By keying in the
appropriate move, the Challenger
responds with its own corresponding
move — the game largely depends on
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you to be honest and to exercise some
care in the way you use the keyboard. It
is quite possible to think you have pro-
grammed it correctly when in fact you
haven’t and all chaos breaks loose. If
this happens, then the designers of the
Chess Challenger have one more trick
up their sleeve. It is the read-back capa-
bility. If you're playing a person in an
ordinary game, and pieces are moved
either by accident or sleight of hand,
then it can be anyone’s guess how the
dispute will be resolved. With the
Chess Challenger, the problem is quite
simple. You have to know how /it sees
the board rather than how you think it
should see it. If you are keying in a
move and it just sits there, displaying a
disconcerting 00-00, you simply press
the ‘enter’ button and check the
position of each piece as you go along.
It will not read ‘empty’ squares, only
the ones that occupy its electronic
memory, and nine times out of ten
there has been some kind of keying
mishap. Being entirely logical, the Chess
Challenger gives you a modest number
of choices in the above situation. Let’s
say, for example, that you find one of
your pawns is missing. You can either
play the game again, continue minus
your pawn or switch off and swear at it.
I suggest the first two alternatives.

Car Crusher

If the Challenger is winning it's like a
car crusher. It takes everything it can
lay its hands on, including the king. If
it loses, it goes to the bitter end for a
drawn game, and ultimately lights up
‘I LOSE’. Very sporting.

On its plus side — from a purely
gaming point of view — it will play a
completely undevious and logical game,
weighing the value of the pieces and
taking things one move at a time. This
is a good feature for rank beginners.
It is invaluable for schools, clubs, etc,
where the standard of play is not
necessarily at competition level. It's
an ideal tool for learners seeking to
master the fundamentals. It lets you
work at whatever pace you like. Never
gets tired or bitchy, and doesn‘t get
peeved at human error. The system is
quite easy to come to terms with and
again the ability to place the position of
any piece at any given time is a distinct
advantage, and avoids a lot of confusion.
Having said that it will play a complete-

ly logical and undevious game, | must
comment on its tactical weaknesses. The
advanced competition player has up his
sleeve a number of tricks and cunning
ploys. Some of these are not immediate-
ly apparent. For example, a rook or
even a queen offered as ‘bait’ is usually
disregarded with some suspicion, as the
whole idea of the sacrifice is to gain a
winning and usually forced advantage.
When | invited some of my chess-play-
ing cronies to have a go at it, it became
obvious that the Chess Challenger was
simply accepting such sacrifices and not
able to come to grips with some of:the
more dirty, sinister and plain under-
handed strategy that the advanced
player normally takes for granted. | am
not familiar with what other programs
are available for the advanced player —
I’'m simply describing the unit | checked
out initially. The Challenger will usually
retreat from even the slightest threat
when it would normally be the best
policy to simply swap off and come in
with all rooks blazing. This is not sour
grapes — simply the way the machine
works. It is not programmed to be the
absolute bastard which perhaps it
should be.

Large Pieces

Although the unit itself is neat, light-
weight, portable and entirely compact,
| found myself at first slightly uncom-
fortable with the size of the pieces in
relation to the size of the squares on the
board. They had the tendency to be a
bit too big for the squares and | was
often frustrated at picking up one piece
and knocking down others. Whether
smaller and perhaps stubbier pieces
would be better | don‘t know. But

although the long and slim design of the
pieces was aesthetically nice, they were
a bit uncomfortable for one used to
bigger boards and nice, clunky pieces.
| realise that for the sake of elegance
and compactness certain sacrifices must
be made, yet | was at times distracted
by pieces obscuring numbers or letters,
possibly contributing to keying errors.
For example, when the board is initially
set up for play,all the white pieces sit
smack over the bottom square’s number,
making it necessary to either lift a piece
to see which number is beneath, or to
memorise the system before play can
flow smoothly. Similarly, a pawn or a
piece on the left hand (letter) file
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adds to the confusion until the piece is
lifted off and the digit is identified.

| would strongly suggest a separate
column away from the piece squares.
Smaller symbols perhaps, but definitely
separate from the pieces.

One other thing that had me slighly
worried was the transformer that came
with the machine. It got as hot as hell
and part of the casing visibly melted. |
understand the transformer is meant for
60 Hz. Whether or not this overheating
caused display problems I’'m not certain.
But | consistently found myself minus
a rook, a knight or a pawn when | had
carefully written down the moves and
made all attempts to program as care-
fully as possible. However, with some
attention to this overheating problem
I'm sure the machine will stand easily
on its considerable merits.

Again, the tactical program was
terrific for the beginner and the learner,
but a little slow and undevious for the
advanced hustler. | am waiting with
baited breath to see what other goodies
the program designers are coming out
with in the future — | can only assume
things will get better and more interest-
ing for the average chess player.

The Chess Challenger is definitely
worth looking at if for no other reason
than sheer novelty. For the beginner,
the Challenger is a fine teaching
machine. For the player without
human opposition the Challenger ‘is a
fine opponent at any time — it never

The control panel occupies the right end of
the case.

£ B
B

CHECx 1,08e

FROM To
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Chess goes
electronic

loses its temper. For the eccentric
yahoo like myself, an opportunity
to get your sporting rocks off without
fear of retaliation or loss of face. In
other words, something for almost
everybody. One sad note in passing.
A price tag on the plus side of 400
bucks seems a little heavy. As a
Christmas present it's definitely not
first on the list for the kids of middle-
class parents. |f the price could come
down to perhaps one third or less
maybe a lot more parents, schools, etc.
would pay it more serious attention.
Almost everybody we canvassed said it
was a great thing for the beginner, but
not at that price.

Upgrading
Les Bell takes up the story: Intrigued
by the virtuosity of the basic Chess
Challenger, we obtained one of the
upgraded models which plays at three
different levels of skill. Owing to time
pressure we weren't able to play many
games against it — especially since every
move we made had to be considered
very carefully! We soon discovered that
Chess Challenger is very adept at using
its Queen — if that piece is threatened
early in the game, the machine will
bring it out and proceed to wage guerilla
warfare. This was the cause of our
demise on several occasions!

When a move is entered on Chess
Level 1, the machine will respond almost
immediately with its move, while on

This Is the malns transformer that was supplied
with the single-level machine — the upgraded
machine had a much cooler type.
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CHECK

Lights when

the computer
has you in check

FROM WINDOW
Displays the position

of the piece you want to
move (your starting position) \

\

RESET e
Starts the ™
game — will
cancel memory

DOUBLE MOVE N\
To be used for
Castling and for

En Passant iso.10 ~ =
determine if game has hght

or dark pieces at beginning

of game)

CHESS

CHALLENGER™
FIDELITY ELECTRDNICS~

1 LOSE

Lights when computer
admits defeat and

Is in checkmate

 TO WINDOW

Displays the new position
to which you have chosen
s / to move your pliece.

CLEAR
To clear an unwanted
/ move before pressing

ENter. (Also chess level key to
determine difficulty at beginning
ofplay)

ENTER
— To enter your move
into the.computer.

KEYS
Designates Rank
and File board moves.

The control panel resembles a glorified
calculator.

Chess Level 2, it will respond in 11 to
16 seconds and on Level 3 it can take
up to 34 seconds. Fidelity Electronics
obviously won’t say much about the
algorithms used by the machine, but we
believe that on Level 1 it checks up to
20,000 possible moves, not just to see if
it can take one of your pieces (or vice
versa), but also for positional advantage.
We also believe that on Level 3 it works
out a move and then reverses the ‘board’
in its memary to play what it thinks
is your best move, reverses the board
again to make a second move and finally
makes your probable reply. It then
evaluates its position and if it is not
ahead will reject that move. It repeats
the process several times to come up
with the best move.

The processor inside is an 8080 with
16K of ROM and 512 bytes of RAM.
This means that Chess Challenger is a
genuine, honest-to-goodness  chess-
playing computer. Of course, many of
our readers already own a computer,
and chess-playing programs are now
available for the 65602 and 8080 micro-

processors. The program for the 6502,
which was produced by Microchess in
Toronto, Canada, runs on an unmodified
KIM-1 with no peripherals and only 1K
(approximately) of memory. The 8080
program is rather more sophisticated
and requires a teletype or VDU for
operation. Both these programs will soon
be available from Computerland, 55
Clarence St., Sydney.

Of course there is a lot of interest in
chess-playing programs to run on large
computers, as the problems involved are
central to research in such areas as
artificial intelligence and computer
modelling. The techniques and strategies
in a large chess-playing program such as
Northwest University’s CHESS 4.5 are
extremely complex, and some
programmers are trying to implement
algorithms for pattern recognition.

Incidentally, Fidelity Electronics have
announced a Backgammon-playing
version of the Chess Challenger, and
Heathkit have released the Challenger in
kit form. It must be really impressive to
say ‘I built it myself!’.
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Each B &W speaker comes

with its own written proof
of superb performance:

B&W's reputation is based on producing clean natural sound without distortion,
even at low volume. Each B&W speaker is tested in an Anechoic Chamber
and issued with its own individual pen graph. You know exactly
the performance of the speaker you are buying

B&W DM6 Monitor B&W DM2A Monitor B&W DM4 Monitor B&W DM5

A brand new design. A high A more conventional design, A speaker with large B&W A speaker for small living
powered dynamic loud- utilising B&W research into. Monitor characteristics; its areas. It has above average
speaker with low colouration acoustic line rear loading.. performance surpasses performance at moderate
and very high transient Brilliant clarity and lack of speakers of much greater size. cost.

performance. distortion.

&
2
>

Y SHOWROOM 29 1364: (EASTWOO ) 85 2726; MILVERSON PTY. LTD. (CHATSWOOD)
22 (PARRAMATTA) 635 3588; E HI-FI 938 2663/4; UNITED RAD
TRIBUTORS PTY. LTD. 232 371 ECTRONICS 29 85

( 5; ALB
) | LEIS
8

|

Hear B & W Speakers at: Pﬁl
|
W.: CONVOY SOUND WOOLLOOMOOLOO SHOWROOM 357 244; CONVOY SOUND & : &

(IR (7]

N

230202

2
ROTH CENTRE HI-FI (BATHURST
11 4944; BYRON BAY T.V, & SOUND CENTRE

o

Sole Australian Agents

. § " . 4 i i
67 7869 (MOORABBIN) 97 7245; TIVOL) HI-FI 81 2872; THE SOUND CRAFTSMAN Convoy Invernational Pty. Ltd.

GIPPS SCUND 36 0080; PREMIER SOUND (NTH. ROCKHAMPTON) 27 4004;S'i'ARGA 4 Dowling Street, Woolloomooloo, 2011
ELECTRONICS (CAIRNS] 53 2715; RUSS ADAM (TOWNSVILLE) 71 5618. TASMANIA: Sydney, N.S.W. Tel: (02) 357.2444

31 5455. SOUTH AUSTRALIA: BLACKWOOD SOUND CENTRE 278 1281; ALLANS MUSIEC 387 George Street, Sydnéy, NSW
Tel: (02) 29-1364
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TECHNICS RECEIVERS.
THE CHOICE IS YOURS!

Min. R.M.S. Power T.HD. at

Technics offer a range of receiver models with a wide FM
. ; Mod Per Chamn g
choice of power outputs—from modest through to mighty— e into 8 o"hmi' Rat?&;ﬂwer Sensitivity
with no compromise on performancg. All boast the reserve SAS560 85 watts e s ot
power to float through complex musical passages with L I} from 20Hz-20kHz i <
virtually inaudible distortion and clipping. SA-5370 T 48 watts ] &

8 g P . 9 ffom ZOHZ'ZOkHZ 01 A) 1.9uV
FM reception, even from a weak station, is clear with outstanding .
stereo separation, thanks to Technics use of flat group delay ~ SA5270 . m352‘6’$f§0km 0.3% 1.9uV
filters and Phase Locked Loop IC's in the tuner sections. SABIT70 CE e
And you'll discover greater dynamic range in your records T from 20Hz20kHz 0% 1.9
(up to 78dB signal-to-noise ratio) due to load-resistant 3-stage SA-5070 15 watts 0.8% -
IC’s in the phono-equalizer sections. | ~ from 40Hz-20kHz i :
Technics stereo receivers. The choice is yours! Shown above is Technics receiver model SA-5370.

‘ R SERICE
<./ ]

w
| N
National
For a National Technics catalogue please write to: A4
National Technics Advisory Service, P.0. Box 49, Kensington, N.S.W. 2033,

h |'f | 177.15



We've just received from Audiolab a new box of tricks (as
forecast in Sound Briefs in the last issue) for adapting the
Linn-Sondek LP12 to a two-speed turntable. No_mechanical
modifications are required, and installation is as easy as
plugging the Linn mains cable into the outlet in the rear of the
Linn Driver, as Audiolab calls the unit.

The Linn-Sondek uses a synchronous motor which is, of
course, dependent on mains frequency for maintenance of
correct speed. The Audiolab unit is nothing more than a sine-
wave generator, delivering 240 volts at precisely 50 Hz for
33.3 rpm platter speed and, at a flick of a switch, what we
assume to be 67.5 Hz for 45 rpm. (We haven’t had the oppor-
tunity to measure the 45 rpm output frequency). Like most
simple ideas, the theory is the easiest part. For absolute
stability, Audiolab has used a crystal oscillator as reference
with a series of frequency dividers and there is a pretty massive
power supply to produce all those volts at sufficient current
— quite a design problem. The Linn isn’t a guzzler of elec-
tricity by any means but there is a relatively high current
demand at switch on and of course, this demand has to be
supplied by the driver unit. Our initial suprise at seeing an
enormous heatsink at the back of the Linn Driver was rapidly
suppressed by thought along these logical lines.

The unit supplied to us was the first prototype and was not
quite the neatest, tidiest hi-fi component we have seen. The
photograph shows the Linn Driver alongside what it is supposed
to drive; the LED above the right (speed-change) switch was
intended as a warm-up indicator but will probably not be fitted
to production models.

The question is, of course, does it work? And the answer is,
ves, with no apparent audible degradation of sound. Allen
Wright who engineered the device informed us that some
bright spark of his acquaintance (a musician, in fact) dropped
a stroboscope disc on his Linn and discovered the platter was
running fast. He was apparently perplexed when advised that
the light source used to read the strobe was being fed from
mains frequency which was obviously not 50 Hz! Which also
means that a specific 50 Hz supply is essential to check speed
of the Linn Driver-operated Linn!

Well, estimated retail price is around $150—$200 which
sounds rather a lot, taking the price of a complete Linn with
a reasonable arm and cartridge, together with two speeds, to
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Linn

well above a grand. On the other hand, the unit does ensure
absolutely consistent speed regardless of mains frequency fluc-
tuation and the extra speed is a boon if you have a collection
including 45 rpm direct-cut records or, like the writer, a large
number of historically-interesting singles.

Presumably it would even be possible to organise 78 rpm
from the unit, although one wonders if the Linn electricals
(or for that matter, the mechanicals) would be happy with 117
Hz and so elevated a platter speed.

We've had the Linn-Driver running non-stop for a few days
now and so far there has been no problem, which is a most
encouraging start. And of course, it adds status to be able to
say one can play 45s on one’s Linn . . .
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We have received a flood of enquiries concerning our trans-
mission line speaker project, mainly as a result of our omitting
the value of the 0.5 mH choke in parallel with the 1.8 ohm
resistor R2 in the crossover circuit diagram. Several readers
have also requested the names of suppliers for various compon-
ents including long-haired sheep’s wool (which we didn't
actually recommend for this project because of its potential
inconsistency of performance).

We also had a couple of letters telling us the volume of the
enclosure was wrong, which it is, of course, if you're talking
about a reflex but we stated clearly that this is a transmission
line system,

The enclosure design is actually derived from the quarter-
wave pipe principle. The proviso here is that the length of the
pipe should be equal to one quarter the wavelength in air of
sound at the resonance frequency of the bass driver, in this
instance KEF’'s B139, which has a fundamental resonance
of approximately 25 Hz. This gives an effective length of

nearly 3.5 metres, which corresponds very closely to the axial.

length of the scheme described. The only other consideration
affecting enclosure size is cross-sectional area of the pipe,
which must be greater than the diaphragm surface area (in the
instance of the B139, approximately 290 sq cm) throughout
its length. Thus, with its negative taper, the design illustrated
has greater cross-sectional area than this at the vent.
Dimensions of transmission line enclosures are therefore
related only to the size of the unit selected and, in this
instance (but not always) to the fundamental resonance. The
quarter wave system is purely a means of suppressing a potent-
ially problematical resonance in a pipe of finite length.

The damping material also raised a host of queries. We
recommend acoustically-absorbent fibreglass, which is available
in sheet form from agents of ACI. This material will probably
have to be specially ordered since it is apparently rarely requ-
ested at retail level.

Coils can be obtained from Transcap, Orchard Road, Brook-
vale, 2100. The fluorescent lighting ballasts (oil-filled paper
capacitors) were obtained at fairly substantial expense from
Plessey Ducon in Sydney, but if need be, non-polarised electro-
lytics can be obtained in a wide range of values — enough to
make up the values published — from Audioson, Winbourne
Road, Brookvale who also supply KEF drivers. The papers
tend to be “lossy” and it's advisable to connect small-value
polyesters of high voltage rating in parallel with the main
papers to allow small musical details a passage — this refers to
the capacitors in the signal path and a microfarad or so will
suffice for C2 and a few picofarads with the tweeter caps,
C4 and C6.

We understand from M & G Hoskins that supplies of
HF1300 and HF2000 tweeters are good; KEF B139 and B110
units are easily obtained from Audioson or KEF retail outlets.
We therefore advise you to use this drive unit lineup if you
want the four-way systems as described, and a KEF T27 in
place of the Celestion tweeters if you want a three-way.

As for the actual construction and stuffing, it is essential
that all panels are accurately cut and fitted together to give an
airtight seal the length of the “line”” and between the main
enclosure and midrange sub-enclosure. As we mentioned in the
previious article, it is very difficult to quantify the precise
amount of acoustic fibreglass needed to fill the line, but the
best way to estimate requirements will be to calculate the
volume required to fill the enclosure without compressing the
material, then add another 15% so that a greater density of
stuffing can be placed near folds in the tube.
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Finally, for those having problems with capacitors, polarised
electrolytics can be used as a last resort if wired "‘back-to-back”
in pairs. Each capacitor should have a value of 2C and the
negative tails should be joined, the result being equivalent
to a bi-polar capacitor having the value of C. However, if at
all possible, paper and polyester caps should be used in signal
paths. The network shown gives turnover frequencies of
approximately 400 Hz, 3.6 kHz and 12 kHz. Constructors may
wish to design their own networks but we suggest these turn-
over frequencies be chosen if at all possible. And for those
who may be wondering about the extra network associated
with the midrange unit, this is intended to reinforce output
below some 600 Hz to compensate for losses below this
frequency as sound travels round the outside of the enclosure.

Component values should be fairly closely adhered to,
although in the instance of items like the 1.8 ohm resistor,
either 1.5 or 2.2 could be used. This value could easily be
produced using jug element, of course, wound round a higher
value resistor as a former — a 39 ohm, perhaps? tt is then a
simple matter to obtain a fairly precise value by measurement
using a multi-meter.

As a matter of general interest, the coils supplied by
Transcap have less than 1 ohm resistance. All resistors should
be ten watt types, although five watt rating will do at a pinch
for tweeters. Cables connecting the crossover with the drive
units should be the most suitable available and of the highest
quality: we suggest 7/029 building cable for connecting bass,
the same with parallel single strands of 60/0031 Litz cable
(this stuff is for winding RF chokes) and plaited strands of
Litz (making three-core connecting cables) for the tweeters,
Litz cable in multi-strand form (you have to make this up
yourself) is also excellent for connecting speakers to amplifiers
although for any but a very short run it is wise to include a
parallel run of, say, 7/029, to improve LF electrical damping
and signal transmission.

Even if these rather specialised cables aren’t used, it is
essential to use adequate wiring both within and outside the
enclosures. 23/0076 is our minimum recommendation.

With care and attention in construction, these speakers
can provide excellent results, with truly musical bass. But if
you like a lot of bass (most commercial speakers provide
this; it's pretty boomy, too) the design in practical form will
probably disappoint you. On the other hand, once you
accustom vyourself to the very accurate bass sound these
speakers can provide, you'll probably find it difficult to listen
to most other speakers, unless they happen to be very good
infinite baffles or, of course, good transmission lines.
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WHAT GOES IN

MUST COME OUT.

20

Ortofon professional cutter head type DSS 732 in Latest from Ortofon is the M 20 Super—a unique

action. magnetic stereo cartridge, based on our exclusive
world-patented Variable Magnetic Shunt (VMS)
principle.

When it comes to perfection in recorded sound the principleis as
simple as this:

What goesin must come out.

Which means that the response from the groove of your favourite
record should be as close as possible to the sound of the original master
tape.

With this in mind, we at Ortofon concentrate our activitiesin two
areas only: the production of sophisticated cutting equipment for
making master records—and the manufacture of the finest pick-up
cartridges to play the discs which they produce.

Most of the major record companies use Ortofon cutters. And
because it is only natural that the manufacturer who knows most about
making the records should also know most about playing them, our
cartridges for many years have been the choice of professionals and
discerning music lovers throughout the world.

Ortofon do not make turntables, amplifiers or loudspeakers. We put
all our experience into developing advanced products to cover the two
most critical sectors in sound reproduction: the cutting and the
playback of records.

For us accuracy in sound is more than just a slogan.

It’s our reason for being in business. O r I_O r O n

accuracy in sound

Drsinbuted in New Zealand by
PO Box 6, BROOKVALE, N.S.W.2100 AWA NEW ZEALAND Lid. P.O. Box 1363, AUCKLAND, Telephone: 76 0129
Telephone: (02) 939 2922 WELLINGTON, Telephone: 85 1279; CHRISTCHURCH, Telephone: 89 0449

HARMAN AUSTRALIA PTY LTD
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Lux Preamp

Kenwood

Grace Integrated Headshell/Cartridge

Computer Cassette

Broadcasting in Australia

New Marantz

Musicality, Definition: and Next Year?

WE have our hot little hands on a very desirable little property, just sent in for
our perusal by Audio Engineers in Sydney. It’s the new SME series three, long
awaited and at first sight a potentially good performer. Watch this space.

The new CX-1 cartridge preamp provides 2 choices of gain (20 or 30 dB) and
excellent noise and distortion performance. FET’s give an impedance-tolerant
front-end, and this interesting new model should be available in early 1978
through International Dynamics in Melbourne.

A new marketing company for Kenwood hi-fi components, Trio-Kenwood
Australia, has announced a new policy in connection with warranty and servicing.
Kenwood has always produced highly reliable components, but it’s good to see
the company doesn’t think it’s perfect and is actively attempting to give its
customers the very best available.

Integrated pickups (combined headshell/cartridge/arm systems) aren’t at all
common but Grace has gone some way to improving this situation by offering a
combined headshell/cartridge for use with standard locking collar type arms.
Based on top-of-the-line F-9L, the unit is designated SF90 and is available through
International Dynamics in Melbourne.

No, it’s not what you think. Optonica’s new RT-3838H cassette machine has a
built-in microprocessor covering programme location, counting and timing
functions. We're told the unit also produces audio signals.

We’ve received a very interesting news release from the Public Broadcasting Assoc-
iation of Australia and hope to reproduce the more important parts of this in the
next issue.

Several new Marantz models have been released and information on the full
Marantz range can be obtained from Auriema (Australasia) Pty. Ltd., P.O. Box
604, Brookvale, NSW, 2100.

If musicality was the hi-fi word for 1975-76, and definition the word for 1977,
what will we have for 1978? Don’t, repeat DON’T, send your answers to us. We
have enough rubbish in our office as it is.

— e
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Ultimately It's Marantz.

Go For k.

Drums-Cellos-Trumpets
instead of . . .
DrumCselloTsrumpets. s

Because what you're
getting is the sharpest, (o
cleanest instrument defini- \
tion you've ever heard from
any speaker system.

Through ordinary
speakers, music is a sound p=
of instruments jumbled to-
gether. Yet listen to the same
music played through a
Marantz 940 speaker sys-
tem. The difference is
amazing! The music comes
out exactly the way it went in

—instrument by instrument.
At the heart of the Marantz

The human voice—the
most difficult sound to re-
produce—takes on flesh and
blood realism. Because the

T Marantz 5-inch mid-range
cone transducer blends pre-
cisely with both woofer and
tweeter elements. And it's
completely sealed off in its
own enclosure. Vibrations
produced by the woofer
(like the big bass drum)
can't shake up mid-range
reproduction.

Even crystal-shattering
trumpets are a total reality
thanks to the exclusive
linear polyester film domes
on the tweeters. The lighter

940 is the most sophisti-

weight film responds faster

cated crossover network ever

I T

g 13 to high frequency vibrations:

developed. Most competitive
systems have only two separate level controls in
their crossover network, with no inductors. Marantz
gives you three level controls with six inductors!

So you get more circuitry for precise crossover points.

The result: a flat frequency response with smooth
transition of the frequency ranges between woofer,
mid-range and high-frequency loudspeakers,
combining all of those cleanly defined instruments
into a brilliant, meticulous blend.

And, to do the job of bringing forth each indi-
vidual instrument within the divided frequencies,
Marantz designs and builds more expensive, more
sophisticated transducers. Marantz woofers, for
example. The big bass drum is heard in all its glory
because Marantz builds woofers with a rigid new
cone material —rigid enough to withstand ten times
the force that can destroy a light airplane. This
superior structural strength enables the cone to
move in an ideal piston-like motion, instead of
bending. Which means a tight, low frequency
response and uncolored sound quality.

also, the small dome shape of
the tweeters disperses high frequencies over a wide
area. No matter where you are in the room you hear
the same sound.

Is it possible to perfect the sound even further?
Yes...with our exclusive Vari-Q* feature. It's a high
density removable foam plug. Plug in, the system
is “air suspension” —ideal for movie albums.
Symphonies. Jazz. Folk. Pull the plug out and the
system is “‘ported” to give the gutsiest low end for
today’s electronic rock.

QOutside and inside the Marantz 940 is a work of
art—the top of the Marantz Design Series. The
elegant furniture styling is magnificent. The sound
—all you could wish for. The truest musical sound
you've ever heard from any speaker, anywhere.

Your Marantz dealer has the Model 940 as well
as the full line of Marantz Design Series Speaker
Systems, Marantz High Definition Speaker Systems
and Marantz Imperial Mark II Speaker Systems. If
you want the best—and are willing to spend a little
more to get it—then go for it. Go for Marantz.

] ¢ 4 ¥ - % o - 0 ¢ 0 V¥V &

We sound better.
Distributed by Auriema (Australasia) Pty. Limited (A subsidiary of Superscope Inc. of the U.S.A.)

— P.O. Box 604, Brookvale. N.S.W. 2100.

*Patent Pending © 1978 Marantz Co., Inc., a subsidiary of Superscope, Inc., 20525 Nordhoff St., Chatsworth, CA 91311. Prices and
models subject to change without notice. Consult the Yellow Pages for your nearest Marantz dealer.



DIRECT DRIVE TUBRNTABLE
SL-7D

A : . ; B
providing a direct drive system with SR A O

the following features:— STARTING TIME:

2.1 seconds for 0 to 33-1/3 r.p.m.

e HIGH ROTATIONAL ACCURACY

e LARGE DIAMETER TURNTABLE
EQUIPPED WITH STROBOSCOPE

e RUBBER & FELT INSULATORS

e INDEPENDENT CUEING LEVER

WOW AND FLUTTER:
Less than 0.04% (WRMS) at
33-1/3 r.p.m.

SIGNAL TO NOISE RATIO:

e HIGH SENSITIVITY TONE ARM

Over 60 dB.

amplifiér.

ST-3900
AM-FM Tuner

The design of this receiver has
been co-ordinated with that of
the above integrated amplifier,
and features include silicon IC
chip, diode limiter, and three
ceramic filter elements. Also
provided is a muting circuit to
minimise interstation noise.

SPECIFICATIONS
Solid State AM-FM Stereo
Tuner.

3-Integrated Circuit, 1-FET,

50/60 Hz

SPECIFICATIONS Residual Noise:

All silicon transistor stereo premain Damping Factor: More than 35
Power Bandwidth: 20 Hz — 45 kHz {—3 dB at rated output)

33-1/3 rpm

DENON e A wrree 1un=r 37 900

Hi-Fi Audio Equipment

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED
554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757

e WOW AND FLUTTER OF LESS
THAN 0.04 PER CENT (WRMS) at

Lower than 2 mV (0.5 uw)

POWER CONSUMPTION:
12 watts

The Professional Audio Brand

DENBN intvsraid secos ampbitier 34 (8 "":"'" funching SA 3900
5 . shonn wn
! " , sy AMPLIFIER
i ikl ?#. ',

prwer speakens ariing ) bass tretl b h: dubbing mmT-'ov
i we 7w ) & T N E This integrated stereo unit
- . r, ’

ol s @,, i by ‘ gt e i b b+ g g has a rated output of 40W
i " v . <‘i g,, ? ¥ 7 N + 40W both channels driven,
- -\ L and through the use of PNP-

~ NPN transistors a pure com-

L L=}

plementary circuit has been
provided, permitting improvement in driver
efficiency and power bandwidth.

J o b Melbourne Brisbane Adelaide  Perth Hobart Townsville Canberra
8-Transistor and 5-Diode. 5604533 44 1631 272 2366 710888 345266 796155 953431
Power Requirement:
AC 100, 120, 200, 220 Newcastle  Launceston
230~240 volts changeable, 25166 44 5155

AD Al8




S.S.B.
COBRA
JOHNSON VIKING
HY-GAIN
X-TAL
COURIER
PANTHER

A.M.
COBRA 21
COBRA 26

SIDEWINDER 111
PANASONIC
A.M.-F.M.-C.B.

TRANSCEIVERS
AND
ACCESSORIES

ALSO AVAILABLE
FULL RANGE OF
ANTENNAS S.W.R.
METERS. PLUGS,
SOCKETS AND
CABLE.

FROM THE NORTHS
LARGEST SUPPLIER

OF C.B. EQUIPMENT

Ron Chapman Hi-Fi Centre y«.

880 Hunter Street, Newcastle West.2302. Phone 69-2733 - 69-2796

[ DIGGERMAN ELECTRONICS

P.0O. Box 33, Coramba, N.S.W. 2466

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

ELECTROCAPS TO3 KITS POLYESTER
CAP 16V 25V S0V ;‘&‘;I":{NG FILM CAPS
47 uF S5c 6¢ 7c¢ or $4 box E12 10% 100V
l1uF 5S¢ 6¢ 8c of 50 All values .001
2.2 uF 5¢ 6¢c 8c Generous to .01 — 7c ea.
3.3uF 6¢c 6¢c 8¢ kit includes .0l - 7¢.1 -13c
4.7uF 6¢c 7c¢ 8c mica, screws, .012- 8c.l12 -1l4ac
10uF 6c 7c¢ 8c nuts, washers, 015- 8c.15 - 1l4c
22uF 7¢ 8c 9c¢ tag, nylon .018- 8c.18 -1l4c
33 uF 8c 9c 10c bushes, .022 - 8c.22 -16¢c
47 ufF 9c 10c 1llc LEDs: 28c ea. .027 - 8c .27 - 16¢
100 uF 10c 12c 1l4ac big red & clip. .033- 8c.33 -18c
220 uF 11c 13¢c - CI?p alone 3c .039- 9¢.39 -19c
470 uF 16¢ 22¢ — Zeners: 15cea. | .047- 9¢ .47 -22c
1000 uF 22¢c 35¢ — 400mwW 5% .056 - 9c All
2200 uF/50 axial —95¢ E24. 3V to .068 - 10c  values
Axlals price list SAE 33v .082-10c inuF

gggcllatl)s: Economy LEDS — big red with ciip — 20c ea. $1.80/10,
Electrosf)eclal: Axial 1000uF/16V — 20c ea. plus 2c ea. extra postage.

Resistors: 2c ea. aW carb film 5% E12 values 1 Ohm to 1M $1.80/
100 same. Also 2W: 3c ea. metal glaze 5% E12 2.2 Ohm tP 470K
only. $2.50/100 same.

SCR#: TRIACS: DIOOES

0.8A 30V Cl03Y 35¢ 2A 400V ESP240 - 65¢ 1NA00) 7c (1A{ 50V
0.8A 200V C103B~ 60c 2A 400V SC141D — $1.30 1NA4002 8c uﬁoov
an 30V C106Y1 — 40c 10A 400V SC146D — $1.50 1N4004 cf)A 00V
4A 400V C106D1 — 75¢ 25A 400V SC260D — $2.50 1N4007 12¢ (1A 1900V
8A 400V C1220— $1.05 DIAC $T2 35c 1N4148 c, $4.5D710
8A 500V C122E — $1.20 Charf to identify leads $38/1000
25A 400V C37D $2.50 plus trigger Info. 15¢

Potentlometers: S0c ea. rotary carbon sing. gang — log or lin: 1K,

SK, 10K, 25K, 50K, 100K, 250K, S00K, 1M, 2M {metal shafts),
Trim Pots: 17c ea. — 10 mm .1W horiz. or vert: 100 Ohm, 250 phm
500 Ohm, 1K, 2K, 5K, 10K, 25K, 50K, 100K, 250K, 500K, 1M, 2M

All goods top quality & new. No minimum order. One P/P charge of
40c regardless of quantity. Advert current 3 months for benefit of
late readers. Qur prices a standard by which to judge others — if you
Lare paying more you are supporting profiteers.

{2t SOLAR CELLWATCH

(watches shown reduced size)

TAKE YOUR PICK

AN FOR ONLY
S————

CERT.
POST
PAID

DATE

STOP-
WATCH

BUTTON 6 SOLAR CELLS

Model 83SL with indep- 6 digit model 852 displays
endent stop-watch function hour, min. secs all at once
displays hour, min, with with month date on
month, date/ secs on command. Slim comfortable
command. fit.

Both watches feature:

* Liquid Crystal display (LCD) — Continual

* Buiit in night light. Automatic Calendar

* 1 year guarantee — exchange module by malil

* 100% stainless steel band and case

" Quartzlcrystal accuracy typically within 5.secs/month. Owners
manual.

Watches offer subject to stocks.

MONTH

\
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Project 637

(UTS

This unit allows you to program your microprocessor from a
prerecorded cassette or to record your own program for later use.
Design by Trevor Marshall, Western Australia Institute of Technology.

REPEATEDLY TYPING IN programs is
not what hobby computing is about.
Although most systems start life
without any form of off-line mass
storage, as more memory is added so
more programs are written and the need
for some form of storage becomes more
pressing. The ideal device for this job is
probably the floppy disk, but this is (a)
expensive and (b) usually dedicated to
one processor or bus structure. Many
hobbyists are running several small
systems, and a device which is less con-
venient but more suited to their needs
(and pockets) is the humble cassette
recorder.

This interface is designed to convert
the digital signals from your computer
to audio tones and back again, using a
standard system called CUTS
(Computer Users’ Tape System), which
is also referred to as the Kansas City or
Byte format. This records data at 300
baud, with a logic ‘1’ recorded as eight
cycles of 2400Hz and a ‘0’ as four
cycles of 1200Hz. A byte of data is
recorded as a start bit of logic ‘0,
followed by eight bits of data and two
stop bits of logic '1, and this is taken
care of by the UART in your computer.

Although the standard is 300 baud,
the monitor programs in some kits allow
only 110 baud operation, and this inter-
face will work at 110 baud. It can also
be run faster (up to 1200 baud) to allow
faster program loading.

We have not described a case, as most
constructors will wish to mount the
board either on the back panel of their
computer or in their VDU. Also,
switching between VDU and cassette
will depend upon the user’s computer -
the ideal situation is to have two

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978
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CASSETTE INTERFACE

-~ ’
SPECIFICATION ETI - 637

Code used CUTS
Tones

Q" 1200Hz

i 2400Hz
Baud rate

nominal 300

maximum 1200
Digital output 5V CMOS level
Analogue output 100mV
Recommended recording level -7VU

Power supply

+5Vor +7V to + 30V
@ 5mA
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This unit records digital information on
tape in serial form using two tones, 2400
Hz for a “1” and 1200 Hz for the “0”. The
standard transmission rate is 300 baud but
it will work equally well at 600 baud. The
designer has operated his unit at 1200
baud with success but with only one cycle
of 1200 Hz per bit it is more prone to
dropout, etc.

Decoder

We will start the explanation of how it
works by assuming you have a prerecorded
tape. The output of the tape recorder
(alternate tones of 1200 and 2400 Hz) is
“squared up” by IC1 which is connected
as a schmitt trigger with R3 and R4
providing the necessary positive feedback.

The gates 1C2/1, IC2/2 and IC3/3 are
used to generate a positive pulse about 3us
wide on both the leading and trailing edges
of the output of IC1. This gives a series of
pulses at either 2400 Hz or 4800 Hz
(417us or 208us period).

The pulse chain triggers the monostable
IC4 which is 300us wide. If a second
trigger pulse occurs before the 300us
period (as it will if the input is 4800 Hz)
the second pulse is simply ignored. The
input pulse chain is gated with the mono-
stable output in IC3/3, the resultant

HOW IT WORKS — ET1 637

output being pulses at 2400 Hz whether
the input frequency is 2400 or 4800 Hz.
These pulses are used for the reference
for the phase locked loop (PLL) IC7. This
IC contains a phase detector and a voltage
controlled oscillator. The output of the
oscillator is divided by 2°® in IC8. After
dividing by 2* (16) IC5/2, IC5/3 and
IC5/4 are used to generate 3us wide pulses
on both leading and trailing edges and this
output is the second input to the phase
detector in IC7. The output of the phase
detector (pin 13) is used to control the
oscillator (input is pin 9) and the two
pulse chains are equalized in frequency
and phase. Using this technique the tape
speed can be varied by up to ¥20% and the
PLL will track it. The outputs of IC8 can
be used to control the UART in the
computer. If the UARTSs own clock is used
the allowable tape speed variation is #5%.
To decode the pulse chain into “1” and
“0” and to ensure correct phasing, IC2/4,
IC3/4, IC5/1 and IC6 are used. The mono-
stable IC4 is triggered at 2400 Hz, and its
output clocks the D input of IC6/2 into
the output. IC6/1 is used as an R-S flip
flop being “set” if a pulse from IC2/3
occurs during the “mono” period (if the
input is high frequency) it is reset every
417us by IC5/2. However, the information

is clocked into IC6/2 before the reset
pulse occurs. If the input is only a 1200
Hz tone the set pulse does not occur and a
“0” is strobed into IC6/2. An examination
of the timing diagram in fig. 1 will help
clarify the sequence.

Encoder

The encoder is a little more complex than
needed for 300 baud, but it allows
operation at 600 or 1200 baud if needed.
The output of IC9, which is a non-
symmetrical 2400 Hz, triggers a 3us
monostable IC10/4 which then toggles
IC11/2 giving a 1200 Hz square wave
output. However, if the “‘data input” is a
“1”, 1IC11/1 is toggled to give a “1” at pin
1 which enables IC10/2. This then triggers
the monostable IC10/4 midway between
the pulses due to IC9. This then toggles
IC11/2 at twice the rate to give 2400 Hz
output. The clocking of the data input
into IC11/1 is about 100us out of phase
with the rest of the timing to give time for
the UART to settle, eliminating any errors
due to propagation delays.

The phase locked loop IC is used only
as an oscillator in the transmit mode and
the VCO input is switched to a preset
voltage giving the correct frequency.

[

OUTPUT OF IC1
1PIN 8

n ﬂ n " " " " " " QUTPLT OF IC2/3
PiN 10}

g ‘ \ I

| ] |

QUTPUT OF IC4
(PN

QUTPUT OF IC3/4

Ll

OUTPUT OF IC5/2
PIN 10)

ou"u} OF IC8/

J - ~ ®IN 1

Fig. 1. The sequence of events in the decoder when receiving a ‘0,1,0,1 ' input.

OQUTPUT OF IC&/2
IPINY)

U U Ui Ui U U U UL UL L L e

2400 Wz
€8, PIN &

i 0 o T S 5 s O s 6 U s By 0 e 6 gy 50 s By
nn n ninininaln . n n n sl M1 s

N i DIGITAL INPUT
| | | | { PINS. IC1I
1 ) v R | QUTPYT OF IC11/1
] 1 | [ 1 1 | 1 PIN 1)
| 1 | ! | | i | |
: I OUTPUT OF ICV0/2
I I l I l I l I i PN @)

L0 1

Lo nneen a0

O |

QUTPUT OF IC10/4
PIN 10}

- QU S )

OUTPUT OF IC1172
[LLRE

Fig. 2. The encoder waveforms when transmitting a ° 0,1,0,1 %

UARTS for both VDU and cassette, but
many systems (or rather, their monitors)
do not permit this.

not given any mechanical assembly
details. The record/play switch can be
mounted remotely if desired.

baud rate outputs and adjust RV2 to
give the correct frequency. Now inject a
1200 Hz tone into the audio input (take
of from the baud rate outputs when in
the record mode) and adjust RV1 to
give a 300us wide pulse at pin 3 of I1C4.
If an oscilloscope is not available,
setting RV 1 to mid position should be
close enough.

Construction

This is simply assembling the pc board.
Take care when handling the ICs as
most are CMOS. As the unit will
probably be built into a system we have

Alignment

The only adjustments on the unit are
the record frequency and the mono-
stable period. Switch the unit to record
and monitor the frequency at any of the
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Fig. 3. The circuit diagram of the complete interface.,

Ifa 5V supply is used IC12 can be deleted.

AUDID
INPUT

Los

L.

RvV1
100k

R8

47k D3

R7
120k ica

T

A 4

Rv2

1 ODIGITAL
OUTPUT

25k

c7
470p

p—O 300Hz

——O 600Hz

ov

o

4 J2n7

1c8/2
4

O 1200Hz

2400Hz

4800MHz

= 9600 Hz

ov

DIGITAL
INPUT

ov

19200Hz
0

1C10/2

+5v
- a 1C10/3
*I1C9
3
Cc10
470p

1C5/4

NOTES:

IC1 IS A CA3130
IC2 IS A 4011
IC3 IS A 4001
IC4 IS A 555

IC5 1S A 4011
1C6
Ic7
IC8
IC9
IC10 1S A 4011
IC11 IS A 4013
IC12 1S A 78L05
01-D3 ARE IN914

“ONLY ONE SECTION OF IC9 IS
USED. Rv2 SETS QUTPUT OF IC7
TO 19200Hz WHEN SW1 IS IN
RECORD POSITION. RV1SETS OUT
QUTPUT PULSE OF IC4 TO 300 5.

+5Vv

R19
10k

470p

R20
10k

1C10/4
10

1c101

o o
1Ic11/1
c
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Project 637

AUDIO
INPUT .
S
QV == ol

+7V TO 430V e
> 19200H72 el

2 9600Hz ety
EY  4800H; ————d@
E£C  2400Hz et
SE 1200 Hz esvscpadl'
600Hz .-—g.g..
300 Hz emssmmminel)
150Hz e ——
75HZ -—-—-'—‘
SWITCH
Fig. 4. The component overlay. When using a 5V supply
leave out IC12 and add a link between the two outside \
holes. C15 can also be deleted.
PARTS LIST ETI — 637
Resistors all ¥ W, 5% B . . iy 3u3 25V electro
R gy’ g 1M COhrn 6 #s B8 2n7 polystyrene
| 10k CHO,11 s Bis oo 470p ceramic
YRR 1k C1Z, 134 rrm vl 10n polyester
(27 S T 330k Cill s « 1 melbes 100n polyester
RBE6 2 sis vt 10k CHS a0 it w 4u7 35V electro
R/, e 120k CHELIT u itsnica 33u 10V tantalum
R ....... 47k Semiconductors
RO—R11 « 10K o TN CA3130
iy SRR g s i 4011 (CMOS)
ikl =% HE 43 IC3 . .. ....4001 (CMOS)
RT4. . vumvs 150R ea T 555
g ERER S e, B, o5 4soy 4011 (CMOS)
R1B. - Vewes ey T e 4013 (CMOS)
B17 e e i IET8 5 wiowvy 4046 (CMOS)
al e LEOIRL ICEL o yeseimy 4520 (CMOS)
3.0 0 i Lo 10075 i %% ¥ 4001 (CMOS;
P ti t ICHOE 5 . St . 4011 (CMOS
OF::/n1 'o.nre.e.rs. . 100k trim ICTY o 2w g &% 4013 (CMOS)
YD s ah u 25k trim ICHZ % & 8@ - 78L05
Capacitors D1-D3..... 1N914
Cli g irs #vins 100n polyester Miscellaneous
[0 4 I — 470p ceramic PC board ET} 637
i U 1n5 polyester SW1 SPDT toggle
CO—C7cn « s 470p ceramic

AUDID
OUTPUT DIGITAL
INPUT

;..:)—Da .f‘@" ,

DIGITAL
OUTPUT

Recording

For best results recording should be
done at a relatively low level. We found
that about —7 VU gave the best result.

Unfortunately the use with a recor-
der with an automatic level control did
not prove satisfactory. This is because
the level control logic is designed for
music where the peak level is about
10dB or more higher than the average.
This cannot cope with a continuous
tone without it being recorded at too
high a level.

One method which has been
suggested to us is to record a high level
high frequency tone ( about 18kHz) as
well as the signal. Theory is that this
tone will adjust the automatic level
control while being too high to be
reproduced. However it can beat with
the bias oscillator causing more
problems than it solves.

We therefore recommend that the
unit be used only with a recorder with a
manual recording control.
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design and produce your own 0 00 000

PRINTED CIRCUIT BOARDS

BISHOPS GRAPHICS HOBBY PACKS

(with full instructions)

BLACK TAPES:

CCT201 20 yd rolis
Specify width .031"*, .050"", .062"
.080”, .100”, .125", .160", .200"

DONUT PADS: (all with .031" hole)
CCD216 88 pads .08 O.D.
CCD101 88 pads .10” O.D.
CCD102 125 pads .125" O.D.
CCD103 125 pads .150” O.D.
CCD138 125 pads .187" O.D.
CCD139 125 pads .200" O.D.

DUAL IN LINE: $1.20

CCD6014 16 only 14 pin
CCD6004 16 only 16 pin

ARTWORK FILM: (.10" dropout grid)
CC1489 8%" x 11" sheet $ 54
CC1476 17" x 11" sheet $1.05

CCD141

125 pads .250"” O.D.

“RISTON” COATED LAMINATE: (1 fioresiess)

SINGLE SIDED

10" x 12"

6" x 10"

“RISTON" DEVELOPER:

$8.91 500m!
$4.46

5" x 6" $2.23 "SCOTCHCAL" EXPOSURE FILM 8007:
10" x 12" sheet
10" x 12" pack of 10 sheets

8500 developer 100ml

DOUBLE SIDED
10" x 12" $11.28
6" x 10" $ 5.65

5L X6 $2.82

PROTOBOARDS (48 hour service)

We have on hand stocks of precoated laminate you supply 1:1 artwork or negative and we will have a single or
double sided prototype ready in 48 hours or less. Please write for details.

MAGAZINE HOBBY BOARDS:

We stock a complete range of PCB from E.A. and E.T.l. from 1976 and new project boards are
available as soon as each magazine is published.

bankcord

welcome here
109-111 Hunter St., Hornsby 2077
(9-5 Monday to Sat)

POSTAL ADDRESS P.0O. Box 355, Hornsby, 2077

APPLIED
TECHNOLOGY
PTY. LTD.

SHOWROOM

PHONE 476 4758 — 476 3759




AVAILABLE FROM
ELECTRONICS TODAY
INTERNATIONAL

Volume 3

TOP
PROJECTS

from Electronics Today

TOP PROJECTS VOL 3

Available from newsagents or directly
from ETI. Contains FM tuner, 25 watt
amplifier, active crossover, crossover
amplifier, booster amplifier, 50 watt
power module, 400 speaker system,
audio noise generator, cross-hatch/dot
generator, ETI utiliboard, linear IC
tester. dual beam adaptor, impedance
meter, tone burst generator, digital
display, digital volt-meter, frequency
counter, logic probe, logic pulser,
switching regulator supply, nickel
cadmium battery charger, radar intruder
alarm, intruder alarm, colour organ,
car alarm, transistor connections.

$2.50 plus 40 cents postage and packing,
Send orders to:- Electronics Today
International, 15 Boundary Street,
Rushcutters Bay, NSW 2011,

ET! CIRCUITS NO 1

Available from your newsagent or
directly from us. ETI Circuits No 1
contains over 200 circuits largely based
on the Tech Tips and data sheet sections
of ETI. Great care has been taken to
index each circuit to enable the reader to
locate the item sought. This publication
is likely fo be regarded as a:'bible’ by the
experimenter for not only does it
contain complete circuits but also ideas
and circuit sub-assemblies.

$2.50 plus 40 cents postage and packing:
Send orders to:— Electronics Today
International. 15 Boundary Street,
Rushcutters Bay, NSW 2011.

BIRIGHT
SR

CRY/TALS

ESTABLISHED FOR THE
PAST 35 YEARS FOR

ALL YOUR
* REQUIREMENTS *
STILL ON TOP

ELECTRONIC UNITS

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

DEVOTED EXCLUSIVELY TO
THE MANUFACTURE OF

PIEZO ELECTRIC
CRYSTALS

Contractors to Federal & State
Government Departments.

““All Types of Mountings”

REPRESENTATIVES -

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

S.A, Rogers Electronics
P.0O. Box 3,
Modbury North, S.A.
Phone: 42-6666

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,
Bellerive, Hobart, Tas.
Phone: 479-077.

Send stamped addressed

envelope for new catalogue or
quate for your requirements.

BRIGHT STAR CRYSTALS P/L.
35 EILEEN ROAD,CLAYTON,
VICTORIA, 5465076

Lafayette))

27 MHz
two-wa

/u&ﬁl.l:ﬂ.?l&

) 4

R €066 g

B b X B 551 4,

5 WATT 6 CHANNEL
‘MICRO 66’

T.he latest Lafayette 27 MHz tran-
cievers whose versatility, reliability
and performance are famous world
wide with 100,000’s in constant use.
Lafayettes two-ways offer rugged-
ness and compact size making them
ideal for use in industry, farm,
sports a‘nd marine applications.

)

All unets Telecom

Type Approved {Licence |
Required) ‘

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

Dealer enquiries invited

Lafayette))

the Communicators
LAFAYETTE ELECTRONICS
Div. of Electron Tube Distributors P/ L
94 ST. KILDA RD., ST. KILDA
Victoria 3182. Tel. 94 6036



Project 588

THEATRICAL LIGHTING
ONTROLLER

Pt. 3 (onstruction

Dimmer Module

ASSEMBLE THE PC board with the aid
of the overlay in Fig. 1. The heatsink
should be drilled and tapped for the
triac to allow easy replacement if ever
necessary. Note that the mounting of
the fuse is different for the 10 and 20A
dimmers.

The choke is bolted onto the PC
board using the long clamping bolts,
preferably using rubber grommets in the
holes in the pc board (they may have to
be drilled out to do this). The leads
from the choke should be bent such
that they go into the holes provided
without going near the mounting bolts
which are at earth potential. The leads
can now be soldered (both sides on the
20 A unit).

The pulse transformer can now be
wound according to Table 1. Be careful
when winding this transformer not to
damage the insulation on the wire as
there is 240V between windings. The
transformer is mounted using a 19mm
long 6BA bolt with a 12mm dia. piece
of pc board material acting as a clamp.

After soldering the power trans-
former in, melt the plastic studs which
protrude through the PC board to give
mechanical support. We also recommend
some epoxy between the transformer
and the PC board.

o

.
<
——

The printed circuit boards for the
two versions of the dimmer board (ETI
588/10 for the 10A version and
ETI1588/20 for the 20A board)} are
identical in layout and differ only in
that the connector end of the 20A
board is double sided to present a
greater area of contact with the
connectors.
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The component numbering system
used on the controller drawings is
designed to indicate which channel a
particular component is part of. The
printed circuit board drawing for the
dimmer board is too large to publish
in the magazine at full size; however,
negatives of the pattern are available
from Nebula Electronics, 15 Boundary
St., Rushcutters Bay, 2011 for $5.00
each.
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Fig. 1. Component overlay for the dimmer board, ETI588.
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PARTS LIST — ETI 588C

For 10 way 2 preset console

Resistors all » W, 5%

RSN 5 < 4 eDnie 4k7

REETZ . <ficeiors 160k

RI8E S« i 2 dm's & 220k

Ry oiie o ai 100R

RZANZZ e i ia . i 150k

(317 SN [ 220k

Rz s 5 100R

R3M, B2 Res e oy o 150k

R3S IS T wn's ¥ 220k

RS0 L "% 0 g 100R

R41,42. . ... .. 150k

R43. ... ..... 220k

R44. . . . .. ... 100R

RSS2 s n.v o 0 v 150k

B3 ces o s o = Hn 220k

e R T 100R

RG22, + o i 150k

RESL Lo h o e 220k

RE4,. &i= 4 aivm s 100R

RV s w0 i 150k

R73i m = v sl 220k

[ 7/ S 100R

R81,82....... 150k

BB 2% = v eew 220k

REY e ve s wmm 100R

RG2S e e 150k

BB e »io iele e 220k

(2 Ry 100R

R101,102 « w4 160K

A0S .5 v e Wik 220k

RO oo s 100R
Potentiometers

2 Off: s "l % 25k lin. 60mm slide

(7 Vi I g, 5k trim
Capacitors

CRHZ L% S50 gD 33p ceramic

(Ck N P 220u 50V electio

(L5315 ey Sl 10u 2BV electro

C11,21,31,41 . . . 33p ceramic

C51 61 ,71,81 . . . 33p ceramic

091,101 ...... 33p ceramic
Semiconductors

UG e, 301A

ICSF=%0 o u B s 7815

ICAEs 4 wjois > & s 7915

1C11,21,31,41. . .301A

1C51,61,71,81. . .301A

1GOT 10T wswinw 301A

(011" = A R T BD140

D1-D4. ...... 1N4001
Miscellaneous

PC board ETI 588C

Transformer PL30/5VA

Box and front panel
Knobs to suit

TABLE 1

WINDING DETAILS OF
PULSE TRANSFORMER T1

CORE PHILIPS 4322-020-36630

PRIMARY 50 TURNS 7/0076
PLASTIC COVERED
WIRE

SECONDARY 12 TURNS 7/0076

PLASTIC COVERED
WIRE

LNdN1

AOPZ

L1

©
&
k

OUTPUT 1 =@
1
TO WIPER OF RV12 -—-‘é@
TO WIPER OF RV 11 il

OUTPUT 2 ~—=
TO WIPER OF RV22 —..@
TO WIPER OF RV21 —@

tszioﬁtﬁgo

OUTPUT 3 =g og
1 8
TO WIPER OF RV32 -O@@
TO WIPER OF RV31 iy

TO WIPER OF RV42 —@ 5 Sk
TO WIPER OF RV41 —d§

OUTPUT 5 —@

TO WIPER OF RV52 =8
TO WIPER OF RV51 =@

TO RV11—-RV 101 el 4
TO WIPER OF RV | ==s=t=<

[

l 3
2
>
A

=a
,f,gi =)
>
OF

L LEL?

WO

®1zo

O
&

.—TO RV1/RV2

BY3 J & common

@~ TO WIPER OF RV 101
@& TO WIPER OF RV 102

EtClDI

@®— OUTPUT 10

6

@ TO WIPER OF RV91
®— TO WIPER OF RVS2

16D ®

=

@ OUTPUT 9

@& TO WIPER OF RV81
@& TO WIPER OF RV82

0bz)

8

iO -

< e &— OUTPUT 8
[R84 ]

@ TO WIPER OF RV71
@=— TO WIPER OF RV72

840

G5l

&= OQUTPUT 7

®— TO WIPER OF RV61
@ TO WIPER OF RV62

=
o

@— OUTPUT 6

i

5.3
¥

9
B? :
Z0

Bigemmncen TO WIPER OF RV2
P TO RV12—-RV102

9,3;;33

Fig. 2. Component overlay for the controller board, ETI588C.
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SYSTEM

| 2650

THEEXPANDABLE - AFFORDABLE
HOME COMPUTOR SYSTEM

The 2650 by Signetics is the easy way to get into Microprocessors. In fact, the
2650 is fast becoming one of the most popular microprocessors with Australian
hobbyists.
It is easy to use, easy to program and features low power static operation from a single
+5 power supply. Extensive low cost software is readily available, and the 2650 is now backed

“BABY” 2650 2650 CONVERSION KIT

If you have access to a terminal {V.D.U. teletype,
etc.) you can’t beat this kit as an ideal starting point.
Supplied with the PIPBUG ROM and 256 BYTES of
RAM the BABY 2650 is very easy to get running
after a couple of hours assembly time. Supplied with
sample programs to run and full documentation.

BABY 2650 KIT.
POST ANII\J PA%KE, sztrl.;. $75 00

2650 — KT9500

This is a very usefu! single board CPU system that
can be readily expanded. Consider these features —

1K ROM (PIPBUG EDITOR AND LOADER) EXPAND-
ABLE ON BOARD TO 2K ROM/PR
512 BYTES OF RAM EXPAN DABLE ON BOARD TO 1K,
ON BOARD TTL CLOCK.
TWO — 8 BIT PARALLEL Bi/Dli I/O PORTS.
RS232/TTY SERJAL 1/O PORT.
100 PIN WIRE WRAP EDGE CONNECTOR SUPPLIED.
COMPREHENSIVE DOCUMENTATION.

The KT9500 is an ideal basis for a home computer.

rost anorack s $199.00
2650 GAMES SOFTWARE

PACKAGE

Here is a most enjoyable way to demonstrate your
2650 system to friends. Play games like ASTRO
TREK, NIM, MASTERMIND, POKER MACHINE,
TARGET SHOQT ETC. ETC. Supplied with complete
listings and computer justified Cassette (110 BD
PIPBUG FORMAT).

2650 GAMES PACK
POST AND PACK $1.00 $12.50

APPLIED
TECHNOLOGY
PTY. LTD.

POSTAL ADDRESS P.O. Box 355, Hornsby, 2077

SHOWROOM

Want to convert your BABY 2650 to a fully buf-
fered CPU?

This kit enables you to transfer your components
to a top quality plated through hole PCB with
adequate provision for system expansion. When com-
pleted you have a full KT9500 system (see below).

“rost o rack 350 $142.00
KT9500-RAM STIC

MOTHER BOARD (RSMB)

This elegantly simple mother board atlows you to add up
to 16K of RAM/ROM AND CRYSTAL CONTROLLED
CLOCK (OPTIONAL) to your KT9500 with a minimum of
fuss. The 2650 RSMB also has provision for future expansion
to S100 BUSS or even another RSMB. The RAM STICKS use
2102 RAMS in a 1K x 8 organisation.

KT9500. RSMB $35.00

OPTIONAL 4m ¢/s XTAL $7.50
(subject to availabllity)
RAM STICK (ASSEMBLED & TESTED) 325.10'2

per
RAM STICK PCB ONLY (WITH INSTRUCTIONS) $6.00

2650 USERS GROUP

If you are really sreious about the 2650, a Users
Group has now been formed. Membership fee includes
an extensive documentation package containing
hardware and software notes. Program listings inctude
11 UTILITY PROGRAMS containing TEXT
EDITOR, ASSEMBLER, BLOCK MOVE, DiS-
ASSEMBLER, -BINARY LOADER/DUMPER, and
REASSEMBLER + 16 GAMES (7 NEW GAMES).

Programs are also available on Cassette to members
of the Users Group at nominal prices.

POST AND PACK $3.50 MEMBERSHIP FEE $4o oo

boankcard

welcome here
109-111 Hunter St., Hornsby 2077
(9-6 Monday to Sat)

PHONE 476 4758 — 476 3759




NOU like 5 ey o)

You know how it is. You reply to an advertisement for low price components and hear no
more, or get in return some manufacturer’s surplus and rejects. Davred want you to
know that we source top quality electronic components from major manufacturers
world wide. So when Davred sell components at special low prices you know that we're
passing our savings on to you. Try us, and if you're wise you’ll keep coming back because

m w our everyday prices are lower too!
TTL Remember . . . DAVRED for the BEST DEAL
.C. No. Price 1.C. No.
SNTS00N SN7473N ) Quality IC Sockets e
BE . = B
SN7403N SN7476N 14-way 16-way AC126 BF259
SN7a0SN SNrasn. Acize brsoa
SN7407N SN7490AN i 350 4OC AC187 BF595
SN7410N SN7a03AN At BEB0
SN7412N SN7495AN - 157 C1QusOf

SN7413N SNT496N :g:g; 2 ggﬁ

SN7420N SN74107N

SN7430N SN74121N ' il BoRl
SN7432N SN74122N 95 . . AD161/62 pair BU10S
SN7437N SN74123N AD161 BU108
SNT442N SN74141IN AD162 BU126
SN7437AN SN74145N AF 106 8U208
SN7448AN SN74154N AF125 E1222
SN7454N SN74192N AF126 E5386
SN7460N SN74193N : & BC1078 SP8385S
SN7472N SN74199N BC1088 TIP29A

BC108C TIP30A
C./M.O.S. : : \ : BC1098 TIP31A
L.C. No 1.C. No £, L ) BC142 TIP32A

TPA001AN TP4024AN } ® v gg:g;a {}Z;ﬂ:
TP4007AN 7 TP4027AN o BC1778 TIP35A
TP4011AN TP4028AN ] > :

o BC1788 TIP36A
TP4012AN TP4043AN ! e
TP4013AN TPA4049AN 3 R o - » BC1798 TIP3 1A
TPA015AN 95  TP4050AN : : ) L o . BC1828 TIPa2a
TP4016AN [ TP4051AN ] b BC182L TIPag
TP4017AN TP4304AN . BC182LB TIPS3
}ﬁ:g;g:’,‘,‘ : }5223‘3:',;‘ 7 The opposition wonder how we do it. Really, this gg:ggf I,::::gg
TP4023AN TP4582AN : would have to be the best Kitset Amplifier value in BC183LB TIP2955
Australia. The complete kit, including transformer, &:g:;c Rgg?
On ce P wooden case, knobs, in fact everything down to an BC184C TIS63A
Only i easy-to-follow silk screened P.C. board. Up to 8 watts gg:::tc Egg‘:A
: : per channel, separate bass and treble, 8 chms output, BC2128 TIS92
g?:f;,‘;’,,onzv;;';"c = screened front panel. Easy to construct and you'll be %:g; ;:f‘?gm
switch at a never-10 i proud to show this to your friends. If you want the BC213L 2N1305
:;"i;':p“'ed : satisfaction of building an electronic kit and end up gg:;a g:;gg;
with a useful and professional product, send your BC548 2N3055

Now payment right now. You'll be amazed at just how fast gggg? g:g;g;

$2.95 our mail order service is. Yes, even to WA, BC558 or B 2N3704
BD139 2N3707

ElectroKit 9A e 2oy
DPDT Remember — 90 days warranty on parts and on| BF179 2N3906 S0c
service on all ElectroKits. Full conditions of y

Rocker uarantee inctuded In all Kits. i i
sw23 x ‘ $32.50 Servicemen — Hobbyists

:sigar:ir:gscrew \ c B A ccessori es : ;s;;z:';;v:mev set of three covers most

p ] 3pc . '
>3] s PL259 B ,..l"(p
Only 50C ea . ﬂs‘ b G"‘ /

R106 Heavy Duty 50 ohm 2.52db ONLY \—’/ - 1, ; Spec‘a‘

- P {10 m} at 1000mha2.
Lollipop Capacitors Only $1.10 per metre $1.29 - Only $2.95
it— g n .
N . e ADDITIONAL POSTAL CHARGES y

Order vatue Charge

001..0015. 0022 .0033..0047 Mail Order
0068

o0 012 Ot O T Instructions Sl 55 5 ek

047 mid Minimum P+ P $1.00 $10 $24.99 $0.50 2m2.3.3 4.7 6.8.8.2 10.15.22
056. 068, 082 mtd \0 Orders over $9.99 must include $25 - $49.99 $1.50 33 47 68.82. 100. 150 220 330

Disc Ceramic — 50 volt
10up

1..12. .15, .22 mtd

additional postal charges (see right). - 50 — $99.99 $2.50 470 1K 2K2. 3K3.4K7 10K, 22K
27. .33 47mtd

47K ptd 11c 8c
$100 or moare $4.00 100K 25V B b

DAVRED ELECTRONICS PTY. LTD.

104-106 King Street Newtown Sydney Australia P.O. Box 317 Newtown, N.S.W. 2042.
THE NEW BREED IN ELECTRONICS SERVICE Telephone 516-3544




414 8 CHANNEL AUDIO MIXER 485 STEREO GRAPHIC EQUALISER

e 8 input channels each with linear fader, input e Thissuperbequaliser offers 10 octave-centred linear
attenuation switch, bass, treble, echo send and pan controls for each channel; level match control, in-out
controls. High and low impedance PMG inputs. switch and tape monitor switch.

e 2 output channels with 5 stage equalisation on each .
channel, VU meters, overload led, master pan, echo ® The p?lrfglrmance of this unit is equal to some of the
‘ ! ] ’ best available.

and volume controls.
COMPLETE KIT $105.00 PLUS $2.50 Freight.

i i lettering. Send stamped addressed envelope for specification sheet or
e Black anodised front panel i yellow ettering $1.00 for compiete construction manual.

Vinyl covered cabinet.
COMPLETE KIT $254.00 plus $5.00 Freight. s
PTY P.0O. Box K39 Haymarket 2000,
ag 405 Sussex Street, SYDNEY.
LTD. tei: 2115077.

L DIRECT FROM USA R

[imeroroLa ‘PIEZ0’ SUPER HORN

has all the features!

Needs no cross-over network. Frequency response 4.000-30.000 Hz + 3 dB patented
momentum drive principle. No voice coils or magnets. High internal Impedance. Adapts
to any system. High acoustic output. Many can be connected in series to form an

array-increased output. Power handling capacity 25 volts RMS.

SIZE: 338x336x2%
4 OHMS 100 WATTS

Trade Enquiries Invited

Retail price
As used by many major musical equipment manufacturers. $16.00 * P&P $1.00.
Available through your local Hi-Fl, Electronic

component or Music shop or direct

Victorian Distributor; Sole Australian importer Sniith Australian Distributor;
BOB'S SOUND SYSTEMS

ZEPHYR PRODUCTY
70 Batesford Road ’ FREEDMAN ELECTRON|CS PTY LTD- 37 Angas Street

Chadstone VIC 3148 Adelalde, SA
\_ Te" 568-2922 89-91A Liverpool Road, Summer Hill, NSW 2130. Tel: 797-9941 — 797-0986 Tel. 87-3933 /




UFETS FOR
EVERVONE

Wally Parsons looks back to valves to explain VFETs.

A DIODE VALVE emits electrons from
a heated cathode and these are then
attracted by an electric field to the
positive anode. Since only the cathode
is heated, current can flow in only one
direction. The diode will thus act as a
rectifier, conducting only on alternate
half-cycles of an AC voltage (see Fig. 1).

If a grid structure is placed between
these electrodes, it can be used to
control current flow. A negative
potential will repel electrons, opposing
their flow to the anode, and by placing
the grid close to the cathode, a small
change in grid potential will have the
same effect on anode current as a much
larger change in anode potential. There-
fore, the device will amplify. Since the
anode current is controlled by the
electric field in and around the grid, the
triode is, in a sense, a field effect device.

The action is direct, and electron
flow responds rapidly to changes in
control potential. Moreover, in switch-
ing applications it can switch an
inductive load rapidly, because the back
EMF sees an extremely high impedance
and no reverse current flows.

Figure 2 shows the relationship of
anode voltage, grid volts, and anode
current for a triode. It can be seen that
anode current can be controlled by both
anode volts and grid volts. If a load is
inserted in the anode circuit, current
changes will cause voltage changes
across the load. These can be plotted in
the form of a load line as shown, and
also as a transfer curve for the specific
load.

The amplification is quite linear, but
gain and output are limited — as shown
by the semi-vertical slope of the curves.

Inserting a second grid between the
control grid and anode and applying a
fixed positive voltage somewhat lower
than on the anode further accelerates

THO!

ANOOE
(PLATE)

Fig 1. Basic diode tube construction and
operation.
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Fig 2. Triode construction, circuit and
characteristics.

electrons, but because of the grid's open
structure, most of them continue on to
the anode. Note the screen voltage takes
precedence over the anode in controlling
current. And we can swing the anode
voltage further for more output, and get
higher gain too.

The addition of the second grid with
a fixed high potential results in a
current flow essentially independent of
anode voltage, but still subject to the
action of the control grid. (Figure 3).
Trouble occurs, however, when we try
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PLATE VOLTS (V)

to produce an anode voltage swing
lower than the screen voltage. Electrons
are moving so fast that when they strike
the anode they dislodge other electrons,
which are attracted to the higher poten-
tial screen grid, thus reducing current
through the{oad.

| ~

Fig 3. Series output arrangement.
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This problem was overcome by
adding a third grid between the screen
and plate and tied to the cathode.
Because it is at cathode potential the
grid pushes the secondarily emitted
electrons back to the anode, resulting
in a family of curyes as in Figure 4.

Distributed loading is also possible
by dividing the load between screen and
anode, and results in Figure 4a. This
kind of flexibility makes it possible to
design circuits of exceptional linearity.

DISTRIBUTED
LOADING

EFFECT OF
SUPPRESSOR

OISTRIBUTED LOAD

Fig 4. Single ended output with current
source.

Problems

So far so good — except for a few prob-
lems. To begin with, the valve, like a
light bulb, converts more electricity
to heat than to useful work. It’s very
inefficient — for example the author
{who is associated with the Canadian
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version of ETI) uses two 75 watt output
class AB valve amplifiers to keep his
studio at 25° C. without any additional
heating in a Canadian mid-winterl

Also like a light bulb, a valve's per-
formance deteriorates from the moment
power is applied. Thus, direct coupled
circuits can give real headaches in main-
taining correct operating characteristics.

And then there’s the output trans-
former. In order to match the thousands
of ohms impedance to a low impedance
load such as a loudspeaker, a transformer
is virtually a necessity. With the
inefficiencies already involved we can't
afford the resultant  impedance
mismatches if we try to eliminate
transformeérs. And we can’t use gobs
of feedback to reduce the resulting
distortion. It's bad enough that, if we
don‘t opt for a delicately balanced
direct coupled circuit we have a low
frequency roll-off and 90° phase shift at
every R-C coupling point, but we have
in any case the additional phase shift
and intetnal resonances of the trans-
former. In practice, we are limited to
between 20 and 26 dB of overall feed-
back. Obviously, a high level of open
loop linearity must be designed into
such an amplifier.

A great deal of engineering energy
was spent designing output transformer-
less amplifiers, but few were successful,
and those that were often created more
problems thah they solved.

Some legendary amplifiers were built
using tubes. The Williamson, (| have one
in daily use and it still sounds great),
Quad, Leak Point One, MacIntosh Unity
Coupled. The Quad, for example, deliv-
ered all of 15 watts — and was rock
stable driving an electrostatic (Quad, of
course) at live performance levels. Mac’s
drove a lot of disc cutters {(at 60 watts)
to produce discs which still sound
spectacular.

But many were anxious to do some-
thing with the new-fangled transistors,
and we did.
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Fig 5a. Basic lattice structure
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Fig 6. Drain to source resistance against
temperature {Siliconix).

Transistors

The bi-polar transistor is composed of
three materials, either a p-type semi-
conductor between two n-types, or an
n-type between two p-types, (Figure
7a). A semiconductor such as silicon or
germanium has a crystalline structure in
the form of a diamond lattice with
each atom having four adjacent neigh-
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Fig 5b. P-type lattice structure.
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Fig 5c. N-type lattice structure.
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bours, held together by co-valent bonds,
each bond involving a shared pair of
electrons. These electrons are not avail-

able for conducting current, so
conduction is very semi. Indeed,
resistance being around 100 million

times that of copper.

However, if we introduce an
impurity such as phosphorus or arsenic
which has five valerl'cy electrons four of
which form bonds while the fifth is
only lightly held and is available for
conduction. This is an n-type material
{negative as it has an excess of electrons).
If we add an impurity such as
aluminium, only three valence electrons
are available. Therefore, one of the
valence bonds is not completed, result-
ing in a vacancy or hole in the lattice
structure (Fig. 5). An electron from an
adjacent electron pair bond may absorb
enough energy to break its bond and
fill the hold. This is a p-type material.
This doesn’t look like much of a big
deal, but the result is quite dramatic.

Note that the atomic structure is
in equilibrium — there is no net
charge. However, if a free electron breaks
its bond, it leaves behind a positive net
charge; if it completes a bond by enter-
ing a hole, a negative net charge results.
Current flow is produced by bringing
about this carrier mobility. What was
originally a very high resistance is now,
under the right conditions, able to
conduct substantial current, just as a
small impurity ({e.g. sulphuric acid)
added to non-conductive pure water,
makes electrolytic conduction possible.

When p and n-type materials are
joined together, a p-n junction is formed
(Fig. 6). Some of the free electrons
from the n-type material diffuse across
the junction and recombine with holes
of the p-type material. The opposite
process takes place with holes from the
p-type material, producing a space
charge or depletion region on either side
of the junction, giving the p-type
material a slight negative charge, and the
n-type a slight positive charge. This
process is finally limited by the resulting
potential gradient.

If a battery is connected, as shown in
Figure 6a, free electrons from the
n-type material are attracted to the
positive terminal, while holes from the
p-type material are attracted to the
negative terminal, widening the space
charge region and increasing the
potential gradient until it approaches
that of the external battery. There is
now little or no voltage difference
across each region and little or no
current flow. The junction is reverse
biased.

If we reverse these polarities {Fig. 6b)
electrons in the p-type material break
their bond and enter the battery

N | COLLECTOR ()

BASE (8)

§ LOAD

11—

CURRENT FLOW IN NPN TRANSISTOR
{REVERSE CURRENT AND BATTERY POLARITY FOR PNP

Y IE

N (P} EMITTER (E)

REAL CIRCUIT

Fig 7a. Current flow in a semiconductor and
circuit diagram.

creating new holes, while electrons
from the battery negative terminal
enter the n-type material and diffuse
toward the junction. The space charge
region narrows and the energy barrier
becomes insignificant, so that excess
electrons from the n-type material ean
penetrate the junction and move via the
p-type holes to the positive battery
terminal, for as long as voltage is applied.
The junction is now forward biased.

Work!

In the device shown in Figure 7, the
forward-biased emitter-junction injects
electrons into the base region. The
impurity or doping levels chosen are
such that alfhost all the emitter current
is composed of these electrons, and very
few holes are injected into the emitter.
The base region is very thin so that
nearly all injected electrons diffuse to
the edge of the depletion region of the
reverse-biased base-collector junction
where the field sweeps them across the
collector bulk. Since for an equal
current more power is developed across
a high resistance than a low resistance,
amplification occurs as a result of
current being transferred from the low-
resistance emitter-base junction to the
high resistance collector junction.

The curves show that, as with the
pentode tube, current is controlled
mostly by the control electrode (base),
but in this case the controlling parameter
is current, not voltage. We have an
inherently low-impedance device, and
since it requires current into its input
impedance, its signal source must be
capable of delivering power. An ideal
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transistor requires input current, unlike
an ideal vacuum tube. This reduces
efficiency but we don’t have to heat up
a cathode to shake a few electrons loose,
so our overall efficiency is vastly greater.
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Flg 7b. Output and transfer characteristics
of the 2N3054.

Disadvantage
The major disadvantage of this type
of device lies in the nature of the
depletion layers at the junctions, parti-
cularly the emitter-base. When current
flows in a transistor, excess charge is
stored in the base region. If the base-
emitter junction is changed from a
forward to reverse bias state, as in the
negative swing of a class B or AB stage,
or when a class A stage is overdriven,
the junction cannot immediately switch
to the reverse blocking state due to the
presence of these excess charge carriers.
They have the effect of allowing current
to flow in reverse as if forward biased,
until these charge carriers are removed.
In addition, there is capacitance
effect associated with the barriers of a
reverse-discharge time. The result is a
switching transient during part of a
cycle, sometimes erroneously referred
to as crossover distortion ({the latter
occurs in any device in push-pull and
is due to a discontinuity in the transfer
function, usually caused by incorrect
bias). This can be reduced by reducing
the junction area but this reduces the
dissipation capability. In fact, a trans-
istor design favouring one characteristic
usually does so at the expense of others.
Also, as temperature rises in the
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device {due to current flow, for example)
carrier mobility at the junctions
increases, causing further increase in
current. The current increase further
raises temperature, which raises current
— which further raises temperature —
and so on. The resulting thermal
runaway can quickly destroy the device.
In milliseconds!

In large area transistors, current
tends to become nonuniform in distri-
bution. The temperature rise in the high
current region leads to localized thermal
runaway until equilibrium is reached by
a sharp drop in collector voltage, {called
secondary breakdown)  frequently
destroying the device. This is more true
at high voltage and low current than the
reverse, and frequently mearis that rated
dissipation cannot be reached. This
leads to overdesign, unnecessarily high
voltage and dissipation ratings {(and
remember, a design which favours one
characteristic often does so at the
expense of others) plus elaborate
protective circuits.

High levels of feedback are generally
used to control distortion, and this in
conjunction with the excess charge
condition in the base, leads directly to
transient overload, and resultant trans-
ient intermodulation. Qutput is delayed
during this charge/discharge, which
delays application of feedback. It
simply isn‘t available. The input signal is
not immediately reduced by feedback,
and passes through at high initial level.

The millenium has not quite arrived
after all!

The FET

Since a semi-conductor is precisely that,
a battery connected across the ends of a
p-type or an n-type bar will cause
current to flow through the material,
just as it does through a vacuum tube.
We discussed earlier the characteristics
of a pn junction. If, for example, a
p-type material is joined to the surface
of an n-type bar, located between the
battery terminals, a pn junction is
formed, and if this junction is reverse
biased, a space charge or field is produced
of opposite polarity which will inhibit
current flow, just as the control grid
inhibits current flow in a vacuum tube.
Changing this reverse voltage causes a
large current change, and amplification
results.

A simple junction FET is shown in
Figure 8. With a given drain-source
voltage, maximum current flows at zero
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Fig 8. N-channel JFET construction and
symbol.
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Fig 9a. N-channel depletion horizontal
MOSFET construction and symbol,
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Fig 9B. N-channel enhancement horizontal
MOSFET construction and symbol.

gate voltage, and at some reverse voltage,
determined by device geometry and
doping levels, no current will flow. Also,
as in the vacuum tube, load character-
istics are not reflected to the input
circuit, because current is not controlled
by carrier injection as in bipolars, but
by voltage levels.

A variation is the Metal Oxide Semi-
conductor Field Effect Transistor.
{(MOSFET) (Fig. 9) a far more versatile
device whose technology is virtually the
cornerstone of modern computer tech-
nology, although it has had less use to

date in linear applications such as audio
amplification,

MOSFETS come in two basic types.
In both the gate consists of a metal
electrode separated from the channel
by a thin oxide layer. In the depletion
type current flow is controlled by the
electrostatic field of the gate when
biased. When a depletion MOSFET is so
biased the device may be driven on both
sides of the zero volts point as with
vacuum tubes. Unlike vacuum tubes,
under these conditions, the gate draws
no current, therefore does not require
the driver to deliver power.

The enhancement type MOSFET
shown in Figure 9b, is more widely
used. The source and drain are separated
by a substrate of opposite material, and
under zero gate volts no current flows.
However, when sufficient forward bias
is applied to the gate the region under
the gate changes to its opposite type
(e.g. p-type becomes n-type) and
provides a conductive channel between
drain and source. Carrier level, and con-
duction is controlled by the magnitude
of gate voltage.

Although MQOSFETS are handy
devices they are not capable of handling
high power levels. The channel depth
available for conduction is limited by
the practical limits on gate voltage. The
lower current density has been the
primary limitation due to the horizontal
current flow,

VFETS

Recent years have seen the introduction
and commercial use of Vertical Channel
J-FETS, notably by Sony and Yamaha
(Fig. 10). The vertical channel permits a
very high width-length ratio, permitting
a decreased inherent channel resistance
and high current density. Unfortunately
it suffers the same disadvantages as the
small signal J-FET, plus, in currently
available devices, a very high input capa-
citance, ranging from 700 pF to around
3000 pF, limiting high frequency
response. In addition, since they must
be biased into the off condition, bias
must be applied before supply voltage
and removed after the supply if it is
to be operated anywhere near its maxi-
mum ratings. This problem doesn’t
exist with vacuum tubes because of
heater warm-up time, although some

DRAIN

Fig 10. Vartical junction FET construction.



“instant-on’’ circuits impose heavy turn-
on surges.

This necessitates a complex power
supply, and Yamaha, for example, uses
more devices in the supply than it does
in its amplifier circuits. However, the
construction does make possible the
design of complementary types and
both Nippon Electric and Sony have
high power devices available. Unfort-
unately, neither company seems anxious
to make detailed information available,
so there is little to disclose here beyond
the fact that they are said to have
characteristics similar to those of triode
tubes.

However, the Vertical MOSFETS by
Siliconix are readily available, at reason-
able prices, and the manufacturer most
generous in providing data. The follow-
ing information is extracted from their
application note AN76-3, Design Aid
DA 76-1, plus device data sheets.

The Device

Notice in Figure 11, that the substrate
and body are opposite type materials
separated by an epi layer (similar to
high speed bi-polars). The purpose of
this structure is to absorb the depletion
region from the drain-body junction
thus increasing the drain-source break-
down voltage. An alternative would
have involved an unacceptable trade-off
between increasing the substrate-body
depth to increase breakdown voltage
(but increasing current path resistance)

SOURCE GATE

DRAIN

Fig 11. Vertical MOSFET construction
{Siliconix).

and lengthening the channel. In addition,
feedback capacitance is reduced by
having the gate overlap n-epi material
instead of n+.

In manufacture, the substrate-drain
and epi layer are grown, then the
p-body and n+ source diffused into the
epi layer, in a simiar manner as the base
and emitter of a diffusion type transis-
tor. A V groove is etched through the
device and into the epi layer, an oxide
layer grown, then etched away to
provide for the source contact and an
aluminium gate deposited. This type of
device allows current flow in one
direction only; this is not always so with
a similar type of horizontal FET, where
source and drain may be identical in

structure and of the same material.
Therefore, no reverse current flows (we
hope) when used in switching
applications, as was also the case with
vacuum tubes.

In-circuit operation is refreshingly
simple: Supply voltage is applied
between source and drain, with the
drain positive with respect to the
source, under which conditions no
current flows, and the device is off. This
is an enhancement type device, and is
turned on by taking the gate positive
with respect to the source and body.
The electric field induces an n channel
on both surfaces of the body facing the
gate, and allows electrons to flow from
the negative source through the induced
channel and epi and through the
substrate-drain. The magnitude of
current flow is controlled almost
entirely by the gate voltage, as seen in
the family of curves (Fig. 12) with no
change resulting ' from supply voltage
changes above 10 V.

Advantages

The vertical structure results in several
advantages over horizontal MOSFETS.
1) Since diffusion depths are controll-
able to close tolerances, channel length,
which is determined by diffusion depth,
is precisely controlled. Thus, width/
length ratio of the channel, which deter-
mines current density, can be made
quite large. For example, the VMP1
channel length of about 1.5u, as against
a minimum of 5u in horizontal
MOSFETS, due to the lower degree of
control of the shadow masking and
etching techniques used in such devices.
2) In effect, two parallel devices are
formed, with a channel on either side of
the V groove, thus doubling current
density.

3) Drain metal runs are not required
when the substrate forms the drain
contact, resulting in reduced chip area,
and thus reduced saturation resistance.
4) High current density results in low
chip capacitance. Also, unlike horizontal
MOSFETS, there is no need to provide
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Fig 12a. Output characteristics VMP1.
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Fig 12b. Other VMP1 characteristics.

extra drain gate overlap to allow for
shadow mask inaccuracies, so feedback
capacitance is minimized.

In  comparison with bi-polars,
especially power devices, the advantages
are even more impressive.
1) Input impedance is very high,
comparable to vacuum tubes, since it
is a voltage controlled device, with no
base circuit drawing current from the
driver stage. A 7 V swing at the gate, at
virtually OA, represents almost OW of
power, but can produce a swing of
1.8 A in output current. This represents
considerable power gain and will inter-
face directly with high impedance
voltage drivers.

2) There is no minority carrier storage
time, no injection, extraction, recom-
bination of carriers, resulting in very
fast switching and no switching transient
in class B and AB amplifiers. Switching
time for a VMP1 is 4ns for 1A,
easily 10-200 times faster than bi-polars,
and rivalling many vacuum tubes.

3) No secondary breakdown, and no
thermal runaway. VMOS devices exhibit
a negative temperature coefficient with
respect to current, since there is no
carrier recombination activity to be
speeded up with temperature. Thus, as
current increases so does temperature,
but the temperature rise reduces current
flow. It is still possible to destroy the
device by exceeding itsmaximum ratings,
but a brief near-overload does not result
in an uncontrollable runaway condition.
Usually, simple fusing and/or thermistor
protection is sufficient for maximum
safety, and even this may be unnecessary
with conservative design. Absence of
secondary breakdown means that full
dissipation can be realized even at
higher supply voltages. In this respect
they resemble vacuum tubes. [ ]



How to owntwo
superb 12° 3-way
watt speakers
and save about $5
per hour while you
assemble them.

The Philips AD12 K12 MKIii Speaker Kit. Full 40 watts
RMS capacity. Modern, completely finished cabinet.
Assembles in nine simple steps, taking most people
about two hours. The finished job looks like it has been
put together by a professional. And you save about
$100 per pair on a comparable assembled system!

A modern three-way Hi-Fi system with 1" domed
tweeter, 5" mid-range and super 12" woofer. ali
fully imported, and rated full 40 watts RMS per channel.
Power to deal with any reasonable living room. A
particularly brifliant sound, with an excellent overall
frequency response for the cost. It closely follows the
ideal Bruel & Kjaer curve for Hi-fi equipment measured in
an actual listening room, using the “Third Octave Pink
Noise Method".

Also available: Other quality systems at similar
impressive savings. Phone or send coupon now for full
details of all kits.

PHILIPS ELECTRONIC COMPONENTS AND MATERIALS

Sydney 427 0888 ¢ Melbourne 699 0300 ® Brisbane 44 2471
* Adelaide 223 4022 © Perth 65 4199

ELCOMA
Philips Electronic Components and Materials
P.O. Box 50, Lane Cove, NSW 2066

Please send me full details and brochures on your
loud speaker kits and a list of retailers who stock them.
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Be aNakamichi Snob
for under $550.

The Nakamichi 500 Dual Tracer cassette deck was designed to be
one of the most advanced two head decks ever made. From the
standpoint of extended flat frequency response, dynamic range,
signal to noise, wow & flutter and speed stability, the Nakamichi
500 will outperform any other cassette deck with the exception of
others in the Nakamichi range. Its unique Focussed-Gap Crystal
Permalloy head enables more signals to be put down on tape with
lower distortion and assures extended high frequency response during
playback. ® Frequency Response:— 50Hz — 17KHz +3dB (SX tape)
® Signal to Noise -Ratio:— Better than 63dB (WRMS, CCIR, 400Hz
® 3% Distortion Dolby NR In} ® Total Hafmonic Distortion:— less
than 1.5% (at 1KHz OdB SX or EX tape) ® Wow & Flutter:— 0.13%
WTD Peak. Remember — Independent testers world wide have
proved that Nakamichi Research specifications are guaranteed
minimums. * Recommended retail price only.

!lakamichi 500

Available only from these accredited Nakamicht dealers. \

N.S.w. CONVOY SOUND WOOLLOOMOOLOO SHOWROOM 357 2444 @ CONVOY
SOUND SHOWROOM 29 1364 ® INSTROL HI-FIPTY. LTD. {CITY] 232 5233 (EASTWOOD)
85 2726 ® MILVERSON PTY LTD. (CHATSWOOD! 412 2122: IPARRAMATTAI) 635 3588
® RIVERINA HI-FI 938 2663/4 ® UNITED RADIO DISTRIBUTORS PTY.LTD. 2323718 @

: RUSSINHI-FI 799 2421 ® PITMAN'S RADIO & T.V. (WAGGA} 26 2155 ® WROTH CENTRE
SOLE AUSTRALIAN AGENTS: HI-F1 (BATHURST) 31 2088® A C.T. — PACIFIC STEREO 95 0695 ® VICTORIA — ALLANS
CONVOY INTERNATIONAL PTY LTD MUSIC (AUST) LTD. 63 0451 ® ENCEL ELECTRONICS PTY. LTD. 42 3761 ® INSTROL
RNATIO 4 DOWLING ST WOOLLOOMOOLOO 2011 WI-F1 (VIC) PTY. LTD. (CITY) 67 5831 (FRANKSTON) 783 7535 ® TIVOLI HI-FI 81 2872 ®
TEL 357 2444 TELEX AA23111 THE SOUND CRAFTSMAN 500 2444 ® OMNISOUND 24 2428 ® € & B WHOLESALE
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W — TCP soldering
station

HOLDS 12
COPIES OF

Weller temperature

controlled IOW

voltage soldering station is

developed for electronic experts.

It is comprised of TCP — | soldering

Pencil and PU —4D power unit, 3-wire

power cord with PTCC — 7 tip. Unit is 24 volt 2 amp.

Protect and file your back issues of Electronics Today with these
attractive binders. Price: $4.50 plus postage and packing (80c NSW- Retall stockists:
$1.70 other states). C. A. Pearce, Bowen Street, Spring Hill, Qld.

’ Techniparts, Latrobe Terrace, Paddington, Qld
suﬂscﬂlp"”” "pr”IMfNI Hunts Electronics, 23 Russell Street, Toowoomba, Qld.
Trade enquliries:
E N TS [NTEBNATI Y T & icCann (). i and Wiciow Srs

15 BOUNDARY ST., RUSHCUTTERS BAY, 2011 Kangaroo Point, Brisbane, Qld 4169
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Project 806

Electronic clay pigeons, yet! Play the game!

GAMES, BE THEY electronic or
otherwise, may, in general, be
divided into two broad categories.
There are those which entertain by
stimulating the mind and those that
involve the more mechanical of skills.
In general all games will involve a
mixture of these two elements.

The game described here cannot
claim to tax the grey matter to any

great extent, but certainly provides

a test of hand/eye coordination.

We have also introduced an
element of luck which helps the
game meet, perhaps, the most
important requirement of any game
— itis fun play!

Game Bird

Before going on to describe the
game it might be best to explain just
why we called it Skeet.

Skeet is the term used in the USA
to describe the sport we know as Clay
Pigeon Shooting. We thought that a
title like "'Clay Pigeon Shoot'* would
be too much of a mouthful, and
nobody wants a mouthful of clay
pigeon. We therefore chose the
American name for the sport that our
game attempts to emulate — hence
Skeet.

Flight Of Fancy

The line of LEDs, seen in the
photographs of the game, represent
the flight path of the Skeet. The
“‘gun’’ of our game is permanently
aimed at the last LED of the flight
path. This means that there is no
aiming involved, the object of the
game being to correctly estimate the
delay between “‘firing’’ the ‘‘gun’’
and the "'shot’’ reaching the Skeet.
This delay represents the time of
flight for a real shot.

When the firing button is pressed
the "‘shot’* LED lights and the time
that this remains on indicates the
travel time of the "‘shot.”

At the instant that the LED turns
off, if the Skeet has just reached the
end of its flight, a ""hit’" is registered
and the ""hit"" LED lit.

Whether or not a “"hit’* was scored
the LEDs representing the flight path
will stay off until pressing the skeet
release button starts another “‘bird"’
on its way.

Score With A Bird

The game is made more
interesting because the speed of the
Skeet varies from one fiight to the
next, this is where the luck, and skill
come in. You cannot become used to
firing the gun at the same position in
the flight path as the "'bird’s’* speed
can be any one of eight different
values determined randomly.

After eight shots the score display,
blanked until now, lights up with
your score out of eight. This signals
the end of a round. In a competitive
game, make a note of your score,
press the reset button and pass the
game to the ""hot shot'* competing
against you. For practice games, the
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score need not be reset, the counter
continuing to register.

Building Birdie

The majority of parts are mounted
on the PCB and should be assembled
according to the overlay shown. We
recommend that sockets are used for
mounting all of the ICs as this makes
the task of any fault finding that may
be necessary far easier than would be
the case if the ICs were soldered
directly to the PCB.

Note that the link from IC1 pin 16
to IC2 pin 16 is insulated

The switches, seven segment
display and LEDs are all mounted
off-board on the front panel and
wired to pins on the PCB. The layout
of our game can be seen in our
pictures.

Space inside the box was, as is
usual in our designs, at a premium
and the PP6 battery was squeezed
into the back of the case, insulated
trom the PCB by a piece of foam
rubber
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Project 806

An internal view of completed unit. The
wiring of the front panel switches and display to
the PCB board can be seen. Note the insulated
sizceve from IC1 pin 16 to IC2 pin 16 and the
insulation on the wires to the display

Below right we show the full size PCB foil
pattern (140 x 105mm). »

The first pull

When power is first applied the
condition of the various counters is
undetermined. To start a game, press
the skeet release button first and
allow the skeet to complete one
cycle. Press the reset button and
you're ready to begin shooting Skeet.

PARTS LIST - ETI 806

RESISTORS all %W 5%

R1,9 10k

R2,7 ™M

R3 220k

R4 390k

RS 820k
R6,8,11 470k

R10 10M
CAPACITORS

@il%3 100n polyester
Cc2 1u0 35V tantalum
C4 220n polyester

SEMICONDUCTORS

LED 1-9 .2 type red
LED 10 .2" type green
DIS 1 DL704 common cathode or

similar

IC1 4017

1C2 4518

IC3,4 4001

1C5 4016

1C6 4081

IC7 4026

SWITCHES

PB1-3 Push to make push type
S Single pole on/off type

MISCELLANEOUS

PCB as per pattern, PP6
battery and clip, flexible
connecting wire.

Right: the component overlay for the skeet
game. All the links but for that between IC 1 pin
16 and IC2 pin1 6 may be made from uninsulated
wire.
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HOW IT WORKS - ETI 806

IC1 is a one of ten decoded counter. The
*Zero” output from this IC is not used while
the next eight outputs are connected to
LED:s 1-8, these LEDs represent the flight of
the Skeet. The “nine” output (Pin 11) is
coupled to the enable input (Pin 13). This
means that the counter will be disabled
after it has completed one count cycle.

Pressing the skeet release button PBI
resets the counter, removing the inhibit and
allows another cycle to take place.

The pulses which clock IC1 through its
count cycle are derived from the CMOS
oscillator formed by IC3a and IC3b.

This oscillator has the resistor which
forms one of the elements in the timing
chain split into five sections. Four of these
sections are shunted by the transmission
gates of 1C5 so that they may be bypassed
as required and so control the frequency of
the oscillator. The remaining resistor, R1,
ensures that there is always some resis-
tance in the oscillator circuit.

The oscillator is running at all times
when power is applied to the circuit.

Three of the transmission gates of IC5
are coupled to the outputs of IC2b. IC2b is
one half of a dual BCD counter and is
clocked by the CMOS oscillator. As 1C2b
clocks through its count sequence the
resistance of the timing element changes
altering the frequency of the oscillator.

——n

The enable line of IC2b is tied to that of
IC1, and since the enable lines of these
counters require signals of opposite logic
level, when one is running, the other is
halted.

This enable line is also tied to the fourth
gate in IC5. This straddles the largest
resistor in the timing chain and so has the
greatest effect on oscillator frequency.

The sequence of events during play is as
follows.

PBI1 is operated and so disables IC2b and
latches its output. This sets the “random"
speed of the skeets flight as IC1 is now
enabled and is clocked by the oscillator’s
output.

When IC1 reaches the count of nine, it is
disabled and IC2b in turn enabled. IC2b
then cycles through its count sequence
changing the oscillator’s frequency ready
for the next skeet flight.

The fact that IC5d is tied to the enable
line means that the oscillator runs much
faster when performing its *“‘random”
frequency selection function than when
controlling the flight of the skeet.

The *“gun” consists of two CMOS
monostables in series (IC4). The first one
has a time constant representing the time
of the shot travel to the target. It drives a
LED via buffer IC6a to allow timing
judgements during play.

S

==
The second one shot provides a short |
pulse after the first is complete. This is the
“shot” pulse.
This pulse is AND-ed (IC6c) with that
from the “eight” output of IC1 to produce
the “hit” pulse.

This pulse is applied to the score counter
(IC7) and, via a pulse stretcher (1C3c, 1C3d),
to the hit LED (LED 9). j

IC2a is the other section of the BCD
counter and is clocked from the “eight”
output of IC1. This IC is used to count the
total number of skeet flights.

This BCD counter is arranged to blank l
the score display. via the enable display pin
of 1C7, until it reaches a count of eight. At
this stage the Q3 output will enable the
display and inhibit further clocking of the
counter. ‘

Lighting of the score display signals the
end of a game. i
The buffers (1C6a, 1C6b and IC6d) are
required because while a CMOS output will
drive a LED directly. as LEDs 1-8 are driven
from ICl the load that the LED presents
brings the CMOS output to below an

acceptable “1"” level.

Thus if the output is not used elsewhere
in"the circuit we can drive a LED directly,
but where the signal is required to drive
other gates we have used a buffer. [ ]

LED 1-8 RED

Circuit diagram of the Skeet game.
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L 1C4 1S 4001
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13 13 1C6 1S 4081
02 1C5¢ na 1C7 1S 4026
Sl POWER SUPPLY CONNECTIONS
0, RE 2 +5V TOPIN 16 OF ICs 1.2.7
3 TOPIN 14 OF ICs 34,66
12 |15 OV TO PIN 8 OF 1Cs 1,2.7
L TOPIN 7 OF ICs 34,56
b 1C5A Gy
/ : 820k
4|

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978

47



Transistors

BC547

BCS48

BC549

BC557

BC558

BC559

BD137

BD138

8D139
MPF102
2N5457 g
2N5488 & uew i
2N5459
2N5485

Resistors
Ya watt
1 ohm to 10 megohm
4c each

12 watt
1 ohm to 10 megohm
4c each

1 watt
1 ohm to 10 megohm
7¢ each

Greencaps
capacitors

.001 mfd.

.0022
.0033
.0039
.0047
.0056
.0068
.0082
.01
.015
.022
.033
.039
.047
.056
.068
.082

ETI 583

Gas alarm kit
price $33.00
plus P&P

Printed circuit
for ETI 583
$3.00

plus P&P

TGS g9as sensors
202 and 308
each $7.50
plus P&P

812 and 813
each $9.78
plus P&P

Hitachl cassettes

60 LN $1.33
90 LN $1.82
90 UD $2.53
90 UDR $3.09

Postage & Packing
order value charge

High frequency fittings for
CB installations to 200 MHz.

PL259 HF plug $1.30
PLL259 HF plug with 28U

cord outlet $1.30
PL.259 quick connect

HF plug $1.40
$0239 panel socket

with flange $1.30
S0O239A panel socket. . . . $1.10
PL 258 double female

connector joiner $1.30
M258 double male

connector joiner $t.70
M3S58T type connector

double female & male $4.15
M359 right angle connector

male to female $2.80
MP4 4 pin microphone plug $3.10

Tokumi Headphones

TE1025

Volume control stereo mono
seiector switch. Frequency
response.20—16000Hz. Matching
impedance 4—16 ohms.

Price $17.85 plus P&P,

1 watt ‘ 3 $5 — $9.99 $1.00
1.2 megohm to 10 v : $10 — $24.99 $2.00
megohm $25 — $49.99 $3.00 TE202s5

10c each $50 — $99.99 $4.00 Volume control only.

Frequency response 20—20000H2.
Matching impedance 4—16 ohms.
Price $30.90 plus P&P.

MODE ELECTRONICS CO.,

Volume control, stereo mono
44 TREVELYAN ST. BOTANY 2019 666 6324 selection switch,
MAIL ORDERS P.O. BOX 365, MASCOT 2020

Frequency response 20—20000H2
Matching impedence 4—16 ohms.
Price $25.25 plus P&P.

Electronics Today International

4600 and 3600

SYNTHESIZERS

Complete plans for the Electronics Today International 4600 Synthesizer are now 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 completely corrected and up-dated form.

The International Synthesizers have gained a reputation as being the most flexible and versatile of
electronics instruments available.

They have been built by recording studios, professional musicians, university music departments and as
hobby projects.

This book is available now as a limited edition of 2000 copies only.

Ensure your copy !

Send $12.50 to Electronics Today International,
15 Boundary Street, Rushcutters Bay,2011.
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Electronics is where it’s all happening

..if you're into it you've got it made!

It’s the world’s fastest growing industry...
with new discoveries...new products every day.
And, every day, there are more jobs.. .bigger
salaries...better opportunities...for people
who are trained.

You can be part of this boom now by training
with International Correspondence Schools.
Learn to design, build, install, test, control and
maintain modern electronic equipment...from
your own colour TV or hi-fi set to a digital
computer.

Your career opportunities are limitless...in
broadcasting, industry, the military, aerospace
programs, medical science and communications.
With your enthusiasm and ICS tuition, a well paid
job and a secure future in electronics is well within
your grasp.

How do I getinto it? ICS have put together a
FREE Electronics Career Folder. It tells you all
about the many courses open to you including
Communications and Broadcasting, Industrial
Electronics, Computer Servicing and Audio/Radio
Servicing...courses endorsed by the Television and
Electronics Technicians Institute of Australia.
Post the coupon and the career folder will be on its
way to you without obligation. Don’t wait another
minute...progress won’t. The big developments
in electronics are happening now and the demand
for skilled people is growing all the time.

Special Colour TV repair course.
Colour TV is booming all over Australia,beyond the
expectations of all the manufacturers, resulting
in a shortage of qualified people to fill the
service gap.

You could make a successful career in this
growing field with the help of the ICS School of
TV Servicing. You can benefit by this course - all
you need is the enthusiasm to learn and enjoy
rewarding work.

Your ICS course could be a start of an exciting
new career or you can use your new-found
knowledge to earn extra money 1n your spare time.

This special course is endorsed by the
Television and Electronics Technicians Institute
of Australia.

Send the coupon today. It could be the first
step in an exciting new future for you.

Find out how you can be where it’s all
happening - in Electronics. Fill in the coupon
and post today!

ICS Home Study
...your passport

to success in life!

II.IIIIIIIII-IIIIIII-I-IIIIIII-I-I-IIIIIII‘

| Your invitation to join the thousands of
§ successful ICS graduates.
# To: International Correspondence Schools
f 400 Pacific Highway, Crows Nest. NSW. 2065
18-20 Collins Street, Melbourne VIC. 3000
[ 182 Wakefield Street, Wellington. N.Z.

8 YES!
] Please send me, entirely without obligation, a copy of the:

[J ICS Electronics Career Guidance Kit
f (0 ICS Colour TV Servicing Career Guidance Kit.

§ MR/MRS/MISS

|
§ ADDRESS

POST CODE
PRESENT OCCUPATION
Take the first step -

AGE
IGS!
Fill in and mail this coupon today! 1

.III-III.IIIIIIIIIII-III-I-I-I-I-III-I-II.
276620
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] S ERS ] Melbourne, 3000 P- /‘ i s; G
g0 Phone 6631785 Y \7 | £© 8283
a econm
AWA Solid State TV Tuners  $7.50 ea. . $3 R8s
AWA Thorn Valve TV Tuners $5.00 ea. x / i 33
EHT Stick Rectifiers . g i3
13KV, 18KV, 20KV 75¢c ea. £ m =
Plessed 8" 10w 82 or 15{2 $6.50 ea; Sk
4" 8 $1.50 ea. Many other types in 3z E |
Stad %%fa E|E| E
12V DC5 2 Solenoids $2.00 ea. 388 £t HEIF
12V AC Min. Relays 5 Amp.  $1.50 ea. 3:8 38 TG
72 Slide Pots. 20K to 3meg. Singles 35¢ ea. 380 R el
O' DHHT))):E Dual 60c ea. oS e 33 1
Resistors. Most values % to 1 Watt. 3c ea, a.g5s S£
; Carbon Pots. Most values 30c¢ ea. Duals ;*;g_‘_«? 22 z(212
60c ea. L : §3§ = 5
resistors 100 mixed $1.60 5 §i¢

Skeleton Preset Pots 100§ to 3 meg. 8¢
ea. Green Caps .001 to .022uF 5¢ ea,
-033 to .22uF 15c ea. .47 to .68uF 20c
ea.

GEST RA:SEET‘ES Polystyrene Capacitors. Many Types

R CA 5¢c ea.
o LA TS A Disc Ceramics. Large Range. 5¢ ea.
FEC HEELS Disc Ceramic capacitors 100 mixed

OF q” E:xD e W
$2.00.
A Polyester Capacitors. Large Range. Up to
1.5uF 250V 10c to 25¢ ea.
New Desk Telephones — Grey. $15.00 ea.
Polyester Capacitors 6.8uF and 3.3uF
60c ea. 2.2uF 40c ea. Tantalum Capac-

Australia’s most e

he|pr| prOfeSSional enr G%VTZA Past Recovery Silicon i
supplier of effects D 2 | W o
“ghtmg eqU'ipment 2.10..2:.9;}1001:\ 300V 2AMP 60c ea. i il o B
and discotheque 23055, 0c ea. ABTAD, $1.00 e,
consoles AYB130'snd $138, Sheae SHEVE o Wil i

10c ea. 5 amp AC panel meters $3.50 ea.
2500 uF 35V P/T electrolytics, 60c ea.
Solar, Tutor and 2200 uF 25V P/T electrolytics, 40c ea.
= Aluminium and plastic instrument boxes
Aql‘!a"ous e"eCts and ARLEC multimeters NOW IN
STOCK.
proleCtor_s and Spkrs MAGNAVDX 5”x3"” 8ohm $1.50
ea.
accessones‘ Belt drive T/T kits 240V AC motor
with speed change. 12" cast alloy
platter, rubber mat, bearing, spindle and
belt, $25.00 ea.
CTS 10” woofers Mod10W14P 8 ohm
50W continuous power, 30-2000Hz. Air
suspension foam cone surround, 150z
ALNICO V magnet. $19.50 ea.
Silicon bridge rectifiers 400V, 1.5A,

| 85¢ ea.
Balance meters 35Mm x 15Mm, $2.00 ea.

Height 1-34°-34mm
Width 4.62°~118mm
P-Type

heatsinks

— A&R 240V ac primary, 115V secondary
ECLI PSE LIG H Tl NG ;thg’f;;/ a;z:/’irs}z.;sgn?' personal shopping
8 ELECTRONICS :7::)/ in stock - large range of electro-

lytic capacitors — wire wound resistors

100 Penhurst St., - s‘;v'it;hes p7ne/ metersk- transis?j)rs

. — diodes -~ plugs ~ sockets edge

Wlnou9hby' Phone 95-4212. connectors — vero board — transformers

— chokes. We could go on and on, so

call in and browse around and check our
low, low prices.
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Description
Twisted vane design uses total metal

content of base length to radiate.
Specification
Thermal rating @

Sizes
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Project 716

nmPlIFlEns Part 2

High power amplifiers using stripline techniques — by Roger Harrison,

VK2ZTB and Phil Wait, VK2ZZQ.

IN THE FIRST PART of this article we
covered the ETI 715 series from A to E,
with the exception of ETI 715D. This is
the 3W 15dB two metre amp, which we
shall describe first.

The ETI 716 45W two metre strip-
line amp follows. This model completes
the project series. But, drool, drool,
slurp, slurp — this series ends with

descriptions of two state of the art strip-

line power amps which we constructed
from CTC evaluation kits kindly
supplied by Ampec Engineering. They
are not intended as projects as such, but
for those hardy souls with oceans of
tomato resources and ingenuity
{remember the amateurs’ code?) who
may be interested in borrowing the
techniques if not attempting
reproduction,

ETI17150,3 W 2 m amp.

Homebrewer’ delight! From your prissy
little 50—100 mW or so output you can
start off at the bottom rung of the real
power ladder. No matter if you’ve built
yourself an FM driver run by an
all-singing, all-dancing you-beaut type
synthesizer or a solid state transverter
with push-pull, shove-grunt type FET
mixer.

The usual construction order prevails
Component layout is in figure 12.
Mount the transistor first according to
the details given earlier. Then mount
RFC1. This may be a 0.22 uH moulded
choke or 10 turns of 34 or 36 B & S
enamel wire wound on a low value
%W resistor. Follow this by winding
L1, L2 and RFC2 and mounting them.

Complete construction by mounting
all the trimmers and other components.
Diode and stub switching is not used as
this is not an ‘add-on’ amplifier.

Mount the assembly on the chassis/
heatsink in the usual manner previously
described for the other amps.

Tune-up follows the general
procedure previously described.

ETI-7150 Performance

Yes, well, these little B3-12's have
plenty gainl More than you'd expect
from your common or garden variety
device. Power output of 3 watts was
obtained from the prototype with only
80 mW drive. Up to 5 watts can be
obtained from most devices. In linear
service, the B3-12 has a little less gain

than in class C but it seems to produce
the same peak power output.

Prototype performance, ?, look at
this:—
Power output = 3 watts
Gain= 15.5dB
Efficiency = 62.5%
Collector current = 400 mA 12.5 volts
(class C) (max. lc = 1A) (max. Vs =
36 V)
Collector dissipation = 1.8 watts (at full
carrier)
Maximum recommended voltage = 16
volts
Bandwidth = 7 MHz (to -3 dB points)
In linear mode, quiescent collector
current should be around 30—50 mA
(class AB) or around 200—250 mA
if you want to operate in class A.

The ETI 716 stripline 45 W 2 m amplifier prototype. Input is on the right, output on the left.
Both input and output matching lines are ‘folded’ to reduce board size. Note the ‘dipped mica’
capacitors at the beginning and end of the output stripline (C6 and C7). Only two tuning
adjustments are required, at the input and the output.
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PARTS LIST — ETI1 715D

L1 2 turns, 20 g tew wound on 3 mm
dia mandrel, 3 mm long.

L2 6 turns, 20 g tcw wound on 6 mm
dia mandrel, 15 mm long.

C1,2,3,4 4-40 p Philips film trimmer or mica
compression type.

C5,6,7 as marked

RFC1 10 turns, 36 or 38 g enamel wire
wound on low value % W resistor.

RFC2 8 turns, 20 g tcw, wound on 3 mm
dia mandrel, 15 mm long with low
value % W resistor mounted inside.

Q1 83-12 (CTC)

12v
Note: 47 pf ceramic or mica capacitor in

parallel with C2, as shown above.

Fig. 12. Construction and component layout
of the ETI-715D0 3 W two metre amp.

Output Filter For 6 Metre Amps
Anyone who has operated on 6 metres
will know the hazards of TVI. The out-
put filter of Fig. 13 can fit into the
transmission line to the antenna and
provides 48dB/octave attenuation with
a cut off frequency of 63 MHz.

The filter can be constructed on a

printed circuit board or in a copper or
tin box. Shields should be placed so
they completely eliminate stray coupling
between the coils.

This filter will not reduce overload
type TVI but it will make sure that your
harmonic output is low.

L1,2,3,4 250 nH, 5 turns 16 g tinned copper
or enamel wire, 13 mm id., 13 mm
long.

Fig 13. Four-section low-pass filter for 6 m power amps described in Nov 77 issue of ETI. Two
sections are adequate (input and output capacitors should be 47 p of course) but four sections
are better! Each individual coil should be well-shielded and the input kept away from the output
to achieve maxImum stop-band attenuation. Capacitors should be dipped mica or metalclad types.

The 3 W, two metre amp, ETI 715D mounted
on the lid of a small diecast box which serves
as a heatsink. The coax leads to the input and
output sockets sockets have the braid
terminated only to the board groundplane.

Microstripline

UNLIKE THE PRECEDING amplifiers,
which use lumped constant matching
networks, the next three use microstrip
transmission line matching.

Here, sections of transmission line are
used to match the transistor impedance
to the input and output impedance, in
the same way as sections of transmission
line and stubs are used to match a line
to a complex load impedance. The stubs
are replaced by fixed capacitors (C3, C8,
Fig. 14) in circuits up to a few hundred
MHz.

A microstrip line is formed with a
conductor etched onto one side of a
double sided pc board, the opposite side
being left as a copper plane.
Characteristic impedance is determined
by strip width, thickness of the board
and type of material used, so the type
of pc board used is critical. Only use the
type and grade specified.

Stripline matching in power amplifiers
usually involves several sections of line
in series, with one or more intermediate
impedance points selected. The ETI| 716
uses two sections in each network while
the 140 W amp uses three.

ETI 716 45 watt 2 Meter Amplifier

This amplifier was designed as a re-
placement for the ET! 710 booster
amplifier (April 1976 issue). A CTC
B40-12 transistor is used to give an
output of around 40 watts with 5.5 dB
gain. This makes it ideally suited for use
with most of the 10 watt transceivers
around.

Linear operation is possible using one
of the bias tircuits described in the Nov.
1977 issue and in this circuit the diode
switching can be retained without any
noticable distortion of the output.

Refer to Fig. 15. After the hole has
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Project 716

been drilled for the transistor base, the ETI 716 Performance Peak output power — 50 watts
earth planes on each side of the board A maximum output of 50 watts CW or Gain — 6.5dB

must be connected together at several 40 W SSB was achieved with this Efficiency — 65%
places around the edge of the board and amplifier. Withstands infinite VSWR at
under each emitter lead. Suitable 40 W output

lengths of shim stock or tinplate about

5mm wide can be folded around the +13.8V O————1 __ »——

edge of the board and soldered in place. F8 BEAD

The transistor hole will have to be filed TD BIAS CCT
to accomodate the transistor and the
thickness of the shim.

All other components are'assembled
in position as in Fig. 15 using absolute
minimum (none if you can manage it!)
lead lengths on all components.

The base choke RFC1 is made up of
a 0.22uH choke with an F14
suppression bead slipped over the earthy €l
end. This choke can be of the moulded
type or made by winding 15 turns of 34

L E - a1 € mg‘:ll—Clad
B & S wire around any suitable medium B840-12 a1
value 1/4 W resistor. - I =

A metal clad mica capacitor is shown i = cs
for C6 in Fig. 14. This is a difficult I
= D5 D6

component for hobbyists to obtain and
can be replaced with a mica dipped type. N O—4

Q $———O0 DUt
325mm RG 174 -

c9 c1o|

L
h—ll—"l"

RFC2

Cc6 c7?

Ceramics or any other type of capacitor D3 D4
will very quickly self-destruct.

C9 and C10 are standoff or feed-
through capacitors used as standoffs. Be
careful when mounting the assembled
amplifier in a box to drill a clearance
hole in the metalwork if a feedthrough

||}—$
O

o

325mm RG174

—P

is used. Fig. 14. Circuit of the ET| 716 45W 2m power amplifier. The diode switching is omitted for SSB
linear operation. Suitable bias circulits were given in the Nov. ‘77 issue of ETI. Diode stub switching
details were also included in that issue. See text and overlay for notes on CB.
PARTS LIST — ETI 716
SHIM
C1,7 220 to 1000 pF ceramic or D
dipped mica cap. c2 ~
C3 4-40 p mica compression trimmer i
(Elmenco) ©)
c3 47 p NPO ceramic or dipped mica @
cap.
C4,5 100 p NPO ceramic or dipped
mica cap. Q -
Cé 100 p metal-clad mica or dipped A c7
mica cap. ol Vo]
C8 4.40 p or 4-60 p mica comp. ' c8
trimmer (Elmenco)
€9,10  680-1000 p button ceramic stand- %) @ b
off or feedthrough cap. used as
component standoff. D1,D2 aa
Cc11 1 u to 10 u tantalum cap. L
D1 —6 1N914, 1N916, BAX13 or o1 . ,
BAV 10 (recommended) ouT
Q1 CTC B40-12
SL1,2 50 ohm stripline on pc board Cﬂ -
F8 bead 4 x 1.5 x 9.5/F8 Neosid SHIM SHIM

suppression bead

RFC1 see text. F14 bead obtainable
from Neosid suppliers.

RFC2 4 turns, 18 g tinned copper or
enamel wire, 6 mm i.d., 15 mm

Fig. 15. Component overlay for ETI 716 45/ Emitter Grounding
2m power amplifier. Note the use of shim

grounding straps and their location. Two straps

are used, one each under the transistor emitter

fong, leads as illustrated, as well as three around
the board edge. A metal-clad mica or dipped Straps
mica capacitor may be used for C6. Pay These are made by folding the straps over the
careful attention to the location of all the edge of the board. Two to four mil copper
components, particularly the capacitors. shim stock will make excellent ground straps.
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supply voltage — 12.5V
Maximum supply voltage — 16 V
Maximum collector current — 7 A

For linear operation a quiescent
collector current of 100 - 300 mA is
necessary. Most of the 8-10 W trans-
ceivers will drive this amplifier to its full
40 W of output.

3 Stage 40 W Stripline Broadband Amp
Fig. 16 is a three stage broadband power
amp for use in the 144 - 174 MHz band,
without retuning.

The B3-12, B12-12 and B40-12
transistors are used in a microstripline
circuit in conjunction with high quality
metal clad mica capacitors. Low-
frequency stability is achieved by using
parasitic suppressors in the base circuits.

Impedance transformations are made
by discrete, low-Q, L sections. These are
composed of a series of 50 §2 trans-
mission lines and a high quality shunt
capacitor. The maximum ‘Q for each
section is limited by desired bandwidth.
Capacitors Cb and C8 are used in con-
junction with the series base lead
inductance to raise the impedance of
the device to a real value, simplifying
circuit design. The interstage networks
include DC blocking (C3, C6). This
reactance has been compensated for in
the design of the series line. Low
frequency parasitic oscillation is
controlled by using a parallel RL circuit
in the bases. This presents a low
impedance at low frequencies where
oscillation is likely to occur.

Copper straps are again used on this
amplifier under each emitter lead and
around the edge of the board to join the
two earth planes together.

54

placement of the metal-clad mica capacitors
and RF chokes. Note the jumper from Q3
base to printed RF choke, RFC3.

PCB’s for this project (716) are on pages 74, 75.

Flg. 16. Circult qf the three stage, 40V \VVHF stripline broadband power amplifier, Overall size
of the a_ssemb/y is 65 X 120 mm making it an excellent proposition for a homebuilt 2m FM
transceiver output section. Around 300 - 500mW drive will deliver 40/ output. Low-frequency

stability is critically dependent on base and collector decoupling circuitry. Bandwidth
from 140 to 180 MH:z. ¢ ) WS

+13.8v

ouT
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Top view of pc board following drilling and
installation of emitter and topside ground
area grounding straps.

View of completed assembly showing
placement of all metal-clad mica capacitors,
RF chokes and base decoupling components.
Input is on the left, output on the right.

Under view of completed pc board showing
interconnecting straps between the base RF
chokes (printed inductors) and low
frequency decoupling components.
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Performance
The amplifier was tested on 146 MHz
from a 0.5 W driving source.

Power output 40 watts
Power input 0.5 watts
Efficiency 52%
Spurii Better than -60dB

This amplifier will withstand an
infinite VSWR on the output when
operated at the rated output up to thé
maximuim supply voltage.

To optimise performance at two
metres, C9 was moved along the line to
obtain highest overall gain at 40 W
output.

Note on mica caps.

These are expensive, but indispensable
and certainly worth it for the perfor-
mance obtainable from the stripline
amps.

Dipped-mica capacitors, carrying the
Sangamo brand name, were obtained
from Amtron-Tyree of 176 Botany St,
Waterloo, 2017. They are component
importer/distributors and a minimum
quantity/price applies.

Metal-clad mica capacitors, made by
Underwood in the USA, were obtained -
through the same company.

Metal-clad mica capacitors made by
Elmenco of the USA, may possibly. be
obtained through RIFA at P.O. Box 95,
Preston, Vic.

The address of Underwood in the
United States is:— Underwood Electric
(division of Standex Electronics), 148
South Eight Avenue, Maywood,
Ilinois, 601563, USA.

The USA address of Elmenco is:-
Elmenco Capacitors, 316 South Service
Road, Melville, N.Y. 11746,

Next month we shall conclude with a
description of a 140 W stripline amp.

- &
PIN: 5W

,

/ P]'N = 2W

Vee=12.5V 4
144 152 (SO} 168 176
t-FREQUENCY-MHz
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ICK SMITH IS GROWIN

NEW! Simple kits that work
PROJECT ELECTRONICS KITS

EDUCATIONAL — PRACTICAL — ECONOMICAL — AND SAFE!

We're pretty excited about this new range of electronics kits. And we're sure you'll

think as we do! Project Electronics kits are different to any of the beginners kits

you've seen before. These were all designed in Australia to suit Australian components.
Barry Wilkinson, the designer (whose projects also appear in Electronics Today magazine)
has come up with a range of practical, educational projects which are very simple to con-
struct. And they're safe. Every kit is powered by battery — no mains voltages involved!
The Project Electronics kits are ideal for school projects — in fact, one of the aims of the
series is to provide kits suitable for electronics courses in schools.

Have a look at the range of projects below. You'll find something of interest — and who
knows: this may be the start of an exciting new hobby or career!

041 CONTINUITY TESTER 063 ELECTRONIC BONGOS

Cat. K-2041 .. .. .. $3.00 Cat. K-2063 .. .. .. $5.00

043 HEADS AND TAILS 065 ELECTRONIC SIREN

Cat. K-2043 .. .. .. $3.50 Cat. K-2065 .. .. .. $5.50

044 TWO TONE DOORBELL 066 TEMPERATURE ALARM

Cat. K-2044 .. .. .. $4.00 Cat. K-2066 .. .. .. $4.90

045 500 SECOND TIMER 067 SINGING MOISTURE METER

Cat. K-2045 .. .. .. $4.50 Cat. K-2067 .. .. .. $4.90

047 MORSE PRACTISE SET 068 LED DICE

Cat. K-2047 .. .. .. $3.50 Cat. K-2068 .. .. .. $5.90

048 BUZZBOARD 072 TWO OCTAVE ORGAN

Cat. K-2048 .. .. .. $3.90 Cat. K-2072 .. .. .. $8.50

061 BASIC AMPLIFIER 511 BATTERY SAVER

Cat K-2061 .. .. .. $6.50 Cat. K-2511 .. .. .. $3.90

062 SIMPLE AM TUNER

Cat. K-2062 .. .. .. $6.50  foolir olect Electronics handbook is
All these kits are complete — resistors, capacitors, semiconductors, printed circuit boards (where used) even solder & hook-up wire!

Special hardware 1s required in some cases. {e.g. morse key, organ keyboard, etc) These are not supplied, but may be available from where you purchase
the kits - along with simple electronics tools, etc. Call in to your nearest Dick Smith store or full dealer and check out the ‘Project Electronics’ Bar!

T ELECTRONICS $e000ccccs ecocccssosconse
RADBooE syg7s | DICK SHITH IS GROWING _
"™ |HMERE ARE OUR 2 NEW STORES::

This handbook contains ait
the information you need ADELAIOE CITY. MELBOURNE CITY.
to build the above projects, | 203 wRIGHT STREET, TELEPHONE: 212 1962. 399 LONSDALE STREET, TELEPHONE: 67 9834

plus 3 huge amount of

valuable reference material J L l"L
and data — particularly use- SROTEE &
ful if you are a beginner!
Tells you how to solder,
what components ook like
and how to read compon-
ent codes, etc etc etc.

Even if you‘ve never buiit
anything eiectronic in

your life, you can with

. Manager,
this book. Vaiuel o 'soum TERRACE Phil Roberts. Fred Wong.

DICK SMITH ELECTRONICS

WRIGHT STREET

STURT $T

GILBERT ST

N
WEST TERRACE




UP HE'S JUST REACHED

(STORES, THAT IS — PLUS 170 DEALERS ACROSS AUSTRALIA!)

BASF CASSETTE HOBBY BOX

Here's what every cassette owner needs — the BASF

BACK IN STOCK!

The Radio
Amateur

CH 4 Handbook!
B Cat. B-2218.

.ﬂf-':":’ OUR MOST

SOUGHT-AFTER
BOOK! For anyone who wants
to no moer about amateur radio,
electronics and communications.

GREAT S'I 200
VALUE AT

SOLDERING
SET

5395

Even if

you're an old ¥
hand at sold-
ering, you'll
find this

= —

4

SOLDERING IRON
FOR THE HOBBYIST

WELLER SP25D SOLDERING
IRON. The ideal iron for the
)7 beginner or expert. For general elect-

cassette hobby box. Contains splicing tape, leader
tape, cassette parts, scissors, tweezers, etc etc. =
For editing, caring for or repairing cassettes.

SAVE $5.45!
WAS $15.35!
REDUCED TO

HOME MECHANICS!

YOUR CAR COSTS ARE RISING ALL
THE TIME: so beat.them by doing all
your own tuning. This handy little

unit checks just about

everything electrical

points, rpm, dwell, volts

amps. It's easy to keep — ‘

your car in tip-top

shape and save 10ts

doing so! Scale is large, easy§ t 4

to-read type with colour i
.

coded bands for instant
identification.

as used in ETI Project. In stock and now
only $8.90! Cat. 2-6860.

IDEAL WELLER

Amateurs:-

see our advert.
in the Amateur
section!

ronic & service work.

DICK SMITH

SYDNEY: SYDNEY
125 York St, 361 Hume Hwy,
City. Ph 29-1126.

Open ‘til BPM Thursday  Open ‘til 8PM Thursday

ELECTRONICS (¥ ©

162 Pacific Hwy,
Bankstown. Ph 709-6600. Gore Hill. Ph 4395311
Ample parking at door

MAIL ORDER DERARTMENT: PO Box 747, Crows Nest NSW 2065 Phone 439-5311. Post & Pack extra

(i

SHOP HOURS

Mon Fr 9AM - 5.30PM
12 noon
{Brisbane % hour sarlwe)

9AM

SYDNEY MELBOURNE

30 Grose St, 399 Lonsdale St,
Parramatta, Ph 683-1133 City. Ph 679834
Ist fioor — friendly storel New: right in town!

MELBOURNE
656 Bridge Rd
Richmond. Ph 42:1614
Easy access: huge stock

WE HAVE DEALERS RIGHT ACROSS AUSTRALIA — THERE'S ONE NEAR YOU!

—— %
-

- -|\

b |

.

BELT DRIVE
TURNTABLE

WE SEARCHED THE WORLD FOR A
QUALITY T'TABLE — here it is. The
Rambler Belt Drive. All the features
you'd expect on a quality unit, and it is
housed in a deluxe plinth with perspex
cover. Cartridge supplied, too!l

Cat. A-3070.
RECOMMENDED RETAIL
IS $181.00!

OUR
PRICE

gift vocher
available at
any Dick
Smith store!

Order value P&P charge
WEW $3-3% }
wélcome here ;%gnié%. gg ?é

BRISBANE ADELAIDE

166 Logan Rd, 203 Wright St,
Buranda. Ph 3916233 City. Ph 212-1962
Qpens 8.30AM Now Open. See us!




ETI data sheet

TLO80 Family Bifet Op Amps T.L.

The TLOBO family of BIFET operational
amplifiers, provides an ideal combination of
high-impedance JFET inputs with a
low-distortion bipolar output circuit. Quality
performance in the TLOBO family is achieved
without complex circuitry

TLOBO family circuit description

The following sections should be read in
conjunction with Fig 1, the basic schematic for
one channel

Bias circuits

EFT Q16, zener D2, transistors Q14/Q15 and
resistor R6 establish the bias currents for the
input differential amplifier and the second gain
stage. Epitaxial FET Q16 provides a fixed
current to D2 establishing 5.2V on the base of
Q15. The resulting 31 7uA collector current of
Q15 flows through Q14 and sets the current
levels in Q1 and Q9

Resistor R1 causes 196uA current in Q1
that is divided between the input stage JFETs
Q2 and Q3. The second-gain-stage bias
current, about 600uA. is derived from E9

Input circuit

Input JFETs Q2 and Q3 operate into the
active load circuit consisting of Q4, Q6, and
Q7. Current imbalance and input offset
voltages may be adjusted on the TLO81 and
TLO83 through connections to the emitters of
Q6 and Q7. External offset controls for the
TLO8BO connect to the collectors of Q6 and
Q7. The C1 compensation capacitor is internal
on the TLO8O, TLO82 and TLO83, and TLO84
For the TLGBO connections for external
compensation are provided which allow user
adjustment of AC characteristics.
lon-implanted input devices provide very
high input impedance. controlled pinch-off
voltage for maximum common-mode input
range, and matched characteristics for control
of the input offset voltage. JFET inputs also
allow adequate drive to the second stage
resulting in maximum output peak-to-peak
capability and wide power band widths

Output stage

Q10 and Q11 provide Class AB bias 1o the
output transistors Q12 and Q13. This allows
near zero crossover distortion and produces a
low total harmonic distortion at the output.
The simpilicity of the output circuit results in
minimum silicon area requirements keeping
manufacturing cost down while maintaining
quality performance. R2. R3 and R4 form the
output short-circuit protection network.
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Fig 1. Schematic diagram for TLO8O family.

Second stage of Q8 and excessive current in Q5. Q5 and Q8

form the high-gain second stage. The second
Drive from the input stage is single-ended from stage output, collector of Q8, drives the output
the collector of Q7. D1 provides a clamping stage consisting of bias transistors Q10 and
action across Q5 and Q8 preventing saturation  Q11, and output drivers Q12 and Q13.

Icy Road Warning Indicator

Vsnr +12V

THERMISTOR 15K
33K




Peak Detector

IN4148

II:JF

Y
TLO84 b —oV
+

PIN OUTS

Vee
10K
HIGH INPUT Z
LOW QUTPUT 2
LOW DRIFT
RESET ?
Tone Control 1
BASS
220K 10K 100K 10K
— - A.A‘ __'M A A AN ‘ ..__— —
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s ——"W\—e 10K
'S O1uF {\
m -‘3 >4 1 w} ‘<
[ e sk 1 /\X/\, 1 ¢
|“"§ 10 pF M‘ ATuF  003uF 100K 003.F § 10 pF
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FEATURES ADVANTAGES
@ HIGH INPUT Minimum loading effects allow efficient use
IMPEDANCE with high impedance transducers

@ HIGH SLEW RATE

@ LOW DISTORTION

® CONTINUOUS SHORT
CIRCUIT PROTECTION

Provides the desired response characteristics
required in audio frequency active filters and
quality sound systems.

Minimized crossover distortion yieldsr very
low total harmonic distortion for maximum
performance in critical music systems

No damage resulting from accidental shorts
or operation into low impedance loads

Only 2.8 mA per operational amplifier. Less
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NOTE PIN 9 & 13 AR INTERNALLY CONNECTED

goLhCl)s\/tlj :A(l)’\‘;’\:g?\l system power required and battery operation
is practicable
TLO8_.C ]
absolute maximum ratings TLOB_AC
TLO8_BC
Supply voltage, Vo (see Note 1} 18V
Supply voltage, VcC (see Note 1) - —;_ ~—18—V7_‘
Differential input voltage (see “Note 2) e | ::3“
Input voltage {see Notes 1 and 3) S | ) . +15V
Duration of output short circuit {see Note 4} Unlimited
Continuous total dissipation at25°C free-air| J,JG,N, or P Package 680mW
temperature L Package 625
Operating free-air temperature range 0t 70°C

All voltage values, except differential voltages, are with respect to the zero reference level (ground} of the suppily volitages where

NOTES: 1
the zero reterence level Is the midpoint between Ve and Vg
2. Ditterential voltages are at the noninverting input terminal with respect to the inverting input terminal,
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less,
4. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the

dissipation rating is not exceeded.
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TLS05 A/D Converter

TO-202 Power Packhnge

More linear innovations from the leader.

SN75375 Quad
TTL-to-MOS/Periphoral Driver

Texas Instruments.

Here are nine more innovative cir-
cuits from TI, your most complete
source for linear circuits.

Linear level detector/indicator
Five comparators in the SN75489
translate analog inputs to digital
outputs for a variety of level-
sensing applications. Qutputs can
drive display elements, TTL,
CMOS or high-level logic.

Eight-channel line receivers
Designed to meet the IBM 360/370
I/O specification, the SN75128/129
feature Schottky-clamped transis-
tors and ratio specification for
L uftmn .. SNT75128 strobe is active-
high,.active low for the SN75129.

Hall Effect switch

The TL170 is a low-cost bipolar
magnetically activated switch with
no moving parts or mechanical
contacts. Switching hysteresis is
200 Gauss typ. Output can be di-
rectly interfaced with TTL and
MOS logie circuits.

A/D converter for uPs

The TL505 has the analog ele-
ments for a unipolar auto-zeroing
dual slope converter. Logic can be
performed by the uP as a software
routine or through discrete de-
vices. High-impedance MOS inputs
permit conversion speeds of 0.05
to 20 seconds.

Low-cost TO-202 package
Now the puA78M00 and pwATIMOO
are available in the TO-202 pack-
age exclusively from T1, about half
the cost of the TO-220. No mylar
insulator is required. Plugs into
the same socket as the TO-220.

Operational amplifier

The TL321 is a single version of
the LM358 that operates from a
single supply over a wide range of
voltages. Features low supply cur-
rent drain, low input bias and
offset parameters, internal com-
pensation.

Peripheral driver
The SN75375 is a monolithic quad

TTL-to-MOS circuit that can drive
high-capacitance loads. Individual
V.- supplies for each driver vari-
able to 24 V. Allows for separate
adjustment of high-level output
voltages. Offers high-speed switch-
ing and low standby power dissipa-
tion.

Differential comparator

The TL331 is a single version of
the LM393 that operates from sin-
gle or dual supplies from 2-36 V.
Current drain is independent of
the supply voltage. OQutput is com-
patible with TTL, DTL, CMOS and
MOS.

Dual differential line driver
The SN75159 with 3-state out-
puts meets EIA RS-422. Single
5 V supply. Offers individual con-
trol for each driver, balanhced

line operation, short- o
circuit proitection /]
and high-impedance

in the power-off mode.

TI Distributors

New South Wales:

Instant Component S8ervice CEMA Electronics Pty.. 1.td.

16 Gertrude St.
Arncliffe. NSW 2205
597-1444

21 Chandos St.

4:39-4655

St. Leonards, NSW 2065

Victoria:

248 Wickham Rd.
Moorabbim, Vic. 3189
95-9566

South Australia:

Instant Component Service CEMA Electronics Pty., Ltd. Instant Component Service
208 Whitehorse Ra.
Blackburn, Vie. 31:30
87751411

147 Ward St.
Nth. Adelaide, 8.\, 5006
2670193

TEXAS INSTRUMENTS

© 1977 Texas Instruments Incorporated

AUSTRALIA LIMITED

932128
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164-166 REDFERN ST., REDFERN, P.O.BOX 156 REDFERN, N.S.W: 2016 TEL: 69-5922 or 69-6912

P&P 30¢

SUB-MIN. MICRO-SWITCH. Single
pole change-over. 250V 5A. Size:
18mm x 9mm x 7mm. U.S.A. man-
ufacture. 5 for $4.50.

HEHIDE

ELECTRONILES

THE GAEAT NAME FOR ELECTRONIC

—
_——
——
—_—

“

COMPONENTS IN nUblkALm
eV

P&P 40c 10 — 75¢

URB-iiE

@-‘ e IZV

CAT. No: CP.2.

REED RELAY, Min. type. 12VDC
on/off switch. Size of body
20mm Dla: 7mm Overall Length -
45mm. 3 for $2.95.

OLo Fp“*smgv::eo _“P;Rug:f
ERE HICHER - TRY

FROM MARCH ‘78
699-5922 or 699-6912

P&P 'S — 40c PAP 5 — 40c
CAT. No: CAT. No:
. CPA.

BYF50 Gen. Purpose NPN Silicon
B0135 NPN silicon Power transistor
in TO-126 Flatpak. 8W. § tor $3.00.

CAT. No: P&P 30¢
CP.6. 10 — 75¢

R.F. TRANSISTORS. Type 2N5944.
Good to 470 megs at 2W output
Perfect as drivers for that FM
LINEAR. 5for $7.50. with data.

rq" B

CAT. F‘
=t h L7 par 75
CP.11. W

RELAYS Miniature P.C. mounting
type. Made by F.1.R.E. with 8amp
contacts, single pole change/over
In the following values: 750 2,
2.1 and 7K . Look at this for
value . . . the 3for only $6. All new
and unused

P&P 40¢c
10 — $1.25

CAT. No: CP.7.
28B337 PNP germanium PNP
Power transistor in 70-3 case. Sim
to 0C28. Vcb 40 12W 7amp. 5 for
$4.95.

transistor in T0-39 case. Vcb 80V
. 1 amp. S for $2.95.

P&P 30¢ ea. 10 $1.00 P&P 30¢

{Q' 3]

CAT. No:

CP.8.

2N3054 Silicon NPN Audio O/P
transistor in 70-66 case. Vcb 90
4amp. 5 for $2.00.

cp9.
2SB367 Germanium PNP Power
transistor in 70-66 case. Vcb 25
1amp 4W. 5 for $3.50.

P&P 75¢ Q_;‘ .
CAT.
No:

",'J L'
P2 ¢

RELAY Miniature P.C. mounting
type. 12VDC double pole change-
over with 5amp contacts. REAL

P&P 10 for 40¢ P&P 10 — 40¢
CAT. No:
CAT. No: CP.14.
CMO0S Wwide-band Amplifier-
CP.13. Discriminators . . . Type CA3013.
CDS/MOS Operational Amplitier In 8 lead TO-5 case. GRAB ‘EM

with MOS/FET output. in 8 lead
T0-5 case. Only $1.95 each or 5 lor

WHILE YOU CAN . ONLY U-
MITED STOCKS at the slily price of

CAT.No: 7 j
CP.16. e
|

&P 1
5 — $1.00 A

G

ELECTROLYTIC CAPACITOR. Can
type with mounting bracket. Made
by DUCON 100mFd 160VW. Tre-
mendous and unrepeatabls value
atonly 5tor$1.00.

VALUE HERE 3 for $7.00. . $9.00 TYPE CA3130,

PAP Single 30¢
10 — 90¢

CAT.No: 17.
ELECTROLYTIC CAPACITOR: To|
brand by WIMA (Germanyg
10,000mfd 6VW. Axial leads. ONLY
AT $.E. at40c each or 10 for $3,50.

. 5 for $4.75.
P&P 75¢

PaP 10 — 30¢ .
50 — 60c @
e
CAT.No: CP.19.
DIShC CEiRIArICS H(;ag‘vo:(daa‘e type
ith ax d m
CAT. No: CP.18. %omendiwse:alsuo of this hard-lo-

RECTIFIER DIDDES. Unmarked
brand, but gualamsed. Wire
endeéltypo 100V 3amp. 10 for 75¢

get Cap. Only limrlod uantities av-
allable. AT
THIS 1l¢ oaeh or 10 for
$1.50.

CAT.
No:
cp.21.

30c single
P&P $1.50 for 20
ARROW TOGGLE SWITCHES.
Singie pole double throw with
moulded switch lever. Rated
250VDC at 3amp. HOW'S THIS FOR
VALUE . . . 25¢ each or a carton of
20 for just $4.00.

P&P 30c 02
or 75¢ for §

CAT. No:
CP.26.

ROTARY SWITCH, OAK type. 2 pole
4 position, single wafer. Shaft size:
20mm x Y"'. IMPOSSIBLE TO BEAT
PRICE of 45¢ each or 5 for $2.00.

CpP.31.

PRECISION MINIATURE TRIMPOTS
. 20 TURN Wire wound. Made by

RELJANCE. In the 1ollowln$ values:

20 0 — 1009 and 1K he 3 for

$2.50. A REAL GOOD-BUY.

10 asstd. for $7.50.

CAT.No:
CP.22.

PaP 75¢ single
SOLID STATE RELAYS . . . They'll
carry 10 amps and 250V switch and
need 3 to 32 volts to operate effi-
cie A third of the normal price.
ONLJAT S.E. for a paltry $5.50
sach.

P&P 40¢ for 10 P&P 10 — 40¢c

iR

CAT.No: CP.24.
FERRITE BEADS . . . Size 5mm x
6mm dia. 2 hoies. Ready wired.
Another great BUY from us. Only
10¢ each or 10 for 90c.

‘CAT. No: CP.23.

FERRITE BEADS. 6 holes. Size
10mm x 7mm dia. Ready wired. 45¢
here eise but at SHERIDAN'S
12¢ each or 10 for $1.00

PAP sin le 30¢
or 75cfor 5, /

wowmay}

ROTARY SWITCH, miniature OAK
type. 2 section 8 pole 2 position
Nylon wafers. Shaft size. 10mm x
Ya''. HOW'S THIS FOR VALUE?
90c sach or 5 for $4.00.

PaP
10 — 40¢

P&P
6 for 30¢

CAT.

No:

CP.28.

MINIATURE TRIMMING CP.29.

CAPACITORS . Y. rotary Vanetype. MINIATURE TRIMPOTS. Made by

PIHER. P.C.B. Mounting. 10mm
dia x 15mm Iong 2 sach of the
following values; 50 2 — 200 @ —
100K The 6 for 75c.

2 values available. 12 — 75pf and 8
60pt. Only 10mm cia x 15mm

deog {overail} 5 of each for only
S. REAL VALUE HERE.

I -

&
>
PaP
CAT.No: . k" stors0c
CP.32. H
SWITCHES . . . 2 hole fixing with

satin finished lever, 2 poie change/
over. 35mm hole centres. Cannot
be bought under 65¢ each. S.E.
price 35¢ or 5 for $1.50.

CP.33. hY i
P ¥ PaP
_— singie 30¢c
Q- or 75¢ for § CAT.
N AGATANE 3708 POBT No:
S e cP.34. (o
AOTARY SWITCH ... Sub-
miniature sealed with adjustabie SLIDER POTENTIOMETER ... 3
stops 10 pos 2 pole. Overall singies In 1K — 10K  and
length: 33mm. Dia: 12mm. Shaft: 500 and 2 duals in 5K and
10mm x 3mm. EXPLOSIVE YALUE SOK . Total normal retail approx.

AT ONLY $1.95 each or § for $8.50. $4.75. but from us oniy $1.00.

>€’~'\'u€5

e

P&P 10 for 40c

CAT. No:
CP.5.
BC209C Low noise high gain trans-

istor in plastic 70-18 case. Sllicon
NPN. Vcb 30 100mA. 10 for $2.50

P&P 10 for 40¢

CAT. No:

CP.10.
2N3643 Silicon NPN transistor in
T0-105 piastic case. G.P.Amp. and
switch. Vcb 60 500mA. Sim. to
B8C337. 10 ter $2.95.

P&P 10 — 30c

CAT.No:
CP.15,

BC177 S.S.Amp. transistors in
T0-18 metal can. Can say no more
about this popuiar and well tried
PNP Silicon semi-conductor. OUR
PRICE ONLY 10 for $1.50.

P&P 50¢ for 20

CAT. No: CP.20.

POLYESTER CAPACITOR. Philips
tubular foil type 315. 0.09mfd
160VDC. Axial lsads. WOW! Look at
our price. 20 for 75¢. Never again
like this.

e

CAT.No. CP25.

NEON LAMPS, Clear. For 240VAC.
Suitable for Utitux clip-on connec-
tors. Length (overall) 38mm x
13mm dia. Normaily about 60¢c
each. From us only each or 10
for $2.50.

P&P 30c or 4 for T4c

CAT. No: CP.30.
AIR-SPACED VARIABLE
CAPACITOR. Top quality by
JACKSON BROS (UK). 150pf. Silver
plated Vanes & Ceramic end glatos‘
TOP QUALITY. LIMITED QUAN-
TITIES ONLY . . . Worth $5 sach.
From us only $1.25 each or 4 for
$4.75.

PAP 60k —
CAT. No. M
CP.35. -

WIRE WOUND TRIMMING POTS
. Made by EGEN (G.B.) 4 watts.
Precision standards complete with
intagral knob. In the following val-
ves: 100 Q2 — 22082 — 470 Q2 and
K. The 4 for'$1.75. YOU CAN DO
NO BETTER




For the infinite repertoire of one-bit tasks

Motorol

- Introduces

|_©“U

Y

fiddier

Our new MC145008B single-bit
static CMOS processor is
designed expressly for the

Just to start you thinking,
consider these.
* Lbw cost programmable

cost-effective bit fiddling or
simple one-bit decision and
command oriented tasks. On

formal occasions, it's called the

industrial Control Unit, or ICU.

logic controiler

Industrial controis

Traffic controlier

Remote bit-stream controller
Numerical controlier

Machine controlier
Companion for unioading
overburdened micro-
processor

* Microprogramme control
seqguencer

Copier controlier
Automatic test system
Serial data processor
Peripheral controlier

You can get data and product
description from your Semi-
conductor specialist

Until now, designers have been
forced to use infiexible hard-
wired logic or wastefully over-
qualified multi-bit processors to
perform the vast repertoire of
single-bit jobs that abound in
the digital world. Our bit fiddler
changes that for good.

The MC145008B is essentially
the monolithic equivalent of a
programmable jogic controller
central-architecture, with the
inherent CMOS qualities of high

noise immunity, microwatt
power dissipation, adaptability
to low-cost, low-current power
supplies, and a wide 3 to 8 volt
operating range.

Yes, the range of applications
for the ICU is nearly unlimited

SYDNEY:

21 Chandos Street, Crows Nest,

N.S.W. 2065. Phone: 439-4655
MELBOURNE:

208 Whitehorse Road,

Blackburn, Victoria, 3130. Phone: 877-5311
ADELAIDE:

CEMAELECTRONICSPTY. LTD. 170 Sturt Street, Adelaide, S.A. 5000

BRISBANE : Electronic Components (QLD) — 3715677 « CANBERRA: Daicom — 82-3581 ¢ PERTH: Reserve Electronics — 87-1026 * HOBART: Tasmanian
Electronic Supplies — 44-1337 * WOLLONGONG: Macelec — 29-1455
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ETI’s COMPUTER SECTION

:. : :.... : : :....ooo.oooo.oooooooqoooooooooooooo..ooooooooo = e o0

:.:.?.:.....?.. . . gj

ot et iuen 4 e abiug o

S 23 T .Y 5 g Epic 68 8085-based CPU board for SS-50, so

S it = S D Motorola have introduced what they now SWTPC owners can run some of
describe as ‘The Last Terminal At the enormous volume of software that
Last’ — a videg terminal based on their is available.

Self-Study System EXORciser/Micromodule bus. The basic COMPUTER

Integrated Computer Systems, Inc. of nggr ?]%(ggﬁr;tgisxa ggt?gngge;%%gées CLUB DIRECTORY
4445 Overland Avenue, Culver City, are available, and the innards are expand- Sydney: Microcomputer Enthusiasts

St{??&%gozso’ USA, h:s mtr;)tducec/l able up to stand-alone computer level. Group, P.O. Box 3, St. Leonards,
é - y microcomputer software Naturally enough, Motorola are also 2065.. Meets at WIA Hall, 14
hardware training course. ICS are well - il Atchison St., St. Leonards on the 1st
known for their courses presented at S RS ISP and 3rd Mondays of the month.
various locations in the US and Canada. Melbqurne: Microcomputer Club of
This course (No. 126) isbased on a single Hardware Interchange Melbourne, meets at the Model
board 8080-type microcomputer with The use of a standard bus permits the Railways Hall, opposite Glen Iris
512 bytes of CMOS RAM, 24 bitsof I/O replacement of individual boards from a Railway Station on the third Satur-
and an educational monitor program Sﬁst%nﬁg usua.l;y mngYYl or (li/ o, b}:lt day of the month at 2 p.m. ’
which drives an 8-digit display and the can often be replaced in the g

25-key keyboard. The 650-page work- same way. Thus an S100 system may be ﬁ:ﬂ:r\nhtl)g;a. X/ICI_?S ;gmp . g t1 ve,
book covers hardware and software supplied with an 8080 CPU, but this Peter Harris on 72 223(;r [\</:|on -
fundamentals, the 8080 instruction set, could be updated to an 8085 or a Z-80, Building 9 of CCAE. 2nd Teetsdat
1/O techniques including interrupts, and now 6502’s can be fitted onto S100! o ongh 3t 7.30 b1 T ey
program organization and subroutine The latest upgrade CPU is for owners of N [ p'mp’ M
structures, advanced maths routines the SWTPC 6800 system, which has DewcaS"fe-ECOf\t?Ctl gtelj oylan,
including trig, logs, floating point etc., now become a ‘standard’ bus called the Uept. < 'ferz"'ca : ngr'\jnse@";;?(',g
and advanced I/O such as DMA. The S$S-50. National Multiplex Corp. of (Ozlgfrégy gzsse\zvca“k()?' (049) 52 :
total price is US$545, and furtherdetails 3474 Rand Avenue, South Plainfield, 3267 (hom o t
are available from ICS. New Jersey, USA have introduced an ol

Brisbane: contact Norman Wilson,
VK4NP, P.O. Box 81, Albion,
Queensland, 4010. Tel. 262 1351,
New England: New England Com-
5\ puter Club, ¢/- Union, University of
New England, Armidale, NSW 2351.
{New club; not restricted to students)
Auckland: Auckland Computer
Club, P.O, Box 27206, Auckland,
N.Z.
Computer clubs are an excellent
way of meeting people with the same
interests and discovering the kind
of problems they’ve encountered in
getting systems ‘on the air’. In
addition, some clubs run hardware
and software courses, and may own
some equipment for the use of
members. Try one — you'll like it!
If your club is not listed here,
please drop us a line, and we’ll
list you. The same applies if you
are interested in starting a club in
your area. Also, if established clubs
know their programme of forth-
coming events, we can publicise
them.

=
5 ! =~ 27
\ e -

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978 63



SEIVICON MICROCOMPUTERS
PTY. LTD.

ATTENTION MOTOROLA D2
OWN ERS! If you want a functional,

expandable system, you need:
Sl & 8K BYTE, STATIC
geee | — MEMORY CARD

Australian Designed and Buiit

Fast Access 350 ns Chips (2102LF)
Low Curient — 1.3 Amps

Motorola Bus Compatible

Write Protect

Parity Generation/Checking available
Professional Finish

Plated through Holes

$275 assembled board

$219 in kit form

298 Assembled with Parity

* $110 for 8k kit without rams

o Built Boards Guaranteed 12 months

CARD CAGE/BACKPLANE:

@ Designed for Motorola Cards
® Anodised Aluminium chassis
@ Sturdy Construction

e Tin Plated Backplane

® Accomodates 8 cards

$74.00
EDGE CONNECTORS —

43 x 2 x 0.156' $8.50 each
Eight for $59.00 $100 Connectors $8.50

TOTAL SYSTEM: D2 KIT with Hex Keyboard, and
cassette interface, Buffers for expansion, 81c Byte
Memory and Cage, Back Plane, Power Supply

THE SEMCON CATALOGUE is a must for the
Professional and Hobbyist interested in
COMPUTERS INDUSTRIAL GRADE
COMPONENTS AT COMPETITIVE PRICES.

IT INCLUDES:

1 @ Pricing on our extensive range of e TTL
¢ CMOS o Lower Power Shottky e Regulators
¢ Analog @ Memories @ Microprocessors
e Optoelectronics e Linear o Diodes
o Capacitors @ Sockets @ Resistors e Cable

2 ¢ Details on the Semcon System.

3 ¢ Evaluation and Developments Modules Using
® Texas 9900 — 16 bit CPU o Fairchild CPU
o Intersil 6100 — 12b%% CMOS PDP8 compatible CPU
o Mostek SBD80 Z80/16k byte
o AMD 2900

Please send fifty cent stamp for a copy.

LOW POWER SCHOTTKY 2708 43?.102
See Oct ETI for details $25.00 $38.00
2102 LFPC 8080 SOCKETS ‘ Solder %l
$1.90 $15.90 Wire Wrap 44 T 350
12 8(5)2 13 40¢c
Voltage REG 1 evenn...45c
1 Amp all Val- | Rectangular }g ggg §42 -
Leds ] .
ves $0.99 | 24 1.30 28. .60c
$1.60 2 40 .1.60 40 .. ...95¢

SHOWROOM: 1 Chivvers Road, THORNLEIGH. 2120
MAIL ORDER: P.O. Box 61, Pennant Hills. 2120
PHONE: 848-0389 or 848-0800 Add 15 percent Sales Tax P & P $1.50
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Convert your CB
into a base
station (s

-l

e

Power your rig direct from mains electricity
with an SEC approved power supply.

These small portable units provide a tactory-set
13.8V DC regulated output for maximum
transmitting power.

High performance integrated circuitry
guarantees clean, hum-free reception.
Quick-connect terminals facilitate rapid
changeover from static-mobile-static operation.

[AR[=Y CB radio
power supplies

ELECTROPAK
PS352

For
CB Radios

up to 5 Watts
Rating

.8 Amp peak capability.  Automatic overload protection.
.0 Amp continuous output. Size: 140 x 80 x 133mm

SIDEBAND 4
PS353

For CB
Radios up

to 15 Watts
Rating

4 Amp peak capability.  Automatic overload protection.
2 Amp continuous output. Size: 140 x 80 x 133mm

See them at your local CB Store or write to
A&R Electronic Equipment Co. Pty. Ltd. for further details

A+R ELECTRONIC EQUIPMENT CO.PTY.LTD.
A MEMBER OF THE A+R.SOANAR ELECTRONICS GROUP
SALES OFFICES VICTORIA 89 0661

NSW 780281
30 Lexton Road.Box Hill.vic..3128 S AUST 516981
Australia. Telex:32286.

OQUEENSLAND 525421
W AUST.: 81 5500

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978



Product Review:-:
Technico 9900SS

Single board computer offers multi-board faeilities.

Technico 9900SS Microcomputer Board
Although at present most hobbyists are
using 8-bit microprocessors, there is a
trend amongst manufacturers towards
the production of 16-bit devices. This
is the result of advances in technology
which are allowing micro manufacturers
to effectively bridge the gap between
microcomputers and minicomputers. At
present, observers are able to vaguely
distinguish between minicomputers and
microprocessors on the basis of the
technology used in the CPU — if it is
totally contained on 4 LS| chips or less
{say), then it is a micro.

The advent of top-end microprocess-
ors like the LSI-11 and Zilog's Z-800
render this distinction not only
impossible but irrelevant — their
computing power puts them in what has
traditionally been the minicomputer

league, yet their physical size and
construction makes them micropro-
cessors. It is likely that this particular

dividing line will lose importance as
minicomputers and microcomputers
share the same construction, and the
salient characteristics will be word
length and instruction set.

The move to 16-bit microprocessors
is of interest to the hobbyist, who is
often a student of processor compari-
sons. We have been fortunate in being
able to evaluate a 16-bit microcomputer,
the Technico 9900-SS, courtesy of
Innovative Micro  Processor and
Computer Technology of Petersham.
This 400 mm x 180 mm (approx.)
board wuses a Texas Instruments
TMS9900 as the CPU and provides the
memory, clocks, /O and monitor
necessary to get it to run and do
sensible things.

The TMS9900 is an example of how
a 16-bit processor decodes instructions.
Conventionally, an 8-bit processor like
6800 uses one, two or three byte
instructions with the op-code occupying
the first byte and subsequent bytes
containing an address, value or displace-
ment. Takingthe example of an extended

LOAD or STORE instruction: the
instruction gives the complete source or
destination of the data as the two-byte
address and the accumulator (A or B)
is implicit in the op-code.

Not so withthe 16-bit TMS 9900. To
start with, the 9900 does not have an
accumulator as such, but a bank of 16
general-purpose registers. This means
that a MOV instruction must specify
both source and destination, either of
which may be register or memory. The
op-code for this instruction is only 3
bits long (110) — this is sufficient to
inform the processor of the instruction
type. The next bit tells the processor
whether it is dealing with a byte or a
full word to be moved. Now this is
where the story really starts; with the
next twelve bits.

Six bits are allocated to defining the
source, and six to the destination. The
first two indicate which addressing
mode is being used, and the following
four bits indicate the register being
referred to. The breakdown of a typical
MOV instruction is shown in Fig. 2. In
this example a word is moved from the
location pointed to by R5, into R1. At
the same time R5 is incremented so that
it points to the next location in the
table. As you can see, this method of
forming single-word instructions, tog-
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ether with the extremely powerful
addressing modes of the 9900, can
produce some very, very effective
instructions in only 16 bits.

Architecture

Of course, a large part of the power of
the TMS9900 comes from its archit-
tecture. We have already observed that
it has 16 general purpose registers which
can be used as accumulators, temporary
registers, index registers or table
pointers. What makes the TMS9900
different from other microprocessors is
the fact that it has only three registers
on the chip and the 16 registers
mentioned above are actually located in
external RAM, not on the chip.

The three registers on the chip are
the program counter (PC), the status
register (ST) and the workspace pointer
(WP). PC and ST operate in a similar
way to the equivalent registers in 8-bit
processors, except that ST has extra
bits for the interrupt mask. WP has no
counterpart in other micros, since its
function is to point to the workspace,
or register file, in memory, which
contains those 16 registers. For example,
if WP contains the hex value 00BO,
then any reference to register 0 (RO)
will access memory location 00B4, etc.
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MOV *R5+, R1

- Ri
R2
R3
Ra MOV
R6__ }—
R6
R7

/
e

L {"TABLE 1 |¢
TABLE 2 |¢
TABLE 3 |4
TABLE 4 |4

&

Fig.2. Anatomy of a typical 9900 instruction.
This one repeatedly moves words from the
table fpointed to by R5) into R1.

The reason that R1 is not 00B1 is
that the 16-bit addresses used by the
TMO900 refer to bytes, not words.
Therefore RO occupies the two bytes
00BO and 0O0B1. 9900 only has a
15-bit address bus, although it has
16-bit addresses. The 15 bits it puts out
on the bus address a word uniquely and
the remaining bit is used internally
to select either the left-hand or right-
hand byte. This means that 9900 is
quite good at byte manipulations as
well as working with full words. For
example, changing the instruction in
Fig.2 from MOV *R5+, R1 (C0O75) to
MOVB *R5+, R1 (D075) means that
the pointer register, R5, will point to
consecutive bytes, not consecutive
words, as required when outputting
strings of ASCI| data.

Another major feature of 9900 is its
use of addressing modes. Seven address-
ing modes are possible, and they can
even be mixed within individual instruc-
tions. Direct addressing operates the
same way as on other microprocessors
— the word following the instruction
contains the memory address of the
operand. Workspace Register address-

66

OP-CODE BYTE?

e
gl_—\r !
1108000001 110101 =C075

Tpb D Tg S

=l

*R5+, R1

ing works in a similar way, except that
only one word is required, as the
register address is incorporated into
the op-code word. Workspace Register
Indirect is similar in principle, but now
the -memory address of the operand is
held in the indicated workspace register.
Workspace Register Indirect with Auto
Increment works in the same way, but
after accessing the operand, the work-
space register is automatically incre-
mented (by one for byte operations and
by two for word operations).

Indexed addressing can use any work-
space register (except RO) as an index
register and adds the address in the
following word to the contents of the
specified register to arrive at the address
of the operand. Sounds complicated,
but is really very simple and useful
when accessing tables, Immediate

addressing uses the word following the
instruction as the operand, and finally,
in relative addressing the 8-bit displace-
ment incorporated in the instruction is
added to the updated program counter
in jump instructions.

There are some interesting instruc-
tions in the 9900's repertoire, including
hardware multiply and divide. The MPY

instruction  multiplies two  16-bit
integers and places the 32-bit result in
destination and destination +1, DIV
divides (destination)and (destination +1)
by (source) and places the result in
destination with the remainder in
destination +1. As you may imagine,
these instructions are useful in all kinds
of applications outside straight number
crunching.

Execute is a novel instruction used to
perform instructions out of line; the
instruction XS will execute the
instruction at location S and then con-
tinue with the next instruction after XS.
Great for emulator routinesl
The 9900SS Kit
The Technico 9900SS Super Starter
kit includes all the components and
information required to get a TMS9900
up and running — all the user has to
supply is a power supply and teletype.
The board is neatly laid out, and is
made of 1/10 fibreglass with 2 oz.
tinned copper tracks.

The documentation supplied with
the kit is very good and following the
instructions supplied, we had no diffi-
culty in putting the board together.
Getting it to work first time proved to
be more difficult, however. After
puzzling over a hot ‘scope for several
hours, we decided to play the part of
a typical hobbyist with only [imited
facilities and experience, and rely on
IMPACT’s familiarity with the board
to get us out of trouble.
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The TMS9900 Instruction Set ?GF800
A Add (Word) 0100: 04c2 CLR R2
AB Add (Byte) 0102: 2C42 INR2
ABS Absolute Value 0104: 0201 LIR1,>128 _ :Load message pointer
Al Add Immediate 0106: 0128
ANDI  Add Immediate 0108: 2C91 OUT °R1 :Output character
B Branch 010A: D031 MOVB *RI+,RO Js next _char. zero?
BL Branch and Link 010C: 16FD JNE >108 JAf _not, output it
BLWP  Branch and Load WP 010E: 2c41 IN R1 :Input guess
(o Compare (Word) 011A: 9081 CBR1R2 .Compare
cB Compare (Byte) 0112: 1304 JEQ >11C f equal
Ci Compare Immediate 0114: 1106 JLT >122 Af less
CKOF  Clock Off 0116: 0201 LI R1,>138 :Must_be too high
CKON Clock On 0118: 0138 JMP >108 b s
CLR Clear 011A: 10F6 sPrint__high message
coc Compare Ones Corresponding 011C: 0201 LTRT1>152 :Load message pointer
czcC Compare Zeros Corresponding O11E: 0152
DEC Decrement (By One) 0120: 1033 JMP >188 Print message
DECT  Decrement (By Two) 0122: 0201 LTR1>146 ;Load message pointer
DIV Divide 8124: 0146 IMP >108 o
IDLE Idle 126: 10F0 Print message
INC Increment (By One) 0128: 0DOD +>0D0D CR.LF
INCT Increment {By Two) 012A: 594F $YOUR GUESS:
INV Invert (One’s Complement) 012C: 5552
JEQ Jump on Equal 012E: 2047
JGT Jump on Greater Than 0130: 5545
JH Jump on High 0132: 5353
JHE Jump on High or Equal 0134: 3A20
JL Jump on Low 0136: 0000 19_6 ;End of message
JLE Jump on Low or Equal 0138: ODOA +>0D0A
JLT Jump on Less Than 013A: 544F $TOO HIGH!
Jmp Jump Unconditional 013C: 4F20
JNC Jump on No Carry 013E: 4849
JNE Jump on Not Equal 0140: 4748
JNO Jump on No Overflow 0142: 2120
Joc Jump on Carry 0144: 0000 M,
Jop Jump on Odd Parity 0146: 0DOA +70D0A iCR,LF
LDCR  Load CRU 0148: 544F $T00 Low!
LI Load Immediate 014A: 4F20
LiIMI Load Interrupt Mask Immediate 014C: 4C4F
LREX External Control 014E: 65721
LWPI Load Workspace Pointer Immediate 0160: 0000 20 ;End of message
MoV Move (Word) 0152: 0DOA +>0D0A
MOVB  Move (Byte) 0154: 4752 $GREAT, YOU GOT iT! HIT ANOTHER
MPY Multiply 0156: 4541 KEY AT RANDOM ...
NEG Negate (Two's Compiement) 0158: 542C
ORI Or Immediate 015A 2059
RSET External Control 015C: 4F55
RTWP Return Workspace Pointer 015E: 2047
S Subtract (Word) 0160: 4F54
SB Subtract (Byte) 0162: 2049
SBO Set CRU Bit to One 0164: 5421
sSBz Set CRU B8it to Zero 0166: 2048
SETO Set Ones 0168: 4954
SLA Shift Left 016A: 2041
SOC Set Ones Corresponding (Word) 016C: 4E4F
SOCB Set Ones Corresponding (Byte) 016E: 5448
SRA Shift Right (MSB Extended) 0170: 4552
SRC Shift Right Circular 0172: 2020
SRL Shift Right (Leading Zero Fill) 0174: 4B45
STCR Store from CRU 0176: 5920
STST Store Status Register 0178: 4154
sSTWP Store Workspace Pointer 017A: 2052
SwWpB Swap Bytes 017¢C: 414E
szc Set Zeros Corresponding (Word) 017E: 444F
SZCB Set Zeros Corresponding {Byte) 0180: 4D2E
T8 Test CRU Bit 0182: 2E2E
X Execute 0184: O0DOA +>0D0A
XoPpP Extended Operation 0186: 0000 0 . :End of message
XOR = Exclusive OR 0188: 2C91 OUT *R1_ Print routine
018A: D031 MOVB *R1+,R0
018C: 16FD JNE >188
018E: 1089 IMP >102 Start again_
Fig. 4. 9900 Instruction Set. Fig. 5. Example Program.
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Technico 9900SS

Within 48 hours of their receiving the
board, they had pinpointed the trouble,
and the board was on its way back to us.,
For our part, we had installed the
RAMs in the wrong sockets (i.e. at the
wrong address) and the manual omitted
to tell us to install R29, a pull-up resistor
on the CRU IN line. Full credit to
IMPACT for a quick turn-around.

The Monitor

The resurrected board, upon connection
to an ETI 630 VDU and a power supply
was immediately off and running. Our
first job was to experiment with the
monitor.

Although contained in only 512
words of PROM, the monitor is a very
complete and powerful one. It will
run with any speed terminal up to 9600
Band, and automatically calculates the
terminal speed when a carriage return is
entered. Once the monitor is entered,
one can key in one of twelve command
codes (A,B,C,D,G.H,I,L,M,P,S,W).

The ALTER command enables one
to examine and alter locations in
memory. A BREAKPOINT may be set
in a user program so that it will halt
execution at a particular instruction,
enabling examination of user registers
and memory. This is especially useful
when coupled with the SNAP command,
which will automatically print out the
contents of user-selected registers and
memory, PC, WP and ST, repeatedly.

The COPY command copies a block
of memory into another area of
memory, while DUMP can be used to
output a block of memory to the VDU.
The GO command is used to commence
program execution. Calculations of
offsets for JMP instructions can be done
using the H (for HEXADECIMAL
ARITHMETIC) command. LOAD will
reload programs punched onto paper
tape by the DUMP command (incident-
ally, we've tried the 9900SS with the
637 CUTS interface and it works). The
condition of a particular CRU bit can be
examined using the INSPECT command
and altered using the MODIFY command

The board has a built-in EPROM
programmer, for 2708s, which operates
under control of the monitor’s
PROGRAM command. In order to avoid
accidents, the programmer can be
disabled by a separate switch once the
2708s are programmed and in use.
Finally, the WORKSPACE DUMP
command can be used to print the
contents of selected workspace registers.

The monitor provides a lot of useful
functions when debugging programs —
the BREAKPOINT and SNAP functions
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are particularly valuable. In addition,
the monitor contains a number of useful
1/0 routines which can be called by the
user’s programs.

But the menitor isn't much help
when you are writing programs — you
have to go through the process of
writing assembly language routines, and
then hand-assembling. This isn't so
difficult with practice, and in fact some
people prefer to work this way, but an
assembler is very much more efficient.

We were fortunate enough to be able
to try out Technico’'s PROM-resident
Instant Input| Assembler. This s
crammed into! only 512 words of
memory, but it accepts the standard
9900 mnemonics and operands — in
fact about the only thing it won't
accept is symbolic addressing, as there's
no way you could manage a symbol
table with only 512 words. Besides,
using absolute numeric addresses avoids
problems in resoiving forward references.

Upon starting, the assembler prints
‘100:* then tabs across and waits for the
first line of code. When carriage return
is hit, the assembler returns to the
beginning of the line, advances past the
‘100:" and prints the object code in
the right place for a correctly-formatted
assembly listing. The object code is also
placed into location "100:’ in memory,
the assembler advances to the next line,
prints ‘102:" and tabs across to wait for
the second line, We have given a short
program example, in which user input
is underlined, to demonstrate the
operation of the assembler. This isn‘t an
actual printout/ since we used a VDU,
so we have typeset the display.

This demo program isn’t terribly well
written, but it does illustrate the way a
small program would be written using
the 9900SS and assembler. The > signs

Fig.6. The documentation supplied with
the kit.

indicate hex values, + indicates insertion
of a constant and the $ sign precedes
text in ASCIIl to be converted to hex.

The use of an assembler simplfifies
programming the TMS9900 consider-
ably, especially since the instructions
are so complex in structure. Assembly
language enhances the logical structure
of the 9900 instruction set and also
cuts down on mistakes made when
entering data.

Hardware

On the hardware side, the 9900SS
board implements 32 bits of the 9900’s
Communications Regqister Unit, which is
its 1/O scheme. There is also a Real
Time Clock, eight levels of prioritized
interrupts and the board is fully
buffered and expandable through a row
of DIP sockets on its top edge.

Matching memory boards are avail-
able for the 9900SS, carrying up to 32K
on each board, and Technico also
produce a VDU and floppy disk unit, as
well as a BASIC interpreter. Expansion
into a full-sized ‘bells and whistles’
system should be no problem.

We found the 9900SS to be easy to
use, and (apart from our own stupidity
and the mysterious R29) easy to build.
Particularly using the Instant Input
Assembler, it was easy to write short
programs and run them. The large ring
binder supplied with the kit covers
construction, system configuration, the
monitor  (including listing), 9900
instruction set, software (includinga 1K

games package), data sheets and a
chapter on basic concepts which
includes detailed information on

number crunching (would you believe a
sin and cos routine?)

Summing up, the 9900SS is a very
fine computer board which can form
the basis of a large system. The
TMS9900 is a very powerful micropro-
cessor, and it does seem to be true that
two bytes are better than one. [ ]
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Buying components can be
great fun, especially when you
only want 16 IC’s from one
manufacturer and 10 from an-
other and a few I10W resistors
and a couple of connectors
and Purchasing is too busy to
write out 6 fiddly little orders
and then the relay supplier
reckons you're joking when you
say you need one in a hurry and
he only takes orders in hundreds
and then while you’re wondering
how the hell you're going to get
the circuit together, you're
thumbing through Electronics
Today and you see this advert
for a crowd that can supply all
the parts and aren’t put off by
the quantities — large or small —
and are small enough to care and
they’ve even given you their
telex number and they might
just be the people to call and . . ..
phew !

CLIP THIS QUT YOU NEVER KNOW WHEN YOU'LL BE NEEDING US !
7 . 1 L. ¥ rr I |
CAPACITORS, SEMICONDUCTORS — Fairchild, ITT,
National (NS), NEC, Motorola Philips, Plessey, RCA,
Signetics, Texas. RELAYS — National (Japan), ITT.

CONNECTORS — Acme /Kings, ITT /Cannon.
HEATSINKS —Delco, Philips, Thermalloy.

RESISTORS — Beyschlag, Philips,
Soanar. TRANSFORMERS —
Ferguson . . . PLUS MORE

Orders:(02)636 6052
Office: (02)636 6222

Telex: AA23343

Electronic (Distributors)

2.3 Post Office Arcade, Joyce Street, PENDLE HILL. NSW. 214§,

9900 MICROCOMPUTER
COMMENTS AND EVALUATIONS

It is only five years since the microcomputer
revolution began. The earliest microcomputers to
capture widespread attention all used 8-bit
processors — and 8-bit processors still continue to
dominate the microcomputer scene.

But is a change on the way?

OSBORNE’S EVALUATION

A small number of 16-bit microprocessor chips have now been
produced, outstanding amongst them the TMS9900 from Texas
Instruments.

“The TMS9900, manufactured by Texas Instruments, is a single chip central
processing unit, which can compete effectively with minicomputers in interrupt-
driven signal processing applications.

Look upon the TMS9900 as a product well suited to complex, low volume
applications that require a significant amount of program generation . .

“The Workspace register Is a unique and powerfui programming feature of the
TMS9900. This register identifies the first sixteen 16-bit memory locations which
act as 16 General Purpose registers . . . Each of the 16 General Purpose registers
may be used to store data or addresses. Thus, each General Purpose register may
serve as an Accumulator or as a Data Counter . . . Having 16 General Purpose
registers In readfwrite memory, rather than in the CPU, is the single most
important feature of the TMS9900 . . .

EARLIEST TEC 9900 REVIEW

In 1976 Technico Inc. produced a microcomputer using the
TMS9900. It was reviewed by Terry Dollhoff in “‘Interface Age’’,
December 1976. Some extracts:

‘The entire kit is on one single 7 x 16 inch printed circuit board. . . At the heart of
the system is the new 16-bit processor — the T19900. The TI9900 is the most
significant new microprocessor development of the past year. It has a full 16-bit
word minicomputer Instruction set including a hardware multiply and divide. In
fact, the T19900 Is software compatible with the TI990 series minicomputer.
“'The Super Starter kit provides three different types of user memory . . . (The
PROM, EPROM and RAM are then described) . . . the Super Starter (also)
Includes an EPROM programmer. Actually, it includes two of them. Since the
TI9900 is a 16-bit machine, both EPROMSs are programmed simultaneously. The
only thing required to program EPROMSs Is a + 28V power supply.

'The 512 word monitor Included with the kit makes It immediately usable with

your terminal. The monitor includes all of the following commands . . . (these are
then given) . . . All of the above commands are implemented in 512 words (1K
bytes). This is a good testimonial to the power of the TI9900 repertoire. As an
option, the Super Starter also offers a 512-word mini-assembler called the Instant
Input Assembler. This program is distributed in two additional fused-link PROMs
which may be plugged into the on-board expansion area. This mini-assembler
allows the user to enter programs in assembly language.
"‘The Super Starter kit may well be the most complete single board kit on the
market, but Technico also plans a series of add-on boards. Like the basic kit, the
add-on boards include more than the minimum necessary circuits. For example,
their add-on RAM board (same size as the kit) will have 32K . . . of memory! They
will also offer a fused-link programmer, an expansion 1/0 board, and expansion
EPROM and PROM boards. It ooks like the TI9900 has finally reached the hobby
market — in a big way.”

THE COMPLETE TECHNICO RANGE
NOW AVAILABLE IN AUSTRALIA

We are proud to be able to offer the Technico
microcomputer system in Australia. It is available at
prices from $400 (kit form) and $500 (assembled and
tested). May we tell you more about it? Drop us a line:

Innovative Micro Processor

And Computer Technology
P.O. Box 177, Petersham 2049 (560-7603 AH)

THE WORLD HAS BEGUN TO DISCOVER
THE TEC 9900. HAVE YOU?




.R‘D P.C. BOARD
102. Copper F/glass Lam
8" x2" 0.85 0.35
6" x 3" 1.00 0.40
; 6" x 4 1.20 0.50
8" x 4" 1.50 0.65
ZENERS
400mW 5% E24 Values 3V to 33V .20
RESISTORS
I.R.H. Metal Glaze G.L.P. or G.L. %Watt 2.20
HM to TMEG 3 cents each or 2.5 cents for
100 plus.
CB REGULATOR
UA78CB 13.8V at2A  $2.60
TRANSISTORS
BCi07 .18 PN3565 .20
BC108 .18 PN3566 .20
BC109 .18 PN3568 .20
BC547 .20 MJ2955 1.60
10 555 TIMERS FOR $ 00 | Bcs48 .20 2N3055 .85
SUPER SPEC|AL T * 4 BC549 .20 FT3055 .80
BD139 60 TIP31B .75
BD140 .60 TIP32B .75
TTL XLR-LNE-11c $2.75 BF180 .60
7400 25 7432 .36 XLR-LNE-32 $3.90
7401 -25 7437 -85 OPTOELECTRONICS
L 454 gg L4 e FND 367 375" cc. 1.30
7404 31 7441 1.30 TOGGLE SWITCHES EMbien O - %
7405 31 7442 75 NKK Ultraminiature GREEN LED 35
7406 77 7443 1.75 U2012 SPST 75 A
YELLOW LED 40
74097 77 7444 1.75 U2013 SPDT (Centre off) 1.00
7408 28 7445 1 U<GS3 BRBT 20
7409 28 7447 1.15 | U2023 DPDT (Centre off) 1.20 ELECTROLYTICS
7410 .25 7451 .26 4.7uF 25V PCB .07
7411 31 7454 .25 10uF 25V PCB .08
7412 .25 7470 .59 CmOS 10uF 50V PCB .09
7413 47 7474 .55 4001 25 4021 1.40 22uF 16V PCB .07
7414 .86 7476 66 4002 25 4023 55 | 22uF 35V PCB .09
7416 8 7491 1.01 4006 1.40 4024 .86 33uF 16V PCB .08
7417 .78 7492 61 4007 76 4027 83 33uF 50V PCB 10
7420 .25 7493 81 4008 1.32 4028 126 | 47uF 16V PCB -09
7421 .25 74107 .50 4011 25 4040 1.30 47uF 35V PCB .11
7423 44 74121 .51 4012 25 4049 ‘60 100uF 10V PCB .10
7425 44 74123 1.25 4013 55 4066 ‘85 100uF 16V PC A1
7426 38 74141 1.14 4014 140 4069 ‘30 | 220uF 25V PCB 14
7427 .44 74175 1.60 401§ 1.20 4510 1.46 470uF 16V PCB .16
7430 25 74367 1.25 | 4016 ‘55 4511 1,46 1000uF 25V PCB .36
4017 1.40 2500uF 50V Axial 1.85
4018 1.40
VOLTAGE REGS. TANTALUMS
o] od i L8 1F 36V .18 22uF 35V .20
7806 o 1 =0 LINEARS 4.7uF25V .22 10uF 16V. .20
7808 8v 1A, 130 yA317 80 uA339 85 L 15uF 16V 27 22uF 16V .30
7812 12v 1A, 130} ,A3401 85 uAG55 45 :
7815 15v 1A 1.30 uA556 1.10 uA741 .35
;g;g ;gv }2- 1%8 9368 1.76 LM380 1.25 POTENTIOMETERS
7912 _.'QVV by %'00 RL4136 3.60 .25 watt rotary carbon single gang, Log or Lin.
723 e 45 1K, 5K, 10K, 25K, 50K, 100K, 260K, 500K,
i i M, 45
DIODES vy ey /
0A91 15 0A95 16 i - 75
CANNON CONNECTORS 1N4002 1A 200V .07
XLP-3-11 $2.05 1N4004 1A 400V .08 CERAMICS
XLP-3-12¢ $2.95 1N5625 5A 400V .45 10pF to 680 pF .05
XLP-3-31 $2.95 1N 4148 .05 820pF to .0015uF .06
XLP-3-32 $2.70 30 AMP 400V Bridge 4.75 E12 Values.
PRICES CURRENT TILL 20/3/78 PACK AND POST MIN. .50

RODIRVINGELECTRONICS

P.O. Box 135, NORTHCOTE. Vic. 3070. 499 HIGH STREET, NORTHCOTE, VIC.



V BUT ONLY SHIBADEN SV=700 /"0 s Tive

2ND$E 30 t’EgLSE Ulneo HEtnnnERs DEFINITELY LAST CHANCE
'?‘E\—EA AVAI TO OBTAIN A LOW PRICED

PROFESSIONAL VIDEO
COLOUR RECORDER.
Ssso (60 UNITS SOLD LAST TIME
WE ADVERTISED)

FREIGHT EXTRA — SENT VIA COMET LTD

FREIGHT FORWARD APPROX.
COST $20.
e .o BLACK

t\'\.\s. & WHITE
ga\“‘- 5285

GAME CHIP AY-3-8500
6 selectable games. Tennis,
socecer, squash, practise and
rifle shoot. Auto score on
screen O to 15. Selectable
bat size, speed, angles, ball
speed and sound.

CHIPS
We still have AY-38500 ICs
In stock, ata VERY
SPECIAL PRICE! They were

(SIMULATED PHOTO ONLY) COLOUR
CIRCUIT BOARD — COMPONENTS — CIRCUIT KITS
$19.75 each — NOW ONLY

& EXPLANATORY NOTES $ l.
285 ' OUR SPECIAL PRICE

o XENONWORLD s $9 g5 oo

Postal Address: Box 33, Warradale,

L) COLOUR PAL
MPORTS ekl Sth. Aust. 5046, Tel: 296-1033. BISCOUNT FOR LOTS OF

E D UCAL KIT SPECIALISTS

DIGITAL AM-FM CLOCK RADIO KIT

FEATURES
e ,'' LED DISPLAY
® AM-FM RADIO
® ALARM
® SLEEP SETTING

M ¢ SNOOZESETTING
© 500mW OUTPUT

? e COMMERCIALCASE

The kit contains one case, transtormer, mains
cord, 3 PC Boards, 13 transistors, 1 clock
module, 10 diodes, 9 IF coils, 8 other colls,
47 capacitors, 51 resistors, speaker, knobs,
connectors, wire, etc.

MODELEDUCALDCR-77 ONLY $32.50 COMPLETE
P&P $2.50

Why pay $30.00 for just a clock in an

instrument case? Only an extra $7.00

gives you an AM-FM radio plus a

moulded plastic case as sold in Europe.

(We get English version).

ONLY EDUCAL HAS THE DCR-77

We are trying to obtain the AM-FM
modules pre-aligned for you!
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CB -Where Nex

The hassles of being a
‘technical CB’er’ — and
how to get out.

OSCAR 7 was built and is operated by amateurs.

THE CB SCENE in Australia seems to
have evolved in a totally different way
from the Stateside setup. In the US, CB
is almost totally a social phenomenon,

with  the technicalities of aerial
installation regarded as a necessary
chore. Here, the situation is very

different — the AM channels are used in
a similar way to the US ones, but up the
band, especially on SSB, many
operators seem to be interested in
comparing notes on CB’s, antennas, and
asking for reports.

These operators view CB as a hobby,
as an end in itself, which conflicts with
the American view of CB as an
appliance, just like a fridge or washing
machine, or a telephone. Now, nobody
has ever taken up operating a washing
machine or a telephone as a hobby, yet
many (perhaps most) CB’ers in Australia
view their CB that way.

This situation is causing a few
problems. Firstly, the original ‘pirates’
who campaigned vigorously for CB
espoused this view of ‘CB-for-its-own-
sake’, and this was reflected in some of
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the submissions to the Department of
Posts and Telecommunications early last
year. Activity on 27MHz gave observers
the impression that what was wanted
was an intermediate service between the
US-style CB service and the amateur
service, and this has served to confuse
the issue.

The creation of such a service is, if
not impossible, at least fraught with
difficuities. It has never been done
before, so there is no base of experience
or statistics on interference and other
problems which would serve to guide an
administration faced with this problem.
The ITU regulations would almost
certainly conflict with such a service, as
an important principle of the ETI regs is
that the more control an operator has
over his station (in terms of frequency,
power output, filtering, etc.), then the
more qualified and trained that operator
must be. This is why CB rigs are crystal-
controlled and simple to operate; and
also why amateurs have to pass exams
to get their licences.

Yet ‘pirate’ CB’ers were already

showing disconcerting tendencies to
mess around with aerials, power micro-
phones, compressors, etc., as well as
operating on frequencies where they
shouldn’t. Obviously, the P & T Depart-
ment, in licensing a CB service, had to
safeguard against any abuses of the
service by spelling out the regulations in
detail, and this is, perhaps, why
Australia has what many CB’ers view as
‘repressive’ CB regulations.

Peer Judgements

Another area where the ‘technical’
CB’er is running into a bit of a problem
is on the band itself, where a number of
‘US-style’ CB'ers resent the activities of
other operators who they feel are
‘playing hams’ on the band. They regard
this as ‘kid’s stuff’, since they hold the
view of ‘CB-as-an-appliance’, and aren’t
much concerned with how it works, or
DX and similar topics.

But the ‘CB-for-its-own-sake’
operator, usually to be found on side-
band, on the high channels, is also under
fire from the group he often seems to be
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emulating — radio amateurs. Some
amateurs distrust CB'ers because they
are worried about losing sections of
their bands, others because they feel a
loss of status now the simplicity of
operating a radio transceiver is revealed
(anyone can do itl). Of course many
amateurs, understanding the problems
of TVI (and how to prevent it), quite
plainly do not like anybody who is
stupid enough to illegally operate such
equipment as linear amplifiers without
thought for the consequences on both
TVs and CBs in the vicinity. This is a
perfectly reasonable viewpoint, which |
personally hold and which this magazine
fully endorses.

The ‘I worked hard to get my licence
— why should CB’ers get on the air
without an exam’ argument just doesn’t
hold water. Given CB rigs of adequate
standard, as most ‘top-line’ 27 MHz rigs
are and as should happen on UHF, there
is no requirement for technical
competence or theoretical knowledge
on the part of the operator. Amateur
radio is a different matter — here the
licensee will be running high power, on
‘several bands with a variable frequency
oscillator  (not crystal-locked on
channels), and will probably build, or at
least modify, his equipment, so that a
high level of technical competence is
required. CB’ers are not permitted to do
this, and many would not want to,
anyway.

Do You?

If you do want to delve into the innards
of your rig, if you want to run high
powers and work DX, then in the eyes
of many amateurs you are ripe for
picking and ready for introduction to
the world of amateur radio. In the US
and Australia especially, radio amateurs
are coming to view CB as a source of
new recruits to their ranks.

What | have said so far can be
summarized like this:

If you want to work DX, if you want
to run high power, if you are interested
in radio as a hobby, or if you are not
satisfied with what CB has to offer, then
many of your fellow CB’ers, many radio
amateurs, and very probably the P & T
Department would all be very pleased
and relieved (and you would be too) if
you would take a little time to get an
amateur Novice licence,

The Citizens Radio Service and the

Amateur Radio Service are two
completely different things. Radio
amateurs are not elite CB'ers with

special privileges, and CB'ers are not an
inferior grade of ham, to be kept at bay.

In amateur radio, it is not hard work
to learn a group of facts or swot to pass
the exams since all the information is

stuff which will constantly be used in
experiments, construction and on-air
discussion. In short, it is easy to get a
ticket — easier than you think.

The World of Amateur Radio

Ham radio is a multi-faceted hobby. It
has a social side, which is in many ways
similar to CB. Many amateurs meet
socially and occasionally manage to talk
for half-an-hour without mentioning
technicalities, but never without using
callsigns! Club meetings provide a
rendezvous which is both of a technical
and social nature, and the opportunity
to seek advice on that transmitter
you’re building.

Few hams today build their own gear
for the HF amateur bands, which is
where the main DXing takes place.
Mostly, amateurs will choose a
commercial, often  Japanese-made,
transceiver as the ‘prime-mover’ of the
station, building their own accessories
and ancillary equipment. Many
operators are interested in specialized
communications techniques such as
radio teletype and slow-scan television.

Many amateurs, in the attempt to
improve their signals and work more DX
have undertaken comprehensive studies
of antennas and propagation, and have
contributed enormously to our under-
standing of the ionosphere, as well as
working a lot of DX in the process.

But it is on the VHF and UHF bands
that a lot of attention is focussed. Here,
many new techniques are being tried
which are revolutionising amateur radio.
The VHF 2 metre band is now channel-
ised in much the same way into amateur
gear. The biggest revolution on 2 metres
is probably the introduction of
repeaters which retransmit signals from
a high point, giving widespread coverage
to low-powered stations such as mobiles.

Extend the idea of a high point to
what must be its ultimate conclusion
and you have AMSAT OSCAR 7, an
amateur designed and built satellite
which provides DX communications on
2m and 70cm. This year OSCAR 7 will
be augmented by the first Phase Il
satellite which will orbit much more
slowly, largely reducing problems with
tracking.

In the States and Canada, repeaters
are often connected to the telephone
system, enabling mobiles to make
telephone' calls. Sometimes repeaters
can be linked. together by landlines, so
that greater distances can be covered,
especially in city areas.

Amateur radio is a hobby which is so
broad in its scopé we just can’t describe
it here. But if you feel you're ‘out-
growing’ CB, why not get in touch with
your local amateur radio club and find
out what it’s all about. Their addresses
are in the box in this page.

| wiA
Divisional
Offices

SA:

NT:

NSW:

VIC:
QLD:

WA:
TAS:
ACT:

In New Zealand, contact the New
Zealand Amateur
Society at: NZART, P.O. Box 14589,
Christchurch.

14 Atchison St., Crows Nest,
2065

413 Brunswick St., Fitzroy 3065
P.O. Box 638, Brisbane, 4001
P.0. Box 1234K, Adelaide, 5001
P.O. Box N1002, Perth, 6001
P.0. Box 869J, Hobart., 7001
P.0. Box 1173, Canberra, 2601
P.0. Box 1418, Darwin, 5794

Radio Transmitters

The station of well-known VHF/UHF amateur, Les Jenkins, VK32BJ, comprises home-built gear.
Pic courtesy of ‘Amateur Radio’ magazine.
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ETI 716 45 W stripline 2 m power amplifier
pc board, component side. This is a double-
sided board, other side is complete ground-
plane,

e B T g

IN Component side. ouT

40 W, three stage broadband stripline VHF
power amplifier pc board. 50% actual size.

ouT IN

-

==
=

140 W stripline broadband VHF power
amplifier pc board. This is double-sided
board, component side. Other side is

complete groundplane. 50% actual size.

Groundplane side.

The reverse of these pages is printed
in blue so that the page can be used to
directly make Scotchcal negatives and
hence (using photo-sensitive resist) fin-
ished printed circuit boards. The method
of doing this was described in the
December 1977 issue of ETI. Back issues
are available — see the information on
the Reader Services page.

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978



eti 806

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978

ETI/Unitrex Calculator Contest

The November problem really drew the
crowds, we reckon it must have been
too easy! The correct answer to the
problem of the oranges is seven (7). It’s
obvious, now that you think about it!
Our winner, M. Stuart of Traralgon, Vic.
receives a Unitrex calculator.

This month’s problem stems from an
incident which took place in deepest,
darkest Papua New Guinea many years
ago, and was prompted by a suggestion
from Mr. C. Carpenter of Girrawheen
in South Australia.

ETI’s communication/propagation
expert, researching ground wave
propagation in humid jungle, was
captured by a horde of hostile natives.
Imprisoned in a hut with two doors, our
man in PNG was told that he could leave
by either door, but that only one led
to freedom — the other led to a gently
simmering stewpot.

His two guards, one at each door,
were chosen by the native chief (who
was obviously a betting man) because
of their unique personal traits. One was
a fantastic liar, who never spoke a true
word, and the other was as honest as the
day he was born. Our man was allowed
to ask one direct question of either
guard to help him decide. Needless to
say, our hero escaped — what question
did he ask?

Seal an empty envelope, write your
answer on the back of it with your
name and address, and send it to: Unitrex
Calculator Contest (January), ETI
Magazine, 15 Boundary St., Rushcutters
Bay, NSW 2011. The closing date is the
18th of February.
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We get many enquiries from readers
wanting to know where they can get
kits for the projects we publish. The
list below indicates the suppliers we
know about and the kits they do.

Any companies who want to be
included in this list should phone LES
BELL on 33-4282.

Key to companies:

A Applied Technology Pty. Ltd. 109 -
111 Hunter St, Hornsby. 2077.
NSW.

€C Amateur Communications
Advancements, PO Box 57, Rozelle,
NSW.

D Dick Smith Pty. Ltd. of Crows

Nest, NSW. (see Ads. for address).

E.D. & E. Sales, Victoria.

Jaycar Pty. Ltd. 405 Sussex St.,

Sydney 2000.

L Delsound Pty. 1 Wickham Terrace.
Queensland.

M Mode Electronics. PO Box 365,
Mascot 2020.

N  Nebula Electronics Pty. Ltd. 15
19 Boundary St., Rushcutters Bay
2011. NSW.

O Appollo Video Games of Hornsby,
NSW.

p Pre-Pac Electronics. 718 Parramatta
Rd., Croydon NSW 2132.

g BKX Electronics Supply Service.179
Victoria St.,, Kings Cross. NSW
2011.

T Townsville Electronics Centre.
281E Charters Towers Rd,

Rising Sun Arcade, Hermit Park. 4812

“m
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CB NEWS

Sydney CB Radio Show

Sydney’s first full-scale CB radio show
was held over the weekend of November
26-27 at Hollywood Park, Lansvale,
near Liverpool, on the south-western
side of Sydney.

The show was organised by Tom
Trustrom of CB Radio Shows Australia,
in conjunction with the International
Radio Club, The Fox Tango and Black
Opal CB clubs.

Featuring what was the largest gather-
ing to date of CB equipment suppliers
and CB enthusiasts in Australia (indeed
anywhere outside the USA) the show
was housed in an enormous 70-metre
long circus tent.

Over 20 exhibitors attended and set
up an exciting series of displays of
equipment, antennas and accessories.

Prominent among the exhibitors
were Cadet Engineering, Hatadi Elec-
tronics, Dick Smith Electronics, Chiba
Communications, President Electronics,
Philips Industries, Mobile One and quite
a number of local retailers.

Tom Trustrom, organiser of the
Sydney CB Radio Show, said about
3000 enthusiasts passed through the
show which was disappointing consider-
ing the huge CB population in Australia’s
largest city.

This may have been due to a number
of reasons. According to a number of
CBers who spoke to ETI and CB Aust-
ralia’s staff, there was little prior publi-
city locally and Hollywood Park was
not really centrally located or well-
serviced by public transport.

Highlight of the weekend was a
barbeque and country’n’western show
hosted by Australian performer, Lucky
Starr.

All who attended agreed that it was a
great show and, as Tom Trustrom is
planning bigger and better things for
1978, everyone’s looking forward to the
next one.

The Power Wing
The ‘Power Wing’ is the latest thing in
antennas, from the Channel Master
company in the US.

Claimed to be ideal for boat, car, van
or truck, the Power Wing CB antennas
will be distributed in Australia by

O’Donnell  Griffin  Television and
Channel Master outlets throughout
Australia.

The Power Wing is a high capacity,
top-loaded antenna which uses a high-Q
coil for superior performance.

The unique design is claimed to give
better overall current distribution on the
antenna resulting in better efficiency.

Completely weather protected, the
all alluminium aircraft-type surface of
the unit is protected by a marine
acrylic coating, with the fine tuning tip
being made of stainless steel.

The rigid aerodynamic design of the
antenna means that it will not ‘de-tune’
when the vehicle on which it is mounted
travels at high speed.

The antenna is easy to install and
comes in kit form with full directions.

A single coin-operated screw allows
the top section wings and base to be
removed and put in a safe place.

That's life!

Along with your TV, fridge, blender,
toaster oven, deep cooker, microwave
oven, hi-fi system etc — you can now
equip your lifestyle with Sanyo CBs!

Sanyo have released a range of three
18 channel AM rigs all featuring attrac-
tive styling with sloping, wood-grain
front panels.

All three feature digital LED channel
readout, PLL frequency synthesizer and
a large illuminated S/FR meter.

Each model also includes a LED
modulation indicator.

The economy rig is the TA2100
which includes only the basic controls
plus a switchable automatic noise limiter
for the receiver.

The TA4100 is a mid-range rig that
includes an RF gain control and a delta-
tune switch in addition to all the
controls provided on the TA2100.

Top of the line in the Sanyo range
is the TA6100. This rig includes an RF
gain control, Mic gain control, LED
display dimmer, delta tune switch and
an ANL/NB switch to provide
maximum operating convenience.

In addition to the transceiver range,
Sanyo have a base-loaded mobile whip
for 27 MHz CBers.

Just over one metre long, the whip
features a heavy, chromed spring for
maximum flexibility and a mounting
which can be fitted on the roof, trunk
or cowl of a vehicle.

Designated the TAS 512B, the whip
has a simple SWR adjustment and comes
complete with a length of coax termin-
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ated in a standard PL259 connector as
do most whips these days.

The three rigs and the mobile
antenna should be available through the
usual Sanyo outlets Australia wide.

Unique new Xtal rig

Arriving just a little late to be included
in last month’s issue was the news that
Xtal — a very early brand name on the
Australian CB market, recently eclipsed

by the rush — have released a P & T
approved SSB/AM transceiver, the
XSSB-10-18.

This rig includes a unique feature
that no other rig on the market has —
a dual channel indicator that shows
both the Australian channel numbers
along with the corresponding US 23
channel system numbers!

Another feature that would appear
to be unique so far is a priority switch
for the emergency channel, channel five.

The Xtal XSSB-10 includes a full
complement of controls and is currently
available from Farad Electronics P/L,
of 212 Balaclava Rd, Caulfield Vic,
(509-7085, 509-1321).

Scalar UHF antennas

Scalar have ready a range of UHF
mobile and base station antennas to suit
the 40 channel 476 MHz CB band.

A range of three UHF base station
antennas can provide gains of 3dB (a
factor of two), 4.5dB (a factor of three)
and 6dB (a factor of four).

p The model CB470 provides a gain of
dB.

The antennas consist of radiating
elements in a ‘collinear’ (all in line)
arrangement, fed in phase and encapsul-
ated in a weatherproof fibreglass
housing.

The Scalar model M39 is a mobile
UHF antenna designed for operation
over the 470 to 500 MHz band. It has
a gain of 4.5dB and stands about 600
mm high.

For further details, price etc, contact
Scalar at 18 Shelley Ave, Kilsyth Vic
(727-9677).
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Instant Component Service
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[nstant TOE) Quality British Made
SO_mponent ne.an N

ervice products limited -

CONTROL KNOBS CABINET FITTINGS

DISTRIBUTORS :- R621 body
N 0 RT H [ ] :(vi?tifa:!/eaiflta):ﬂye.'i'noglggn:)r

grey or plated chrome or
J. A. SEVERN ‘*,‘g'g'mm Py W W ) SR69 SR 30
P X 0 ] BOX 47 high. Corner Piece  Socket Recess Cup
Epplng 2121 to fit hole size 27mm
869-1058 R622 knob top

so UT H [ Available in red, green,

blue, yellow, mauve, white,

BRYAN CATT sseiha | !
INDUSTRIES.

105 Miranda Road South, = s

(Neal’ MOtOI’ RegIStI’Y) To hide potentiometer

Miranda. e oo et in Grile.  Bor Handte
Phone: 524-4425 e sl lel

Telex AA27266

EAST.

RADIO DESPATCH
SERVI CE - Available in clear, black,

R623 skirt

rey, chrome or go o ,
869 George Street, gIEZéd.h";G.s;?n gia’f’x .= ‘L ~ SR 3
Sydney, NS W. 2000 3mm total height. P a, " Pocket H;:dle
PhOne 21 1_0191 '{‘ v C; to fit hole size 48mm x 105mm
slider knobs

WE ST = to fit either vertically

or hori'zontally on-to mostof R72¢
ELECTRONIC Rataie e oo o N
sDISTRIBUTORS) inc. black and white.

A Division of Electronic

SR70€ SR 32
Castor Cup Foot

o . R72 11 18 13 high.
Enthusiasts Em poriu m). il 16rme el M gl 38mm x 15mm
2-3 Post Office Arca_de' BLACK GRILL CLOTH 1 metre wide  $9.00 1 metre
Jche St 3 Pend‘e Hl”, BLACK VYNIL 1.25 metres wide $4.00 1 metre
N.S.W. 2145. Phone GUITAR SPEAKER CABINET ACCESSORY KIT
636-5222 FOR THE HOME CONSTRUCTOR CABINETS SIZE
UP TO 30” x 15" (QUAD TYPE CABINET)
BLACK GRILL MATERIAL ~1 A FREE CATALOGUE AND PRICE LIST AVAILABLE:
NEWCASTLE: BLACK VYNIL MATERIAL ALL TRADE ENQUIRIES WELCOME.
DIGITRONICS
8 CORNERS PIECES (R69) | $34.90 AVAILABLE FROM:
186 Parry Street, 1 SOCKET RECESS CUP (R 30) | plus postage; HOLDEN WASP INTERNATIONAL
1 INPUT SOCKET P.O. BOX 532
NewcaSﬂe WeSt, 2302 4 FEET (R32) 39 CHALDER,STREET,
Phone: (049) 614991 2 LARGE HANDLES (R38) _| MARRICKVILLE. N.S.W, 2204.
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SUPERSCOPE.

Story" Teller

WITH the possible exception of a recent Australian recording of
Peter and the Wolf the very worst recordings ever made are those
of childrens’ fairy tales. Many are so bad that the sheer cynicism of
the producers boggles the imagination.

Because of this we were delighted to receive a set of cassette/book
packs produced by Superscope which really are truly excellent.
Each pack consists of a beautifully recorded cassette which for
ease of handling has identical recordings on each side plus an
equally well produced hard-bound book which a child can follow
as he listens to the words. The books are very attractively produced
— iliustrated throughout in full colour — and printed on a heavy
stock.

Many of our staff members’ kids have 'tested’ the cassettes and the
only problem has been wresting them back again afterwards!
Auriema (Australasia) Pty Ltd, who are the local Superscope
agents, have arranged to supply our readers with these Story Teller
cassette packs at the extraordinarily low price of five packs for
$11.99 (pius $1.50 post and packing). The normal retail price of
these packs is $3.95 each.

Mény readers will buy all twelve cassette packs — the price of the
complete set is $28.80 (plus $2.00 post & packing).

This offer is made by Auriema (Austraiasia) Pty Ltd of Brookvale
NSW. Cheques should be made out to Auriema Pty Ltd and sent
together with the order to Auriema Cassette Offer, Electronics
Today International, 15 Boundary St, Rushcutters Bay, NSW, 2011.
Please allow at least three to four weeks for delivery.

Offer closes March 15th 1978.

GENERAL

The titles offered are listed on the order form. Please tick your
choices. Also please mark with a cross two or three alternatives in
the event of your first choice not being available.

In the event of none of your original choices being avallable the
sponsors reserve the right to substitute any others from the list
below. They're all good!

80
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ORDER FORM

i

: Cinderella.............ocoovivvvieriiiiiinn O
I Sleeping Beauty ..., 0O
: Jack and the Beanstalk......................... a
1 Hansel and Gretel ........................coe. O
b Aladdin................................ S O
b Snow White ... O
I The Ugly Duckling................ooooveiiennn. O
: Rumpelstiltskin ................cocooiiiinnn. O
g Little Red Riding Hood ......................... O
T TR SRR—— . IR O
: The Elves and the Shoemaker................. O
: Tged TOADD < <. oo, Lo pa e - - - g, . 5114 a
: Mark you first preferences with a tick —

your second preferences with a cross.

PRICES

FIVE PACKS ..o s $11.99 |1
POSt & PACKING . .wcerverresrer e sereeereeereeesreor e $1.50 §
POEDL: ... .......... ot RS S $13.49 :
TN PACKS ..ottt $23.98 1
POSt & PACKING.........oocvvverirereeeeeesereeeeenn, $2.00 1
MR, ... | it o LS $25.98 :
All twelve Packs......ccccvvemriveiieesiceiiirecirenns $28.80 |
Post &IRACKIATE .. : - st it et iih hsenstis TP $2.00 |
R 01 ) ol = — SRR T $30.80 |
Please forward ...........cccccmveennneenen. qty of Story Teller :
Packs. | enclose my cheque/postal note accordingly. "
INVARIE S5« s o sotsisaimse -+ ST HEEE v BEm B ST R e« B e S = D s S - i
ADDRESS ... eevreenesersassansserssssisssasssssessssssentsessssasesassnsssssssssassases 1
.............................................. POSTCODE.......urmreeressssnecsssassnens )

Please make cheques/postal notes payable to |
Auriema Pty Ltd and send together with order to |
Auriema Cassette Offer, c/o Electronics Today i
International, 15 Boundary St, Rushcutters Bay, NSW "
2011.

s BT s = i R )

COMPLEMENTING the ‘fairy tale’ cassette offer Auriema have
also arranged to offer readers Superscope’s excellent Model
C101A mains/battery operated cassette recorder at the
specially reduced price of $49.95 (plus $3.00 post & packing).
Normal retail price of this unit is $69.95.

And what's more — the sponsors will include two Superscope
Story Teller cassette packs free of charge (choice of units to
be at Auriema’s discretion.

The Superscope C101A is a good compact robust unit with
excellent features including built-in condenser microphone,
decent size inbuilt speaker, mains/battery operation,
automatic record level, automatic shut-off, locking fast
torward/rewind buttons etc etc.

We've been using one ourselves for several months and
thorou?hly recommend it as a goad all-round useful device,
This offer is made by Auriema (Australasia) Pty Ltd of
Brookvale NSW. Cheques should be made out to Auriema Pty

.

E

SUPERSGOPE .

RECORDER
OFFER

Ltd and sent together with the order to Auriema Recorder
Offer, Electronics Today International, 15 Boundary St,
Rushcutters Bay, NSW, 2011.

Please allow at least three to four weeks for delivery.

Offer closes March 15th 1978.

ORDER FORM

| Please forward one Superscope Model C101A mains/battery cassette recorder at l
$49.95 (plus $3.00 post & packing).

| | understand that | will also receive two Story Teller cassette/book packs free of charge. |
| Name {
| Agaress |
{ |
| .. Post Code :
: |
| { enclose my cheque/postal note for § accordingly. |
[ SINAG. ...t S :

| Please make cheques/postal notes payabie to Auriema Pty Lid and send together
with order to ‘Auriema Recorder Offer’, c/o Electronics Today International, 15
| Boundary St, Rushcutters Bay, NSW 2011. l
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It’ Crystal Clear

the FAMOUS MACHINE

1T'S CRYSTAL CLEAR|! The Icom 1C22S synthesised
2m FM mobile transceiver features prograinmable ROM
for any frequency multiple of 25KHz from 146 thru
148 MHz. Your new IC22S comes complete with 90 day
warranty, mic, mobile mounting bracket and instruction
manual. Price $279.

ALL-MODE for TWO

The tC211 is the all-mode ac/dc 2m station featuring twin
optically coupled LED readouts, handles FM, USB, LSB
and CW operation. Complete with mic, handbook and
VICOM 90 day warranty. Price S785.

DIGITAL 1C-245

The 1C245 fm mobile is synthesised with 4 digit readout.
Covers 144 !hru l48MHz in SKHz steps! This is the ulti-

The popular VC2 swr/pwr meter for ham and CB use covers

3-150MH2. Each unit is
Australian ham bands plus CB, high accuracy with
measurements 12/120 watts with total capability 1000
Comes ‘complete with informative instructions

MIGLIEL.
ve-e

Swk o vv!l L1157

individually calibrated for

the
power
watts

Price $38

Hold it?

Take hold of the great pair of SSB twins, the 1C202 and
IC502 tranceivers. Three portable watts on two metres or
six

HELLO 6M DX

Yes, the 6m DX season is now on. The IC502 is ideal for
your own experimentation on thls band. The IC502 covers
52-53MHz with VFO control, RIT, effective noise blanker
provision for external power and antenna and comes
complete with carry-strap, mic and English manual. Backed
by VICOM 90 day warranty. Price $219.

2M SSB PORTABLE

The 1C202 is the ideal 2m exclter for those long-haul DX
contacts or to work OSCAR. 3 watts ssb and cw. VXO con-
trol, quality manufacture and comes complete with English
manual, carry-strap, mic and VICOM 90 day warranty
Price $219.

ACCESSORIES FOR THE PORTABLES:
Rubber Ducky 2m antennas

Mobile bracket for portables

BC-20 nicad battery pack and req.

1C3PS power supply stand

ICS0L 6m linear, 10w out

IC20L 2m linear, 10w out

ICOM

WRITE FOR THE ICOM CATALOG

MORSE KEYS

HK702 deluxe, marble base
HK708 economy model
HK706 operator's model
MK701 manipulator
ED103W electronic keyer

MICROPHONES

VM-1 ptt lowZ, noise-cancelling
VM-2 base with preamp, low 2

L.P. FILTERS

FD30M 32MHz cut-off, 1KWpep max
FD30LS 32MHz cut-off, 200w max

$13
s18
$57
$115
§$98
$98

S35
$20

Purchases of ham equipment may be asked 10 produce
evidence that he/she is & holder of an Amateur Certlficate of
Proficiency

Australia’s

TOP ham supplier *

¥ ¥

YAESU

FT101E HF transcelver 160m thru 10in
FL2100B HF linear amplifier

FRG-7 Receiver

FT301D HF solid-state transceiver

® KENWOOD

TS8208 HF dlgital transceiver
TS520S HF 160-10m transceiver
VFOB820 vfo for TS820S

TVS02 2m transverter

TVS506 6m transverter

TR7400 2m fm digital transceiver
MC50 desk mic, dynamic

SPEECH PROCESSORS

MC330 audio mic compressor, ac/dc
RF 550 rf speech processor
RF 440 rf speech processor

ROTATORS

ART3000C heavy duty with control box
ARTB8000 super heavy duty
AR22XL light duty for small beams
Direction: Russell J. Kelly
Pater D. Williams

NOISE BRIDGES

TE7-01 Omega, up to 100MHz2
TE7-02 Omega, up to 300MHz

BALUNS

AS-BL{Asahi) for beams

BN86 (HyGain) for beams

BL50A (Rak) 50 ohm, 4Kw, di
BL70A {RAK) 70 ohm, 4Kw, dipole

couplers

CL65 500w, 2.5 thgu 20MHz
CL99 200w, 2 metres
CSW216 incl swr/pwr meter, 3.5-28MHz

$849 uniden

The fabulous Uniden 2020 phase-locked-oop transceiver
offers se separale usb/Isp/cw 8-pole crystal filters as standard
and 6146B"s in the final with screen voltage stabilisation for
minimum_distortion products. Features plug-in pcbs and
even the front panel can be swung out for easy servicing. A
full spares catalogue Is avaflable together with change-oves
pcb’s. Compare the Uniden 2020 with other HF transceivers
and you'll be quickly convinced that [t offers the best value!

$40
§55

3
$30
§25
$26

Antennas!

You know you can count on

= s
i ing-gain
TH6DXX 6el 10/15/20m Thunderbird

TH3MKS3 3el tribander 8dB gain
TH3Jr 3el tribander, 12' boom

TRAP VERTICALS

V5Jr 6.7m high, 80 thru 10m, no guys
V4Jr 4.25m high, 40 thru 10m, no guys

TRAP DIPOLES

MidyVN 80 thru 10m
AL4BDXN 40 & 80 metres, 2Kw

TWO METRES

ARX-2 Ringo Ranger base antenna
Lindenow wave mobile whip

42S '4 wave mobile whip with cable
82D wave mobile whip with cable

Prices and specifications subject to change without
notice.

Head Office an

139 AUBURN ROAD, AUBURN, Vic.
Telephone: (03) 82.5398, (03) 813.2355

TLX 30566

Adelaide: 43.7981

Brisbane: 38+ 4480

Canberra: 82.3581
Perth: 446.3232
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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 published

material is paid for -

generally at a rate of $5 to $7 per item.
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NOVEL INDICATORS

Since a bicycle has no effective width,
normal indicator lamps placed on each
side do not give a clear indication of
direction when seen from a distance,
especially at night.

The circuit shown is a-four stage ring
counter which sequentially drives four
vellow lamps giving an impression of

LEFT A—‘L'F —allabﬂ'
1N4001 ‘Ill g

movement i.e. towards the left or right.
Lamp sequencing rate can be altered by
changing C1 and C2. (50uF was found
to be about right). Oscillator pulses are
shaped by schmitt trigger 1C1b. The de-
coding and output gating are performed
by ICs 3, 4, and 5. Driver transistors Q1
to Q8 can be any low current, medium
gain NPN silicon.

0.1
1A
0.
"7

.
i,
]
0 o AF -

u 0.1uF | 0.1uF 0.2uF
4708
0
_l 81 - 15012
1 0.2uF
7 &Y a7 PIN 73 OV
PIN 14’ o5V
ak

7 aK7

—

2204F

7400 SIREN off alternately, giving the two tone

The siren consists of two oscillators
which generate the tones. A third oscill-
ator is used to switch the others on and

affect.
By changing the capacitor values diff-
erent tones can be produced.
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UNIQUE
ELECTRONICS
SECURITY
CO. P/L.
682-3325

e A new shop catering
for the hobbyist, CB'er
and for the trade.

o We specialise in:
Components Kits
Technical Books
Burglar alarm equip.
CB Club needs.

e We have a range of data
books for your use — or
purchase your own copy.

e We stock a full range
of security equipment
Installation companies
check our prices.

o If you are having technical
problems with your equip-
ment
drop in and have a chat,
perhaps we can help you.

¢ If you don’t see what you
want displayed, please ask
us, we can probably obtain
it for you.

e MAIL ORDERS WELCOME
SEND YOUR ORDER TO
P.0. BOX 402,
PARRAMATTA, 2150

o TRADE SALES WELCOME
=

P
(o=
-
Burnett Street § Fowler Road
X| &
(-]
=

383 MERRYLANDS ROAD,
(CNR. BURNETT STREET)
MERRYLANDS, N.S.W. 2160
682-3325

83



(HARDWARE

PCIS 15 WAY,.15"PCB CONN. 4 for $1,00
PSI  ROCKER SWITCH 5PST 30c & for $1.00
RN] 240V NEON PUSHSFIT e & for §1.00
B2l ®13V BEZEL,RED & GREEN 30¢ & for $1.00
M5l MICROSWITCH SPDT * s0¢ 3 for $1.00
K10 ASSORTED PLASTIC KNOBS 25¢ 10 fo; $2.00
bs2 2PIN DIN SOCKETS 35¢ 10 for $7.00
DP2  2PIN OIN PLUGS 25¢ 10 for $2.00
RCAS 5 WAY HCA SOCKETS "t 60¢ 2 for $1.00
RCA6  6MAY RCA SOCKETS 60c 2 for $1.00
PN216 9V BATTERY SNAP 12¢ 10 for $1.00
FHL  3JAG PANEL FUSEHOLDER 60¢ 10 for $5.00
ALS  240V,3A SPST AL.TOGGLE 35¢ 3 for $1.00
PPT  PMG TOGGLE 4PDT MOM. 30¢ 4 for S1.CO
TC120  }2-120PF TRIMMER 25¢ 5 for $1.00
o

TRANSISTORS

o4 1A 400V BRIDGE @ $1.20 2 FOR § 2.00
D8 2A BOOV BRIDGE € §1.60 2 FOR [ .00
SCTe10 6A HOOV THYRISTOR @ $1.20 2 FOR § 2,00
MAC11-6 6A 400V THYR]STOR @ §1.20 2 ¥YoR § 2.00
AD 161 $1.60 EACH OR 2 FOR S 3.00
AD 162 S1.60  EACH OR 2 FOR § 3.00
AFZ 12 63¢ EACH OR 2 FOR $ 1.00
ASZ 18 $2.20 EACH OR 2 FOR § &4.00
8C 309 9c  EACH OR 15 FOR § 1,00
BC 350 8¢  EACH OR |5 FOR § 1.00
BFY 50 \s &/ 40c  EACH OR 3 POR 5 1.00
BFY 51 /" 40c  BACH OR 3 FOR 5 1.00
BFY 90 $i.20 EACH OR 2 FOR § 2.00
8F 337 80c  EACH OR 3 VDK 5 2.00
SE7055 $S¢  EACH OKR 2 FOR $1.00
TIP30SS 80c  EACH OR 3 FOR § 2.00
282904 36¢  EACH OR 3 FOR § 1.00
2N2904A 36¢  EACH OR 3 FOR § 1.00
2N3566 J6¢ EACH OR & FOR § 1.00
2N3568 45¢  EACH OR 3 FOR § 1.00
2N3638 30c  FACH OR 4 FOR § 1.00
24355 45¢  EACH OR 3 FOR 8 1.00

PNP GENERAL PURPOSE SMALL SICNAL. 40 Ve, 100 mA.
1 WATT-DISSIPATION AT 25 DEGREES CASE TEMP. DC
CURRENT GAEFK OF 40 TO 400, LOW SATURATION VOLTS
f1 OF 200 MHz AT 20mA. MADE BY MOTOROLA

8¢ EACH, 15 FOR $1.00, 100 FOR $6.00 AND  ONLY
$25.00 FOR 500.
e, -
ZENERS
400mW ZENERS IN THE FOLLOWING VALUES
8.2V, 12v, 22v, 24V, 27V, 3OV,
18¢ EACH OR 7 FOR § 1.00
$00mW ZENERS, MOTOROLA RRAND
8.2v, 12v, 30V, 100 FOR  $10.00

- ”) -
SE 7055

NPN HIGH VOLTAGE YIDEO OUTPUT TRANSISTOR, 220V.,
MAXIMUM DISSIPATION OF 7 WATT AT A CASE TEMP. OF
25 DEGREES. DC CURRENT GAIN OF 20 T0 75. fy OF
40 TO 50 MHz. MANUFACTURED BY FAIRCHILD.

$5¢ FACH, 10 FOR $5.00, 100 FOR $40.00 AND ONLY
$90.00 FOR 300.

COILS

Vpcl lufl RF CHOKE 15¢ 0 for $1,00
VF 2.2ul RF CHOKE ,..\lic 10 for §1.00
vPCl 3.3ul RF cHOKE( { 15¢ 10 for 5t.00
VPCS 4.7ul RF CHOKE 15¢ 10 for $1.00
VPC? 6.8ul RF CHOKE 15¢ 10 for $1.00
VPC33}  33uH RF CHOKE 15¢ 10 for $1.00
VPCI00 100uH RF CHOKE 15¢ 10 for $1.00
VFC330  330ul RF CHOKE 15¢ 10 for $1.00
25gm COILS OF WIRE 18 B&S TO+40 B&S each §1.20
ST45C  455kHz. IF COIL $1.30 10 for $9.00
$203  OSCILLATOR COIL $1.50 10 fow $9.00
S193% RF COTY. $1.50 10 for $9.00
FR1 FERRITE ROD COIL $1.50 10 for $9.00
SC0.2 .2uH CROSSOVER COIL $1.80 3 for $5.00
SC0.35 .35mH CROSSOVER ©O1L 51490 3 for 85.00
SCO.5 .5mH CROSSOVER €OIL $2.00 3 for $5.00
SC0.75 .75ml CROSSOVER COIL $2.10 3 for $6.00
sci ImH CROSSOVER COIL $2.20 3 for $6.00
scl.2 1.2mH CROSSOVER $2.30 3 for $6.00
SCI.S  1.5mH CROSSQVER $2.40 3 for $7.00
SC1.75  1.75mH CROSSOVER $2.50 3 for §7.00
2 2mi CROSSOVER COIL $2.60 3 for $7.00
$C2.25 2.25mH CROSSOVER $2.70 3 for $8.00
$C2.5  2,5mH CROSSOVER $2.80 3 for $8.00
TAG TANTS -
3.3 ufF 35V 25¢ EACH OR -5 FOR § 1.00
33 wF 10V 2%¢ EACH OR 5 FOR § 1.00
47 uF 6V 25¢ EACH OR 5 FOR § 1.00
68 uF I 25¢ EACK OR 5 FOR  § 1.00
100 uF IV 25¢ EACK OR 5 FOR § 1.00
OPTO -electrornics
FX 300 0.3 iach COMMON CATHODE $ 1.65
FN 307 0.3 inch COMMON ANODE $ 1.65
FNDS00 0.5 fnch COMMON CATHODE $71.95
FNDS07 0.5 fach COMMON ANODE $ 1,95
GR110 Small nixie tube, long deads 45¢
GR11) Large nixie tubs, long leads 45¢
ZMI000  Nixie tubs, PC board mount $0¢
12807 40¢

CAPACITORS

PIGTAIL TYPE
2 uF SOV 1le EACH OR 10 FOR $ 1.00
22 uF 63V 12¢ EACH OR 10 FOR § 1.00
100 oF 50V 15¢ EACW OR & FOoR § 1.00
220 uoF 25V 20c EACH OR 6 FOR § 1.00
220 wF 50V 30¢ FACH OR & For § 1.00
470 uf 23V 30c EACH OR 4 FOR § 1.00
470 uF 63V 30c °* EACH OR 4 FOR §1.00
1000 uF 50V 40¢ EACH OR 3 FOR § 1.00
2500 uF 25V 49%¢ EACK OR 1 FOR § 1.00
2500 uF 35V 65¢ EACH OR 2 FOR § 1.00
3300 uF 16V 49¢ EACH OR 3 FOR § 1.00
PC BOARD TYPE
22 uF SOV 1€ EACH OS 10 POR  § 1.00
47 uf 50v 15¢ JR EACH OR B FOR §1.00
330 oF S0V 30¢ ¥ EACH OR 4 FOR 1,00
470 uF S0V Jo¢c * EACH OR 4 FOR $ 1.00
1000 uF 35V 40 EACH OR 3 FOR $1.00
120 pF I5¢ .EACH OR 10 FOR § 1.00
270 pF 2 15¢ EACH OR 10 FOR § 1.00
470 pF ' I5¢ EACK OR 10 FOR 1.00
820 pr 15¢ EACH OF 10 FOR § 1.00
0047 oF 20¢ EACH OR 8 FOR § 1.00
10 LINEAR 30mn ‘ 2%¢ 5 tar 51.00
20K LINFAR 30mm 28¢5 far $1.00
M LoC 0mm 2% 5 for $1.00
1K LINEAR 45om 40¢ 3 for $1.00
470K 10G ROTARY 3¢ 4 for $§1.00
25K DUAL LINEAR 59¢ 2 for $1.00
SOK  DUAL LINEAR 59¢ 2 for $1.00
100K DUAL LINEAR $9¢ 2 for $1.00
S0K  DUAL LOG / $9¢ 2 for {1.00
SOK  DUAL LOG TAP ~ $9¢ 2 for 51.00
470K DUAL LINEAR ® 59¢ 2 for 51.00
.082 uF 100V 12¢ EACH OR 10 FOR § 1.00
.047 uF 100V 12¢  EACH OR 10 FOR §1.00
1 wuF 100V 12¢ EACH OR 10 FOR  $ 1.00
.33 uF 100V 12¢  EACH OR 10 FOR 1.00
.47 uF l00¥ 12¢ FACH OR 10 FOR $§ 1.00
<56 uFf 100V 12¢ EACH OR 10 FOR § 1.00
<47 uF 250V 12¢ EACK OR 10 FOR § 1.00
.56 uF 250V 12¢ FACH OR 10 FOR § 1.00
1 uF 100V 2%¢ EACH OR 3 FOR § 1.00
1.5 uF 250V S$S¢ EACH OR 2 FOR $ 1.00

vuU S
METER

SPECIAL | .

W METER & cm square. Black face, vhite and red
scale suitable for back lighting. Fantastic value
whilé they dast.

30W RMS
12INCH
16.00

PLESSEY CI2F SPEAKERS B and 15 ohn available. 4
\steal at this price. Sujtable for guitar, PA and
H4FE use. Pricd fncludes PoP.

6 DIGIT COUNTER

S1X DECADE COUNTER, DISPLAY AND TOTALIZER IC CHIP.
DATA SUPPLIED, AN ECONOMICAL SOLUTION TO COUNTERS|
UP - DOWN COUNTER, PRESETTABLE, INTERNAL REGISTER.,
AND COMPARATOR. SEVEN SEGMENT OUTPUT.

MK50395 CHIP PLUS DATA...ovsivienasenonnns $l9.50‘
SIX  FNDSST

SEX

43" READOUTS..........pcnvw.. $10.00)

FNDSOO 5"  READOUTS.cvnuvsrvrssvaves $11.00]

=i

@ 45¢ OR 10 FOR § 4.00
@ 35¢ OR 10 FOR § 3.00

PC BOARD

PC6u  6™x A" [AMINATE
PCB2  B"x 2“ APPROX.

BOARDS FOR ALL PROJECTS ARE AVAILABLE, PRICES AS
FOLLOWS FOR EACH BOARD

SINGLE LAMINATE 90¢ + 6c PER SQUARE INCH
SINGLE FIBREGLASS ) $1.20 + 8¢ PER SQUARE INCH
DOUBLE FIBREGLASS : $1.80 + 12¢ FPER SQUARE INCH

BOARDS TD YOUR OWN POSITIVE OR NEGATIVE ARTWORK
AVAILABLE AT THE SAME COST PROVIDED ARTWORK ‘IS
SUFTABLE FOR PHOTOGRAPHY .

EA CDI

Complete kit with prevound secondary coil.
quality components and undrilled metalwork.

18.50 -

High
Buy

now for easy vinter starting and running.

EA SQ

29.00

This 18 the three 1.§, $SQ decoder kit as Jéatured

l“ EA Februnry 1977. Complete with board,

rotary

Jote and 1C's. No case or powver supply. Thie is a

very popular kit. See below for conversion kit.

EA SQs

22.00

As above but excluding MC1312 and asaoclated bits

Coavert your existing simple SQ

potier to full SQ

with vave matching lakic. Outetanding performance

PROJECT
ELECTRONICS KITS

ALL THESE KITS INCLUDE BATYERIES IF 3, 6 OR 9 V.
A FOUR INCH E1GHT OHM SPEAKER SUITABLE FOR SCREW
MOUNTING, PC BOARD 1F ILLUSTRATED IN THE PROJECT
BOOK, AND PARTS AS-PER PARTS LIST.

PROJECT ELECTRONICS FROM ETI, (With P&P) $ 5.00
ETI 041  CONTINUITY  TESTER $ 4.95
JETI 042 SOIL MOISTURE INDICATOR $2.95
ETI 643  HEADS OR, TAILS $ 3.95
ETI 044 TWO TONE DOORBELL $ 6.95
ETI 045 500 SECOND TIMER $ 5.95
ETI D47  MORSE PRACTICE SET $ 7.95
ETI 511 BATTERY SAVER $ 3.95
ETI 048 BUZZ BOARD $3.95
ETL 061 BASIC AMPLIFIER $ 6.95
ETI 062  SIMPLE AM TUNER $9.9%
ET! 06)  ELECTRONIC BONGOS $ 4.95
ET1 064 SIMPLE INTERCOM $ 4.95
{ONE SPEAKER ,MUMENTRY TOGGLE SUPPLIED)
ET1 066 TEMPERATURE ALARM $ 6.95
ET1 067  SINGING MOISTURE - METER $5.95
ETI 07) TAPE NOTS LIMITER $ 3.95
ET1 072  TWO - OCTAVE ORGAN $%.95
ETI 068  LED DICE $ 6.95
ET1 081 TACHO $ 9.95
ETI 085 OVER = REV ALARM $ 5.95
ETI 528 INTRUDER ALARM $ 9.95
ETI 084 CAR ALARM $ 8.95
ETI 083 TRAIN CONTROLLER $127.95
ETI 0B6  FM ANTENNA $
ETI 087 OVER LED $ 3.95
ETI 065 ELECTRONIC SIREN $12.95
TEST GEAR FRUM ETI { WITH P4p) $ 3.50
ET1 438 AUDIO LEVEL METER $13.50
ETI 1l6 IMPEDANCE METER $47.50
ETI 128 AUDIO MILLIVOLTMETER $49.50
ET1 523 DIGITAL DISPLAY $19.50
ETI 117 DIGITAL VOLTMETER
ETI 118 SIMPLE FREQUENCY COUNTER $32.50
ETI 133 PHASE METER (with case) $15.50
ET1 130 TEMPERATURE METER $12.50
ETI 102 AUDIO SIGNAL GENERATOR $29.50
ETI 441 AUDIO NOISE GENERATOR $ 9.50
TTI 426 TONE BURST GENERATOR §21.50
ETI 121 LOGIC PULSER $11.50
ETI 122 LOGIC TESTER $59.50
ET1 123 SIMPLE CMOS TESTER s24.50
ETI 222 TRANSISTOR TESTER $17.50
ETI 115 LINEAR IC TESTER $21.50
ETI 11 1C POWER SUPPLY $27.30
[ETT 105 DUAL POMER .SUPPLY $99.50
ETI 221  BASIC POWER SUPPLY $21.50
ET1 132 POWER SUPPLY (uwith out meter) $32.50
ETI 1324 POWER SUPPLY (with meter) $39.50
'ETI 119 SWITCHING REGULATOR SUPPLY $49.50
ET] 108 DECADR RESISTANCE BOX $25.50
ET] 106  OSCILLOSCOPE CALIHRATOR $17.50
ETI 114 DUAL BEAM ADAPTOR $25.50
ETI 112 AUDIO ATTENUATOR $23.50
ETT 840 UNIVERSAL TIMER $59.50
ET1 704  CROSS HATCH AND DOT GENERATOR  $17.50
ETI 129  RF SIGNAL GENERATOR $29.50
ET1 706 MARKER GENFRATOR $29.50
ETI 120 LOGIC PROBE $13,50
ETIB04  TELEVISION GAME § 49.50
This kit includes the new games
has both vertical and
movement. To use {t
Ppan pots are required and these
are Included in this kit,
AY 3 8350 chip and two pan pots § 23.50

KITS AND PARTS )
MAY

ETI549  INDUCTION BALANCE DETECTOR $ 29.50
ETI549A BOARD s 1.60
ETI546  PHOTOGRAPHIC STROBE Enquire
ET1548 BOARD $ 1.5
ET1316  TRANSISTOR ASSISTED IGNITION $ 16,50
ET1316 BOARD s 1.30
ETI4BIPS 12V to 40V  100WATT COKVERTER $ 29.50
ETI4BIPS  BOARD $ 2.00
ETI44G  FIVE WATT STZREO $19.50
ET1444 NEW BOARD 5 2400
14382 $ 2.95
L3795 $ 8.50
ETI 581  DUAL POWER SUPPLY $17.50
ETI $81 BOARD $ 1.40
PLI0 - 5VA $ 8,75
7815 IC $ 2,55
7915 1€ § 2,55
ET1 547  TELEPHONE BELL EXTENDER $16.50
ET1 547 BOARD $ 1.60
CA 3130 1C $ 2.25
NE 355 IC 20¢
ETI 712 CB POMER SUPPLY 29.50
ET1 712 BOARD $ 1,60
PL30 - 60VA $15.00

ETI 481  HIGH POWER PA/GUITAR AMP
ETI 480 BOARD $ 1.60
ETI 480PS BOARD $ 1.60
ET1 481M BOARD $ 1.60
ETI 445 BOARD $ 1.20
ETI 446" BOARD $ 1.40
ET1 449 BOARD 120
ETI 418 BOARD $ 1.60
ET1 480 /50M RIT $14.50
ET1 480 /100W KIT $18.50
ETL 48095 KIT $16.50
PF 3577 for above $19.50
ETI 481 KIT $12.50
ET1 445 KIT §46.95
£T1 446 XIT $7.95
ETI 449 KIT $4.95
ETI 438 KIT $13.50
CA 3140 I 5 2.25

ETI 485  GRAPHIC EQUALISER

ETI 485 BOARD s 2.00
1M 4136 IC's $ 4.50
SK LINEAR 4Sem POTS 90¢
250K LOG 45mm POTS 90¢
PN 4093 KNOBS 35¢
MODULE KIT Yillustrated) $26.00
ET1484  COMPRESSOR EXPANDER $ 49.50
. ETI484 BOARD s 2.00
NEST $ 13.95
ETI317  REVMONITOR, COUNTER $ 12,50
ET1317 BOARD $ 1.50
METER (Not included im kit) $ 8.50
ETIS82  HOUSE ALARM (i AND B) $ 79.50
ETI582A s 2.70
ETI5828 $ 1.50
ETIS83 MARINE GAS ALARM $ 27.50
TGS812 $ 10.50
TGSB13 $ 10.50
ETIS8) BOARD $ 1.50
ETI13%  TRUE RMS VOLTMETER Enquire
CA3LLO $ 1.95
ET1134 BOARD $ 1.70
ETI603  SEQUENCER (No case included ) $ 49.50
CA3130 $ 1.95
ETI60)  BOARD s 1.80

ELECTROKITS

JUMBO 7 SEGMENT DISPLAY $8.00

THIS CONSISTS OF A BOARD,. TWENTY ‘TWO LARGE LEDS AND}
A SEVEN SEGMENT DRIVER. 1Y IS IDEAL WHERE LARGE BUT]
BRIGHT DISPLAVS ARE REQUIRED. APPROXIMATELY  THREF]
CENTIMETRES WICH.

STEAM WHISTLE KIT $8.00

THE PITCH OF THE NOTE CAN BE VARIED, OPERATION OF
THE SOUND CAN BE MADE WITH LAMPS SINCE THE UNIT 1S
SWITCHED BY A LIGHT DEPEMDENT RESISTOR.

STEAM TRAIN SOUND KIT § 8.00

THE RHYTHM OF THE SOUND IS REGUIATED AUTOMATICALLY
AND 1S PRACTICALLY PROPORTIONAL TO THE SPEED OF ﬂlq
TRAIN. THIS UNIT REQUIRES AR AMPLIFIER.

BASIC IWATT KIT §6.00

AMPLIFIER AND MIXER FOR ABOVE SOUNDS, OR FOR USE 1N
ANY GENERAL PURPOSE APPLICATION REQUIRING A LOW BT
USEFUL AUDIO AMPLIFIER. SPEAKER NOT SUPPLIED.

DIGITAL REV COUNTER KIT $15.00

DEVISED TO MEASURE THE SPEED OF A CAR ENGINE IN HPM
WITH TWO DIGIT READOUT. THIS ALLOWS MFASUREMENT A
AN ACCURACY OF BETTER THAN ONE PERCENT. THE CASE I
NOT SUPPLIED.

—

:Heotronios
Supply Service ... .

WE REGRET THAT IT IS

SOMETIMES NECESSARY TO ALTER PRICES WITHOUT NOTICE

POSTAL ADDRESS :

BKX ELECTRONICS SUPPLY SERVICE,
PO BOX 787, POTTS POINT,
SYDNEY, 2011.

MAIL ORDER..
PACK AND POST.
TELEPHONE ENQUIRIES

MINIMUM.........$8.00.
<FREE IN AUSTRALIA.
oe...(02) 338 2420.
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Ideas for experimenters
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SINGLE POINT STEREO
INPUT SELECTOR

Four different inputs can be switched
through by the continual pressing of
SW1.

IC1 is a dual ‘D’ type flip flop. The
Q outputs are connected to the D inputs
so that the clock inputs are divided by

two. The two flip flops are connected in
series, giving a two-stage binary counter.

IC2 is a quad AND gate. This is used
to decode the four states of the counter.
The outputs are used to control the
quad switches at IC3 and IC4 (4016AE).

+12V OR - 12V ;

IGNITION SWITCH

H.T. COIL

[}
]
|
]

i POINTS

d/

1
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|
1 DISTRIBUTOR
i
1
]
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CaM

10u
+{400v

CIRCUIT
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AUTOMOBILE
IMMOBILISATION

In order to discourage theft of an auto-
mobile, many people incorporate a
‘secret’ switch to break the ignition
circuit (usually in series with the key
switch). This system is very easily by-
passed using ‘jumper’ leads.

A more effective method of immobil-
isation is shown in Fig. 1, also using a
‘secret’ switch. A 10uF/400V capacitor
is switched across the points preventing
the ignition being started; at the same
time this prevents the use of ‘jumper’
leads.

GUITAR FUzz

nC109

L n._ '{P‘.“'

The input signal is amplified by the
two transistors. The distorted output
is then clipped by the two diodes
and the htgh frequency noise is filtered
from the circuit via the 500pF capa-
citor. The 1M pot adjusts the intensity

—=O- 9y

» -

106 == 100uF
%
a,.f "™ 0.V.F

--ITVW‘- |
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= 11 |

AbY
DIODL S CAN BE

ust D
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INTENSITY

"w

L
of the fuzz, but this tends to make the
unit oscillate, so a 33k resistor is put
between the input and ground to stop
this. When the pot is at minimum
intensity the unit may be switched off
to allow normal playing.
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12" 3-WAY 75-litre 80 W
Handling TIMBER VENEERED
ENCLOSURE COMPLETE KIT

$139

PAIR

DIRECT FROM MANUFACTURER

ecltrum

HiI FI SPEAKERS & KITS

>

5

10" 3-Way 75-litre 70 Watts

HANDLING
$109:
75-litre cabinets.....cccccccvevevevennne. $48 pr
50-litre cabinets............cccveuuunenn. $40 pr

30-litre cabinets

DISCO LIGHTING SYSTEMS
& CONSOLES P.A. BINS
AMP ETC MADE TO ORDER
YOUR DESIGN OR OURS PLEASE
WRITE FOR QUOTE

All orders forwarded by road
transport payable on delivery

ALL CHEQUES & MONEY ORDERS TO
AUDIO SPECTRUM

gudio

41 WHITEHORSE ROAD
DEEPDENE 3103
Ph (03) 80-1074 or
(03) 384 8821

85



CITIZENS BAND
ANTENNAS

Made in Australia by SCALAR Industries,
suppliers of communication antennas to
Government, Industry and Commerce.

aP 4ot

CB 1220 CB1120 CB1420 €B1520 CcB1320
CB 1220 - T .......42" centre loaded
CB 1120. .30 centre loaded
CB 1420. 60" helical
CB 1520.. . 60" helucallsectorhop loaded
CB1320 - . ...60" centre loaded

SCALAR Citizen Band antennas are designed to provide efficient per-
formance with reduced length. Either helical, centre or top loading on
fibreglass rods, many thousands are already efficiently in use through-
out Australia in vehicle, marine and base installations.

Dipole Simulator meets the need of instaliations of 27
MHz antennas where a ground plane is not available. It
can be used with an 88ALAR 27 MHz whip top and is
particularly useful in installations on fibreglass and
wooden boats and vehicles having fibreglass cabins.
The helipoie converts the whip into a 1/2 wave centrefed
dipole, assuring a very stable and afficient antenna sys-
tem.

Modified CB accessories, for

use with any SCALAR mobile
= whip lo‘g; o GUTTER GRIPS

® SLOPE ADJUSTERS
4 e MARINE KNOCK DOWN
e . ® VEHICLE KNOCK DOWN

2

Available tfom leading retaliers and distributors
throughout Australia.

Trade enquiries to:

SCALAR Industries Ltd.

18 Shelley Ave, Kilsyth, Vic. 3137.

Tel: (03) 725 9677. Telex: AA 34341, Cables: Welkin.
NSW: 20 The Strand, Penhurst, 2222.

Tel: (02) 570 1392

QLD: 969 Ann Street, Fortitude Valiey 4006. Tel: (07)
52-2594. Telex AA43007

SE TR s SRR

SOVEREIGN @

CITY
ELECTRONICS |\ |

Ballarat

PHILIPS — LOCMOS

HEF 4000 30 HEF 4021 1.28 HEF 4050 50 HEF 4087 32
HEF 4001 30 HEF 4022 1.2 HEF 4051 124 HEF 4085 7]
HEF 4002 30 HEF 4023 30 HEF 4052 124 HEF 4086 94
HEF 4006 128 HEF 4024 % HEF 4053 124 HEF 4093 9
WEF 4007U8 .30 HEF 4025 30 HEF 4066 80 HEF 4510 134
HEF 4008 124 HEF 4027 s7 HEF 4068 3 HEF 4511 1.76
HEF 401 30 HEF 4028 %9 HEF 4060UB 35 HEF 4512 186
HEF 4012 30 HEF 4029 150 HEF 4070 2 HEF 4516 176
HEF 4013 50 HEF 4030 52 HEF 4071 30 HEF 4518 156
HEF 4014 1.28 HEF 4035 128 HEF 4072 2 HEF 4519 7
HEF 4015 124 HEF 4040 137 HEF 4073 32 HEF 4520 1.41
HEF 4016 52 HEF 4041 %9 HEF 4075 2 HEF 4528 1.02
HEF 4017 124 HEF 4042 95 HEF 4076 186 HEF 4531 21
HEF 4018 128 HEF 4043 2 HEF 4077 k] HEF 4539 112
HEF 4019 73 HEF 4044 24 HEF 4078 32 HEF 4555 102
HEF 4020 141 HEF 4046AE 202 HEF 4081 W HEF 4556 102
GENERAL ELECTRIC
SCR's TRIACS & DIACS UJT's & PUT's
C 1038 BA 200v 1.14 SC1410 10A 400V 195 2N2646 1.24
€ 10601 44 400V 119 SC1510 154 400V 137 2N2160 365
€ 1220 8A 400V 2n T2 ] 01371 [2N6028) 188
C 1226 BA SO0V 254 T4 80 01372 |2K6027) 118
signetics  TTL LOW SCHOTTKY
741500 36 74830 % 74574 49 741593 123
74802 35 741842 142 741878 ar 7450958 170
741504 3 741851 36 741885 1.9 7418164 1.76
741510 36 741555 36 74186 ] 7418196 170
741520 3 741573 a 741590 173 7418367 119
sinotics  LINEAR PCB ELECTRO-CAPS 2N3055
| ntluding complete
mounting kit and T03
UA 741 g CAPACITYUF 63V 10V 18V 25V 50V | yeansistor socket
LM 301 !
it 30? :,‘S e B¢ b $1.10 set
LM 38 1 2 6 6
(1362 260 | 42 B 8 | 0.50hm 5W
a7 6t bc Tc wirewound resistor
TIMERS 10 6c 6 & | 20cea.
2 6c Bc B 8c 10c
E 555 8} 3 6 0c | IN4DO3
RE Ve [y B B M| 1A 200V dinde
REGULATORS 2 RS % am | Scea
a3 9c 10c  12c  20c
LM 309K 256 | 470 1 15c 26c | UAT8CB
- ;;g"‘” 201 1000 15¢ 138V 24 CB ren
UA TBCUI 210 | 20 - o §2.45 ea.

TAX FREE PRICES AVAILABLE FOR SCHOOLS ETC.

GOLD RUSH SPECIALS
2200uF PIGTAIL ELECTRO'S 56 ea.

, \ or 10 for $4.80
—— g —

b , PHILIPS AD8080/M8 6W 81 $6.65

o 8" Twin cone loudspeaker

PO. Box 623

Ballarat Victoria 3350
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Ideas for experimenters
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WIDE RANGE AMMETER

The instrument shown will measure
currents from 1uA to 1A F.S.D. in
seven ranges.

IC1 is connected as a unity gain
buffer and the input current flows
through the resistor selected by SW1 to
earth. In so doing a voltage proportional
to the input current is developed across
the resistor and this appears at the out:
put, pin 6.

Small currents are measured by 1C2.
In this mode the current flows into the
non-inverting input. Since this is a

Q2 f_ av2
8C107 820R
615v
s S - o

virtual earth, the output will generate a
voltage "proportional to the input
current.

In practice, this voltage is developed
across R9 and hence provides a proport-
ional current through Q1 and MI1.

Q2 and RV 1 form a meter protection
circuit and the latter component should
be adjusted so that Q2 starts to conduct
at F.S.D. D1 is included to prevent
damage to the base emitter junction of
Q1 in the event of an input of wrong
polarity.

0
+6-36V
% et
J 470n 680n
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< 39k
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100n 100n 3
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ot At ;
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4 10u
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s
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% R2 o &
39K I
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% ®
SWITCHABLE RUMBLE FILTER
The circuit shown provides a cut-off at
25, 40, or 80Hz. C1 and C2 in con-
junction with R3-9, form second order
Butterworth filters with 12db/octave
roll-off below the turnover frequency.

Unlike most designs, the feedback is
taken from the inverting input. In
practise this works well once the signal

at this point follows exactly that at
the non-inverting input.

A useful feature is the deep bass
boost provided by the feedback loop
proper.

S2 in position 3 gives a +3db point
at 100Hz whilst position 2 provides a
+3db point at 150Hz, A supply 6-35V
DC at 10mA is required.
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| TRUCKERS!

SPECIAL
CB SERVICE

FOR

Loan rigs available while your rig is
being repaired. Full service facilities
for all communications equipment,
C.B. radios, stereo units etc.

OPEN 7 DAYS A WEEK

7 DAY REPAIR AND
INSTALLATION ON CB,
CASSETTE, RADIOS ETC

419 3342

Road Runner

Communications
39 Vere St, Collingwood 3066

JOHNSTON ST

—Z

v CAMPBELL ST

-
HODDLE ST

VERE

WELLINGTON ST
~l




End noise
and cross-talk
with our |
exclusive
Noiseguard”
system

e

Capacaty 20 positions  for  edge
connectors )
) Edge Conpectors S 900 tvpe. 25 spacing
( Avadable from Thinker
Tovs or Masiernite ‘

Shielding Pany signal tully stoeld
rd by both interconnedct
ed ground hnes
) Ter Active  ternunation ot ‘)

‘ each hne  Fermmation

} network ingludes EM201
op amp, IN OO N 1006
TIP29 and TIP3 transis ‘

’ tors 2 4 volts, 18O obms

| The |
Wiinder
Buss™

A product of Morrow's
' Micro-Stuff for

COMPUTER
| BITS

1 A DIVISION OF AUTOMATION
STATHAM PTY. LTD.

47 Birch Street, BANKSTOWN !

N.S.W. 2200

Phone (02) 709-4144 h
I! Telex AA26770 1

p——

AVAILABLE FROM
ELECTRONICS TODAY
INTERNATIONAL

Votume 3

TOP
PROJECTS

trom Electrarvcs Today 8250

TOP PROJECTS VOL 3

Available from newsagents or directly
from ETI. Contains FM tuner, 25 watt
amplifier, active crossover, crossover
amplifier, booster amplifier, 50 watt
power module, 400 speaker system,
audio noise generator, cross-hatch/dot
generator, ET| utiliboard, linear 1C
tester. dual beam adaptor, impegdance
meter, tone burst generator, digital
display, digital volt-meter, frequency
counter, logic probe, logic pulser,
switching regulator supply, nickel
cadmium battery charger, radar intruder
alarm, intruder alarm, colour organ,
car alarm, transistor connections.

$2.50 plus 40 cents postage and packing.

Send orders to:- Electronics Today
International, 15 Boundary Street,
Rushcutters Bay, NSW 2011.

electronics
e -it’s easy

o i

ELECTRONICS IT'S EASY
VOLS 1/2/3/

Volumes 1 & 2 are now reprinted as a
revised second edition.

Volume 1 takes the reader from basic
electronics to operational amplifiers.
Volume 2 covers power supplies,
waveforms, filters, logic systems etc.
Volume 3 includes digital displays and
systems, instrumentation and power
control.

$3.00 per volume — from most
newsagents or $3.40 per volume {incl
post and packing) direct from ETI.
Send orders to:- Electronics Today
International, 15 Boundary Street;,
Rushcutters Bay, NSW 2011,

—assac—c—mem,
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CASSETTES
PROFESSIONAL GRADE
C60 LN $1.99
C90 LN 2.60

10 % discount for 10 or more

C.B. ACCESSORIES

PL259 Antenna Plug $1.00 (No adaptor
required) Lightning Arrestor $2.65
{connects in antenna line to C.B. Rig)
Patch Cord 1 metre of $3.00 50 ohm coax
with PL 259 Plug at each end Cigarette
Lighter Plugs $1.00

*SPEC/AL OFFERS WHILE
STOCKS LAST
TAG TANTALUM CAPS

4.7 uF & 6.8 UF 25V 20
or $2.00 per dozen

ROTARY WAFER SWITCHES
Single Bank 1 pole 12 possition $1.00
2 pole 5 position $1.00 3 pole 4 position
$1.00 4 pole 3 position $1.00

SOLDERING IRONS

Lotring 240 V 30w $10.96 Spare Tips .58

VOLTAGE REGULATORS
LM 340-T_ POSITIVE REGULATOR
AVAILABLE IN'6, 8, 12, 15, 18 or 24

INTEGRATED CIREUITS

LM 555 CN .6 M 741 CN .50

WE ALSO STOCK A COMPREHENSIVE
RANGE OF LINEAR, T.T.L. & CMOS
INTEGRATED CIRCUITS AT COMPETI-
TIVE PRICES

POST & PACKING .60c
SEND 20¢ STAMP FOR QUANTITY
PRICES OR COMPLETE CATALOGUE

METERS
EDGEWISE 35 x 15 mm CENTRE
ZERO UNSCALED. . . . . . . $3.75

EDGEWISE 35 x 15 mm SCALED

0-1
SQUARE 40 mm CENTRE SCALE
R T LY N~ $3.50

10
TAG TANTALUMCAPACITORS

.1, .22, .33, .47, .68, 1, 1.5, 2.2, 3.3, 4.7
ALL 35 volt .30

6.8 35v .33

10 25v .30
15 16v .30
22 10v .33
33 1ov .39
47 6v 69

LIGHT EMITTING DIODES
Red 24 mCD

Green 30 mCD
Red 6 mCD
Yellow 7 mCD

CERAMICS PHILIPS 100V
1.8-39 pf NPO .10 47-120 pf NPO .13
150-330 pf N750.14 390-1800 pf HIK .09
2200-4700 pf HiK .14 1000-10000 pf
HIK 40v .09

ELECTROLYTIC SPECIALS
UPRIGHT TYPES
220 uf 16v 13

220 [t 25v a7
470(? 16v 7

2
High intensity 1.

NN OV -
anow»

= -

470 Ut 25v .22
1000 uf 16v .24

———_— e et



DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pcb .25 ww .45 2N2222 NPN (Plastic .10} .15
1N4005 600v 1A .08 14-pin pcb .25 ww .40 2N2907 PNP .15
1N4007 1000v 1A .15 16-pin pcb .25 ww .40 2N 3906 PNP .10
1N4148 75v 10mA .05 18-pin pch .25 ww .75 2N3054 NPN .35
1N753A 6.2v 2z .25 22-pin pcbh 45 ww 1.25 2N3085 NPN 15A  60v .50
1N758A 10v z .25 24-pin pcb .35 wwW 1.10 T1P125 PNP Darlington .35
1N759A 12v z .25 28-pin pcb .35 ww 1.45 LED Green, Red, Clear .15
1N4733 5.1v z .25 40-pin  pcb .50 ww 1.25 D.L.747 7 seqg 5/8° high com-anode 1.95
1N5243 13v z .25 Molex pins .01 To-3 Sockets .45 XAN72 7 seg com-anode 1.50
1N52448 14v z .25 2 . FND 359 Red 7 seg com-cathode 1.25
1N52458 15v z 25 Amp Brldge 100'pr 1.20
25 Amp Bridge  200-prv *.95
C MOS - TTL
4000 1S 7400 .15 7473 .25 74176 1.25 74H72 .55 745133 .45
4001 .20 7401 15 7474 .35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 74S151 .35
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 .95 745153 .35
4006 1.20 7404 15 7480 .55 74190 1.75 745157 .80
4007 .35 7405 .25 7481 .75 74191 1.35 74L00 .35 745158 .35
4008 95 7406 .35 7483 .95 74192 1.65 74L02 .35 745194 1.05
4009 .30 7407 .65 7485 .95 74193 .85 74L03 .30 74S257 (8123) .25
4010 45 7408 .25 7486 .30 74194 1.25 74L04 .35
4011 .20 7409 .15 7489 1.3% 74195 .95 74L10 .35 74LS00 .35
4012 .20 7410 .10 7490 .65 74196 1.25 74L20 .35 74LS01 .35
4013 .40 7411 .25 7491 .95 74197 1.25 74L30 45 74LS02 .35
4014 1.10 7412 .30 7492 .95 74198 2.35 74L47 1.95 74L.S04 .35
4015 .95 7413 .45 7493 .40 74221 1.00 74151 45 74L.S05 45
4016 .35 7414 1.10 7494 1.25 74367 .85 74L55 .65 74LS08 .35
4017 1.10 7416 .25 7495 .60 74L72 45 74L.S09 .35
4018 1.10 7417 .40 7496 .80 75108A .35 74L73 .40 74LS10 .35
4019 .60 7420 15 74100 1.85 75110 .35 74L74 45 74LS811 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .65 741520 .35
4021 1.35 7427 45 74121 .35 | 75492 .50 74193 56 741821 .25
4022 .95 7430 S 74122 .65 741123 .65 741522 .25
4023 .25 7432 .30 74123 .55 74H00 .25 741832 40
4024 .75 7437 .35 74125 .45 74H01 .25 74S00 .65 741537 .35
4025 .35 7438 .35 74126 .35 74H04 .25 74502 .55 74LS40 .45
4026 1.95 7440 .25 74132 1.35 74H05 .25 74503 .30 741542 1.10
4027 .50 7441 1.15 74141 1.00 74H08 .35 74504 .35 74LS51 .50
4028 95 7442 45 74150 .85 74H10 .35 74505 .35 74LS74 .65
4030 .35 7443 .85 74151 .75 74H11 .25 74508 .35 741586 .65
4033 1.50 7444 .45 74153 95 74H15 .30 24510 .35 741590 .95
4034 2.45 7445 .65 74154 1.05 74H20 .30 74511 .35 741593 .95
4035 1.25 7446 .95 74156 95 74H21 .25 74520 .35 74L.S107 .85
4040 1.35 7447 95 74157 .65 74H22 .40 74540 .25 7415123 1.00
4041 .69 7448 .70 74161 .85 74H30 .25 74S50 .25 74LS161 .95
4042 .95 7450 .25 74163 .95 74H40 .25 74551 45 74LS153 1.20
4043 .95 7451 .25 74164 .60 74H50 .25 74564 .25 74LS157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 40 74LS164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 .15 745112 .90 7415367 .85
4049 .70 7460 .40 74175 .80 74H53J .25 745114 1.30 7415368 .85
4050 .50 7470 .45 74H55 .25
4066 .95 7472 .40
4069 .40
407 .35 LINEARS, REGULATORS, etc.
4081 .70 8266 .35 LM320K5 (7905) 1.65 LM340724 95 LM723 .50
4082 45 MCT?2 .95 LM320K12 1.65 LM340K12 2.15 LM725 1.75
8038 3.95 LM320T5 1.65 LM340K15 1.25 LM739 1.50
9000 SERIES LM201 .75 LM320T12 1.65 LM340K 18 1.25 LM741(8-14) .25
9301 .85 LM301 .25 LM320T15 1.65 LM340K 24 .95 LM747 1.10
9309 .35 LM308 (Mini) .75 LM339 .95 LM373 295 LM1307 1.25
9322 .85 LM309H .65 7805 (34075) .95 LM380 .95 LM1458 .95
95H03 .55 LM309K (340K-5) .85 LM340T12 1.00 LM709 (8,14 PIN} .25 LM3900 50
9601 .75 LM310 1.15 LM340T15 1.00 LM711 .45 LM75451 .65
9602 .50 LM311D (Mini) .75 LM340T18 1.00 NES555 .50
LM318 (Mini) .65 NES556 95
245188 (82251 2 300 NESse 178
4S1 8223) .0 !
1702 695 INTEGRATED CIRCUITS UNLIMITED NESS? 135
MM5314 3.00
MM5316 3.50 ;
2102-1 1.75 7889 Clairemont Mesa Bivd., San Diego, CA 92111 U.S.A.
2102L-1 1.95 No Minimum Dlss'z%:bﬁvl:rs
TRT}VEISSOE%1 6.95 AII_ pr'ices in U.S. dollars. Please add _postage_to cover method of Total Order  Deduct
8080AD 15.00 shipping. Orders over $100 (U.S.) will be shipped air no charge. $35 - $99 5%
8T13 1.50 Payment should be submitted with order in U.S. dollars. $100 - $300  10%
8723 1.50 All IC’s Prime/Guaranteed. All orders shipped same day received. $?gg$ 31‘)000 ;gz,i
A 209 | Phone (714) 2784394 BARCLAYCARD/VISA/ACCESS/AMERICAN EXPRESS
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READERS’' LETTERS

No charge for replies but a foolscap-size stamped addressed envelope must be enclosed.
Project queries can only be answered if related to item as published. We cannot assist if
project is modified nor if components are otherwise than specified.

We regret we cannot answer readers’ enquiries by telephone.

SUBSCRIPTIONS AND BACK ISSUES

ETI subscriptions cost $17.00 per year (inc. postage) within Australia. Cost elsewhere
is $17.65 (inc. postage — surface mail). Airmail rates on application.

Back issues cost $1.25 (Sept. onwards) each plus post and packing.

We can supply only the following Issues.

1976: Nov., Dec.

1977: All issues except Jan, Feb, March.

Photostats are available of any article ever published in ETI. We charge a flat $1.00
regardless of page quantity from any one issue of ETI. Thus if the article is in three
issues the cost is $3.00 Send orders to address below.

8inders $4.50 plus 80c post NSW, $1.70 other States.

COPYRIGHT

The contents of Electronlics Today International and associated publications is fully
protected by the Commonwealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit diagrams and
printed circuit boards. Aithough any form of reproduction is a breach of copyright, we
are not concerned about individuals constructing projects for their own private use, nor
by pop groups (for example) constructing one or more items for use in connection with
their performances.
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The competition don't like
the sound of this at all.

For quite some time, other manufacturers have
been trying to produce tape with the qualities of
the Maxell UD-XL. At the same time, Maxell have
been quietly perfecting an even better series.

The UD-XL | and UD-XL Il tapes are designed
to attain maximum performance at the ferric and
chrome position on your tape deck. Whichever
tape position you choose, Maxell can give you a
better performance.

UD-XLITAPE, FORFERRIC(norm.)POSITION(120us)

UD-XL | offers an excellent sensitivity of 1dB
higher than even UD-XL. MOL performance is also
1dB higher over the entire audio frequency
spectrum. The result is 8 new standard in ferric
tape, with wider dynamic range and less distortion
than ever before.

How does the UD-XL | compare then, with
ordinary low-noise tapes?

Sensitivity is higher by 2.5dB, and MOL
performance by as much as 6 dB.

Yet, for all this UD-XL | requires no special bias
or equalization. Simply set your tape selector as
you normally would at the ferric position — but
there the comparison ends.

UD-XL Y TAPE, FOR THE CHROME POSITION (70us)

UD-XL Il tape is such a dramatic improvement
on most other tape that can be used in this
position, that comparison is really unfair.

For example, if you're familiar with conven-
tional chromium-dioxide tape, you'll know of the
associated problems of head wear, poor output
uniformity and relatively high price — plus low
maximum output level and rather high distortion.

UD-XL Il tape offers you excellent MOL,
sensitivity, and an output improvement of more
than 2dB over the entire frequency range.

Maxell's unique ‘Epitaxial’ process gives you
absolute sensitivity and stability, and no drop-out
problems. What's more, the shells are moulded in
diamond cut dies, and made to tolerances 5 times
greater than the Philips standard. And, like all
Maxell tapes, UD-XL Il has the unique 5-second
cleaning leader.

In short, if you're recording in the chrome
position, you can now achieve all the advantages -
with none of the drawbacks.

A prospect we think you'll find very exciting -
even if the competition don't.

For detalls on all Maxell Recording Tape write to Maxell Advisory Service, P.O. Box 49, Ke nsington, N.S.W. 2033



TEAC'’s impressive value.
It automatically includes precision
TEAC performance.

Our A-150 won't break
your audio equipment budget,
but it may break the record for value.
It includes a very impressive list
of performance features: FG servo
controlled DC motor with guaranteed
wow and flutter of 0.07%, separate T4
two-stage Bias and EQ switching,
expanded scale VU meters, Dolby*
NR circuitry, Mic/Line mixing,
memory function, timer control
capability, and more.
Perhaps the most important feature
is the rugged excellence our name
assures. TEAC quality is some-
thing you can trust.

TEAC A-150

AUSTRALIAN DISTRIBUTORS

Australian Musical Industries Pty. Ltd., 155 Gladstone Street,
South Melbourne. VIC. 3205. Ph: 699 6455

INTERSTATE AGENTS

BTS Sales, 55 Dickson Avenue, Artarmon. N.S.W. 2064. Ph:

439 6262

BTS Sales, 51 Norma Road, Myaree. W.A. 6154. Ph: 30 1255

BTS Sales, 53 Robertson Road, Fortitude Valley. QLD. 4006, Ph:
52 8900

P.G.A. Associates Pty. Ltd., 62 Hindmarsh Square, Adelaide. S A.
5000. Ph: 223 3024

RETAILERS

VIC: Brashs, Allans, Douglas Hi-Fi. OLD: JeH's Stereo Shop, Stereo
Supplies

N.S.W. Autel Systems, Douglas Hi-Fi, Miranda Hi-Fi. Grace Bros,
David Jones, S.A. Truscott Electronics.

WA. Albert’s Hi-Fi, Audio Centre, A. D. Urquhart. (SEA)1634




