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STLRLD CASSETTE DLCK

keep the mu

Until now tape hiss and other irritating noises
prevented true high fidelity reproduction, so
JVC invented ANRS (automatic noise

reduction system) and incorporated this
exclusive feature in the 1667U stereo cassette
deck.

ANRS (automatic noise reduction system) as
the name implies, ensures absence of tape
hiss without sacrificing fidelity and musical
reproduction and is claimed to be the world’s
best system by independent authorities.

Additionally the 1667U features the ‘cronios
heads’ developed by JVC, that have a life

1))

ten times longer than ordinary heads.
Naturally|CrO,/Normal tape selector switch,
electrically governed DC motor, automatic
stop mechanism and tape counter are all
included.

For maximum recording ease the 1667U
features two large VU meters, separate sliding
volume controls and convenient push buttons.
All this helps the 1667U boast of a frequency
response of 30-16000Hz (+3dB) and a low
wow and flutter of 0.15% RMS.

A ‘must for any serious stereo enthusiast, the
1667U stereo cassette deck, from JVC.

IF YOU'RE SERIOUS
ABOUT SOUND

WT.GD54J.
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SPEGIAL
INTRODUCTORY OFFER

Tuner Amplifier AA-810

EnRaanceamiw.

Model 1060 Stereo Console
Amplifier

YAMAHA

TB700 Stereo Cassette Tape Dec

The particularly nice thing
about the Marantz 1060 is
that it will go with just about
any sized speaker system and
still put out enough power 10
cover a room full of people.
60 watts worth of power. And
more like 90 watts under
typical listening conditions. At
full volume or low level the
distortion stays about the
same. Or perhaps we should
say "lack of distortion.”” The
Model 1060 has less than 0.5%
THD and M {Total harmonic
and intermodulation
distortion). Typically 0.1%.
And the sound quality is taken
care of at both ends of the
frequency spectrum. There's a
high filter to eliminate record
scratch and tape hiss. And a
low filter to cut hum and
rumble. You can select from
any one of six signal sources.
Other features include input
for two tape recorders, as well
as front panel stereo
microphone input jacks. The
list goes on. But for the
Marantz 1060 listening s
believing. You can do both.

Every one of its professional
features reflects the highest
art of a company long
associated with the art of
crafting fine musical
instruments. Introduced at a
time when interest in cassette
tape recording is greater than
ever, the TB-700 is a most
versatile stereo component
that will perform to the grand
specifications of many
expensive open-reel decks. In
every respect, the TB-700 is a
quality component, bringing
the technology of the cassette
tape deck to a new peak. So
that you may achieve the
maximum results from your
personal choice of cassette
tape, the TB-700 is equipped
with a multiple function tape
selector switch. This switch
works to change over the
recording bias current
equalizer characteristic, and
recording level of the cassette
deck depending on which of
the four most popular tapes —
standard ferro-oxide, chrome
dioxide, Jow-noise high-output
or High Energy — is used.

The AA-810 is an etticiently
designed high quality _all
purpose tuner amplifier. The
highly sensitive tuner section
includes a Signal Strength
Meter for easier FM and AM
tuning and a stereo indicator
lamp which lights
automatically when FM
broadcasting.

Technical Specifications:
Maximum Total Harmonic
Distortion — 0.8% from %
watt to rated output (ohms).
Frequency Response: 20 Hz
to 65,000 (+ 0dB — 3dB).
Channel Separation: Better
than 75dB.

Power Bandwidth  (1HF):
20Hz to 40,000 Hz at 80
ohms/distortion 0.01%.

Complete antenna connections
with FM local/Distance switch
and a built-in AM bar antenna.
FM di-pole antenna also
included in standard
accessories.

Selsound Hi-Fi Special price

$s275

limit one per customer

Selsound Hi-Fi Special price Selsound Hi-Fi Special price

5229 Save $110.00 $ 245

Selsound Hi-Fi Selsound Hi-Fi Selsound Hi-Fi
= King Georges Rd., 24 Darcy Street 2-6 Crown Lane
South Hurstville Parramatta, 2150. Wollongong
I |- 546-7462 635-9491 042 — 295110
Mail orders welcomed for these three super specials.
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TEKTRONIX DENY PHILIPS
MERGER

Tektronix have taken us to task about
our brief news item in our January issue)
— to the effect that Philips may take
over the US Tektronix Corporation.

In a letter to our Editor, Tektronix
say ‘On Nov 21 1974, Howard Vollum,

Chairman of the Board of Tektronix

Inc. formally denied any discussions
regarding a merger with Philips had
taken place. Mr Vollum stated that
Tektronix had had no merger
discussions with Philips and do not
planto ...’

Mr Vollum reported that ‘We are not
interested in talking to anyone about
merger. We have held the historical
position that we are not interested in a
merger with another company, and we
still feel same way’.

TEN MEGAWATT RECTIFIER

A solid-state rectifier capable of
handling more than 4000
amps at 2500 volts has been
developed by Westinghouse. The
70 mm diameter device has been
surge tested at 26 000 amps and
Westinghouse engineers believe
that it is probably capable of
withstanding 40 000 amps.

Applications for such devices
are in fusion reactors, aluminium
processing, electroplating and
welding.

Work is also proceeding on a
thyristor version of the device
which consists mainly of a silicon
disc separated by an extremely
thin aluminium foil layer from a
molybdenum backing plate.
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“SEEING” OBJECTS UNDERWATER

The only deep-water tank in Australia
for testing and developing submerged
electronic devices is giving local
scientists the opportunity to learn
more about the scope of underwater
detection and communication.

The tank, seven metres deep and con-
taining 230 00O litres of water, has been
built in a Sydney industrial suburb
with funds from the Australian Govern-
ment Department of Manufacturing
Industries.

Electronics engineers of Plessey
Australia are using it to evaluate equip-
ment the Special Devices Business of the
company is developing for the under-
water detection and tracking of moving
objects. This is a follow-on of earlier
work Plessey Australia has done for‘the
Australian Government on hydrophones.

When a hydrophonic device — the
nerve-centre of all underwater detection
systems — is lowered into the tank it
comes under the complete physical
control of an $80 000 system built
around a PDP 11/15 mini-<computer
which performs the rapid analyses of
the received and transmitted signals
and prints the result. The system was
also funded by the DMJ.

No other country outside the United
States and Europe has comparable
facilities for developing and testing
electronic devices to let those above
the water learn what js below it.

The fully-enclosed tank and its linked
computer service offers Australian
organisations other than the Special
Devices Business and the Advanced
Components Research Laboratory of
Plessey Australia the chance to develop
and evaluate their own underwater
electronics.

The potential of sonar devices in identi-

fying and describing the presence of
things below the surface goes beyond its
obvious seaboard defence role.

They could, for example, be used
immediately to locate sunken objects,
such as those following the Hobart
Bridge disaster, a ditched plane heli-
copter under-harbor debris such as
boats or vehicles, schools of fish . . .
in fact anything moving or stationary,
suspected or unknown, under the
surface.
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A.P.0. APPROVES PUSH-BUTTON
TELEPHONE DIALLER

The Australian Post Office has app-
roved a new telephone number dialling
device that provides push-button
dialling and electronically stores, re-
calls and automatically dials up to ten
telephone numbers. Called SpheriCall,
it is to be marketed by Philips TMC
Limited.

Using SpheriCall a telephone sub-
scriber can:

Punch out a telephone number faster
and more accurately than he can using
arotary dial. Can electronically store
up to ten of the most frequently called
telephone numbers (up to eighteen
digits long — an important benefit for
frequent users of the subscriber trunk
dialling system). The number can be
dialled by pushing a single button which
corresponds to the number in storage.
With the push of one button can “'try
again’’ any engaged numbers.

The unit is used with a normal tele-
phone, no internal alterations are
necessary to existing telephone equip-
ment. It is expected to have widespread
acceptance in Australian business
commerce and even in private homes.
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TRUE ONE-CHIP WATCH

Despite their manufacturers’ claims
of one-chip construction, most LED
digital watches do in fact have at least
two chips — separate ones being used
for the segment and digit drivers —
apart from the main electronics chip.

Now however a new chip from Intersil
really does combine all functions onto
one 125 square-mil chip. Not only

does it contain the oscillator, divider,
Qecoaer and segment phus Bkt

drivers — it also has an output for a
nine-digit alphanumeric display as well
as the standard seven-digit numeric
display.

PLESSEY/NATIONAL SEMI-

CONOUCTOR TO MAKE TV TUNERS.

Piessey Semiconductor and Nation
al Semiconductor (in the US) have
jointly developed a digital TV tuner
that will be marketed soon.

Full details are not available but
we understand that Plessey will make
the ultra-high frequency divider circuit

INSTANT INFO

Home TV viewers may soon be able
to call up news and information as
required directly from international
news service, Reuters.

The service has been developed by
Information Dissemination and

[
2
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Retrieval Inc (a Reuters subsidiary)
and is already in operation in
Manhattan (USA).

At present the service is planned to
operate through cable TV systems
only.

whilst National will produce the
cecaindet-including the large scale
integrated MOS circuit. Final
assembly will be done by Plessey.

The unit will have a calculator style
of keyboard — channel selection is
made by pressing the appropriately
numbered keys. Price is believed to
be less than US$30.

EUROPE'S FIRST DIGITAL
‘PHONE SYSTEM

The British Post Office has developed
a prototype high-speed digital telephone
link.

The equipment, demonstrated by the
British Post Office, works over a 66 km
cable between Guildford and Portsmouth
in southern England and transmits at
the rate of 120 million signals a second.
The line can accommodate 1,680
simultaneous teiephone calls but it
could handle a colour television
channel, 336 sound programmes or —
when they come into use — 14 thannels
for videophones.

The main advantage to the user is
mainly clearer speech, but it offers the
Post Office greater flexibility in being
able to use cables for a mixture of
services such as television, computer
data and facsimile transmissions.

The basic principle of the system is
to turn the wave-form of voice
signals into electrical pulses. Telephone
calls are sampled 8000 times a second
and these samples are coded into
trains of pulses and transferred to
‘multiplexing’ equipment. {n this the
signals from blocks of 30 calls are
interwoven, speeded up and then
transmitted down the line separated
by minute periods of silence. Equip-
ment at the other end sorts out the
signals, decodes them and sends them
to the relevent receivers.

{Continued on page 11)

director, you’'re mistaken.

programmes.

Think about it.
Then contact

Phone 312-555 — 445 Oxford St.,

How the easy to use Akai/Philips video systems perform.
Superbly. At home, or out of doors, you put together your own colour TV

You do the setting up, the directing, the shooting.

When you've finished, you can replay what you’ve just shot, instantly.
Then again and again through your own TV set.

'Everything you need to be a
Colour TV Director:

1f you thought it cost millions to set up your own colour TV studio and be a top

The Video & Hi-Fi Centre

Commerciatl Concepts

Paddington, NS.W. A.H, 451.7876
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It isn’t music until it
comes out of a Jensen.

Jensen has brought music to life with years of superb

high fidelity speaker systems. Listen to Serenata, a
beautiful four-way, five-speaker system. The outstand-
ing 15-inch woofer has a massive 11-pound Syntox 6®
ceramic magnet structure. There’s an 8-inch mid-range,

5-inch rear-damped tweeter, two 1-inch Sonodome® ultra-

tweeters and a 5-inch tuned port for distortion-free

response. And Jensen’s foam Flexair® suspension.
Serenata’s cabinet is completely finished with matched,
hand-rubbed walnut, sides and back.

Hear sound from Serenata (Also known as Model 15).
It's music from Jensen.

AUSTRALIAN
DISTRIBUTORS:

mD Electronics Pty. Ltd. ‘

202 Pelham St., Carlton, 3053 Vic. Ph. 347-8255
65 Parramatta Rd., Five Dock 2046 NSW, Ph. 799-3156
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AUSTRALIAS
ORGANISATION NOW
SYDNEY AND

All the great

Kl

LINEAR
- DESIGN 279 Hi-Fi
System. Douglas Price $279 complete.
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brands together

DOUGLAS HI-Fi

SYDNEY

65 Parramatta Rd., Five Dock.
2046. Phone 798 a77,

Trade Enquiries: BJD Electronics
P/L., Phone 799 3156.

Great news for N.S.W. Douglas
Hi-Fi have opened exciting new
showrooms in Sydney, Here you
can see all the world's leading
gear —at Special low prices.
We're the biggest Hi-Fi
organisation in Australia, so we
buy at better prices than anyone
else. We do our own
importing —in bulk. Often by the
container load. And we pass the
savings on to you.

See, hear and compare all the
great brands together, in a single
showroom. More than 30 top

L brands, from 4 continents.
Hundreds of ditferent models, the
most comprehensive range in
Australia.

All fully guaranteed, and backed
by Australia’s tastest, best
equipped drive-in service centre.
Douglas sells sound for less!

VIELBOURNE: 191 Bourke St.,

°h. 63-9321.

SYDNEY: 65 Parramatta Rd., Five

Dock. Ph. 798-4177.

PERTH: 883 Wellington St., Phone

22-5177.

HI-Fl
BOURNE

“

fas-hifi

65

Ben Dou
Douglas

%Ias. Chairman of

rading Pty. Ltd.

City.

Douglas Hi-Fi
have the
complete range
of the fabulous
JENSEN
Speakers from
$99 to

$1199 pair.
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These are speakers you can really play
with. Models are available with high or Power to p‘w W‘th.
low resonance cones for use with electric
guitars or as bass or wide-range speakers  New high performance 12" speakers with CFL cones
in hi-fi stereo systems. nd 30 watts RMS
CFL* cones developed by Plessey and a g
ferrite magnets provide improved
frequency response, efficiency and
reliability under the highest loadings.
In any application where you have high
power inputs and you want high power and
quality output, The Plessey C12P is supreme.
Full construction details for suitable
enclosures for the C12P range are .
available on request.

Look for the Plessey CFL sticker—your
guarantee of a speaker with exceptional
performance characteristics.

Models and Frequency Response
Plessey C12P—Guitar, 55Hz-10kHz,
C12P—Woofer, 35Hz-10kHz,
C12PX—Wide range, 35Hz-13kHz.
C12PX—Guitar, 55Hz-13kHz

c ith P! ntrolled fi | th cone. Plessey Australia Pty. Limited
CFL wi CEEE O L R Components Division Melbourne 423921 Brisbane 708097

PLESSEY The Boulevard. Richmond. Sydney 720133 Perth 687111
Victoria. 3121 Adelaide 2236294
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Distributors & Stockists: N.S.W. Lawrence & Hanson Pty. Lid., Martin De Launay Pty. Ltd., Dick Smith Wholesale Pty. Ltd. VIC. Lawrence & Hanson
Pty. Ltd., Radio Parts Pty. Ltd. W.A. Atkins Carlyle Ltd. QLD. The Lawrence & Hanson Electrica! Co. (Qld.) Ltd. S.A. Gerard & Goodman Pty. Ltd.
TAS. Harts Wholesale, W. & G. Genders Pty. Ltd. N.Z. Plessey (N.Z.) Limited, Rata Street, Henderson, Auckland. In all states, Kits-Sets (Aust.) Pty. Ltd.
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Continued from Page 6

ELECTRIC BUS

l-\ battery powered bus was last month
driven non-stop from Birmingham to
Manchester (UK) at an average speed of
more than 45 km/h. The 138 km
journey was undertaken in less than
three hours.

Previous journeys undertaken by the
bus included an 180 km run on the
Motor Industry Research Association’s
flat test tracks and a 160 km trip
through undulating countryside and
along motorways, each being com-
pleted on a single ba charge.

The vehicle has been Wilt and placed
in operation with the Greater
Manchester Passenger Transport
Executive to act as a test bed for the
experimental Lucas electric traction
equipment, and it will enable engineers
— in co-operation with the operators
— to evaluate the equipment’s
performance and operating costs.

Based on a Seddon chassis with a
composite light alloy, glass fibre body,
the 34-passenger vehicle is powered
by a 360 volt, dc motor which deve-
lops 130 bhp. This is mounted in the
centre of the chassis, driving the
conventional back axle through a prop-
ellor shaft, the motor being controlled
by a Lucas designed SCR ‘chopper’
controller which is located at the
rear of the vehicle and provides a
sophisticated means of transferring
the battery output to the motor.

The controller operates by connecting
and disconnecting the power source
to the motor through a solid state

- —
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(SCR) switch so that the motor only
sees the average of the resultant
‘chopped’ voltage. By changing the ratio
of the open to closed times of the
switch, the average voltage across the
motor is varied. Additional solid state
circuitry automatically adjusts the power
to the motor so that it is appropriate
to the accelerator pedal position set

by the driver and the vehicle speed.

A typical traction battery gives some
10 watt-hours per pound of battery
weight at a two hour discharge rate, the
unit having a life expectancy of
around 1500 useful charging cycles. The
normal, hard rubber, SLI (starting,
lighting and ignition) battery gives
about 12 watt-hours per pound weight
at the two-hour rate, and 100 cycles.
Polypropyltene SLI batteries, such as
the Lucas Pacemaker give 13.6 watt-
hours per pound at the two-hour rate.

In order to achieve a competitive
electric vehicle, a low cost, high energy
density battery is required. The Lucas
approach has been to take the poly-
propylene SLI design as a starting point
and improve its cycle life to an accept-
able level while at the same time making
further advances in the energy/weight/
volume ratios. The current research
programme is aimed at producing a
battery with a life of several hundred
cycles.

The capacity of the Lucas batteries
fitted to the bus will enable it to operate
all day on the Manchester city centre
service. They are carried, in groups of
six, by 10 pallets which are located
along the sides and at the rear of the
vehicle. The pallets can be removed fqr
battery maintenance with the aid of
a fork life truck. A charging point is
located at the rear of the vehicle.

Continued on Page 13
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BECOME A

COIOR TV
TECHNICAN

AND EARN MONEY THAT
WILL MAKE YOUR FRIENDS
GREEN WITH ENVY

Within . months colour TV will be
coming to Australia. It’s a chance for
You to get in on the ground floor,
because there will be a huge demand
for new sets and technicians specially
trained in the field of colour TV
servicing. Through ICS you'll get the
necessary training to break into the
industry. However, if you're already in
the TV servicing field, you'll receive all
the instruction necessary to prepare
you for this coming revolution in home
entertainment. As  an  engineer,
technician or serviceman, there’s a
whole profitable new future about to
open for you.

If you start learning now

With an ICS course you’ll get expert
tuition at home, in your own time.
Mail the coupon and we’ll send you a
FREE ICS career program kii on this
or any of the courses below. Mail the
coupon TODAY.

Hotel Motel Management
TV Servicing — Colour
Accountancy
Bookkeeping, Costin
Computer Programming
Electronics

Building & Architecture
Quantity Surveyors,
Carpentry

Englineering

Mechanical & Civil
Chemical & industrial
Electrical

Automotive

Mechanical Engineering
Panel Beating I.A.M.E.
Business Management
Small Business
Industrial/Personnel
Air Conditioning
Refrigeration & Heating
Sales & Marketing_
Creative & Professional
Writing

Secretarial

Art

ICS Career Programs |

International Correspondence Schools,
400 Pacific Hwy. Crows Nest.
N.S.W. 2065. Tel: 43-2121

I am genuinely interested in starting
my new career as soon as possible.
Please express Career Program Guide
ticked.

TV Servicing [J Air Conditioning &
Refrigeration [J Automotive [J Engi-
neering (1 Drafting [(J Electronicsﬂj
Building & Architecture [JWriting (J
Art

Mr. [Mrs. /Miss

Address . ............ I

e il 1« Postcode . . .

Occupation .............

ETR
AAGE s & Rl s l
w—— CONFIDENTIAL
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Goodmans

Sound reasoning.

Dimension 8

Bi-directional 8-way loudspeaker system.
Frequency range: 30 Hz — 22,000 Hz.
Nominal power input 60 watts. Finishes:
teak, walnut or white. Size: 30%" x 14" x
122",

Model One Ten

AM/FM stereo tuner-amplifier. 50 watts RMS
per channel into 4 ohms. Distortion: less
than 0.01% at 30 watts per channel.
Finishes: teak or wainut with brushed
aluminium fascia or white finish with black
and white fascia. Size 23" x 12" x 4¥2".

Module 90

AM/FM stereo tuner-amplifier. Pre-select FM
tuning facility. 45 watts RMS per channel into
4 ohms. Distortion:Jess than 0.1% at 38 0
watts per channel. Finishes: teak, walnut or
white. Size: 24" x 117%" x 4".

Module 90 Compact

AM/FM stereo tuner-amplifier with integral
record player. Turntable and drive: zero —
100SB. Distortion: less than 0.1% at 35
watts per channel. Finishes: teak or wainut.
Size: 24V2" x 15%" x 84",

Goodwood Domestic Monitor 3-Way
Loudspeaker System

Frequency range 55 Hz — 22,000 Hz +3dB.
— 10dB at 35 Hz. Power handling capacity:
equivalent to peak source power of 60 watts
RMS into 4 ohms. Finish: teak or wainut.
Size: 30" x 14%" x 103",

For further information contact Thorn Sales I H 0 RN

348 Victoria Rd, Rydalmere, 2116 Tel. 6389022.

SL Range .
Suitable for use with amplifiers of 4 ohms or 8 ohms output impedance. In teak or walnut veneers.

3-way system Magnum 35
22,000 Hz 60w

2.way system Mezzo 40
20,000 Hz 60w

3-way system Havant 45
22,000 Hz 20w

2-way system Minister 45
22,000 Hz 20w

AT
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Continued from Page 11

To extend the operating range of the
bus, and minimise wear and tear on
the mechanical brakes, a regenerative
braking system is fitted. This utilises
the kinetic energy of the vehicle to
drive the traction motor when
decelerating. Under these conditions
the role of the motor becomes that
of a generator, thus acting as a form
of electric transmission brake, and
providing a degree of charge to the
batteries.

The bus interior is warmed by a
liquid fuel heater which can be oper-
ated before the vehicle leaves the
depot, thus providing the maximum
degree of comfort in cold weather.

The Lucas vehicle can smoothly

accelerate a full complement of passen-

gers from 0-45 km/h in under 14
seconds while a top speed of nearly

75 km/h will ensure that it can quietly
hold its own under the worst possible
traffic conditions.

$14 MILLION COLOUR TV
EQUIPMENT ORDERS FOR AWA

Introduction of colour television into
Australia and New Zealand has resulted
in AWA receiving equipment orders
worth more than $14 million.

AWA, with its associate, Marconi
Communication Systems Limited, of
England, has supplied a large proportion
of the Australian and New Zealand
colour equipment.

Sales include 122 Marconi Mk ViI|
automatic colour cameras, which re-
present nearly half the total number of
colour cameras required by both
countries have been supplied by AWA.

NEW CONVERTER IMPROVES
SATELLITE TELEVISION LINKS

A major improvement in satellite
television transmissions and a greater
world-wide exchange of television
programmes will result from a new
British-designed picture converter.

Marconi have signed the sole manu-
facturing and marketing rights of
DICE — digital intercontinental con-
version equipment — developed by
engineers of the Independent Broad-
casting Authority (IBA).

This latest version of DICE can
convert colour pictures consisting
of 525 lines as used in the United
States and Japan, into 625 line pictures

as used in most other parts of the
world, and vice versa.

The standards conversion is essential
for live relays by satellite and where
programme material or videotape is
exchanged between countries
working to different television
picture standards.

. DICE also solves the technically
complex process of conversion bet-
ween systems using 30 pictures a
second (as in North America and Japan)
and those using 25 pictures a second
{as in Europe) — entirely electronically
and without picture distortion.

HIGH COSTS OF BUYING COLOUR
TV AS AGAINST RENTING

Expensive repair bills and higher prices
when buying receivers on hire purchase
are forecast for Australians who own
their colour TV sets instead of
renting them according to Mr Albert
Gill, who has 15 years experience in the
United Kingdom, Europe and the
United States in colour television
rental and servicing.

Mr Gill has come to Australia from
the United Kingdom as managing
director of Rentacolor Pty Ltd, which
has been formed by the international
groups, Consolidated Home Industries,
Jardine Matheson, and the Australian
financiers, United Dominions Corp-
oration,

design

\

A CASSETTE DECK FOR LESS THAN $100
TRUE...SIMPLY BUILD UP A VORTEX
STEREO CASSETTE DECK MECHANISM

The Vortex 4 track 2 channel cassette mechanism can be purchased for only
$29.00. The rest is up to you — you add your own Electronics (or one of the
kits available, or obtain our step-by-step instructions) and a case of your
¢ +i5 easily operated by 5 push buttons, high guality ""ALPS"
recording play back, and erase heads — tape speed 4.7cm (1 7/8") sec, +
1.5% wow and flutter less than 0.25%. Phone or write to-

Panel Parts p1yimd

16 WINBOURNE RD., BROOKVALE, N.S.W. Tel: 983-1077

N.S.W. Allan Oliver Electronics 43-5305
Pre-Pak Electronics 797-6144
M.S. Components 69-5922
VIC. J.V. Kinsman 328-2987
J:H. McGrath 663-3731
S.A. Jack Evans Agencies 223-1646
W.A. W.J. Moncrieff 25-5722
QLD. Electronic Components 36-5061

,
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Mr Gill said that overseas expe-
rience had shown that color TV sets
require more service calls than black
and white ones.

*Qur experience in the United King-
dom indicates that the incidence of
service calls for colour sets in some 70%
higher than that for monochrome,”’ he
said.

“In additiqn to serious breakdowns,
viewers of colour programmes will not
put up with the wide range of minor
faults they accept in black and white
sets.

“Qwners should also be careful of un-
trained, inexperienced servicemen. The
various Australian training institutions
have done a very good job, but there are
just not enough suitably skilled people
around.

“Skilled servicemen can identify the
causes of problems and correct them
faster than unskilled operators who often
cause additional problems by faulty
work.

Renting colour TV rather than buying
has become extremely popular overseas,
to the extent that estimates for the
United Kingdom today indicate some
85% of new colour TV sets are rented
rather than purchased outright.”
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ERRATA & ADDENDA

Mast-head Amplifier
December 1974
page 51,
parts list, transformer DSE 2581
should read DSE 2851 or PF 2851.

Voltage Multiplier
March 1975
page 110,
high voltage output should be as
shown below.

3 1k 1

- 1
i W L 15 w
% our

VOLTAGE MULTIPLIER

Transistorized fishcaller
January 1975
page 111.

This project ‘Ideas for Experimenters’
item has been found to work more
effectively if a 10 k pot is connected
between the positive rail and the base
of the right-hand BC 108.

WARNING

The item in ‘ldeas for Experimenters’
concerning ‘Finishing Front Panels
(page 134, Oct 1974) contains a
potentially dangerous pracedure.

Several readers have pointed out
that adding hot water to caustic soda
is extremely dangerous. Heat is gener-
ated and strong alkili may be splashed
into your eyes.

The correct way is add the caustic
soda to the water slowly stirring all the
time.

LOW BATTERY WARNING
February 1975
page 61.

The circuit shown was intended to
indicate the general operating prin-
ciples of the device. However a number
of readers have asked for specific
component values. Here then are the
values that would be used to obtain the
operating characteristics described in
the original article.

Resistors — % or % watt 5%

R1 2k2

R2 100k

R3 18k

R4 18k

R5 300 ohms

RV1 10k 1in pot.

C1 2.2uF 25V

Cc2 1.0uF tantalum
ZD1 Zener 4.3V 400 mW
Q1 2N6027 PUT

Q2 BC 107 o

REVIEW
Fabulous +$3000HI-FI

system to win!

Answer a number of questions like these and win a + $3000
hi-fi system — including the fabulous Nakamichi 700 recorder.
Cerwin Vega speakers, Fisher AM/FM tuner amplifier, and Elac's
top turntable — plus six further magnificent hi-fi prizes!

Contest is in Aprii issue of Hi-Fi Review {on sale April 2)

You would like your speaker to produce
more bass. Should you move them:—

You would like to obtain about twice the

]

Away from a corner O
Nearer to the listeners o

]

Into a corner

Up from the floor

35 watts

sound level that you currently have from

your 25 watt amplifier.

What size amplifier must you obtain to
achieve this? (Assume speakers can with-
stand whatever power input is required.)

Who didn’t finish his symphony?

50 watts
100 watts
250 watts
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Crown international U.S.A.

BY CROWN INTERNATIONAL

If diamonds are the epitomy of value and quality in the realm of qe
then t_he Amecron ICIS0 control unit and D150 power amplif‘i:rgis"i‘tss'
equal in the sphere of electronics.

The superb craftsmanship required n cutting and polishing a
diamond, is equal to the highest degree of craftsmanship employed at
Amcron, where quality is a creed, not just a mere claim.

Unlike the price of diamonds, Amcron equipment is not sold by the
carat (or watt), and the 1C150/D150 amplifier combination is a
reasonably priced superiative product.

You are assured of Amcron's unwavering and uncompromising
dedication to excellence, when you consider the 1C150/D150
combination, as the amplifier to grace your home. Your ears deserve
Amcron.

SPECIFICATIONS:

iIc150 D150

- £ Frequency Response=— 10,1 db 20-20 kHz at 1 watt
Frequency Rcs_gonsc. HI-LEVEL 0.6 db 3 Hz-100 inmt %&gm,,ig q?‘ 4.160(:':(0—:‘:. Po'wer Ouzpu!:; 100
s "L E\ e Wwat int ohm, both channels operating. Power
Noise:— HI-LEVEL 100 db below 2.5V, “a ia ;} 1 b, 520 khiz at 75 watt RMS into §
Distortion:— THD essentiall unmeasurable; IM.003% SD™s. Distortion:—~ THO typically 0.0 - (AL o

3t rated output. Phono Inbuti Saneitivily T4V gt 13, Watts) M Typicaily’ 0.005%. Damaing Facier
; O MV at ‘1kHs Greater than 200 from zere to ) kHz 8 ohms.

kH2; PHONO X0.5 db of RIAA, calibrated. Hum and

weighted; PHONO 80 db below 10 MV  input Bandwidth—

1kHz for 2.5V out; Overioad 33-33 £
{adlustable). Output=— Rated at 2.5 volt, typically Weight=— 25 Ibs.
0V before overload. Volume Controli— Over 60 db

dynamic range with calibrated tracking. Loudness:—

Excellent simulation of Fletcher Munson curves down

to 60 phono, co-ordinated witg volume control. Phase

Shift:— Typi_iallg + 1910 —129 20Hz to 20 kHz, Tone

Controls:— T 15 db at 30 Hz to 15 kHz. Filters:—

(High and low fitters),

Audio Magazine said:~— "’IC150 — W vere all able to measure hum and noise levels of approximately —
93 db below 2.5 volts output, and phono noise of about .50 microvolts — D150 — at a typical output of
75 watts (8 ohms) IM was measured at 0.002%, by implication, THD might be expected to be approx.
0.0005% which neither Amcron nor we could measure. If you want the very best, our endorsement of the
IC150/D150 is completely given without any reservations.

Stereo Review said:— IC150 “We found the frequency response to be down unly 0.3 db at our lowest
limit of 5 Hz and 1 db at 225 kHz. The RIAA equalization was so avcurate { £0.25 db) that we may have
been checking the residual errors in our setup.”

D160 ~ “There are not many speaker systems capable of absorbing the full output of the D150, but since
its distortion at any level, can only be measured with the most advanced test equipment, one would
expect it to sound first rate, and indeed it did,”

AUSTRALIAN DISTRIBUTQRS:
; ‘ 202 Pelham St., Carlton, 3053 Vic, Ph. 347-8255
Electronics Pty |Ltd, 65 Parramatta Rd., Five Dock, NSW 2046, Ph. 799-3156
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AVAILABLE
FROM:

QLD:

Stereo  Supplies —
Brisbane 213-623.
Brisbane Agencies Audio
Centre — Valley 219-139.

NSW:

Douglas Hi-Fi — Sydney
799 —4177.

Arrow  Electronics -~

Sydney 29-8580.
ViC:
Douglas  Trading -

Melbourne 639-321.

TAS:

Quantum Electronics —
Hobart 281-337.

Audio Services — Burnie
312-390.

SA:

Sound  Spectrum -
Adelaide 223-2181.

WA:

Douglas Trading (W.A.) -
Perth 22-5177.




RADIO

-the true pioneers

A definitive history of the early day

UNTIL FARADAY’S DISCOVERY,
in 1831, that the rate of change of
current (or rate of change of magnetic
field) with time was the crucial factor
relating magnetism to electrical
generation, experimenters thought of
and used only steady-state effects of
direct currents. Ohms had just related
(1827) current to voltage by the
parameter, ‘resistance’, laying down
the rules of dc circuits.

The advancement
telegraph managed satisfactorily
within this scant knowledge of
electrical circuits. Multiple frequency
working and other ac methods were
refinements that came much later.
Provided the receiving end got a pulse
on its relay when the tapper made
contact at the sending end the system
provided communication at a rate far
faster and cheaper than any
competitive system,

Wire-less communication, using
electro-magnetic EM waves, depends
much upon knowledge of alternating
circuit theories and resonant effects in
circuits containing inductance and
capacitance. These came more slowly,
for the principles are more
complicated.

By the 1830’s experimenters had a
useable knowledge of resistance and
how to make resistors (not in our
modern day discrete form until a little

of the cable

&

later than this date); they had the
Leyden jar which was used to hold
charge — we now call this type of
component a capacitor (or condenser
in early electrical parlance); they had
the electro-magnet which is an
inductor, and they had the
transformer, due to Faraday’s work.

Another line of development
running  concurrently  with the
development of the telegraph was the
newly establish interest in
electro-magnetic machines. This arose
once Faraday had shown (in 1821)
that a current-carrying conductor
reacting against a magnetic field can be
made to revolve — thus founding the
motor and generator industry.

One of the first forms of specially
designed generators was the one made
by Pixii in 1832. Originally these were
not built as generators in the modern
sense, for the output was fed to an
inbuilt spark gap without any attempt
being made to connect the apparatus
to other devices. The role of the first
machines was to give the experimenter
a device in which the generator effect
was present so that it could be studied.
What interests us about these is that
the very first forms of
electro-magnetic machine, in which a
coil was moved past the end of a
magnet in a rotary manner, produce
alternating current and this made the
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Fig. 1. The spark discharge of a Leyden jar
is oscillatory, this was first noticed when
needles being magnetised were not always
of the same magnetic polarity.

s — second and final part — by Peter Sydenham M.E., Ph.D., M,Inst. M.C.

scientists consider ac circuit behaviour.
Within months of building his first
device Pixii added a commutating
switch arrangement to provide dc
current instead of ac thus showing he
appreciated what was happening. So,
by the 1830’s, natural philosophers
were aware of the existence of
alternating current of quite low
frequency but not of higher
frequencies in the megahertz region
needed for radio. Such high
frequencies could not be sensed by
any available device of the day and the
mood of the times provided no reason
to consider such phenomenon. That
was, until Henry made a chance
contribution in 1842 that may have
slowly influenced other workers.

It was normal practice (as we said in
the previous part) in those times to
discharge Leyden jars with the spark
being near an iron needle in order to
magnetise the needle. To use Henry’s
own words, he observed “a reflexive
action of discharge of the Leyden jar”.
He, of course, did not see the
oscillation of light intensity in the
spark (around 1 MHz) but realised it
was happening because the needles
were sometimes nagnetised in one
polarity direction and sometimes in
the opposite sense. He was on the
track of a new phenomenon -—
resonance — but he took it no further,
We now know that the Leyden jar
provides capacitance and the spark-gap
horns provide inductance, the two
forming a very-high-frequency
resonant circuit whilst the spark exists.

Another notable experimenter to
mention -~ the phenomenon was
Helmholtz who in 1847 wrote in an
essay on the conservation of force that
a “back and forward discharge, dying
down” occurred in the discharge. This
statement shows recognition of the
damped nature of the spark discharge
(due to internal resistance in the
circuit). Because of the lack of ability
to sense the actual signal amplitude/to
time relationship — adequate recorders
were not invented until the end of the
nineteenth century — it required
mathematical methods to unravel what
was probably happening.

Around 1850 Helmholtz told Lord
Kelvin (then still William Thomson)
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the resonant frequency, inductance and capacitance of the resonant circuit.

about  the needle magnetising
experiment (noticed first by Henry
but probably not communicated to
Helmholtz) adding remarks about the
wire of the circuit being wound
around the Leyden jar. Kelvin could
not immediately explain this
phenomenon but set too to develop a
mathematical model that explained
what was happening to the circuit
current at any instant of time. In 1852
he presented his ideas, tidied up, in a
paper entitled ‘‘Oscillatory discharge
of ‘a Leyden jar". Although the
mathematical analysis was complicated
it fortunately "produced a simple
formulae — see Fig.2 — relating the
resonant frequency with the circuit
component values of inductance and
capacitance.

With a capacitance value of many
pico-farads  and inductance  of
millihenries  the frequency  of
oscillation in the spark gap of such an
arrangement is roughly one megahertz,

We can now appreciate, with little
difficulty, that the Leyden jar spark
discharge is a short decaying burst of
high frequency radiation. But in 1852
the implications were just not seen —
and Kelvin's work lay stored away for
nearly a decade.

It was one thing for Kelvin to
predict what was happening but as no
one could sense it, it lacked absolute
credibility. No doubt the bulk of the
scientists felt it was pot very
interesting anyway for sparks ‘games’
had been a popular and very familiar
trick for over a céntury.

The person to first ‘see

these

oscillations w?s W. Fedderson (not te
be confused/ with Fessenden, an
American who appears in the story of
radio in 1902 for sending the first
voice communication). Working in
Germany around 1860 Feddersen set
up an apparatus that could record 1
MHz oscillations on film. The set-up
used (the original still exists) a rapidly
rotating mirror — a drehspiegel — to
reflect the arc of the discharge across a
fast moving film. This spread the light
from the arc across the film enabling
the exposure at each point to follow
the light intensity — the first optical
scanner and perhaps the first high
speed recorder? He was able to verify
the laws of oscillation frequency of
the resonant circuit with this simple,
vet powerful, means of extending our
natural ‘senses. This method of high
frequency measurement was used until
the early 1900°s (one is shown in
Fig.3).

Electromagnetic theory
predicts the existence of
radiation

Thus by 1862 the scientific world
now knew that sparks of this kind
were  oscillatory at very high
frequencies and they knew how to
1tailor the circuit elements to produce

fell.
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around 1910 to record 10 damped spark
| oscillations in each record as the plate

the frequencies needed. But no one
needed them, for they must have
seemed worthless,

For the next and probably greatest
step towards radio we look to the
work of James Clerk Maxwell, a
Scotsman born in 1831. in 1856 he

took the Chair of Natural Philosophy
at Marischal College in Aberdeen. He

was 25 years old. Four years later he
became Professor of Natural
Philosophy at King's College London.
In 1871 he moved to the Cavendish
Laboratory at Cambridge. Using his
experience gained in the study of light
phenomena and Faraday’s “lines of
force” that appeared when iron fillings
were sprinkied around magnets he
gradually developed a most advanced
and far reaching theory — his
electro-magnetic equations,

Working on little more tHan
Faraday’s experimental findings — that
magnetism, electricity and light were
inter-related forms of energy (from
exgeriment) and  his own superb
imagination and mathematical
modelling ability, working on ideas of
vortices and particles, he created a
theory that  predicted that
electromagnetic waves actually radiate
out from certain sources. He further
predicted the existence of a whole
range of EM radiation of which light
and radio waves form a small part of
the * entire  frequency spectrum
available.

Maxwell first suggested this idea in
1863 and released his treatise
“Electricity and Magnetism’* on the
subject in 1873.

Slowly, but surely, the implications
that waves could be radiated reached
all ears — not so much the theory
behind it for that was complex indeed.
They were certainly being observed in
this period but it took until 1886 for
both generation and detection to be
realised in controllable conditions.
One such chance observation is
credited to Edison in 1875, A
biographer of Edison (Garbedian)
relates how Edison observed a spark

jump across a carbon contact (span-

ning the top of a U-shaped magnet

core) whenever a closed current circuit

was interrupted. Edison called this
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Fig. 3. The first person to record 2
the oscillations of a spark discharge was ™ SOURCE
Fessenden (1861). His method was still ~
in use many years later for measuring = o
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RADIO-the true pioneers

etheric force. Other events at hand
turned him onto another track of
invention and he apparently failed to
realise the full significance of the
observation.

Few people took the idea of
radiating energy seriously as the
following extract shows. It relates to
an American dentist (he might have
been a meteorologist), Loomis, who
decided that the higher atmosphere
contained electrical charges in layers
that were independent of each other.
His scheme proposed to discharge a
layer to ground via an electrically
connected kite and sense the
balance-charge flowing in a second kite
circuit flown some distance away. It is
said he actually transmitted over a 20
km range in 1876 — there is a
published account in La Liberte of
26th April 1876. A story in the 1877
“journal of Telegraphy” in New York
relates to Loomis’ concept in a curious
way.

“The never ending procession of
would-be inventors who from day to
day haunt the corridors and offices of
the electrician’s department at 195
Broadway, bringing with  them
mysterious packages tied up in
newspapers, was varied the other day
by the appearance of a veritable
lunatic. He announced that his much
talked of great discovery of a few
years ago, aerial telegraphy, was in
actual operation right here in New
York. A.M. Palmer, of the Union
Square Theatre, together with one of
his confederates, alone possessed the
secret. They had, unfortunately,
chosen to wuse it for illegitimate
purposes, and our Vvisitor, therefore,
felt it to be his solemn duty to expose
them. By means of a $60,000 battery,
he said, they transmitted the subtle
fluid through aerial spaces, read
people’s secret thoughts, knocked
them senseless in the street — aye,
they could even burn a man to a crisp,

miles and miles away, and he no more
knew what had hurt him than if he
had been struck by a flash of lightning,
as indeed he had! The object of our
mad friend in dropping in was merely
to ascertain how he could protect
himself from Palmers illegitimate
thunderbolts. Here the legal
gentlemen, lifting eyes from ““Curtis
on Patents”” remarked: “Now [’ll tell
you what you’ll do. Bring a suit
against Palmer for infringement of
Mahlon Loomis’ patent. Here it is,
“no. 129,971”. That'll fix Palmer’.
But the madman protested that he was
in danger of his life every minute, and
casually remarked that it had occurred
to him that by appearing in the streets
in a robe of pea-green corded silk,
gutta-percha boots, and a magenta
satin hat with a blue glass skylight in
the top of it, he would be effectively
protected from injury during his daily
perambulations.”’

The coherer principle
evolves

Before we get too far ahead in the
sequence of events that eventually saw
Hertz prove once and for all that
electromagnetic waves did exist (in
1888) thus proving Maxwell’s theory
in practice, we need to return to yet
another train of events that led to the
first sensitive EM wave detector — the
so-called coherer.

The earliest date at which it was
noticed that the electrical resistance of
a tube filled with metallic filings
reduced when traversed by a discharge
current appears to be 1838 and is
credited to Munck of Rosenschold.
This could well be the first observation
of the semiconducting effect! This,
however, probably had no influence
on the subsequent development of the
coherer detector that relied upon this
principle as shown in Fig.4. When a
high frequency current fiows in the

“SKY-ROD"
ANTENNA
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Fig. 4. The resistance of the particle coherer falls from megohms to tens of ohms when a high
frequency current flows through the unit. Thus a buzzer can be energised when a signal is
received. Once cohered the particles need to be mechanically agitated to restore high resistance

ready for reception.

coherer it takes on a reduced,
permanent value of resistance thereby
indicating that a comparatively feeble
current has passed with a useful degree
of amplification of that fact. The
major shortcoming was that the filings
had to be disturbed to restore the
original higher resistance. With nothing
else available the early radio systems
and research of the 1895-1905 period
managed with this concept but were
limited to on-off signalling.

it is also recorded that in 1850
Guitard noticed that electrified air
caused dust particles to cohere. Again
no obvious use was made of Guitard’s
efforts even though the implications
existed that this could provide a
reduced electrical condition. Clearly as
high frequency EM waves were at this
time, not predicted, no one had any
desire to detect them.

in 1856, S.A. Varley, in the course
of work on lightning protection
arrangements  for the booming
telegraphic systems, hit on the same
idea as had Munck a generation before.
{Some confusion of dates exists in the
early reviews as 1866 is also quoted as
the date of Varley’'s discovery). We
will see later that it was rediscovered
yet a third time by Oliver Lodge in
1883 and yet again by
Calzecchi-Onesti in 1884.

The quest to generate
and detect radio waves

By around 1875 ail the ingredients
for generating and detecting radio
waves existed. The mathematical
theory of Maxwell on the waves, the
theory of the resonating frequency
circuit due to Kelvin, the spark
generating induction coil, the coherer
and the necessary circuit elements
were all available. The coherer,
however, did not play a part in the
first experimental set-up but was vital
in final commercial exploitation.

We have seen how Edison probably
observed radiation with a poor carbon
contact in 1875. Similarly, in 1878,
D.E. Hughes, the inventor of the loose
carbon granule microphone, appears to
have detected electric waves when
investigating the electrical properties
of metallic powder — the coherer
again. This was yet another case where
action was not taken toward a radio
path of development. Telephones were
the new thing of the day and they
promised great riches to those who
could invent a method that used the
existing cable telegraph lines to send
voice, music and even pictures over
long distances as well as the dot-dashes
of the telegraph. In the following year
Hughes demonstrated, rather crudely,
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Fig. 5, The Hughes coherer made use of an
imperfect contact existing between carbon
blocks. It incorporated spontaneous
decohering action.

that a telephone ear-piece, in series
with a microphone but with no
battery, could detect the working of
an induction coil at a range of nearly a
kilometre. Feeling that he could do
better he did not publish this finding

even though he attributed this
phenomenon to the transmission of
wav es, He had devised a

self-decohering detector at the same
time.

To understand why Hughes did not
shout to the world about his discovery
we must realise that near-field
induction effects between wires, a
subject we take up below, was quite
common knowledge because of the
‘cross talk” existing between telegraph
wires commonly in use by this period.
Being a telegraph-cum-telephone
engineer he may well have felt that he
had detected direct induction, not the
radiated energy which is capable of far
greater range. Hughes later made a
coherer along the lines of a telephone
ear-piece; a cross section is given in
Fig.5.

In that same year, 1879, other
developments were finally leading to
definite experimental verification of
Maxwell’s theory. In that year the
Berlin Academy of Science offered a
prize that was concerned with aspects
of Maxwell’s electro-magnetic wave
theory. At the time Heinrich Rudolf
Hertz, was studying at the Academy
under Helmholtz. As Hertz had
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Fig. 6. The Hertz transmitter and receiver.

already won a gold medal for an essay
on a similar subject, Helmholtz
suggested Hertz enter the competition.
It was, however, several years before
Hertz” ideas materialised into a
realisation that he could go better than
the prize essay’s desires by actually
proving  Maxwell's  ideas  with
controlled experiments.

Working on the knowledge of
resonance gained by Kelvin and
Feddersen he designed his own
inductance-capacitance circuit so that
it would resonate at a much higher
frequency (100 MHz, in fact) than
previous workers in order that the
wavelength (being about 3 m) was
short enough to be .observed in a
reasonably large room.

His spark transmitter — see Fig.6 —
consisted simply of two metal plates
{the capacitor ‘plates’) attached to the
end of two rods terminated in small
balls held apart by 10 mm. These were
an inductor formed as the secondary
winding of an induction coil that
induced high voltage sparks to jump
the gap, ‘thereby, - radiating high
frequency . at the characteristic
frequency of the tuned system.

His receiver was simply a loop of
wire with a small spark gap in it that
exhibited sparks when radiation was
received — he did not employ a

coherer even though they existed in
principle at the time.

In 1888 Hertz made a series of
experiments that tested Maxwell’s
theory as he carefully explored the
properties of the radiation — speed of
propagation, refraction, polarization.
He thus provided the basis of practice
needed for realisation of radiation
wire-less telegraphy but, even though
the potential of his work was pointed
out to him Hertz is said to have
remarked that he could see little use
for it. Hertz died in 1894, not
knowing that within a decade radio
would become a new powerful force in
communcation.

Induction methods of
wireless telegraphy

Many popular accounts of the
growth of radio give the impression
that it all started with Hertz’ work. We
have seen that this is not so for Hertz
was just one player in the
performance. Although it can be said
he produced the first system using EM
radiation in explainable conditions the
fact was that many people had already
been investigating the use of induction
between two ‘antennae’ for some time
previously.

Early in the 1870's the telephone
came into general use and this

W

Fig. 7. Basic arrangement of
the electrostatic induction
system used by Smith and
later Edison, to signal to

CAR ROOF

CAR TRACK

moving trains.
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RADIO-the true pioneers

VARIABLE

CONTACT AEREs
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TELEPHONE
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Fig. 8. The Dolbear system of wireless, using induction, is said to have worked to 25 km.,

development increased awareness of
crosstalk between circuits in a way
that did not exist before, |dentifiable
cross-talk was observed to such an
extent that the telgraph engineers were
able to make more sensitive and
specific studies to quantify the effect
whenever wires were run in close
proximity, In 1874 new proposals for
wireless communication began to talk
of making use of induction between
wires. A patent of 1879 describes how
a ship could communicate with a
lighthouse via cables trailing in the sea
— acting as an induction system,

One man who made a thorough
study of this was John Trowbridge, a
Professor at Harvard University. In
1880 he described a similar system to
that described above and also managed
to send signals over a 2 km distance
using a wire at each terminal location,
the two being parallel.

ANTENNA
CONNECTION

Other people put their effort into
short distance induction links using
either- electrostatic or electromagnetic
(electrodynamic is the name used in
early literature) fields to transfer a
signal over a short distance. In 1881
Smith devised the arrangement shown
diagrammatically in Fig.7 for signalling
to trains in motion. An Edison patent
of 1885 was on the same subject. As
these were not of long range use we
leave them with the brief description
that the trains held one plate of the
communicating capacitor, the station
and track the other in the form of
overhead wires. As the trains passed,
the two were ac coupled for a period
of time decided by the speed and the
length of the overhead wires.

A very interesting account of work
appeared just before this time.
Professor Dolbear, in 1883, actually
succeeded in sending signals through

RELAY 2

Fig. 9. Around 1895
Popoff used this system
to receive radio waves

RELAY 1

diit

BATTERY

| ~

I

produced by lightning.
When the coherer
circuit resistance fell it
actuated the lower relay
which operated the
upper relay providing

a gentle tap to decohere
the circuit. His ‘sky rod’

Y
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was a lightning conductor.

space without wires. At first he
achieved 1 km but later he personally
claimed 25 km. He used, see Fig. 8, a
microphone, induction coil, battery
and capacitors and sent on-off bursts
from the coil into space via a kite
supported aerial. In 1889 he exhibited
the system at Philadelphia. He thought
the air carried the signals not radiation
waves but nevertheless he does appear
to have built a workable radio system.
A patent of 1883 also spoke of the use
of moist air to replace the cable — the
intrenched ideas of conduction
wireless died hard.

At this stage in events W.H. Preece,
who was Chief Engineer of Telegraphs
in the General Post Office in Britain,
began systematic work into the
induction phenomenon, Using parallel
wires, one at each side, he pushed the
range of this form of wireless
communication up to several
kilometre distances between islands in
the Bristol Channel. These induction
systems used typically 100-400 Hz
interruption of a dc current of 0.5
amperes. Reception was detected via a
telephone earpiece.

Marconi sums up to
commercial advantage

We have seen that by 1890 radio by
EM radiation was no longer something
to be ridiculed. Reliable radio systems
could have been built: it needed
someone to sift through the
knowledge and parcel it up in an
efficient manner as day-to-day long
distance communication link. Four
years later, in 1894, Marconi started to
do just this. In the preceding four
years several events of note took place.

In 1892 Crookes, the scientist
known best for his work on arc
discharges in tubes, predicted the use
of focussed waves in the "’Fortnightly
Review”. In 1894 Preece summarized
his past ten years work on wireless
technique for general release. In the
same year Lodge demonstrated the
series of Hertz experiments to the
Royal Institution and to the British
Association. He made use of a
Hertzian oscillator and a Branly
coherer (the most advanced form of
coherer at the time) to go one stage
further than Hertz had.

Sir Oliver Lodge must have realised
the implications of his work for he had
put much time into the
demonstrations and into compiling a
lengthy report on the system but, due
to other interests and in his own words
3 lack of foresight” of its importance
to the world as a new form of
communication he did not pursue
it. This was clearly to his
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regret later for he did not acknowledge
the credit Marconi received for
pioneering radio.

It was in December of 1894 that
Marconi subsequently claimed he had
sent the first recorded message
through space by electromagnetic
waves (see the personal claim of
Marcopi given with this article) but
there is no recorded evidence of this,
his first written support to claim being
in 1896 when he finally found
someone to listen to him,

Popoff

This review would be incomplete
without mention of the work of the
Russian, Popoff. In April of 1895,
Popoff communicated in writing that
his work at the Torpedo School at
Cronstadt in Russia involved the
detection of radio waves produced by
lightning. His apparatus was described:
his receiver — he had no transmitter —
used a vertical antenna {a lighting
conductor) and a Branly coherer to
which Popoff had added a decoherer
in the form of an automatic tapper
driven by an electromagnet. His set
up is given in Fig. 9. Professor
Mazzotto, an Italian, who reviewed the
state of this art in 1906 says :

“As we know, the Popoff receiver
comes in historical sequence before
the Marconi receiver whigh has all its
fundamental parts in common.”

Marconi invented very little, he
himself admits to using other people’s
inventions which is, of course, the true
story of most developments. Other
people’s work was gradually adopted
to further improve radio; the magnetic
detector used by Marconi replaced the
coherer for a brief period, this was

‘based on a finding by Rutherford in
1895; Braun introduced tuned circuits
in 1895; Fessenden sent voice for the

first time in 1902; Heuelmeyer
patented the' first radar in 1904.
Valves appeared and so-on,

Marconi’s own claim

This account has shown that
numerous people were the true

pioneers of radio for they created the
mood and provided the knowledge
needed for the each progressive wave
of enlightenment. Marconi had a
meteoric, hard to justify, rise to fame
— he left ltaly in 1894 unloved or
cared for by his government and
returned in 1897 as a guest of the
Minister of the ltalian Navy where he
was presented to the King and Queen!

He is said to have been most
courteous and modest but the press, in
their ignorance of the events leading to
Marconi's work, tended to credit him
with  inventing everything about
wireless telegraphy. He obtained a cool
response from many because of this,
Incorrect publicity especially from
Lodge who said in a lecture to the
Royal Institution in 1894 on the
subject:

“...with the powerful aid of the
Post Office, Signor Marconi proceeded
to develop his system of Telegraphy.”

In 1898 Preece, who had indeed
greatly supported Marconi through the
Post Office, gave a lecture to the
Royal Institution in which he attacked
the critics who said Marconi had done
nothing. Preece pointed out that
Marconi had done it better than the
others, but not uniquely.

Finally, in 1902, Marconi published
a short article in the London
magazine. It is repeated here for you
to study his claims expressed in his
own words,

Clearly no single person invented
radio but Marconi, with skill and a lot
of luck certainly made men see its full
potential, o

By Guglielmo Marconl,

HE idea of transmitting messages through space by

means of etheric waves, otherwise wireless telegraphy,
came to me in the spring of 1894, while reading an account
in an Italian electncal journal of the work of Professor
Hertz, who had died in January of that year. I had followed
Henz’s experiments for several years previous to that, but
they had never before awakened in me more than a passing
interest.  For detecting the waves radiated from the trans.
mitting oscillator Hertz had used a metal hoop having a
small gap at one side, Upon bringing this hoop within the
inflience of the electrical disturbance set up by his
oscillator, he discovered that minute spark:s passed across
the gap. In other words, he showed that electric waves,
when radiated into space, could be detected at a distance
by means of the metal hoop. It occurred to me that if
I'could interrupt the wave transmission from the oscillator,
breaking it up into long and short periods, similar
interruptions would be detected in the spark gap

Marces! sonding
o messags
frem the cabia

) of the metal hoop. Here, in short, was the possi-

“":‘.‘: "% bility of signalling across space by means of the

S ) Hertzian waves. A short ission of the t itted
0

waves would signify the dot of the Morse alphabet,
a long emission the dash, and thus words might be spelled out in the distant
receiver.

The idea scemed so simple and evident to me that at first I had no thought of attempting
practical experiments to demonstrate its possibility, because 1 knew there were many clever
men in the world experimenting with etheric waves, and 1 thought someone would quickly
work out the problem. After waiting almost a year without seeing any account of
attempted applications of the discoveries of Hertz to the transmission of signals, T began
my first experiments in December, 1894, and obtained results which surprised me, and
which 1 at once realised were new.

I may say that for several years previous to the beginning of this work I had heen
deeply interested in electricity, though purely as an amateur. I had fitted up a rude
laboratory or workshop in my father’s house near Boulogne, where I had began to work
with primary batteries and thermopiles, grappling with the. problem which has puzzled
50 many inventors—a method of transforming heat directly into electricity. I had
also experimented with the utifjsation of steam in engines, and had likewise been deeply
interested in chemistry.

1 have seen it stated that Professor Righi, of the University of Boulogne, first suggested
to me the idea of communicating messages through space. This, however, is not the
truth. T never even attended any of Professor Righi's lectures—I wish now I had—
though I did have discussions with him, as beginner with master, on the subjects of
chemistry and mechanism. He had repeated very successfully the experiments of Hertz,
detecting transmitted waves a short distance across a room.—but he evidently had not
thought of using the waves for the communication of inteiligence, for when 1 first
mentioned the idea to him he said he thought it would not be bracticable. I think 1 am

right in saying that previous to my experiments no one had
attempted the practical use of the Hertzian waves for
telegraphy.

I do not think it occurred to other experimenters
that these rays could be so utilised, although Professor
Oliver Lodge, who had long been experimenting along the
lines suggested by Hertz, gave, in a book which he
published in 1894, a number of suggestions as to the
uses to which these rays might be put, but never men-
tioned their application to telegraphy.  He suggested that if
one should put iron filings in his eye he might see the
Hertzian waves ; but he did not suggest that these rays
could be used for signalling.

One English electrical journal in its issue of September
t7th, 1897, said that Dr. Lodge’s apparatus for thus utilising
the Hertzian waves was shown in Oxford in 1894, but 1
fear that this statement is not quite correct. Either public recelviag the
interest was very low at that time, or the exhibition was messase 1,500 miies
very little noticed, because no written report of such an . ==")
exhibition was made, and 1 have the word of Professor
Fleming, of University College, London, who was present
at the meeting in question, that to his knowledge no
suggestion  was made to the effect that the Hertzian waves could be used for the
purpose of signalling over long distances.

Indeed, when 1 began to utilise Hertzian waves for telegraphy 1 did not know
that anyone clsc had ever thought of such a thing. [ learned later, howewet,
that many experimenters had been closc to the idea, and had even suggested it
One writer in an English electrical journal in April, 1891, said —

“If we could reduce the frequency about 2,000 times, and produce vibrations of
about 200,000 millions per second, we should get waves of about one millimetre
long.  These radiations would probably pierce not only a fog but a brick wall.
Il%en we get such vibratiens there will be many interesting uses for them. One,
at all cvents, will be the possibility of icating between lightships and the
shore.”

‘The Hertzian wave was experimented with and its identity with light waves was
often demonstrated, but no onc used it for telegraphic purposes before 1 hegan niy
experiments. T believe I am right also in saying that T sent the first recorded message
through space by electro-magnetic waves in 1894, and was the first to telegraph from a
ship in motion (Italian Navy, 1897). ! .

In my apparatus I have made use of known ideas. My instruments are improvenients of
my predecessors’, with the introduction of a few developments which from my obscrvation
seemed necessary. It is only fair to say that the introduction of these new clements wis
the Lasis of my long-distance success. It is the business of science to acquire results with
the least possible outlay of work and time, and results are regarded as the standanls by
which a man's work is judged.

~-An operator

Reproduced from the London Magazine — 1902.
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SIECETROE HOBBY K

TodaysTechnology for Your Enjoyment

YOU DON'T HAVE TO BUY A NEW CAR TO
OWN ELECTRONIC IGNITION — COMBAT
THE FUEL CRISIS NOW!

Based on one of the most popular CDI projects in the
world, this proven design has been updated and
re-engineered to ensure that the kit can be readily
assembled by anyone from a novice to an expert design
engineer. The kit comes complete in every detail
including all components and hardware, screened, etched
and drilled P.C. board, machined and finished
metalwork, pre-wound and tested transformer and a
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unique, easy to follow assembly manual that converts
the assembly task to sheer pleasure.

If you have any problem before, during or after
assembly — no matter how large or smal, just call on our
exclusive technical support and warranty service.

The SCORPIO CD IGNITION ensures better
performance with up to 50,000 miles between tune-ups.
Suits all conventional (battery, generator/alternator) 12
volt negative ground systems on cars, trucks or even
boats. The MR25 delivers a high voltage to the plugs at
all RPM to ensure more complete combustion. Other
benefits include better cold weather starts, longer point
and plug life, and increased fuel economy. Provision is
made for external override for switching to conventional
ignition.

IF ELECTRONICS IS YOUR HOBBY THIS IS A REAL
OPPORTUNITY : TO ENJOY THE PLEASURES OF
ASSEMBLING YOUR OWN EQUIPMENT AND
SAVING MONEY AT THE SAME TIME.

MR25 ““SCORPIO” CAR IGNITION KIT $24.95
Fully wired and tested version $32.35

FULL TECHNICAL SUPPORT
AND WARRANTY SERVICE

All Applied Technology HOBBY KITS are covered by
our exclusive 90 days warranty against faulty
components and packaging (full details with each
kit).

Yet another exclusive is the full technical support
service. If you are unable to make your HOBBY KIT
operational, help is just a phone call or a letter away.
if you do have to return any KIT for factory
attention, it will be repaired for a nominal service fee,
We see our success with HOBBY KITS as being a
direct function of the level of dedication we extend

to you, the electronic hobbyist, as you explore the
fasc¢ination of today’s technology.
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HIGH VOLTAGE
FOR LOWCOST

by Walter Wills, Varo Semiconductor

Simple diode-capacitor networks can be cascaded to deliver any

desired voltage.

IF YOU NEED a power supply for a
high-voltage low-current application,
your best bet is probably the voltage
multiplier circuit. It's inexpensive. Its
simple. And you can get any voltage
you want by cascading multiplier
stages. The voltage is limited only by
the ratings of the components you use.

A voltage-multiplier circuit contains
diodes and capacitors, with the devices
connected to develop a dc output that
is .a multiple of the peak or
peak-to-peak input voltage. There are
two major variations of the circuit:
multipliers that use an even number of
diodes and those that use an odd
number of diodes.

The basic rectifier circuits in Fig. 1.
{equations assume perfect diodes and
capacitors, loads are considered light)
can be combined to form a complete
family of half-wave multipliers. A

©

c! D2
+
W ok et b

full-wave multiplier can be made by
combining two half-wave multiplier
sections, one positive and one negative
{Fig. 2), The major disadvantage of a
full-wave multiplier is that the
secondary side of the transformer
nearest the core requires heavy
insulation to withstand one-half the
output voltage. Therefore inductive
coupling is worse and efficiency lower
than for a transformer used with the
equivalent half-wave type. Thus
half-wave multipliers are better for
most high-volitage power sqpplies.
Figure 3 shows the two variations of
half-wave multipliers. Each of these
circuits consists of identical sections
cascaded, except for the first stage in
Fig. 3a. The first section of a
multiplier with an odd number of
diodes is a simple half-wave rectifier.
This first section of a multiplier with

D1

an even number of diodes .is a
half-wave doubler. A basic ruie of
thumb for multiplier designs is: For
waveforms that are symmetrical about
zero, use an even number of diodes;
for asymmetrical waveforms, use an
odd number.

CALCULATING THE OUTPUT
VOLTAGE

The regulation of a multiplier with a
load is a function of the input’s source
impedance, the values of ‘the
capacitors in the multiplier, the
forward drop of the diodes and the
turn-on and turn-off times of the

diodes. The output voltage of a
multiplier is approximately

(Vy; +Vy) N3
Vour =N 727 — 72¢f * lout

Here N is the number of diodes or
capacitors used for circuits like those
shown in Fig. 3; V; is the positive
peak input voltage; V is the negative
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Fig. 1. The basic half-wave rectifier circuit (a), can be modified to become a vo

obtained by adding further sections {c and d). .
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Fig. 2. The full-wave
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Fig. 3. A multiplier with an odd number of diodes works best for assymetrical waveforms
(al. An even number of diodes (b) is best for symmetrical waveforms.
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oL/ e TR L el S AC AXIS Fi:q. 4. A recurring waveform
v with a positive peak V7 and
p o g negative peak Vo is used as an
Jes T “7DC GROUND st for the voltage multip-
ljer circuit described in Fig. 5.
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waveforms at different
y points within the
®© multiplier circuit with
R an odd number of
& diodes show the trans-
formation of the pulse
waveform described in
= Fig. 4 into a much
higher dc voltage.

Fig. 5. The voltage

D3 c4 T voltage quadrupler
- l D4 l circuit requires a trans-
former with heavy
—] }'——‘” ——i— secondary insulation.

peak input wvoltage; C is the
capacitance in farads; f is the
frequency of the input, and I, is the
current in amperes. This equation
assumes a sufficiently large load
capacitance, equal value capacitors,
and ideal diodes. It will produce
sufficiently accurate results for all
practical purposes.

WATCH DIODE
SWITCHING CHARACTERISTICS

The turn-on and turn-off times of the
diodes are important if high
frequencies are involved. Both turn-on
and turn-off must be kept fast, if
regulation and efficiency are to be
maintained.

The forward drop of the diodes is
usually not a significant factor. For
example, a typical multiplier, rated for
25 kV at 2 mA, has six diodes — each
with a forward voltage drop of
approximately 15 V at 10 mA. Thus
this multiplier has less than a 100-V
drop when operating.

The output regulation of voltage
multipliers ranges from 100 V to 5 kV
per milliamp of current. Some
applications use regulation schemes to
control power-supply output. Some
common methods are shunt dc¢ load,
rectified pulse feedback and a
saturable reactor in series with the
high-voltage transformer. In other
applications, it is desirable to have the
output voltage sag with load — with
very poor regulation built into the
multiplier through selection of the
capacitor’s value.

The output voltage of a multiplier
will always have some ripple in the
output. Ripple is a function of load
capacitance, input frequency,
multiplier impedance and
input-to-output coupling.

The load capacitance acts as a filter,
and the effective series impedance of
the multiplier limits voltage ripple. If
regulation is not a consideration or if
load current is almost constant, a
series resistor can be added to the
multiplier output. The series resistor
will act with the load capacitance as an
RC filter.

The high-frequency components of
the input voltage are the most easily
coupled into the output. But the
higher frequencies are also easier to
filter at the multiplier output when
necessary. The most unpredictable
ripple component, though, is
generated by stray capacitive coupling
of the input to the output terminal.
This coupling is difficult to control.
The mechanical layout of the
multiplier can reduce it, and if more
ripple reduction is required, an
electrostatic shield can be used to
isolate the output area further from
the input.
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Fig. 7. To reduce component cost and count if the load is
capacitive remove one of the doubling capacitors.

] ] Fig. 6. The multiplier circuit with an even number of diodes and the
— same input as described in Fig. 4 produces an even larger dc output
—— Vv, +Vp¢ =2 (V) +V;) voltage than the circuit of Fig. 5.

HOW MULTIPLIERS WORK

The multiplier circuit can handle any waveform, but the three most common for
multiplication are sine, pulse (or square) and trapezoidal wave. The only
waveform restrictions are that the rise and fall times of the input signal be slower
than the diode switching time.

In the signal in Fig. 4, Vjp is a recurring waveform composed of the positive
peak V1, the negative peak V7 and an ac axis that can be displaced from dc zero
by voltage V(-

Figure 5 shows the voltages at each point of a 1.5-section multiplier. The
half-wave, 1.5-section multiplier (three diode) operates as follows: During the
positive peak of Vip, diode Dy conducts to charge Cj toa voltage equal to V] +
V4c. Capacitor C7 acts as a coupling capacitor to couple Vjp, to point C. Diode
D7 conducts on the negative voltage peak at point C when the voltage tries to
become more negative than the anode of D) (the anode voltage of D2 is V) +
Vdc). Diode D3 conducts on the positive peak at point C and charges D3 to V| +
V3. The output, Vout, is the sum of the voltages on Cq and C3:

Vout= V1 + Vdc+ V1 + V2~
2Vy1+ V2 +Vqc.

Only dc voltages are applied to C] and C3; these capacitors are therefore dubbed
“dc capacitors.” An ac voltage is applied to C2, which is called an ““ac capacitor”.
If the input voltage is symmetrical about the zero axis, the multiplier output will
be three times (either) peak voltage, Voyut = 3 V1. This circuit is called a tripler.
If, however, the waveform is such that V7 is much greater than V7, the output
voltage is approximately twice V1. The circuit could be called a doubler. For
clarity, we can use the diode count to define multiplier capability.

The operation of the four-diode multiplier — a two-section, half-wave. unit — is
similar to that of the three-diode multiplier (Fig. 6). Capacitor Cq blocks the dc
bias from the remainder of the multiplier and acts as a coupling capacitor to
couple Vi to point C. Diode D1 conducts when the negative voltage at point C
becomes more negative than the anode of Dq (the anode of Dy is at 0 V). This
causes C1 to charge to a voltage equal to V2 — V(¢ and simultaneously causes the
positive peak at point C to reach V1 + V3.

The positive voltage at point C tums on D7 and charges Cp to Vy + V2.
Capacitor C3 acts as a coupling capacitor to couple the input waveform at point C
to point E. Diode D3 conducts when the cathode voltage becomes more.negative
than the anode voltage (the voltage at point D). The positive peak will be at a
voltage equal to the charge on C3 plus the peak voltage at point C. This positive
voltage will cause Dy to conduct and charge capacitor C4 to Vi + V3. The
output, Vgyut, is the sum of the voltage on C2 and C4:

Vout=(Va +V2)+ (Vi +V2) =2V +2V).

Both C) and C4 are dc capacitors. Points D and F are *'dc points”, and C1 and
C3 are ac capacitors. In both the odd-diode and even-diode circuits, the diode
peak-inverse voltage (PIV) ratings should be at least V) + V3. In the even-diode
multiplier, C1 should have a voltage rating of at least V3. In the odd-diode
multiplier, C; should have a voltage rating of at least V] + Vqc. All the other
capacitors should have a voltage rating of at least V1 + V3. Negative output
voltages can be obtained if the diode polarities are reversed.

HIGH
VOLTAGE
FOR LOW
COST
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VARIATIONS FOR SPECIAL
APPLICATIONS

For applications with a very high
load capacitance, any one of the dc
capacitors can be omitted in the
multiplier and it will still function
(Fig. 7).

While this appears to be a good ‘way
to reduce component costs and
package size, consider what happens
when the output terminal is arced to
ground: the distribution of voltages on
the diodes becomes unequal, which
causes more stress on some diodes
than others. The uneven distribution
can cause a diode’s peak inverse rating
to be exceeded and a malfunction to
occur. For better transient protection,
leave all the capacitors in the circuit.

Many applications require a second
voltage that is proportional to the
output voltage. A tap at any dc point
of the multiplier can be used. The
ratio of the voltages can be determined
if you examine the circuit up to the
tap as a complete unit and the total
multiplier as another.

Consider carefully the maximum
average current. The muitiplier current
ratings are intended to keep the
components cool enough to perform
reliably. It will help, of course, if the
high-voltage drive source has some

1000pF

D2

470k 470k

e

0

Fig. 8. A voltage doubler can be combined with a filter to provide very low ripple outputs.
(The example shown gives a 30 kHz, 10 k V, 50uA output)

maximum-load protection that reduces
the input voltage if too much current
is demanded.

The multiplier must withstand all
arcing, including that between the
output lead and ground. and also
direct shorts of the output lead to
ground. The multiplier must sustain
the peak current drawn by the arc or
short as the internal capacitors
discharge.

A resistor in series with the output
lead serves two functions: (1) It
reduces the Q of the oscillator circuit
that is established during arcing, thus
reducing considerably the stress on the
diodes, and (2), it limits the peak
current to a value that the diodes can
handle safely. The value of this

resistance must be high enough to do
the limiting job but not so high as to
promote arcing around or through the
resistor body or overheating at
maximum current drain when the
output arcs to ground.

CONSIDER THE MECHANICAL
LAYOUT

The mechanical design, mounting
method and location of the multiplier
can all affect current capability.

Remember that very high voltages
may be involved so pay particular
attention to component layout and
insulation — also ensure that there are
no sharp edges that might otherwise
initiate corona discharge. ®

NORTRONICS Dy
Tape Heads long life,
extended response
Model | 1Kcin- |DC Price Sales Tol @ | | ...,
No ductance| RES Tax
: b MHy 27%%
=3 5230 | 160 - |[430 15 | 413 | 1943
Stereo Cassette Record/Play 5232 80 235 18 495 2295
_ A" Stereo 4 K 43.3
Pramiom Grade 1207 | 400 390 3 9.35 5
: d 1000 | 800 700 27 743 | 3443
E i Standard |1001 | 400 390 2 743 | 3443
ALIGNMENT
TAPES
. First generation (AT200 | CASSETTE 26 115 33.15
! Recordings AT820 | 8 TRACK
CARTRIDGE 9.80 | 269 | 1249
#$ CLEANING KITS
., Conmins cleaning |aye | cASSETTE 895 | 246 | 1.4
_ﬂu:d,c!nnmgtape am7? 8 TRACK
inspection mirror CARTRIDGE 895 | 246 | 114
adjustable cleaning |amg |, REEL TO REEL| 8.95 | 246 | 11.41
brush.
SEPARATE  |ams4 | Adjustablebrush | 275 | .76 351
CLEANING ITEMS |aM506 | Mirror with torch | 4.60 | 1.27 5.87
P QaM102 | 20z cleaner liquid | 2.10 .58 2.68
QM141 | Cleaning cassetté
with liquid 3.60 99 4,59 Audioph
QM181 | Cleaning 8 track
cartridge with
liquid 385 | 1.06 49 CLIP-ON
DEMAGNETIZER
DEMAGNETIZING
EMAC INDUSTRIES Puy. Lid.
o I 23 Edinburgh Street, Huntingdale, Vic.
>y -
Phone 544-5157
\_ Y

ANNIS

 Audiophile HANFD-KIT

for protection of recorded tapes

Provides everything needed to measure and
eliminate magnetism in recorder components

$49.50

Post & Pack $1.60

Send remittance
with order for
immediate delivery

FOR - TAPE RECORDING ENTHUSIASTS e AUDIO g
VIDEO RECORDING STUDIOS e SERVICE TECHNICIANS
© SCHOOLS — Demonstration of Magnetic Phenomena.

Until recently, there has been no easy way to tell when
demagnetizing was needed
market were far too weak

offendin? hardened steel guides, capstans, etc. Now, with the
le HAN-D-KIT both
problems can be solved easily at modest cost.

Kit contains POCKET MAGNETOMETER calibrated in gauss,
L EXTENSION PROBE, TEST ST

and most demagnetizers on the
to be effective, particularly on

measurement and correction

RIPS, powerfut
oersteds, NOTES ON
ANNIS COMPANY, U.S.A,,

of over 350
by R.B

specialists in demagnetizing since 1931,

LAFAYETTE

94 HIGH ST., ST. KILDA, VIC., 3182. PHONE 94-6036.

ELECTRONICS
div. Electron Tubs Dist. P/L
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AUSTRALIA’S LARGEST MAIL ORDER SECTION

Ask for our quotation to send equipment anywnere in Australia at our competitive prices.
All new equipment with full manufacturers guarantees that we can back up ourselves.

L -

o

"rﬂ'g« v
a b hd ; .

Want a lead to suit your set to match that accessory? Want any type of plug? Also,
complete stocks of spare parts for National, Nivico, Teac, Jorgen, ESS, Marantz, and
many others. Largest range of equivalent parts to suit those hard-to-get spare parts for
rare models.

AUTEL SYSTEMS PTYLTD [

639 Pacific Highway, Chatswood Phone 412 4377 _paciFic_migHway

Gardon Ave
debray Rd.




AUTEL SYSTENS PTY LID

No where in Australia have you the choice to buy everything you want without being
forced to buy the particular brand the shop specializes in and at the best prices.

Come and Compare all the brands to chose what really is the best.

REASONS FOR BUYING FROM AUTEL

® top quality equipment at competitive prices o free delivery and connections in Sydney
metropolitan area @ Full installation for complete systems — ask for our quotation e under
guarantee service and full workshop facilities @ credit sale and terms arranged @ We are audio
experts, so trust us @ We have expanded to give better service, to give you a better purchase e




r N

s Av E Australian Department of

with anA+R @HEALTH

National Acoustic Laboratories

OLOLGE TRAINING OFFICER

- (Electronics
BATTERY ELIMINATOR | | ,. ., \Rectronics)

experience in technical staff training. We can
offer him security and a friendly working.
environment in a specialist organisation.

Duties The man we want will be responsible for
planning and implementing training programmes for
staff engaged in the repair and acceptance testing of
hearing aids and electronic and audiology equipment.
He will be required to undertake occasional short
interstate visits to various major hearing centres
throughout Australia.

Salary Will be in the Senior Technical Officer Grade
1 range $10,388-$10,943.

Qualifications An approved Electronic and
Communications Certificate from a technical college
or institute of technology or its equivalent, or such
other qualifications as the Public Service Board
considers appropriate, together with requisite
experience. Applications will be considered from
persons who do not possess the above qualifications,
provided they have relevant experience over a
minimum period of six years. Such an applicant, if
selected, will be required to pass a test to establish

}
For your 6 voit eligibility for the position.
[Ientrnnln calnulatnr Experience and Knowledge Sound practical
knowledge of electronics and the philosophy and
~ technigues of instrument servicing and repair.
nr a e a In Emphasis on hearing aids or miniature circuitry is

desirable. Ability to effectively convey this

[Ientrnnln [Iasngun etn knowledge is essential. Experience is also required in
a

preparing training and technical manuals.

® ELIMINATES THE NEED FOR COSTLY DRY

BATTERIES IN PORTABLE EQUIPMENT. Conditions Normal Public Service conditions
® PLUGS DIRECTLY INTO MAINS POWER include contributory superannuation, four weeks
SOCKET. annual leave with bonus payment, maternity and

® FITTED WITH COAXIAL CONNECTING PLUG.

: paternity leave, accumdlative sick leave and three
(ALTERNATIVES CAN BE FITTED BY YOUR DEALER)

® DOUBLE INSULATED FOR ABSOLUTE months furlough after ten years service.
SAFETY. )
® APPROVED BY ELECTRICITY SUPPLY Location Sydney
AUTHORITIES.
® 12 MONTHS' GUARANTEE. Enquiries Telephone Graham Donald on 20537 for
® 2 MODELS AVAILABLE further information. An inspection of facilities can be
100mA and 300mA (MAX. OUTPUT) arranged.

A+R~-Soanar Electronics Group Applicqtions In Yvriting .to the Director, National
30-32 Lexton Rd., Sales Offices Phones: 1 Acoustic Laboratories, 5 Hickson Road, Sydney.
Box Hill, Vic. 3128  VIC: 890238, NSW: 78 0281, g /N\/¥

Australia SA: 51 6981, QLD: 52 5421, GROUP 0 i
Telex. 32286 WA: 81 5500. G NEIApril16S

»
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FOR THOSE WHO ARE
SERIOUS ABOUT SOUND

ey &My “™=7 . ALTEC. AT THE OPERA HOUSE

%}i
_/ For wyears now on the
‘ international scene the most
discriminating sound engineers
have specified ALTEC quality
monitors. Look around the
leading television, radio and
recording studios — anywhere in
the world — and you’ll find
ALTEC monitors.
Sales in the U.S. have reached
new peaks — and in the highly
competitive and selective
European market demand for
ALTEC systems has never been
greater.
In Australia ALTEC enjoys an
ever increasing proportion of the
professional market.
Ask any of the sound engineers
who specify and enthuse over
ALTEC quality monitors. Once
you've heard and enjoyed
ALTEC sound, you’ll never be
satisfied with anything else.
NEW DOMESTIC SPEAKERS
*Altec891A. In just a year, this
model has become a best seller.
It features a 12 inch woofer and
a high-frequency radiator tweeter
and comes in an enclosure
measuring 25-1/2 x 14-1/2 x
12-1/2 inches with a
charcoal-colored sculptured foam
grille. ALTEC have said it was
designed for ‘‘younger people
who want good sound but want
to pay less.” Qur tests revealed it
to produce an open, realistic
sound and a crisp high end. It
delivers this sound with only 12
: watts of amplifier power.

*Quoted from Consumer Guide Maga-
zines, USA 1974. Publishers Lawrence

891A

A

B, 7 i s B - L PO

Teeman.

SEE THE 891s AND FULL RANGE ALTEC PRODUCTS AT

KENT HI-FI

412 KENT STREET, SYDNEY Ph, 29-6973
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JANDS

PS4

BOWER

Professional
Amplifier

— JANDS —

LIRECT COURPLED INTEGRATED

CIRCLAT - POWER AMPLIFIER

Over 100 watts from dc to 20 kHz

Recommended Retail Price $207

PRODUCT

TEST

32

JANDS is a name known to virtually
everyone in the commercial
entertainment field in Australia.

The company manufacturers and
installs a wide range of equipment for
use in theatres, cinemas, clubs,
auditoria etc. In particular, Jands build
and  supply the extra-ordinarily
high-powered sound equipment used
in rock festivals and similar events.

This is a very specialised field of
electronics for the equipment must
combine very high reliability with
facilities for flexible control and
monitoring. At the same time it must
be quickly interchangeable, easily
repaired and capable of being installed
by non-electronically minded people.

Further to complicate matters, there
is a worldwide trend to develop
automated control equipment which
will allow one person to carry out
operations in cinemas and studios that
previously required the use of as many
as three or four people.

Jands, an Australian company, are
amongst the world’s leaders in this
previously

field, dominated by

American
manufacturers.

The Jands PS4 (mono) amplifier is
designed for standard 19” rack
mounting and is sensibly flanked on
either side by two handles to ease
installation.

The front panel has a light blue
anodised facia over which is screened
clear white lettering. From the left
hand side the controls provided are a
level control whose setting can be
clearly seen from all positions, a small
VU meter calibrated for peak voltages,
below which is a switch for bridging
either the amplifier input or output;
and to the right of this is an LED
which lights up when the amplifier
reaches clipping level.

In the very centre of the panel is a
large square power switch which
contains an indicating light powered
by the positive and negative dc supply.
This is connected after the fuses to
indicate power supply problems.

Should the amplifier be subjected to
prolonged overload for more than a
few minutes, two slow blow dc supply
fuses break the power supply. When

and European
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this occurs the pilot light on the main
switch will be de-energised as it draws
its supply after these fuses.

To the right of the power switch is
the large Jands logo — an
old-fashioned = Edison type horn
‘growing’ out of Central Australia.

Two large heat sinks are mounted at
the rear of the unit, the active
transistors of which are covered by
covers sensibly labelled Danger High
Voltage. A Cannon type XLR 3-pin
connector with unbalanced input, a
pair of universal binding post banana
terminals for speaker connection,
together with 240 volt mains fuse and
twao metre mains cord are located in
the centre of the rear panel.

The chassis of the unit is constructed
in heavy gauge steel whilst the top
panel is perforated steel with an open
area of approximately 50%.

Internally, components are mounted
on two printed circuit boards which
plug into a ‘mother’ board mounted
horizontally along the major length of
the unit. °

One board contains the main power
amplifier components (except of
course the heatsink mounted
transistors) — the other is for the
overload LED and associated pulse
stretching circuitry.

The power transformer is sensibly
mounted on the front panel so that
weight distribution is fully
compensated for by the strength and
support of this panel. The transformer
has ‘the primary wound on a
completely separate part of the nylon
former to preclude any possibility of
mains leakage between primary and
secondary -~ a very ‘necessary
precaution for this type of unit.

The main amplifier is a fully
direct-coupled integrated circuit device
featuring a uA 748 integrated circuit
front end in a current generating
mode. This is followed by two 798 &
797 complimentary driver transistors
which are followed by 9148 & 9149

driver transistors. The ' final output
stage consists of four 40411
transistors.

Power Output
Measured

Rated

Frequency Response

0.1% 100 Hz

Intermodulation Distortion

Dimensions

MEASURED PERFORMANCE
JANDS PS4 DC INTEGRATED CIRCUIT
POWER AMPLIFIER, SERIAL NO: 116

104 watts in 4 ohms —dc and 20 kHz
55 watts in 8 ohms — dc and 20 kHz

100 watts in 4 ohms
50 watts in 8 ohms

at rated output dc —~20kHz *0.5dB
at 10 watts dc —20kHz *0.5dB
“at 1 watt dc —~20kHz +0.5dB

Hum & Noise with Respect to Rated Power
Gain control at maximum gain

Gain control at minimum gain

Input Sensitivity for Rated Output
640 mV (input impedance 40 k bridging)

Total Harmonic Distortion {at Rated Output)
0.06% at 1 kHz
Better than 0.05%

482 x 133 x 321 mm

Note — this is a single channel {mono) amplifier.

—81 dB (Linear)
—94 dB (A} Weighted

— 82 dB (Linear)

0.3% at 6.3 kHz

SHORT-CIRCUIT PROOF

The output is short-circuit proofed
by both voltage and current sensing
transistors which limit the drive signal.

The emitter resistors for the final
output stage are unusual. They are
made from solderable resistance wire
individually measured to exact value —
and are capable of working at red heat
if required!

This approach is very sensible, for
many conventional 10 watt resistors
are liable to fail catastrophically (like
fuses) if driven for any protracted time
at only 10-20% above their nominal
maximum rating.

The whole of the amplifier can be

Square wave response
TOP: 10 kHz input.
BOTTOM: Output
from amplifier (50
watts).
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stripped down to its basic components
in under four minutes flat. Even the
heat sinks on the back of the amplifier
directly unplug from the mother
circuit via gold plated plugs.

SEPARATE VU AMPLIFIER

The inclusion of a special VU
amplifier is unusual and is the first of
its type we have seen built into a basic
amplifier of this type. It consists of a
dual IC one half of which is
permanently bridged across the input
of the amplifier, hence the VU meter
is untroubled even by inputs as high as
50k$2, whilst the second half of the IC
is capable of being switched between
the output circuit of the power
amplifier or the output of the buffer
stage. In addition, the VU amplifier
has a calibration control so that the
VU meter can be re-adjusted from
peak reading to continuous average
reading should this be desired.

MEASURED PERFORMANCE

Our measurements proved that the
amplifier has a continuous rating of
104 watts into four ohms, or 55 watts
into eight ohms — but unlike many
amplifiers which require transformers
to cope with higher load impedances,
the PS4 works quite happily into any
load up to and including an open
circuit, or for that matter a short
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In response to the needs of the
~recording and broadcasting industries.
Stanton creates the new calibration standard

661EEE

CALIBRATION
STANDARD

A definite need arose.
The recording industry has been cutting discs with
higher accuracy to achieve greater definition and
sound quality.

Naturally. the engineers turned to Stanton for a
cartridge of excellence to serve as a primary
calibration standard in recording system check-outs.

The result is a new calibration standard, the Stanton
681 TRIPLE-E. Perhaps, with this cartridge, the outer
limits of excellence in stereo sound reproduction has
been reached.

The Stanton 681 TRIPLE-E offers improved
tracking at all frequencies. It achieves perfectly fiat
frequency response to beyond 20 Kc. It features a
dramatically reduced tip mass. Actually, its new nude
diamond is an ultra miniaturized stone with only 2/3
the mass of its predecessor. And the stylus assembly
possesses even greater durability than had been
previously thOu%ht possible to achieve.

The Stanton 681 TRIPLE-E features a new design
of both cartridge and body and stylus; it has been
created for those for whom the best is none too good.

Each 681 TRIPLE-E is guaranteed to
meet its specifications within exacting 4
limits, and each one boasts the most
meaningful warranty possible: an _¥
individual calibration test result is packed \ Vs
with each unit. STANTON
Sole Australian Distributors .

LEROYA INDUSTRIESHS

266 Hay St., Subiaco, Western Australia. 6008. 812930
N.S.W. Office: 100 Walker St., North Sydney. 2060. Phone 9224037.
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 3477620.

Available at quality-conscious
Hi-Fi dealers throughout Australia!

LERO63
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JANDS PS4

Professional Amplifier
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circuit, although if the short stays
there for more than a few seconds the
main amplifier fuses will blow.

The manufacturers claim that one
can safely draw sparks off the output
terminals without causing any serious
or ill effects. Frankly we doubted the
validity of this claim — so we tried it
for ourselves — and it's true!

The measured frequency response of
the unit is 20.5 dB from dc to 20 kHz

— sensibly drooping at higher
frequencies so that any incipient
instability (encountered in large

installations) is inhibited.

However because the unit amplifier is
dc coupled, any pre-amplifier with dc
leakage could well cause the PS4 to

possibility exists, a high quality
capacitor should be inserted in series
with the input.

The total harmonic distortion at
maximum output is particularly low,
being 0.1% at 100 Hz, 0.06% at 1 kHz,
and 0.3% at 6.3 kHz.

Intermodulation distortion measured
in accordance with the S.M.P.T.E.
method is a very healthy 0.05%, whilst
the signal to noise ratio is —94 dB(A)
at . maximum  volume or —81
dB(Linear) at maximum volume and
—82 dB(Linear) at minimum volume.

Sensitivity is 640 mV for maximum
output.

The Jands PS4 Amplifier is a very
high quality unit marketed at a very

pass a dc current  through the  modest price in a field where
connected speakers —  possibly Australian manufacturers are fast
resulting in damage. Where such a disappearing. °
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100 watt
Amplifier
value around

8"

less chassis etc., for

including sales tax.

the 009 (or any other Auditec powe
amplifier).

009 100 Watt Module
Response: £1dB 10Hz — 18KHz

control. Fully shortcircuit protected.
Recommended prices,
tax:

009 Module

Power supply

Auditec Modules are available from:

Ltd.,

Pacific Highway, St. Leonards.
eDelsound Pty Ltd.,
Rd., Coorparoo, Qld.

Dubbo, NSW.
eBundaberg Hi-Fi,
Bundaberg, Qid.

send the coupon below, or contact

P.O. Box 228,
Hornsby, N.S.W. 2077.
Phone 47-4166

 still the best |

the Aijn'rrec
009 Module

And when coupled with the 015 MK.2

preamplifier module (with guitar,
microphone, pickup inputs and
volume, bass and treble controls)

makes a complete 100 watt amplifier,
only $97.41

More 015 modules can be used to form
a multi-input channel mixer to drive

T.H.D. less than 0.1% @ 100 watts into

4 ohms.

Damping factor: Greater than 50 at 20
Hz — 18KHz.

Input: 1 volt with !preset volume

including sales

$60.38
$21.85

o All branches of Kitsets Aust. Pty
e Alan Oliver Electronics Pty Ltd., 188
103 Cavendish
o Custom Amplifiers, 64 Talbragar St.,

244 George St,

For full details and price list of all
Auditec Modules and other products

AUDITEC AUSTRALIA

r

............ Post Code

E.T. 3/75
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Don’t be confused about Hi-Fi

See Arrow Electronics for honest, down-to-earth advice in friendly relaxed atmosphere.
No high pressures. Arrow can assemble a Hi-Fi system to suit your means.

SYSTEM NO. 1 $569

SYSTEM NO. 2 $639

Comprising
Dual 1225 player with Shure M75.6 cartridge, base

and cover. Nikko TRM 500 stereo amp. 22 watts per
channel. 1 pair Marantz 5G Loudspeakers.

Comprising
Dual 1228 player with Shure M91ED cartridge, base
and cover.Nikko TRM 500 stereo amp. 22 watts per
channel. 1 pair Marantz 5G loudspeakers.

SYSTEM NO. 3 $849
SYSTEM NO. 4 $899

Comprising
Dual 1228 player with Shure MO1ED cartridge,

base and cover. Marantz 1060 stereo amp 30 watts
per channel. 1 pair KEF Concerto loudspeakers.

Comprising
Dual 1229 player with Shure MGIED cartridge, base
and cover. Marantz 1060 stereo amp. 30 watts per
channel. 1 pair KEF Concerto loudspeakers.

call in and have a chat with our Hi-Fi specialists.
Ask for a demonstration and special Arrow quote.

ARROW ELECTRONICS

342 Kent Street, Sydney (between King & Market Sts.). Phone 29-6731
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Career
Opportunities for

COLOUR
TECHNICIANS

Large international marketing organisation with offices in all states
invites applications from experienced Television Technicians with
some knowledge of colour.

Company specialises in colour “Yelevision only and is building a
large comprehensive national sales and service network.

Opportunities will exist in each capital city but immediate
requirement is for cities of Sydney, Melbourne and Brisbane.

For Sydney, workshop technicians will be required to work at area
service centres located at Pagewood, Rydalmere and Greenwich.

For Brisbane area location will be Aibion, and Melbourne location,
Richmond.

Field Technicians will be required to operate from area service
centres and will be provided with suitable vehicles.

e Training will be provided.
e Colour work only

® Best salaries in industry.
o

Immediate life cover and superannuation after
qualifying period.

e Successful applicants will be brought to
Sydney for training.

e Within reason candidates may choose location.
For interesting career opportunity apply:

Mr. ““Berry’’ Beresford,

TRIDENT TELEVISION PTY. LTD.
152 Bunnerong Road,

Pagewood 2035. (Phone: 349-8888)

trident colour
television

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975
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HOW
AMBISONICS
WORKS

DURING the past year or so Electronics Today, together with
several overseas publications have described, as far as we have been
able, the so-called Ambisonic surround-sound system.

These articles attracted very considerable interest, but had perforce
to be limited to the philosophy of the proposed new system as no
specific details could be obtained.

However a search through the British Patent files resulted in our
finding Patent No 1369 813 dated October 1974 ‘Improvements in or
Relating to Reproduction of Sound’. The Patent is in the name of
Britain’s National Research Development Corporation — and the
inventor is named as Peter Berners Fellget.

Working from the information contained within this Patent — and
from previously released information — ETI’s Technical Editor Brian
Chapman has prepared this article setting out for the first time just
how Ambisonics actually works.

REFERENCE
DIRECTION

MICROPHONE + Fig. 1. The basic ambisonic channel produces
an omnidirectional signal and an azimuth
@ signal that has the same frequency spectrum

!

N N : but differs in phase by the angle. Note that
|
|

N - the patent also describes a special
N ¢ tetrahedral microphone which provides
‘O’ and ‘A’ signals. This microphone is a
N development from the original Blumlein

stereo micr ophone.
s
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ADDER SPEAKER

IN THE continuing quest to obtain
more realistic audio reproduction we
have seen stereo replace mono, and
various attempts made to extend
conventional stereo’s two channels to
four — the so-called quadraphonic
systems.

The sound images created by current
systems seem artificial in that they
appear to be distributed along the
walls of the room. Furthermore the
actual source of many sounds appears
to shift position at times. This can
sometimes be very disconcerting. We
know of one record in which a
contralto instantaneously moves from
the front to the back of the room
everytime she sings above C3.

What is required for realism is that
the ambience information, normally
experienced in a live performance, also
be reproduced more realistically than
it is at present, and that a listener
should be able to determine the
direction from which the original
sound was produced — and that that
direction be stable.

The Ambisonic system attempts to
surround the listener with the direct
and the reverberant sound, from a//
directions, such that the original sound
field is reproduced as accurately as
possible.

Whilst it is certainly possible to
encode height as well as full azimuth
information with this system, such
periphonic systems will probably not
be commercially used for some time.
This discussion is therefore limited to
systems which reproduce the sound
field in the horizontal plane only, that
is, pantaphonic systems.

To do this a totally different concept
of recording is required which
nevertheless can be encoded on to two
transmission channels in a similar
manner to conventional stereo discs
and tapes.

The Ambisonic system adopts a com-
pletely different approach that does not
exhibit the directional ambiguities
common to existing systems. When
recording, a number of microphones are
used each of which provides an omni-
directional, ‘O’, signal and an ‘azimuth’
‘A’ signal which is phase shifted by the
angle between the individual micro-
phone and a reference direction. This
process is shown in Fig. 1.

In an actual system, at least three
microphone setups must be used in
order to obtain full directional
coverage. All the omnidirectional
signals are simply added into one
channel and all the azimuth signals
into another. Such a system of four
microphones is shown in Fig. 2. Here
the left front microphone is taken as
the reference direction and hence its
signals are passed direct to both
transmission channels. The other three
microphones are summed directly into
the ‘O’ channel and via appropriate



phase-shift networks to the ‘A’
channel.

It should be noted at this point that
the phase-shift networks in an actual
system are of the ‘all-pass’ filter type.
Hence the phase of both ‘Q’ and ‘A’
channels may be shifted together; the
apparent phase-shift to the ‘A’ channel
being the difference in phase between
the two. \

Thus the content of each channel is a
continuum of signals rather than a set
of discrete signals. That is the two
channels of information are
representative of the sound-field
surrounding the source. This means
that aithough a system such as the
transmitter of Fig. 2a, and the receiver
of Fig. 3a may be used, a speaker at
any azimuth orientation may be added
simply by feeding it with
appropriately phase shifted signals.

A system in which four microphones
at 900 spacing are used, will transmit
the signals as shown vectorially in Fig.
2b. To correctly decode this, at the
receiver, a decoder, as shown in Fig.
3a, is required. Vector diagrams,
adjacent to each speaker, show the
signal fed to that particular speaker.

To better understand the decoding
process let us trace the decoding to the
right-front speaker as detailed in the
vector diagrams on Fig. 3b. This shows
the azimuth channel being firstly
shifted by 900 and then inverted
(phase-shift of 1800). When the
azimuth and ommidirectional channel
are subsequently added we find that
the left back signal is completely
cancelled, a twice amplitude right
front signal is obtained and right back
and left front signals of 1.4 times
amplitude are also obtained at phase
angles of plus and minus 450,

Thus the diagonal separation is
infinite but that between pairs on one

LF

£ SOURCE
kit

Fig. 2a. An ambisonic
system using four micro-
phones with the left front
RF transducer being the
reference direction.

2700 180°

[

|

B

AZIMUTH

OMNIDIRECTIONAL CHANNEL

CHANNEL

side is only 3 dB. (This figure of 3 dB
is in conflict with the Patent — there
Professor Felgett shows the side
channels — vectorially — as having
0.707 amplitude, equivalent to 9 dB
down on the main signal. We have
asked three suitably qualified people
to check our figures — and all agree
that the correct result is 3 dB. Thus
unless there is some factor not
described in the Patent we cannot see
how 9 dB separation can be obtained).

However separation does not have

— > LF
— B
o}

———»RB

RB — RF
-
r'y

-4 A -RBe +LF
PHASE v
SHIFTERS L8

Fig. 2b. The transmitted
signal vectors.

the same meaning for ambisonics as
it does for conventional four channel.
Ambisonics  reproduces a field
surrounding the listener rather than
four separate sound sources.

COMPATABILITY WITH STEREO

The system described in Fig. 2 and 3
is not compatible with existing stereo
systems but may readily be processed
to be so. To generate right and left
signals the ‘O’ and ‘A’ channels are
added and subtracted respectively at

101B Digital Multimeter
0.1% accuracy

automatic polarity
3% digit L.E.D. readout

Distributed by

SOUTHMARK v

16 ranges — D.C. volts, A.C. volts
— D.C. current & resistance

$179.00 plus 15% tax

& Second Generation Instruments from H

201B Automatic Frequency Counter
10Hz — 30MHz guaranteed min.
auto ranging

overflow control gives 1 Hz resolution
accuracy 1 part in 106

e SRR AR SXTER
pigmsi R

LTRONICS |

R

$ 179.00 plus 15% tax

P.O. Box 166 Cremorne, NSW 2090

Ph 241-1263; Cables “‘Southmark Sydney””.

>



Most music lovers
o their listening on a Dual

Dual 1225

Dual 1229

For full details of the complete Dual
range, go to your nearest hi-fi stockist,
or write to
Fred A. Falk (Sales) Pty. Ltd.,
28 King Street, Rockdale,
NSW, 2216
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AZIMUTH SHIFT A £90° Fig. 3a. The decoder for the system of Fig. 2. Vector diagrams,
CHANNEL A"

the transmitter. At the receiver the
decoder must be modified as shown in
Fig. 5 to recover the 'O’ and ‘A’
signals. The 0.707 multiplier must be
incorporated to halve the power in the
‘O’ channel, which was doubled in the
first adder, and thus restore balance
between ‘O’ and ‘A’ channels.

The Ambisonic system is thus very
flexible in the number of speakers
which may be used. It gives

PHASE SHIFT ‘A’ BY 800

RF GIVES A /90°

RE

LB

INVERT A £90°

o
>LF GIVES <A /90

———> RB
——+FRF

NNEL ‘O’ AND

ADD CHA o
GIVES O-A (80

-A /80

LF

Fig. 3b. The processing of the right-front channel shown vectorially.

as given in patent, are shown adjacent to the appropriate speaker.

unambiguous directional information
and has infinite separation diagonally
and 3 dB (or 9dB!) separation between

readily be made compatible with con-
ventional stereo systems and offers the
ultimate capability of height, as well as

adjacent speakers. Finally it may horizontal transmission. ®
RF  14RF LB 148
$ $
: »
: RF : 8
= = === -A = 8 ——=
O+A=R R hie 2LF  0O-A=L SEEE 2R8
]
i
4
L8 14L8 RF 1.4RF
LF Fig. 4. The Patent says that right and left stereo channels are constructed b y
adding and subtracting O and A channels respecti vely. Note however that,
using vectorial addition, O+A gives 2LF, and O—A gives 2RB, So the labelling
of left and right as in the Patent seems to be reversed, and skewed b y 90°
LB relative to the original reference direction.
—
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14LF Fig. 5. How the decoder is modified to

decode the right and left channels of a
stereo-compatible ambisonic system,



HI-FI

LOUDSPEAKERS FROM ENGLAND

10” The model B161/10LR is a 10" loudspeaker with a 2" voice
coil working within a 10,000 guass magnet structure, total flux

100,000 maxwells. The free air-resonance of the loudspeaker is
25Hz  thus making it suitable for a small sealed cabinet of
between 1%z and 2 cu.ft.

Efficiency is higher than might be expected from a $34 50
sealed cabinet and power handiing is 20-25 watts .
r.m.s.

12" The model B122/10LR is a 12" bass speaker featuring a rubber
suspension which altows a fundarnental resonance of 17Hz in free air.
This low-resonance, combined with a 2'* voice coil working within a
carefully selected magnet structure makes the speaker ideal for a
sealed cabinet of about 2 cu.ft. capacity. Efficiency of the
B122/10LR is surprisingly high for this type of loading and the
speaker Is ideal for amplifiers with an output of 39 50
20-25watts r.m.s. per channel at 8ohms. A

12 The model B122/12L R, like the B122/10LR described above, is
also suitable for sealed cabinets but because of its more powerful
magnet structure a volume of about 3 cu.ft. is required 49 50
to ensure the speaker gives its optimum performance. O

”
15” The Fane model B152/12LR is a 15" bass driver with a

fundamental resonance of 15Hz in free-air. Once again a sealed
cabinet provides ideal loading for this unit and the volume can be
varied from 3 to 5 cu.ft. The performance in 5 cu.ft. is particutarly
outstanding as the resonance is kept in the region of 30Hz. This
results in firm, non-resonant bass without any of the
“poxiness’” often associated with conventional speakers, $59
Efficiency is reasonably high and power-handling is up to
30watts r.m.s, at 8ohms,

"

5 The Fane 505 x 5" 1” The Fane 1" Dome Tweeter
mid-range loudspeaker employs DD1 is a newly devetoped
a special cone materiat which is soft-dome tweeter with a useful
doped to remove any frequency response from
irregutarities in response, Useful 4,000 2z to

frequency range is 400-4.000Hz 20 ,0 0 0 H z.

and sound quality Efficiency Is $23 50
is very neutral 24.5 medium to high. 2

NEW 3-WAY SPEAKER SYSTEMS
OF EXCEPTIONAL QUALITY

Developed by exhaustive and thorough testing, this new 3-way
speaker system combines wide, flat frequency response with genuine
high power capability. (Available in Kit form or completety
assembled.)

CHALLENGE SYSTEM 1

CHALLENGE H-22 DOME TWEETER

The development of dome tweeters has been a major
project of most loudspeaker manufacturers of recent years.
The H-22 dome is one of the latest designs. The 1
diaphragm is made of carefully selecte metallized
polyester material which is of very small mass to allow

maximum efficiency. $8 50
L]
SPECIAL MID-RANGE SPEAKER
An outstanding 5 mid-range loudspeaker developed
by one of Germany’s leading loudspeaker
manufacturers. It employs carefully selected cone
material and a special cone termination to ensure flat
response and high efficiency. A protective cover is
fitted to the rear of the loudspeaker to prevent
interference from air pressure developed

within the cabinet by the bass speaker. $1 5 90
. CHALLENGE 10L-24 WOOFER *

This robust 10’ unit features ?‘ 4 layer wound 11"

voice coil which allows it to handlé 30 watt r.m.s,

comfortably. The combination of extremely rigid cone
and low-fundamental resonance of 35 Hz in free-air
ensures deep, positive bass when wused in the

\\ recommended enclosure sizes. $1 6. 90

CHALLENGE HP 1 HIGH-POWER CROSSOVER NETWORK
features 4 inductors inciuding a high-efficiency air-wound 3.55 Mh
choke in series with the bass speaker. 3 crossover capacitors are also

used. Crossover points are 500 Hz and 4 000 Hz
and the rate of roll off is 12dB/oct. 14. 50
The CHALLENGE SYSTEM 1 can be purchased as components

only as above or completely assembied and tested $1 79 pair

in 2 cu.ft, watnut veneered cabinets at

PUBLIC ADDRESS &
MUSICAL INSTRUMENT UNITS

12 CRESCENDO 12A Super High Efficiency, Wide Frequency
Response and 100 Watt r.m.s. power handling. This beautifully
finished loudspeaker is particularly suitable for lead guitar, organ
and public address work. VOICE COIL DIAMETER: 2', FLUX

DENSITY: 20,000 Guass, IMPEDANCE: 8 ohms. $79 00
L]

15" CRESCENDO 15/100 BASS. Specially designed for high power,
high efficiency bass performance. This magnificent unit is rated at
100 watts r.m.s. and has a resonant frequency of 40Hz. VOICE

COIL DIAMETER: 3", FLUX DENSITY: $99-00

15,000 Guass, IMPEDANCE: 8 ohms.

920 HORN UNIT. This unit has just been released on the Australian
market and features super high efficiency of 109 dB and power
handling of 100 Watts r.m.s. above 600 Hz, VOICE COIL

DIAMETER: 2', FLUX DENSITY: 20,000 Guass,
$149.00

IMPEDANCE: 8 ohms.

12" POP 50. A general purpose 50 watt r.m.s. loudspeaker of high
efficiency, but economically priced. VOICE COIL DIAMETER: 2",

FLUX DENSITY: 13,000 Guass, $39. 50

IMPEDANCE: 8 ohms.

18’ POP 100 An outstanding 18’ bass loudspeaker for musical
instruments, the POP 100 handies 100 watts r.m.s. at high
efficiency. Resonant frequency is 55 Hz. VOICE COIL

DIAMETER: 3", FLUX DENSITY 14,000 Guass, $79.00

IMPEDANCE: 8 ohms.

NEW CHALLENGE
TURNTABLE
SEMI-AUTOMATIC
BELT-DRIVE

$99.50

The automatic arm return
effective  mechanism which
operation.

Oil damped cueing lever permits instant selection of any record
track without having to reject the tone arm.

Heavy cast platter, belt-driven by a syncronous motor, reduces
rumble, wow and flutter to negligable proportions.

Tone arm features anti-skate, lateral balance and removeable
headshell fitted with magnetic cartridge. Fully adjustable
counter balance weight with independent scale allows easy
adjustment of stylus pressure.

All connecting cables and plugs are fitted to the turntable,

12 month guarantee.

Walnut base and tinted perspex cover with hinges available as

*

is achieved by a very simple and
ensures years of trouble free

* *

*

*

*

for $27.50
CROSSOVER CAPACITORS SPEAKER GRILLE CLOTH
Our wide range includes 2.2

AR attractive selection of speaker
grille cloths are available ex stock
at very reasonable prices. Free
sample pleces are available on
request and will be forwarded per
post anywhere in Australia
together with our price list.

mfd mylar film $1.20 each, 3.3
mfd mylar film $1.40 each, 5
mfd NP Electrolytics 40c each,
10 mfd NP Electrolytics 45c¢c
each, 16 mtfd NP Electrolytics
50c each, V] mfd NP
Electrolytics 60c each and 60
mfd NP Electrolytics 90c each.

CROSSOVER CHOKES

A comprehensive range is now
available of high power, i
efficiency inductors in
following 0.25 Mh,
0.35 Mh, 0. . 0.75 Mh,
2.2Mh and 3,55 Mh. Prices
range from $1.00 to $5.00 each.

96 PIRIE ST.
ADELAIDE

STH. AUST. 5000

pHONE: 223 3599
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In electronics.

9 professional kits for the beginners.

Beginners soon get to know Kitsets. Because we’re one of the few places willing to take time out to
help you find your way in Electronics. These workshop kits, for instance — they’re not the
sort of scrag-end collection of junk that usually gets passed off on to gullible beginners, but properly
planned, professional standard kits of things you can use to construct dozens of exciting projects.
Need any help? Call in to any of our stores, or write to us. We’re here to help, and glad to be of service.

TOOL KIT

Soldering Iron — Adcola 19 watt
240 volt. Ironrest & wipe pad.
Side cutters. Long nose pliers.
Neon indicator screwdriver.

Wire strippers. 3 x screwdrivers
including one medium ‘Philips’
head. $21.95 + $1.00 pp.
HARDWARE KIT

500 gram pack 18 SWg “Ersin”
Multicore ‘Savbit’ solder.

Solder wick. 500 grams tinned
copper wire 22 SWG. 2 x 100
metre reels hook-up wire (one
7/0076 and one 10/010 different
colours). Assorted spaghetti (not
plastic). 50 x 4” x 1/8” bolts.
50x 1”7 x 1/8” bolts. 100 hex
nuts (1/8”) 50 x %’ *self tappers’
50 x 47 “self tappers’.

50 x 1” ‘self tappers’.

2 x 6 square 0.2” pitch matrox
board. 2 x 6” x 9 holes/0.15 pitch
matrix board. 1x3.75”x 3.12”
and 1 x3.75” x 8.12”/0.1 pitch
Veroboard. 1 x resistor mounting
strip (48 lugs per side). 3 x 3 lug
tap strips. 2 x 5 lug tag strips.

1 x 10 lug tag strips. 1 x 12 way
screw terminal strip. 12 x Assorted
grommets. $32.95 + $2.00 pp.
RESISTOR KIT

Resistors % watt 5% tolerance.

5 x all standard values from 10 to
820 ohms. 15 x all standard values
from 1k to 82k ohms. § x all
standard values from 100k to 8.2M
ohms plus 20 x 1k), 4.7k0, and
10kO (660 resistors).

$11.95 + $1.00 pp.

CAPACITOR KIT

3 x all standard values from 10pF

ALL THE ABOVE ARE AVAILABLE AS
A COMPLETE KIT — ONLY $115.00 + $3.00 pp

to 820pF

3 x all standard values from 0.001UF
to 0.47UF plus 5 x 0 IUF and
0.01UF (Greencaps or similar).

3 x 1UF capacitors (greencaps or
similar). 2 x all following electroly-
tics (25 V DC) microfarads (1, 2.2,
3.3,4.7, 10, 16, 25, 47, 100, 200,
330, 470, 640, 1000).

$19.95 + $1.00 pp.

TRIMPOT KIT (OHMS)

1 x 500, 1k, 2.5k, 5k, 10k, 25k, 50k,
100k, 250k, 500k, 1M(LIN)

$2.45 + $1.00 pp.
POTENTIOMETER KIT (OHMS)

I x 2.5k, 10k, 25k, 50k, 100k,
500k (LIN). 1 x 50k (LOG).

$2.95 + $1.00 pp.

RELAY & SWITCHES KIT

1 x 6-17 VoIt (200 ohm) relay

double pole C/O. 2 x DPDT 3A
toggle switches. 1 x SP miniature
push button (push-on). $4.95 + §1 pp

SEMICONDUCTOR KIT

*6 x BC108 or equivalent transistors
*2 x BC178 or equivalent transistors
*1 x TT800 transistor

*]1 x TT801 transistor

*1 x 2N3643 transistor

*1 x 2N3638 transistor

*]1 x 2N305S transistor

*1 x 2N2646 UJT

*1 x 2N6027 (D13T1) PUT

*1 x 2N5459 FET .

*6 x IN914 silicon signal diodes

or similar

*6 x EM404 silicon power diodes

or similar

*1 x LED

*1 x OA90 germanium diode

(or similar)

This is Kit. She's

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975

our figurehead, so to
speak. Beginners

love her. Professionals
blow their LEDs

over her. Read her
column in our monthly
magazine ads.

*1 x BZY88C4V7 zener diode

*1 x BZX79C5V6 zener diode
*1.x BZX79C6V8 zener diode

*1 x BZX79C10 zener diode

*1 x BXZ79C12 zener diode

*1 x BZX79C15 zener diode

*1 x ORP 12 light sensitive resistor
and Intergrated Circuits Kit

*1 x NESSS timer IC

*1 x uA 741 operational amplifier
*2 x LM301 operational amplifier
$17.95+$2.00 pp

HOW TO ORDER BY MAIL
PRINT all details clearly. Include
phone number for quick checking if
any problems. Remember to
include P&P (post and packing)
costs. Remit by cheque or postal
order (NOT cash) to Kitsets (Aust-
ralia) Pty. Limited, PO Box 176
Dee Why 2099. If you want your

order sent registered (advisable)

please add 75c. For urgent queries
or PMG/COD ring us on 982 7500,
area code 02. (24 hour open line
service.)

WHERE WE ARE

SYDNEY 400 Kent St. Sydney, 291005.
657 Pittwater Rd., Dee Why 982 9790.
ADELAIDE: 12 Peel St. Adelaide,

87 5505

BRISBANE: 293 St. Paul's Tce. Fortitude
Valley, 52 8391.

MELBOURNE: 271 Bridge Rd.,
Richmond(Gallery Level, Church St.
entrance) 42 4651

PERTH 557 Wellington St. Perth {Opp.
new bus terminal), 21 3047.

JMCA2180KS

43



Lt Ll THE HOME
WORKSHOP

Space, light, power, components, tools — save time and money with ETI’s home workshop guide.

(
WORKSHOP KIT

The following list of tools and basic components has
been carefully compiled to assist the novice constructor
setting up a home workshop from scratch.

Virtually nothing on the list is redundant.

Test gear has not been included as this will form the
basis of a further feature article to to be published
shortly.

Very roughly, all the items listed above should cost
somewhere between $100 and $150 — naturally
though prices will vary from supplier to supplier, and
to some minor extent with the quality of the tools
: offered.
mw ) = Some kitset suppliers have indicated that they will

¥ A L e ” supply all or sections of the items listed as ‘package
LKL i 5 g L deals’. Watch out for their adverts in this and future
issues.

TOOLS

Soldering Iron — approx 19 watt 240 volt

Iron rest & wipe pad

Side cutters

Long nose pliers

Neon indicator screwdriver

Wire strippers

3 x screwdrivers including one medium
*Philips’ head

HARDWARE
500 gram pack 18 Swg “’Ersin’’ Multicore
‘Savbit’ solder
Solder wick
500 grams tinned copper wire 22 Swg
2 x 100 metre reels hook-up wire
{one 7/0076 and one 10/010 different colours)

Even an awkward corner like this Assorted spaghetti (not plastic)
can be utilized effectively. Note 50 x %’ x 1/8" bolts
particularly the equipment ” "

shelf, storage bins, array of 50 x 1" x 1/8" bolts

power points and linoleum on

top of bench. k
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NOT all of us are blessed with space in
which to build a workshop and many
experimenters must be satisfied with
the kitchen table or invade a small
corner of the ""sewing’’ room.

For those who can find a suitable
space the requirements of a good

~ workshop may be summarized under

the headings of location, benches,
light, power, storage and tools.

THE LOCATION

As much space as possible is required
if one is to undertake electronics as a
serious hobby, anything from 2. x 2
metres upwards is needed. Electronic
equipment (and the experimenter) is
adversely affected by extremes of
temperature. The area must also be
dry as damp floors or walls will rapidly

corrode contacts and cause rapid
general deterioration of valuable
equipment. A location should

therefore be chosen that is clean and

dry and not subject to temperature
extremes.

BENCHES

The work bench should be strong
and rigid as heavy equipment may be
used on the bench. .

Pine board or similar material makes
an excellent bench top but, whether
pine board, floor boards or ordinary
other materials are used, it is advisable
to surface the top with linoleum, tiles
or sheet to provide a good stainproof
and continuous surface.

A well-braced frame work should be
constructed from 75 x 50 mm timber
or, alternatively a steel frame may be
constructed using Dexion angle or
""Speed Frame’’ box section tube.

An equipment shelf should be
provided along the rear of the bench at
least 300 mm wide and 300 mm above
the bench. Such a shelf allows the

working space to be kept free of test

equipment.

LIGHT

The rule is as much light as possible.

.A good general illumination should be

provided and, in addition, a desk lamp
capable ‘of swivelling to illuminate the
interiors of equipment should be
provided. If fluorescent general
illumination is used purchase a twin
lamp fitting that has lead/lag ballasts.
Flicker is much reduced with this
system and, although a little more
expensive, you will save much
eyestrain.

POWER .

Whilst in general very little mains
power is required in an electronics
workshop many pieces of equipment
must be powered simultaneously and
hence a multitude of power points is
required.

Here we must emphasise that such
power points must be properly wired
— Yyou seldom get a second chance
with mains power. Make sure your

)
100 hex nuts {1/8") Potentiometers
50 x %" 'self tappers’ 1 x 2.5k$2, 10kS2, 25kS2, 50kS2, 100kS?,
50 x %'’ ‘self tappers’ . B500kS2 (LIN)
50 x 1" ‘self tappers’ 1 x 50kS2 {LOG)
2 x 6'' square 0.2 pitch matrix board ’ .
2 x 6" x 9 holes/0.15 pitch matrix board Relays and Switches
1x3.75” x3.12" and 1 x 3.75" x 8.12"/0.1 1x6-17 Volt (200 ohm) relay double pole C/O
’ pitch Veroboard 2 x DPDT 3A toggle switches \
1 x resistor mounting strip (48 lugs per side) 1 x SP miniature push button (push-on)
3 x 3 lug tag strips \ .
2 x 5 lug tag strips Semiconductors _
1 x 10 lug tag strips 6 x BC108 or equivalent transistors
1 x 12 way screw terminal strip 2 x BC178 or equivalent transistors
12 x assorted grommets 1 x TT800 transistor
1 x TT801 transistor
COMPONENTS 1 x 2N3643 transistor
Resistors % watt 5% tolerance 1 x 2N3638 transistor
5 x all standard values from 10 to 820 ohms 1 x 2N3055 transistor
15 x all standard values from 1k to 82k ohms 1 x 2N2646 UJT
5 x all standard values from 100k to 8.2 M ohms 1 x 2N6027 (D13T1) PUT
plus 20 x-1k$2, 4.7k, and 10kSY - 1 x 2N5459 FET .
(660 resistors) 6 x 1N914 silicon signal diodes or similar
6 x EMA404 silicon power diodes or similar
Capacitors 1 x LED
3 x all standard values from 10pF to 820pF 1 x OA80 germanium diode (or similar)
{Miniature Philips or similar) 1 x BZY88 C4V7 zener diode
3 x all standard values from 0.001uF to 0.47uF 1 x BZX79 C5V6 zener diode
plus 6 x 0.1uF and 0.01uF {greencaps or 1 x BZX79 C6V8 zener diode
similar) 1 x BZX79 C10 zener diode
3 x 1uF capacitors (greencaps or similar) -1 x BZX79 C12 zener diode
2 x all following electrolytics (25 Vdc) 1 x BZX79 C15 zener diode
microfarads {1,2.2,3.3,4.7, 10, 16, 25, , 1 x ORP 12 light sensitive resistor
47, 100, 200, 330, 470, 640, 1000) ‘
: Integrated circuits
Trimpots 1 x NE555 timer IC
1 x 50082, 1k, 2.6k, 5k2, 10kS2, 25k2, - - . 1.x uA.741 operational amplifier
BOkS2, 100k$2, 250kS2, 500k 1ML (LIN). - .~ 2 x LM301 operational amplifier
J
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A Small
Segment of the
Soanar Range

G1 SERIES 1 AMP GLASS
PASSIVATED RECTIFIER

WO SERIES SUB MINIATURE
SILICON BRIDGE RECTIFIERS

SB SERIES MINIATURE
SILICON BRIDGE RECTIFIERS

SEL SERIES SELENIUM
BRIDGE RECTIFIERS

EB SERIES SILICON
BRIDGE RECTIFIERS

TV EHT STICK RECTIFIERS

" .ﬁ:‘&f‘ A A S A

L T

Silicon&Selenium
Diodes,Bridges,Rectifiers.

SOANAR ELECTRONICS PTY. LTD. maintain
volume stocks of Silicon and Selenium
Rectifiers in a wide range of sizes for all
applications in the Electronic/Electrical
Industry. Top quality is assured as ali
products are subjected to rigorous quality
controt and guaranteed for 2 years. They are
realistically priced and represent best value
for money in Australia today.

Of course, Diodes and Rectifiers form only
a smail segment of the total range of com-
ponents marketed by Soanar.

Over 2000 items available immediately from
stock include: —

CAPACITORS — Electrolytic, Ceramic, Poly-
ester, Polystyrene & Tantalum.
POTENTIOMETERS — Rotary Slide & Trim.
RESISTORS -— High Stability carbon film.
SUPPRESSORS — Automotive capacitive and
resistive types.

ELECTRONIC PARTS & ACCESSORIES —
Bezels, Fuseholders, Jack Plugs & Sockets,
Control Knobs, Neon Indicators, all types of
Plugs, Terminals, Connectors & Switches.

Technicat literature available onrequest.

SOANAR ELECTRONICS PTY.LTD. S
A MEMBER OF THE A & R-SOANAR ELECTRONICS GROUP

30-32 Lexton Rd.. Sales Offices Phones:

Box Hill, Vic. 3128 VIC: 89 0238, NSW: 78 0281, AN
Australia SA: 51 6981, OLD: 52 5421, SG%OJ}?
Telex: 32286 WA: 81 5500.

a =

TRANSPARK

AM/FM CAR STEREOD
CASSETTE PLAYER

complete with speakers bW per
channel/DX-local switch a beautiful unit at
$149.00

CAR STEREO CASSETTE

complete with speakers 3W per channel terrific
sound Model No. CS301A $69.00

CASSETTE EIGHT ADAPTOR

Play your cassettes through your 8 track plaver,
with this unit; includes a fast forward switch.
$39.00

CASSETTE CONVERTER

Play your cassettes through your car radio, very
simple to install. $35.00

COLOUR TELEVISION

Sanyehier FUIFRAMED o b m s stmigesie 4202 $675
Toshiba 18" full PAL-D .. ............ $738
both ex stock

CASSETTES

12 24
Hitachi C60 1.60 147 1.33
Hitachi C90 2.20 2.00 1.80
uDC46 190 1.80 1.70
uDCe0 2.35 2.14 193
uDC90 3.15 2.84 2.56
ubC120 395 3.60 3.00
Sony C60 1.60 147 33
Sony C90 2.55 235 2.10
Sony C60 CR02 295 275 255
BASF C90 SM 2.20 2.20 2.00
BASF C90 SM CRO2 395 3.75 3.50
AGFA C90 CRO2 395 3.75 3.50
TDK C90 LN 2.25 2.00 1.80

[EDGE ELECTRIX]|

34A Burwood Rd., Burwood, NSW. 2134 — Ph, 747-2931

Trading hours 8 am. — 5.15 p.m.
Thurs to 6.30 p.m. — Sat 8 a.m. — 12 noon.
\. J
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THE HOME
WORKSHOP

power installation is correctly wired
and safe — after all it's your life. It is
illegal to modify household power
distribution yourself but it is legal to
wire a bench so that it may be plugged
into an existing power point. Although
the bench power lead may be plugged
into a single 10 amp power outlet such
outlets only have a single pole switch.
Hence for safety a two-pole switch,
which breaks both active and neutral
to the bench circuit, together with a
neon indicator and fuse should be
fitted such that the bench circuits can
be completely isolated even though
still plugged into the outlet.

To wire the bench use 23/.0076
three-core flex if the current drain
does not exceed seven amps and
40/.0076 if the current does not
exceed 10 amps. Choose the ratings of
fuse and double-pole switch ‘to suit.
Make particularly sure that the earth is
solidly corrected to each power point
and wire the power points such that
when looked at from the front of the
outlet, the order will be earth, active
and nuetral in a clockwise direction.

Plugs, should be wired to correspond.
That is looking at the rear of the plug,
the order will be earth, active and
neutral in a cleckwise direction. This is
VERY important as a reversal of active
and neutral can be dangerous, for, if a
single pole switch is used to switch off
equipment and you fail to pull out the
plug — there could still be an active
present if the plugs etc are incorrectly
wired.

It is essential to check that the outlet
socket (into which the bench sockets
are plugged) also be  wired
correspondingly. Generally it will be —
but not necessarily so because the

S

How plugs and sockets
should be wired.
.
relevent regulation merely

recommends that the ‘clockwise’ order
be used — it is not compulsory.

The only way to be sure is to
actually measure the AC voltage
between the pin that should be
neutral, and the earth pin (with power
switched on of course).

It is quite normal to have the odd
volt or two between neutral and earth
— but if there’s 240 volts or so there
(and little between active and earth)
then the outlet socket has been
‘incorrectly’ wired by the installation
electricians. Have it corrected by a
suitably qualified person.

If you don’t have a meter available
check by connecting a 240 volt globe
between neutral and earth — and
active and earth. It should be
energized when it is between active
and earth.

STORAGE

An electronics workshop needs tons

of storage capable of efficiently
storing everything from  small
components through tools to

drawers is required, whilst for storing
equipment, tins of lacquer etc, a
cupboard with several shelves is ideal.
Storage is expensive, but, if properly
implemented, it can save many
frustrating hours of searching.

TOOLS

Very few tools are required for basic
electronic work — soldering iron, set
of screw drivers and side cutting and
long nose pliers will do to get started.

As one progresses other things will
become essential. Typical second line
purchases will be a set of files, a vice,
an electric drill, and set of drill bits,
nibbling tool, tin snips, steel rule and
scriber,

All tools purchased should always be
of the best quality that you can
afford, cheap tools are never cheap in
the long run, they do not perform
satisfactorily and they wear out
quickly. Purchase on/y those tools that
you actually require to do a specific
task and only add to your collection
when it becomes obvious that you
cannot do without a specific tool. It is

PLUG TO electronic equipment so that they can all too easy to spend a lot of money
POWER be located with a minimum of fuss. on a collection of fancy tools which
OUTLET For small components the small seldom, if ever, get used.
moulded-plastic drawer cabinets are Choose your tools carefully, take
ideal. For tools and other medium care of them, and they will last for
Wire workbench as sized gear a set of conventional years. )
shown.
(it e L -
NEUTRAL! l
UTR L} 4}/ O- > -+ >
: | 240V !
I ' NEON ' o= = = —— - l— ————— —~|
| 1 LAMP | :INDIVIDUAL : 'INDIVIDUAL |
ACTIVE % ,__lswiTCH ! : TO OTHER
I DOUBLE o | | POWER POINTS
" POLE I | |
: SWITCH P : :
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How to make sound solder joints

THE ART

OF

SO SOLDERING

SOLDERING is an art — an art that is
essential to the successful building of
fault-free electronic circuits. Suppliers
of kitsets tell us that about 90% of all
problems with kits are due to fauity
solder joints. Hence the beginner (if he
wishes to avoid much frustration and,
possibly expensive service charges)
must learn to solder correctly.

In essence, soldering is a method of
making joints having low electrical
resistance. It is not primarily used to

give mechanical strength. |If
mechanical strength is required the
component must be separately
supported.
SOLDER

A good solder should have a low
melting point, low electrical resistance,
should go very quickly from liquid to
solid state {and vice-versa} and should

be capable of rapidly fusing to the
metal surfaces being soldered.

Solder, for electrical connections, is
an alloy of tin and lead. Pure tin melts
at 3279C and is plastic over the range
1830 to 3279C, whilst pure lead melts
at 2329C and is plastic over the range
1830 to 2320. Either metal, used
alone, is unsuitable as any movement
whatsoever whilst the soldering metal
is in its plastic state will result in a
faulty joint. However when lead and
tin are mixed it is found that the
melting temperature of the mixture is
lower than for either metal alone, and
the plastic temperature range is
decreased. When the composition is
63% tin and 37% lead the mixture has
no plastic region and goes from solid
to liquid at precisely 1830C. However,
in practice it is found that a very small
region of plasticity is desirable in a

{photo — courtesy Siemens, West Germany)
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solder for electronics, and the usual
proportions are 60 percent tin and 40
percent lead. Other alloys are made for
special purposes, but only 60/40
composition should be wused for
electronic purposes as this provides
optimum-strength with lowest-
resistance of eléctrical joints combined
with the most desirable plastic range
of about 50C, '

THE NEED FOR FLUX

All metals (even when freshly
cleaned) are covered with a
non-metallic film of oxide which
prevents solder fusing to the metal.
The oxide has a surface tension which
effectively /so/ates the solder from the
metal. For a reliable, low-resistance
joint this oxide must be removed
during the soldering. process, and this
is performed by the use of a flux.

The flux used for electrical soldering
is a high grade of wood or gum resin
together, with a small quantity of
activator. The molten resin effectively
wets both solder and metal, whilst the
activator dissolves the oxides on the
surface, allowing the solder to flow
freely and form a molecular bond with
the metal.

In order to dispense automatically
the correct amount of flux, modern
solders have the flux contained within
cores in the solder itself. Five cores are
generally used, throughout the entire
length of the solder — so no additional
flux is needed. Any excess flux hardens
on the surface of the joint but it is
completely non-corrosive.

Fluxes are also made for
non-electronic uses. These are
generally acidic and must never be
used on electronic equipment as
component leads and printed circuit
board tracks will be corroded.
Additionally the use of such a flux will
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completely void any warranty on a kit
or electronic equipment on which it is
used.

SAVBIT SOLDER

If the soldering iron has a copper bit
the copper will gradually be dissolved
in the molten solder. Thus the tip
wears away quickly and requires
constant filing and retinning. To
overcome this problem some soldering
iron tips have a copper core with an
outer skin of iron. Another solution to
the problem is to add a small amount
of copper to the solder alloy. This
prevents the absorption of further
copper and greatly extends tip life.
Such solder is known by the trade
name of ‘Savbit’ The use of the Savbit
solder can extend the life of ordinary
copper tips up to ten times.

SOLDERING IRONS

There are many types of soldering
iron on the market and those most
commonly used in electronics may be
grouped into three main categories.

(1) Quick heat irons.

(2) Continuous heat irons.

(3) Temperature controlled irons.

QUICK HEAT IRONS

Irons of this type generally work
from a transformer which supplies a
low voltage at very high current. The
two main types are solder guns and
low-voltage irons.

The solder gun passes a current of
about 50 amps at 0.5 volts through a

short length of copper wire, thus
heating it quickly to very high
temperatures. These irons Usually

include a reel of solder which is
automatically fed to the tip each time
a trigger is pressed.

The low-voltage irons have a copper
tip against the rear of which a carbon
contact is made. A current of around
30 amps at 3 volts is passed via this

PERCENTAGE OF LEAD
100 80 70 605550 40

How not to do it!

So much heat has been
applied to this board, that
in places the tracks have
been damaged. In other
places insufficient heat, or
improper fluxing, has caus-
ed the surfaces to be not
wetted properly. So much
solder has been applied that
one does not know where
the tracks really are, or
whether the joints are
good or not! A kitset
supplier would be quite
Justified in refusing to
accept responsibility for a
project, built this way and:
not working.

contact whenever the sleeve switch is
actuated.

Both these types of iron are ideal for
intermittent handyman use. However
some irons of this type do not have an
electrostatic screen on the transformer
(which means delicate ICs and
transistors could be damaged by
leakage currents) and, if used
improperly, are prone to overheat
components and possibly damage
them, and/or, the printed circuit board
upon which the components are
mounted. Such irons, (i.e. those with-
out electrostatic shields) should
therefore only be used for general
electrical work for soldering to chassis
and other tasks where large reserves of
heating power are required. They are
not recommended for printed circuit
board assembly or general electronic
service work. So before buying an iron
of this type do make sure it has an
electrostatic screen between the
primary and secondary windings of the
associated transformer.

CONTINUOUS HEAT IRONS

The most universally used irons are

°
327
275

2551\ LIQUID

234
224

212—\
188 \

PLASTIC
X

\— PLASTIC

232

183

SOLID

Fig. 1. How melting tempera-
ture and plastic range are

) 20 30 405045 60
PERCENTAGE OF TIN

100 affected by the relative percent-
ages of lead and tin in a solder
alloy.
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those of the continuous heat type.
These irons are heated by an element
of resistance wire wound around (but
insulated from) the rear end df the
copper tip. They are manufactured in
wattages from about 6 to 250 watts
but, for average electronic work, those
most commonly wused are rated
between 15 and 30 watts.

These irons are slow to heat and
hence are usually left running
continuously. Such operation,

although adequate, causes problems
with oxidation of the tip. The tips
therefore require constant attention
and fairly frequent replacement.

Many workers find that these
inexpensive irons are entirely adequate
despite the drawbacks of continuous
operation. They are light, cheap and
well insulated.

HEAT CONTROLLED IRONS

For continuous use on a production
line or in an electronics laboratory a
temperature controlled iron is often
used. Those irons are relatively
expensive but are unsurpassed, for
accurate soldering and for minimizing
damage to components and printed
circuit boards due to overheating.

A typical temperature controlled
iron, (manufactured by Weller), uses a
switch operated by a magnet and
spring assembly {within the barrel of
the iron) to control temperature.

When a ferromagnetic material is
heated it is found that at a certain
temperature, which depends on the
material, all magnetic properties are
lost. This temperature is known as the
Curie point and is typically 10000K
for iron, 633°K for nickel and
13939K for cobalt. Thus by alloying
these or other ferromagnetic materials
the Curie point of a material may be
set to any required temperature.

On the Weller iron the tip has a small
piece of material at the rear, called the
sensor. This is designed to have a
specific Curie point. When the tip is
cold the sensor attracts the magnet

49
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THE ART OF SOLDERING

Fig.2. An ideal type of continuous heat iron — this one is from Adcola and is rated at 19

watts.

Fig.3. The Scope iron is of the quick heat type, it has enormous heating power. It heats

within six seconds and is therefore switched on each time a joint is to be soldered by the
sleeve switch on the handle.

and hence the switch closes heating different shape and operating

the iron. When the tip reaches the
Curie temperature the sensor pad is
unable to hold the magnet which is
then forced back by the spring. The
switch therefore opens, removing
power to the iron. It can be seen
therefore that the iron will switch on
and off automatically to maintain the _
desired temperature.

These irons operate from a 24V
transformer within the stand and are
supplied with a variety of tips of

temperature. The temperature is
stamped on the base of each tip. Thus,
one can pick the operating
temperature most suited to the class of
work.

Where 60/40 solder is being used for
new soldering, a bit temperature of
2500C (500°F) will be adequate. This
allows adequate margin over the
melting point of 2150C to allow for
heat conducted away by the
component or terminal etc. Savbit No

Fig.4. The Weller temperature controlled iron. The stand incorporates a transformer in the
base. The operating temperature is selected simply by changing the tip.

50

1 solder melts at a slightly higher
temperature, and for this a
temperature of at least 2750C (5500F)
is required.

For wunsoldering, a higher
temperature is needed again. This is
because the surface of the solder
becomes oxidized and heat flow is
impeded. Hence for general service
work we recommend a tip temperature
of at least 3150C (6000F) and perhaps
even 3700C ({7000F) for large
connections etc.

The tips for temperature controlled
irons are all iron plated and should
never be filed. The tips are cleaned
during use by wiping on the small
sponge supplied. This should be kept
damp. If really dirty,steel wool or fine
emery paper may be used.

1f you can afford it this type of iron
is by far the best available. The plated
tips will last ten times as long as plain
copper types, the irons heat in 30 to
40 seconds and have heating power
equivalent to a 100 watt continuous

type.
TINNING THE IRON

To make sound solder joints it is
necessary to keep the tip of the iron
clean and well tinned.

Iron-clad tips only need to be
cleaned occasionally with fine emery
cloth whereas copper tips will need to
be dressed with a file and retinned at
regular intervals.

Whenever a plain copper tip becomes
pitted, and oxidation scale builds up
between the heating element and the
tip, the efficiency of the iron will drop
considerably. To recondition the tip,
clean off the oxide scale and, while the
tip is cold, dress it with a file to
remove the pitted surface on the end
of the tip.

Heat the iron and apply solder at the
lowest iron temperature which will
melt it. Wipe the iron on a damp cloth
or sponge until the whole tip is
covered with a bright coating of
solder. The iron is now ready for use.

PREPARING COMPONENTS
AND LEADS

Most components have plated or
pre-tinned leads which will accept
solder without any special preparation.
However, if the components are old,
or the leads tarnished or oxidized, the
leads to be soldered should be cleaned
and tinned before attempting to soider
them in position. To do this apply the
iron and the solder to the lead until a
uniform coating of solder is obtained.
If the lead is unusually dirty, and will
not take solder, pull it through a piece
of doubled over emery paper.

Stranded hook-up wire should be
prepared by stripping away about 7
mm of insulation from each end. The
strands should then be twisted
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removed.

entire tip.

Fig.5. To tin the iron first file the tip so that a clean copper
surface is obtained. Any pitting of the tip should be completely

Fig.6. Next apply solder with the iron — just hot
enough to melt the solder,

Fig.7. Finally wipe the tip with a damp clbth to obtain
a uniform clean and shiny coating of solder over the

together and tinned, and as detailed
above, before the wire is attached.

MECHANICAL ASSEMBLY

When assembling components to
printed circuit boards the component
leads should be fitted through the
correct holes and spread slightly, as
shown in Fig. 8 so that the
component is held firmly in position.
Always mount the component such
that its value, if printed on it, is
visible. This facilitates later Servicing.

Components are inserted from the
non-copper side of the board, as
shown in various pictures throughout
this article, (this may seem totally
obvious to experienced enthusiasts but
it’s surprising how often we and kitset
suppliers come across boards on which
the components have been mounted
on the copper side!).

When fitting components to
terminals or tag strips turn the lead
half way around the lug or tag so that
the component is mechanically secure.
This prevents component movement
(and resulting faulty joints) whilst the
solder is cooling. Do not make a ful)
turn, or more, around the lug as this
will make it very difficult to remove
the component in later servicing.

SOLDERING

The iron must be fully up to working
temperature and the tip clean and
coated with ‘wet’ solder. It should
actually look ‘wet’ and shiny. If it

doesn’t, touch it briefly with the
solder and wipe off surplus onto a
damp sponge.

Now press the tip against the
terminal (6r printed circuit board
track) and the end of the component
lead. Preheat like this for two to three
seconds.

Still keeping the iron in position,
apply solder to the joint — never to
the iron. Continue to apply solder
only long enough for the solder to
flow evenly over the joint. After

removing the iron you must let the
joint harden before moving either the
component or the PC board. Then snip
off any excess lead.

A correctly ‘soldered joint should be
bright and smooth. Poor joints look
crystalline and grainy or, the soider
tends to the in blobs (that is solder has
not wetted the surface properiy).

Take care not to apply too much
solder as it is difficult, then, to see if
the joint is a good one. Solder bridges
may also be formed.

N\ \\

Fig.8. When components are fitted to a board the leads should be splayed, as shown, to keep
them in position prior to soldering. Position components so that values and voltage ratings

may be seen. This facilitates later servicing.
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Which
man

are Today’s electronic equipment varies widely in its
29 sophistication, and in the demands it makes . . . on
y Ou ] soldering equipment, and the man who uses it.

Which man are you?

B involved with COMPLEX OR SENSITIVE CIRCUITRY? B Responsible for HIGH RELIABILITY EQUIPMENT?
Sophisticated solid state components, multi-layer ) Life support, communication, aero-space, weapons
and high density circuitry as found in colour TV, 6 etc. make critical demands on solder joints.
industrial instrumentation etc. need the controlled 3 ECT SOLDERING STATIONS provide extremely

ik accurate temperature from direct reading control:

temperature, stim profile and high power of the

mains voitage THERMATIC. low voltage for safety: zero tip potential.

Elements, about 4 times normal power, give fast
i \ heat up and recovery. The ultimate in accuracy,
® speed, thermal capacity and component protection.

THERMATIC

In-handle temperature control 2 ‘
and selection. ‘ °c 8
weight, less cord, 40g (T30) .,F

B Handle GENERAL ELECTRONIC EQUIPMENT?
Radio, stereo, black and white TV service, and
general commercial electronics work require fast
heat-up and maximum versatility. The DUOTEMP
idles at soldering temperature, and doubles its
power for heavy or sequence soldering.

DUOTEMP

Push button control
doubles thermal power
weight, less cord, 40g (D30)

ECT 6724
SOLDERING STATION
. CT7 tool: weight less cord 50g
B Keen on HOBBIES & HANDYMAN JOBS? CT6 tool: weight less cord 23g
For broken toys, appliances, automotive wiring, Whichever man you are, Adco la equips

door chimes, jewellery, and a hundred jobs around
the home, a soldering tool is a must. The
inexpensive, single-temperature STANDARD tool
handles these jobs with ease. * it

you better for faster, easier, more
reliable soldering . . . and there’s an
Adcola consultant in each capital city
to lend a professional hand.

VIC.: 848 3777
N.SW.: 709 5293

STANDARD %Abz . gg g?gg
weight, less cord, 369 (S30) WLA - o oeon
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Project Building Guide

THE ART OF SOLDERING

REMOVING COMPONENTS

If it is necessary to remove a
component from a- printed circuit
board the solder should be removed *
from the joint by ‘wicking’. To do this
remove about half an inch of
insulation from a piece of stranded
hook up wire, dip the prepared end
into liquid resin and lay it on top of
the solder joint. Then apply the flat
tip of the iron above the wire and joint

until the solder melts and is sucked up
by the wire. Repeat the procedure if
necessary to remove all excess solder
from the joint. Alternatively a
proprietry product such . as
'Solderwick’ (braid that is pre-fluxed)
may be used.

After all excess solder is removed, it
is a simple matter to pry the
component loose. Removing

{Continued on page 55)

Fig.9. Apply the

soldering iron to the

joint so that the track

and component wire

are heated together

-« for about two seconds,

. then apply the solder

to the joint — NOT

to the soldering-iron
tip.

Fig.10. Allow the joint
to cool completely
. undisturbed and then
_~ snip off the excess
=) component lead. A

} joint that has been
disturbed during cool-
. ing will appear crysta-
lline and will probably
be ‘dry’ (that is it will
have a high resistance
which will affect
circuit operation).

Fig.11. How the joint
will appear — from left
to right (1) too much
heat results in solder
leaving the joint.
Movement of joint
before it cooled results
in the crystalline appear-
artce. (2) Insufficient
solder and not enough
heat — solder has not

| wetted the tag. (3) A
good joint should be
smooth and shiny.

{4) Solder has not
thoroughly wetted the
tag — thejoint could
be dry.
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Fig.12. Too much solder may cause solder
bridges. The top row of joints to this

IC are fine but on the bottom row too
much solder has resulted in a solder bridge
{bottom right).

Fig.13. To de-solder using Solderwick apply
the braid over the joint and place the iron
on top of the braid until the solder is
sucked up.

Fig. 14. In a “dry’ joint the solder has not
properly bonded to either or both metal
surfaces, or the joint has been moved
during the plastic region of the molten
solder. Such joints have a high electrical
resistance and low mechanical strength.
Here this resistor lead ‘dry-jointed’ to a
potentiometer may be pulled away quite
easily.



SLIDES SOEEL7 by design

(cold to hot in 5 seconds)

Now SLIPES FOEEY by name

'Scope Deluxe’ is now Sz persoaa’

the only difference is the package _
look for the =
Red and White =

look for the
Black and White
carton

“‘ e\\&e - S . K
“ e?lqo 2 - & .~"'.. o 3
IRH COMPONENTS DIVISION % & & & " " & &
NATRONICS PTY. LIMITED » ’
The Crescent, Kingsgrove, N.SW.2208 AN ENENSSSEEEEESAEREEEEREEREEEEEER
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THE ART OF SOLDERING

components by means of vacuum
solder suckers ({although effective)
must be done very carefully indeed as
there is a tendency for the devices to
lift the copper tracks from PC boards.
Although, as we have said, the method
is very effective we don‘t really
recommend it for amateur use.

Solder bridges, if they occur, should
be removed by wicking and
resoldering, or by heating the bridged
area with the iron and wiping quickly
with a soft cloth or with a brush to
remove excess solder. Resolder the
cleaned joints using less solder.

SOLODERING SEMICONDUCTORS
Most semiconductors will be
damaged if subjected to too much
heat. Hence transistors and ICs, etc,
should. be soldered quickly and
cleanly. If you doubt your ability to
do this — use a heat shunt {eg pair of
long nose pliers), between the end of
the lead being soldered and the

transistor body, to divert heat from
the device.

Integrated circuits based on MOS or
CMOS technologies are particularly
prone to damage during soldering not
only due to heat, but also by
electrostatic charges or leakage
currents. These devices should be left
with their pins inserted in the black
conductive foam (in which they are
usually supplied) until they are to be
used. Avoid touching the pins of the
IC as even static discharges from the
body can possibly cause damage.

MOS and CMQS ICs should be the
last components to be fitted to the
board. They should be inserted
quickly and cleanly, and the power
supply pins should be soldered first.
This activates the built-in protective
circuitry and the remaining pins may
then be soldered without fear of
damage. Beginners may well find that
it is safer to use an IC socket for MOS
and CMOS ICs as soldering directly to
the IC is not then required. o

"“LET YOUR FINGERS DO
THE WALKING!”

THE WHAT, WHERE, -WHO,
HASSLES & HOW MUCH BOOK by
Roger & Valrie Harrison

® see review in May 74 E.T.1.

e is a buyers guide for efectronics and
communications enthusiasts

e everything from arclights & aardvarks
for ardent = amateurs to Kkits &
kaboodle for those who just doodle,
20 categories!

e we aren’t perfect, but we're way
ahead of second place! Listings ‘on
over 250 firms!

$2.80 post paid (P/O’'s preferred)
AMATEUR COMMUNICATIONS
ADVANCEMENTS
47 Ballast Point Rd., Birchgrove 2041,

“OXFORD”

RADIO CHASSIS

INSTRUMENT CASES
ENGRAVED & PRINTED PANELS
“MINI BOXES" (Aluminium)

Speaker Cases
Rack & Panels (To Osder)
Stainless Steel Work (To Order)
Wardrope and Carroll
Fohrications Pty Ltd
Box 330 Caringbah 2229
Phone 525 5222

Electronic —
experimenters
workshop
starters kit

as per this issue

Tools
Hardware
Resistors
Capacitors
Trimpots

Potentiometers 3
Relays & switches ~ $5
Semiconductors

and IC's $22

Complete kit $130

{post paid)

DUMARK
ELECTRONICS
& CO

P.O. Box 72, Booval.
Qld. 4304

1793 W

3 o dawOs
35044 aVLIBWAL

1aeon WA 2@eHuR

2 Ao e
B @@ wa o om o oo

tdeal for Hobhbyists
and Production applications

Priced from $29 plus Tax

JOHN HADLAND (AUST.) PTY LIMITED
Box 323 Glen Waverley. VIC. 3150,

Tel: 560-2366

VARITAP

Solid State
A.C. Controllers

5 Amp. Slider Model
5-50 Amp. Rotary Models

COLOUR TELEVISIONS

Used colour TVs fully serviced,
despatched to Australia from
£80 sterling plus freight costs.
Non workers from £40 sterling
spare & service info. available.

send for details

TEST. P.O. Box 1,
Kirkham, Preston PR4 2Ra
ENGLAND.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975

From Modern Magazine (Holdings)
Limited, the publishers of
Electronics Today International

A comprehensive
Non-Technical

REVIEW 7%t

ON SALE NOW

at all newsagents
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Project Building Guide

CONSTRUCTIONAL

METHODS

ELECTRONIC PROJECTS may be
constructed in several different ways.
The simplest by far is by using a
printed circuit board. Boards, etched
and drilled for specific projects are
readily available from most of the
kitset and component suppliers who
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advertise in this magazine.
Alternatively, pc boards (as they are
usually called) can be made at home.
Other methods of construction
include matrix board, Veroboard and
tag strips. The pros and cons of each
method are described in this article.

Veroboard, matrix board, printed
circuits — or tag strips.

VEROBOARD
Veroboard is a commercial product
specifically made for rapidly

assembling prototype equipment, or
for building one-off projects etc.

It consists of a high-grade laminated
circuit board upon which parallel
copper strips are bonded. The board is
pierced by a matrix of holes, for
inserting component. These holes may
be at 0.1, 0.15 or 0.2 inch spacing. For
miniature electronic work,
incorporating integrated circuits, the
0.1 inch pitch is most commonly used,
whilst for general electronics, the 0.15
inch pitch is very popular.

USING THE BOARD

To assemble a circuit using
Veroboard, the components are
inserted into the board such that they
are interconnected by the copper
strips in the desired pattern. Where a
break <in the copper strip is required a
sharp drill (as shown in the
illustration) or a ‘spot face cutter’,
specifically ‘made for this purpose, is
used.

The components for a simple circuit
may be placed on Veroboard in the
same configuration that they have in
the circuit diagram. This makes circuit

Veroboard — board has copper
tracks bonded to non-component
side, Breaks are cut where necessary
Component leaas are solderea

to tracks on copper side of

board.
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checking much easier and any faults
are subsequently easier to find.

Most connections may be made
directly to the copper strip but, where
strong connections are required, or
where many wires are to be terminated
at the one point, Veroboard pins may
be inserted to make secure terminals.

MATRIX BOARD

Whilst Veroboard is very suitable for
one-off equipment that is to be used
permanently, it's rather difficult to
strip and use again.

Matrix board, is more suitable for
re-use in mocking up first prototypes
but may also be used for equipment of
a more permanent nature.

Matrix board is ‘perforated with
holes, in the same way as Veroboard,
but does not have the copper strips.
To use it one inserts the components
through an appropriate set of holes
and makes connections by routing the
component leads at the rear of the
board or, by using tinned copper wire
to link the components. This sounds
pretty messy, but it is surprising how
quickly circuits can be built up and —
how neatly they can be made.

Where component leads or the tinned
hook-up wire cross they should be
insulated by a small piece of insulating
‘spaghetti’. This does not need to be
done as often as one would think and

quite complex circuits may be
assembled neatly, compactly and
speedily.

Matrix board is available in 0.25 inch
or 0.1 inch spacings. The latter is
preferable for miniature electronic
work. Turret pins and eyelets are also
available at low cost if required. Thus
the matrix board system is ideal for
assembling experiments as well as of
one-off special equipment.

PRINTED CIRCUITS

Printed circuit boards simplify
electronic circuit building enormously
— to the extent that some enthusiasts
feel that it is degrading the hobby to
that of 'painting by numbers’ — but of
course you can always make your own
circuits, as explained here. ’

The boards are made of a phenolic
resin or glass fibre laminated with a
thin copper sheet bonded (generally)
to one side.

Intercomponent wiring is formed by
etching away the unwanted copper —
so that only the required tracks
remain. Holes are then drilled for the
components which are mounted on
the non-component side and their
leads soldered directly to the copper
tracks.

Most component and kit set suppliers
stock printed circuit boards already
drilled and etched for most popular
projects. They also stock printed

#80C
S0
L] L
P & @
L B @
L &
LAl
L J LR J
* o
LR
LR R
LA R
MATRIX BOARD - i
Components are Feitind <
inserted thraugh holes s fpalb
and leads soldered on sbee
non-component side. seoe
Novices find matrix seee
board essy to use as ssee
components and wiring sees
can be positioned 2000
exactly as on the ®.95.0
circuit diagram, g

circuit board material for those who
like to make their own boards.

There are very many different ways
of etching printed circuit boards. The
method described here is virtually
identical to that used by our own
projects laboratory at ETI. We use this
method as in our experience it is the
simplest, least messy way of making
professional looking boards.

Although  printed-circuit  boards
can be prepared for etching by
painting the design on the board with

ANTENNA
10 TURNS
OF 26G WIRE
IF REQUIRED

P §
DO e ol @ e\
¢ LA S Bal BB B S R

bituminous or other etch-resistant paint
or ink, one of the so called
photo-resist methods is preferable by
far.

Two methods are used ~ negative
resist and positive resist.

The negative resist method is very
effective, it is commonly used
commercially but requires a
photographic  negative of the
printed-circuit layout, whereas the
positive resist process does not. Hence,
using positive resist, a step which may

TOBATTERY
ov

HEADPHONES ON/OFF

SWITCH

= +

TUNING
CAPACITOR

TO BATTERY
+8v

Tag Strips — construction is quick, cheap and simple. However the method is only really
suitable for small scale projects as inter-tag wiring will otherwise be extensive and tedious. }
The method also wastes space. (Circuit shown is of a single transistor reflex receiver first

published in our December 1971 issue).
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The artwork is prepared (full size)
on a piece of transparent film
using opaque PC board tape and
pads. An original master is shown
here together with an etched but
untrimmed or drilled board.

The laminate should be thoroughly
cleaned with paper towel and
abrasive cleanser powder until the
surface is uniformly bright, and wets
uniformly.;

il N

The prepared leminate is coated with
@ thin film of “resist’ and allowed to
dry.
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Excess resist should be drained off and
the board dried in a dark and dust
free place.

The artwork is placed on top of the
copper side of the board and sand-
wiched between a piece of foam and
a sheet of glass. The board should
then be exposed to light with a high
ultra violet content for a time as
Aatailad in the text,

After exposure the resist is developed
{see text) the board allowed to dry and
then etched in ammonium persulphate
or ferric chloride solution. The board
here is seen when partly etched.

CONSTRUCTIONAL METHODS

be difficult for some experimenters is
eliminated.

The process described here is based
on the CCPR12 npositive resist and
associated developer marketed by
Bishop  Graphics. This is available in
NSW from Circuit Components or
from suppliers of printed-circuit board
materials in other states.

HOW IT WORKS

The copper surface of the board is
coated with resist and then exposed to
light through a piece of translucent
film upon which the desired circuit
pattern has been layed out with
opaque artwork tape and/or ink. When
subsequently developed the resist that.
has been exposed washes away leaving
an etch-resistant pattern of the
required circuit. The exposed copper
may be etched away with ferric
chloride or ammonium persulphate.

THE ARTWORK

Materials are available from suppliers
for making the so-called ‘artwork’.
This is the required pattern laid-out
full size, with opaque tape onto nylon
film. Tapes of various widths are
available together . with stick-on
transistor and |C pads. Such materials,
although relatively expensive, greatly
facilitate making artwork.

1. LAMINATE PREPARATION

{a) Allow an 8 mm border beyond the
finished board perimeter to
simplify handling.

{b) Scrub laminate thoroughly with a
powdered abrasive cleaner using a
new Scotchbrite pad or clean
paper towelling and water. (Do
not use sponge type kitchen pads
or steel wool, due to their
susceptibility to grease retention).

(c) Hold scrubbed laminate under
running water and check that the
copper surface ‘wets’ evenly all
over. If a break appears, rescrub
and retest.

{(d) Dry with a clean piece of paper
towelling, being particularly
careful not to touch the prepared
surface of the laminate with the
fingers. {Skin oils  will
contaminate the surface and
nullify the preparation). Then
brush the surface with a ‘soft’,
clean brush to remove lint, dust
etc.

2. COATING THE LAMINATE

{a) Pour a small pool of resist in the
centre of the prepared laminate
and thinly smooth over the
surface with a %" to 1” paint
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(b)

brush. (Use a new brush and keep
for use with CCPR 12 Resist only.
Wash brush in methylated spirits,
then in soap and water). A
‘“’streaky’’ appearance when wet
usually settles evenly during the
drying process.

Place coated laminate in a
preheated oven at 80 to 900C
(176 to 1949F) for 10 minutes.
This will dry the resist sufficiently
for exposure.

It is recommended that ovens
using exposed or infra red
elements not be used as the red
light may prevent  the
photo-sensitivity from
functioning. Where these and gas
ovens are employed, bring the
oven up to femperature and
switch off, then place the
prepared laminate in the upper
section of the oven for 15 to 20
minutes.

EXPOSING.

Now place the artwork in intimate
contact with the prepared board by
sandwiching the board and artwork
between a sheet of polythene foam
and a piece of thoroughly clean glass.

The sandwich must now be exposed
to light. This can be done in several
ways — two of which are described
below.

(a)

(b)

Direct sunlight may be used — the
exposure time should be four to
five minutes.

Using 2 x 20 watt Sylvania type
F20T12-BL fluorescent tubes (or
Philips Actinic Blue Fluorescent
tubes, both makes being 3900
angstroms) mounted on a twin

batten unit, at a distance of 25
mm, a master made on single
matte film, typically requires an
exposure time of four minutes.
The time will vary depending on
the film used (clear, single matte
or double matte) and the distance
between the tubes and the work.
Clear film typically halves the
exposure.

DEVELOPING

(a)

(b)

(c)

(d)

To 1 litre of water add 40 grams
of CCPD16 developer crystals.
Place the solution in a glass or
plastic tray. (Do not use
aluminium containers as this
solution is alkaline and will be
contaminated by the aluminium).
Immerse the exposed laminate in
the developer and rock gently,
avoiding splash. Another very
satisfactory method is to lightly
brush over the surface, while fully
immersed, with a clean paint
brush.

The exposed areas should dissolve
completely within two minutes.
This developer is not flammable,
but should be treated with care.
Always wash hands and other
exposed skin areas as soon as
possible.

Rinse the developed laminate
under running water and dry off
with a soft cloth, then allow to
stand in free air to stabilise for
approximately 30 minutes.

Where a very hard finish is
needed, post baking at 1000C
(2129F) for five to 10 minutes is
recommended. Allow laminate to
fully cool before etching.

SOLVING PC BOARD PROBLEMS

PROBLEM

Resist will not ""take’” in
spots (breaking surface
tension).

Resist will not wash off
exposed areas during

development.

Resist washes away during
development.

PROBABLE CAUSE

Laminate not cleaned properly.

(1)
(11)
(111)

(N
(11)

(111)
(1v)

resist under-exposed
developer too weak
oven temperature too high

board baked at too low a
temperature

baking time too short
developer too strong

board overexposed or has
been exposed to ultra-violet
light prior to development.
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ETCHING

{a)

(b)

Two suitable etchants are:

Ferric Chloride:  Yellow Ilump
(hydrated). Mix 1 kilogram with
each litre of water. To speed
dissolving, heat the water to
between 75 and 850C (1670 —
1850F).

Ferric Chloride: Anhydrous. Mix
500 grams with each litre of cold
water. Important, add the powder
to the water slowly stirring
continuously, as this process
generates extreme heat.

An ideal etching method for one
or two small boards is to use a
plastic paint roller tray and plastic
handled nylon bristle hand
broom. Place the board on the
draining board, and the cold ferric
chloride in the reservoir, then
sweep the ferric chloride up and
brush over the surface of the
resist. This should be done at
approximately one stroke per
second. This should give an etch
time of four minutes with a fresh
solution of etchant.

Ammonium Persulphate: Dissolve
200 grams in-half litre of water.
This solution should be heated to
400C (100°F) but not above
500C (1250F) for etching. Form a
"basket’”” of plastic tubing and use
a continuous “'dunking’’ action
until  fully etched. Constant
agitation is essential and a fresh
solution should etch in five to
seven minutes. This is a
particularly clean etchant, but
does not etch as much area as the
same volume of ferric chloride.
Note that this particular etchant is
extremely slow when used cold.

Warning: Avoid spillages. If spilt
or splashed, wash from affected
areas immediately  otherwise
damage will occur.

When etching is completed, wash
off in running water, then strip
the resist off with methylated
spirits or lacquer thinners.
However if required this resist
may be left on the finished board
as it does not greatly impede
soldering.

The resist is not a flux, therefore
an electrical grade cored solder
should be used in final assembly.

Warning: Exercise caution when
using all chemicals, do not smoke,
do not use the resist, thinners or
methylated spirits near naked
flame, and on no account use any
utensil which has been used with
chemicals for food or drinking
purposes. Good housekeeping is
essential for good results — keep
all utensils clean and dust free. @
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HOURS OF TRADING:

MON-TUES-WED & FRI: S9am —
5.30pm. THURSDAY: 9am — 7pm.
SAT: 9am — 1pm. C.0.D.’s: Please
add $1.20 to Posting fee. NO
ORDERS UNDER $3.00 accepted.
S.A.E. FOR REPLIES PLEASE.
Post & Packing 50c where not
included. PLEASE PRINT YOUR
NAME & ADDRESS. Yy

COMPONENTS IN AUSTRALIA

[ COMEONENTS 4

95-97 REGENT ST., REDFERN N.5.W. 2016
P.O.Box 156 REDFERN 69-5922

RELIANCE
WIRE-WOUND
POTENTIO-
METERS.

Type TW single
Turn 5 watts. in
the following
values: 26K —

SIGNETICS
TIMERS

LINEAR IC.} RELIANCE CONTROLS

PAINTON ‘CAM-BLOCK’
terminal block providing a
fast, positive method of effecting
terminations which completely
eliminates the danger of severed
the necessity for tinning,
the disadvantage of loose
parts. The ‘CAMBLOCK' comesin
medium miniature and
sub-miniature size. The heavy
duty medium is rated at 30amps,
the miniature at 20amps and the
sub-miniature at 10amps.

WIRE-IN/WIRE-OUT TYPE (W1)
Pt. No: No. of Type. Price
each.

Medium 65c

Medium 95c¢

5K — 10K —
20K) — 25K
— BOKY &
100 K§2$2.50 ea.
P&P 30c.

Type MW Single Turn 1 Watt. in
the following values: 10 & 5052,
10-30 & 40k§). Body dia. 91"
Standard %"’ x 5/8" spindle.
Non-sealed. All values $1.00 each
P & P 20c.

Type MWT. Single Turn 1 Watt.

NES555 TIMER. As recommended
in the ELECTRONICS TODAY
project features, in the November
issue. Owing to an enormous
purchase of these very versatile
linear 1.C.’s we can now offer
them at the very low price of
$1.25 each or 10 for $11.00.
FEATURES: Timing from
Microseconds through Hours;
Operates in both Astable and
Monostable modes; Adjustable
Duty cycle; High current Output
can source or sink 200 mA;
Output can drive T.T.L.;
Temperature stability of 0005%
per °C Normally ON & OFF
output. Also special offer of
Signetics NE556 Timer (Replace
2 NE555 Timers). Same features

MULTI-TURN WIRE-WOUND
TRIMPOTS.

Extremely small size coupled with
precision engineering make these
Trimpots a worthwhile purchase.
ONLY OBTAINABLE FROM US.
AH 20 turn, and in the following B
values: 15§ — 20§} — 2680 —
10082 — 200S2 — 25082 — 30052
— 50082 — 1K) — 25K —
25K§) — S0KSY — 100KSL All
above at 95c¢ each P & P 30c¢ (up
to 10).

VERY SFECIAL
FFER

as above but

in a 14pin D.I.L.

in the fo|||(’)’wing values: 50052 package $2.15 each or 10 fof
Spindle % x 5/8" same $20.00. NE553 4 Timers in_one
Sub-min $1.25 dimensions as Type MW but 14pin D.l.L.. package Only )

Sub-min $1.50 | sealed. $1.26 P & P 20c. e echanism _with

WIRE-IN/SOLDER SPILL-OUT tape eject
TYPE. (W2) facility and resettauie counter.
g Easily operated by 5 push-button
(Piano key) controls, and includes

TRANSISTOR + 2 High Quality **ALPS'erase head.

DIODE RADIO "D’”.’“és betcor%/Replatsé head &
i e

MANUFACTURED BY peré}lect Kme'chanl:%al oafnér\;wcs)%iriz

BENDIX. COMPLETELY Qraery Iaeys Jeadvy Tiited. $Om Y,

" READY WIRED WITH | oo * | or $5%95% cacn’ “po%E P'ee

Miniature 40c
Sub-min $1.00

Medium 55c¢ 7
Miniature 35¢

FR s @00

Sub-min

3
3
4
9
11
3
4
6
7

¥ %o | VOLUME CONTROL AND SWITCH. LARGE v G G L R

2 5 " 21:23 | TUNING DIAL AND COMPLETE WITH 3%" 8 Bl ez b
Post & Packing any of the above 20c § OHMS .6 WATT SPEAKER. BATTERY
extig CONTAINER INCLUDED. (BATTERIES NOT

INCLUDED) — READY TO GO!!
M.S.C.’s CRAZY PRICE!! ONLY 33.8
35W, 3-way 3-speaker

system in kit form
includes all  speakers,
crossovers, terminals,
wire, SCrews, coral
emblem for front of box.

N bt b
o

BONANZA
TRANSFORMER
OFFER . ..
BEATS
ANYTHING AT
TODAY'S
PRICES.

EACH

PLUS P & P BS5¢c

P

V4O~
D2m

“po

8" CORAL SPEAKER SYSTEM KIT 8SA-1

The features as assembled in a designed
cabinet are as follows:
Features (8SA-1)
Type of cabinet

Type of speaker
input impedance
Crossover frequency
Frequency response

- Sensitivity

Capacity

Complete with
Now only from
or 10 for $10.

0c 10 up 48c.

UNUSED
EX MANUFACTURERS
Made to an extremely HIGH

Standard.
TYPE ‘A’ Primary 240VAC

\\
' ) Secondary 6.3V — 9V — 12.6V &
: o e 22V at 1amp. $4.00 p & p 75c¢.

c&% TYPE ‘B’ Twin ‘C' Caore
construction. Primary 240VAC
Secondary 2 x 5.5V 2 x 52V at
i, WE 500 mA. $7.50 each p & p $1.50.

TYPE *‘C’ Primary

240VAC Secondary

6.3v & 30V at

lamp $4.50 p & p

023
o23

Closed type
3-way 3- speaker
8 Ohm

S

. 4,000 : 9,000 Hz
70 ~20,000 Hz
93 dB

2N3055's the ever popular and
proven power transistor. Now
only from M.S.C. 95¢ each or 10
for $9.00 complete with

E30 PAIR

Type of speaker

mounting kit. Fantastic vaiue P&P
1 to 5 30c 10 up 48c.

input impedance

Crossaver frequency . .
Frequency response ...

Sensitivity
Capacity

3-way 3-speaker
8 Oh

2,000 : 6,000 Hz
.40 ~20,000 Hz

ms § s1.00 —

TYPE ‘D’ Primary 240VAC

Secondary 6.3V & 28V at lamp

12" CORAL SP. SYSTEM KIT 12SA-1

60W, 3-way, 4-speaker system
form

in kit

$4.50 p & p $1.00.
H.F, CHOKE 4 HENRIES $2.00

Price $50 PAIR includés all speakers, crossovers, § p &'p 50c.

fully imported.

with Time-setting

control, denoting HOURS,
MINUTES & SECONDS. Clearly
visible figures of 5/16’" Ht. Also
incorporated is two remote
micro-switches for setting Alarms,
Radio’s or Television etc. Witn
240V 50Hz Motor. AMAZING
;/iﬁtl).éJE AT $10.25 each P & P
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10" CORAL SPEAKER
SYSTEM KIT 10SA-1

50w, 3-way, 3-speaker
system in kit form includes
alt speakers, crossovers,
terminals, wire, screws, coral
emblem for front of box.
The features as assembled in
a designed cabinet are as
follows: .
Features (10SA-

1)
Type of cabinet. . Closed type

terminals, wire, screws, coral emblem for
front of box.
The features as assembled in a designed
cabinet are as follows:
Features (12SA-1)
Type of cabinet

Type of speaker

Input impedance
Crossover frequency .
Frequency response ...
sensitivity
Capacity

Price $70 PAIR

1,000 :

Closed type
3-way 4-speaker gL
8 Ohms original cartons. $1.25

10.000 Hz
30 ~20.000 Hz

PYE (Magnetnc Devices
RELA 240VAC
pole Changeover wi
6amp Contacts. 250
Coil. Sturdily
constructed, new in

each p & p 38c.

P&PALL CORAL KITS
$2.00
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BONUS Your o

<

DDED

SPECIAL OFFER OF A CHOICE OF
3 BONUS GIFTS FOR ORDERS
OF $10 & OVER— Please denote on

der which Bonus Gift you require

BONUS GIFT ‘A" 10 IN914
SIGNAL DIODES

BONUS GIFT ‘B’
3, 3-30pf PHILIPS
BEEHIVE TRIMMERS

BONUS GIFT ‘C’
10 ASSTD’ MINIATURE
TRIMPOTS

30 ASSORTED
TELEVISION & 30 for $2.25
RADIO KNOBS

SIGNAL OIODES ... Type iN914
(IN4148) Used in  numerous
projects in both E.A. & E.T.l. 10
for 90c.

gt
PAC ‘A TOROIDAL
CORES TMC type 107527
SB. External diameter
13/8"” x 3/8'" deep.
Internaj diameter 3’
g%prox. 6 for $1.80P & P
cs

PAC ‘B’ TCROIDAL
CORES TMC type 107763
JB. External diameter
27/8" x 7/8'" deep.
Internal diameter 1 3/8"
approx. 2 for 90c P & P
75¢.

SIGNAL DIODES... Type 0A95.
Again a very popular and much
used diode in numerous projects.
Unbeatable value 10 for $1.12,

SIGNAL DIODES Type AB2014 20
for $1.385.

SIGNAL  DIODES...

Type
AA119. 10 for 78c.

PAC M138 HEAT SINKS

Finnea type. Size 2" x 6'". Ready
drilled to accept either 1 power
transistor in TO3 case (2N3055 or
simitar) or 2 Power Transistors in
TO66 case (2N3054 or similar).
Originally made for car radio’s. 60c
each or 2 for 90¢c Post 30c.

THE M.S.C. HANDYMAN'S
& HOBBYISTS
WORKSHOP TOOL KIT

An ideal kit with the best
quality equipment for almost
anyone connected with the
Electronics, Engineering &
Mechanical trades.

’
PAC ‘C PHILIPS
BEEHIVE TRIMMERS.
One of the most ingenious
trimmers .ever produced. |
concentric air-spaced type. 7 —
3-30pF & 10-90pF. 3 of 0
each type. Only $1.80 for

the 6. P & P 30c.

POLYESTER CAPACITORS. By
Philips, Wima, Ducon & Nichicon.
A tremendous PAC for the
hobbyist. AHl useful values. A great
saving. All new and unused. 25 for
$2.25.

‘74_70&-» 18y

ELECTROYTIC 25702
CAPACITORS . ,
By Phitips, Wima, Ducon &

Nichicon.. A tremendous PAC for
the hobbyist. All useful values. A
reat saving. All new & unused. 25
or $2.25.

Y
PAC ‘D’ MONSTER TAG .
STRIP PAC. 50 assorted
tag strips. From 2 to
tags. Wwith and without i
mounting for $7.50 value "
for only $1.35 P & P 50c.

ELECTROLYTIC CAPACITORS

As above but 50 assorted types.
ONLY $4.10.

STACKING PLUGS by Belling-Lee

Side entry cable, Grub
screw retained. These
permit rapid additions to a
circuit without disturbing
existing connections, and
any number can be plugged
together. Type YA
#IIIustrated) Twin 4mm. 10
or $2.50 or 30c each, Pac
of 10 p&p 50c or 12¢
singly. Type B
(INlustrated) Single 4mm.
10 for $1.50 or 20c each.
Pac of 10 p&p 25¢c or 12¢

TYPE B Singly.

<

-
<
v
mc
»

o=

KIT MSK/A1

1 ADCOLA S30 Soldering
Iron..Standard Iron with 3mm
tip. Regular temp.
Recommended for hobbw and
occasionat use. 370deg C —
700deg F. 240VAC. 12 watt.

1 ADCOLA TD/100/30 iron
rest and Pad.
1 Roll of Solder wick No. 3.
Cid

1 pr. Diamalloy Side Cutters,

1 pr. Bahco Long nosed
Piiers.

1 Neon
Screwdriver.

ONLY $28.75 plus p & p
$1.50

Indicator

PAC ‘E’ MONSTER CAPACITOR
PAC. 50 branded capacitors, Each
pac contains 25 different
Electrolytics & 25 different
polyester, ceramic and mica
capacitors. We guarantee 50 different
types with no repeats. ALL NEW,
UNUSED & PERFECT. $15.00 value
at only $4.50 P & P 65¢c.

PAC ‘F’ 200 assorted 10% & 20%
resistors. From Ya to 2watt. Al
branded makes. Superb value at only
$1.80 P & P 65c, -

PAC ‘G’ containing 10 Unmarked

but guaranteed BC177 or BC178. We

cannot say how many of either type

would be in a PAC, but this is

grgmendous value at oniy 85¢ P & P
C.

McMURDO
SLIMLINE

CONNECTORS. [
Slimiine Connectors+ | \ JI§
are a most handy
innovation for mak-
ing up Male and
Female wiring connections for
Printed circuit and VERO Board.
The removeable pins are soidered
direct into the -application Board,
and the mating wiring direct on to
the Female Strip connector, which
also has a fixed polarising pin to

5687

avoid accidentat reversing of
Connector. 20 Connectors from 4
to 12 way in .1” & .15 & .2

pitch. $2.25 per 20. P & P 30c.

AIR-SPACED VARIABLE
CAPACITORS QUALITY BRAND
BY JACKSON BROS. OF

ENGLAND.
Superior made with
silver-plated vanes and

ceramic end plates.
150pF (Screwdriver
$1.25 + 30c p&p.
SOpF (With 1" Spindle x ') $1.00

+ 30c p&p.
TRIMMING CAPACITORS ...
JACKSON BROS.

Mftd. by
Approx. 7/8'" sq. Ceramic body,
silverplated

adjustment)

mica interleaved &
vanes, 450-2000pF or 68-680pF.
55¢c each + 7¢c p&p.

PAC ‘H’ containing 10 unmarked but
guaranteed NPN txansistors in 1705
package. Believed to tbe TT800 series
transistors. Last few now remaining
at 85¢ P & P 30c.

POTENTIOMETERS. 20 assorted
types. Carbon and wire-wounds, in
LOG, LINEAR, Dual & Single, also
switched types. A really fantastic
offer, compared with todays prices
and availability. AIll guaranteed
NEW & UNUSED. ONLY $2.70 P
& P $1.00 LIMITED QUANTITIES
ONLY,

SPECIAL PURCHASE!!

LM741 oper-
ational (OP-
AMPS) ampli-

fiers in min dip
case. 80c each or
2 for $1.50. 10

”
C ‘I’ 20 ARROW toggle
switches. S.P.D.T. type,
Very sturdily constructed
and with moulded Dolly.
In original packs of 20.
Unbeatable value at $2.70
for 20. P & P 85c¢.

McMURDO CHASSIS MOUNTING

FUSEHOLDERS. For 1% x v
$3AG) glass enclosed cartridge
uses) Current rating 10amps at 240
VAC. 10 for $1.35 plus P & P 15c.

PAC ‘J 20 3.5mm Jack
sockets. Op€n type $1.35 F -
& P 15c.

PAC ‘K’ 10 3.5mm Jack
sockets. Housed type.
$1.12P & P 15¢.

BEYSCHLAG 1 & 2%
RESISTORS. one of the best in the

world. A very special offer of 1/8
Vs, Y2, 2 & 3 Watt types. 50 assdrte

values at $2.00 Remember these
are usually priced between 18c and
40c each. A PAC OF 50 for $2.00
Limited supplies only.

for $6.95. Post
Free.
FIRST TIME [

HERE . .. Exclu-
sive to us HEAO-

PHONE RADIO )
Looks like a
normal headset

but has in-built miniature transistor
radio, that simply drags the stations
in. Fully adjustable headband, and
finished in Ivory Bakelite. A special
connector adaptor is also supplied

that converts the Unit into an
ordinary High class stereo
headphone. Definitely NOT A

GIMMICK and is fully warranted.
Must be heard to be believed.
Now reduced to $19.95 each.
DEFINITELY THE LAST FEW.

P&P $1.25.

KIT MKS/B1

1 ADCOLA S50 Soldering
Iron. Duotemp Iron. With
Smm tip. 16 watt 240VAC.
Regular temp. Repair &
rework or continuous factory
production. tdle 340deg.
C/650deg. F. Boost 500deg.
C/1000deq.F.

1 ADCOLA TD100/50 Iron
Rest & Pad.

1 Roll of Solder Wick No. 4.

1 Coil
Solder.

1 pr. Diamalloy Side Cutters.

1 pr. Bahco Long nosed
Pliers. N

1 Neon
screwdriver.

1 Nibbting tool.

ONLY $40.95 pius p & p
$1.50.

The tools suppiied with the
above Kits are the finest made.
BAHCO of Sweden are world
famous for their range of
Electronic tools, so is with
DIAMALLOY of the U.S.A.
Both are precision machined
and made with the highest
grade steel, and the edges are
specially ground, hardened
and honed.

(1.06m) Multicore

Indicator

PAC ‘L’ 10 3.5mm Jack
sockets. Housed switch
type. $1.60 P & P.15c.

PAC ‘M’ 10 assorted
miniature type
TRIMPOTS. 10 djfferent
values, Carbon track.
Imported brand. Onty

L 90¢c P & P 20c.

M.S.COMPONENTS

ltn bankcard

95-97, REGENT ST,

welcome here

REDFERN, N.SW. 2016
P.O. BOX 156, REDFERN Tel. 695922

HANOY EQUIPMENT

FOR YOUR WORK DEN
NIBBLING TOOLS $9.7S.
SCOPE SUPERSPEED

IRON, Hot in 5 sec's. $10.85.
SCOPE IRON TRANS-

FORMER For use with above

$13.00.

ADCOLA S65 Soldering Iron
240VAC 21 Watt $12.40.
ADCOLA D30 Soldering

Iron 240VAC 21 watt
Duotemp. $14.60.

ADCOLA T30 Soldering
iron 240VAC 40 Watt
Thermatic $24.50.

ADCOLA T50 Soldering
lron 240VAC 40 Wwatt

Thermatic $25.50.




- $ $
clcciromts WONEY SAVERS

nl )
——— < SYSTEM
o TEoig T, K c

P
s | S
8 WATT STEREO

ity AMPLIFIER
: , il A ‘Q‘s o ONLY $39l95 ® Hand-rubbed walnut cabinet
V . S e All silicon transistor
LIy ETI'312 packing $2 Sa{e $59 e Balance, Vcl, Treble, Bass
m@‘wﬁ? a" Regulated jnvertoe Price e Mag, Xtal, Radio, Tape inputs
b @ Auto rev limiter Pack/Post $2 SAVE $10.00 e Tape output, AC mains socket

o 8 Watt per channel output

e Points bounce suppression
~ @ Inbuilt tacho circuit SOUND VALUE &
e Changeover to standard . \\

Yanttian POCKET PORTABLE RADIO

CDI ignition will save you money and improve the
performance of your vehicie. THIS CDI will also provide a This superhetorodyne eranats oy SPECIAL
rev. limiting facility and optional tacho circuit; all at gaclomaivesia mazinggclaritylyan
: k f
moderate cost. This promises to be the best and most ?r?:{ersn%'lusé’euun)daftrotmsgi\:ac?eagi%% $350 =
reliable CDI ever presented — try one for yourself and gain price. Completely ready-built, not  Until stocks

Last P & P 50¢

DIGITAL GLOCK
RADIO - =0 atarm

$38-95

Pack and Post $2

wluable experience in electronics.

J a kit.

All New EXPO 4 PIECE

STEREO
SYSTEM

Latest AM/FM Tuner:-/-\m;'mfier with Latest AM/FM
10 watts per channel output, o
combined with GARRARD 6-200 The attractive

f i walnut cabinet
Blus a pair of 3 way 10 speaket complements  the ' finest  home
systems with “continental-look' surroundings. The AM/FM_ Radio will
wood agrille fronts — its a great wake you'at just the right time. The low
muiti-purpose sound system at a e AM/FM/FM STEREO g,'(';z wggdt ;Jer;set Ay piggy-bank. What
special one month introductory ® POWERFUL 10W/Ch. e TAPE ML SORSEEQ ou need toibUY
offer. MONITOR, - SPKR :

B g
SWITCHING, SIGNAL METER

Recording and . Quality
Playback Famous SINCLAIR STEREO 60 HI=Fl tUrRNTABLE
Pl'e-Amp . " Was $31.30
for VORTEX Wa ,.&:‘ pirect Supraphon Model HC-12
Cassette Oeck . .. {ndent
o S ecial
s g 7 Complete Kit Use with SANKEN 10, 30 or 50 Watt MITY-AMPS. g only
ISJt:srngg Gyoog:eo;vgpmuzjtiépurtpo?eust.etreo sound system. szg
- and Control Unit.
Playmaster 144 Features: Input sensitivity = 3 mV. Input impedance = .95
50 K. Equalization R1AA = £ 1dB. Freg. response £ g\ 0o
Built your own Cassette Tape Deck for 1dB =20 Hz = 25 KHz. Distortion = 0.03%. Signal to 0
less témn $100 complete.bb.-iight qualit){ noise = 70 dB8. POStg%O HONS
recordings are now possible at a cos 2 17} SPECIFICATIONS:
imatel 50% heaper than —
?:gglrg:r'.;?ﬂ/: ycommecrcialc mgdels. As SANKEN MITY AMP KlTS = RELED (08, &R o) RIjud), & (I

featured in the August and October
issues of this magazine, the Kit is
complete with Metalwork, P.C, Boards,
Cassette Deck, Transformer, Hardware,

etc.
STEREO CASSETTE
TAPE RECORDER KIT

Complete kit — $97 P&P $3.00. Vortex
deck only $29 P&P $1. Pre-Amp only
(no metalwork or Vortex deck) —
$59.00 P&P $2.00. Metalwork only —
$18.50 P&P $2. Send for itemised price
list NOW.

S e

(PRE-PAK ELECTRONICS

SYDNEY:

718 Parramatta Road, CROYDON, N.S.W.
2132, P.O. Box 43, CROYOON. 2132.
Phone: 797-6144,

NEWCASTLE:

Shops 3-6, West End Arcade, 810 Hunter
gts.,z'vg;si' NEWCASTLE. 2300. Phone:

o WOLLONGONG, N.S.W, Ph: 84-9034.
Hi-Tec Efectronics, 265 Princes Highway,
CORRIMAL. 2518.

e HUNTER VALLEY, N.S.W. Ph: 33-6664

\ Hunter Vailey Electronics, 478 High St.,

Based on the new SANKEN protected hybrid
amplifiers, the MITY-AMP Kits include all parts
necessary to assemble each power amplifier (2 needed
for stereo).

10W RMS (34V, 0.5A) $11.95.
30W RMS (54V, 0.86A) $27.00.
50 RMS (66V, 1.1A) $36.40.
Pack and Post $1.50.

Frequency response: 20Hz — 100kHz, within YdB.
Harmonic Distortion: less than 0.5% at full power,
typically .05% at lower power levels. Signal to Noise:
90dB typ. Guarantee 90 days from date of
purchase.

ADELAIDE. Ph: 255-2249

A.E. Cooling, 6 Trimmer Road, Elizabeth

South, 5112,

e MELBOURNE, Ph: 211-4788
Flight Electronics, 1 Derby Road,
Caulfield East. 3145,

® BRISBANE. Ph: 97-2509,
Delsound, 103 Cavendish Road,
Coorparco. 4151.

® NORTH QUEENSLAND. Ph: 78-855.
Philtronics, Cnr, Grendon & Paimer Sts.,
North Mackay. 4740.

® WEST AUSTRALIA. Ph: 41-3427,
B.P. Electronics, 192 Stirling Terrace,
Albany. 6330.

e CANBERRA, Ph: 47-6179.

Electronics Shop, 2 Hackett Place,

Hackett. 2602.

_/

Maittand. 2320.
62

induction motor, 240V, 50Hz operation,
power consumption 16VA, low rumble

content, performance complies with
standards CSN36 7000, CSN36 8401,
FEATURES:

Includes ceramic cartridge (180mV
output), manual operation only,
hydraulic lowering device fitted,

complete with mains and output leads.

Available in base/cover, ready to connect
to amplifier or tape recorder, only
$49.95,

GRAND
OPENING

iﬁ@z NEW SYDNEY
*

CITY STORE *
FRIDAY 4TH APRIL

432 KENT ST., SYDNEY
(50 YDS FROM KENT HI-FI)

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975



OCCASIONALLY we
suppliers receive phone calls (some

and kitset

abusive and some plaintive) from
project builders who have been unable
to get a project to work. Almost
invariably when such complaints are
investigated it is found that the
problem is due to one of several
common mistakes made by beginners.

The most common single cause of
trouble is poor soldering. Good
soldering technique is absolutely
essential. A beginner would be amply
rewarded by studying the "How to
Solder” article in this issue. For
example a digital clock kit built by
one reader exhibited all kinds of queer
fauits but - after reworking a// the
solder joints — the clock worked
perfectly.

A further example involved one of
our special 1C offers. A young reader
complained that both the ICs he
received were faulty. We replaced
these free of charge but were
subsequently told that these too were
faulty. :

As only a tiny proportion of new ICs
are faulty (<1% typically) the chances
of a reader receiving two bad ones is
remote — to receive four is improbable
in the extreme.

On further investigation we found
that very poor soldering had not only
destroyed the ICs — it had ruined the

DOESN'T
ITWORK?

Don’t call us —
just read this!

pc board as well. A photograph of the
board is included on page 49 not
deliberately to embarrass our reader,
but to illustrate just how soldering
should not be done. Note the
multitude of imperfect joints {despite
the weight of solder used) and that
some tracks have disappeared
completely from the board.

CONNECTIONS

In every constructional article
constructors are warned to check
orientation of components vyet, in
many cases where complaints- are
investigated [Cs, transistors, diodes
and capacitors are found to be inserted
the wrong way round. Double check
orientation (or even triple check}
before soldering in components. Give
the whole board another check before
switching on. the power.

Note particularly that different
brands of transistor having the same
part number (eg BC548, BC558 series)
may have different pin connections.
Other transistors that are electrically
similar to each other may have
different pin connections again. {The
correct pin connections are generaily
shown in ETI projects — if in doubt,
refer to manufacturers’ data sheets).

On several occasions we have seen
components located on the copper
side of PC boards rather than the

non-copper sidel  This requires
considerable mental dexterity to
reverse correctly the component lead
configurations given' in component
overlays. It can be done but it
invariably leads to foul-ups!

Power transistors must be fitted to
the correct specified heat sinks. Where
specified they must be correctly
insulated from the heatsink.

Fit components snug against the
board and keep wiring as short as
possible Untidy assembly inevitably
leads to wiring errors.

To return to soldering again, use only
enough solder to make a good joint.
Using too much solder can result in
bridges between tracks or IC pins that
are sometimes difficult to detect
visually.

Where a setting up procedure is given
make sure that the procedure is
followed exactly. For example power
transistors may be destroyed if the
bias control is set at the wrong end
when a power amplifier is first
switched on.

SUBSTITUTION

Don’t substitute components for
those specified unless you know
exactly what you are doing. Time and
time again we waste hours trying to
advise a reader how to fix a project
that won’t work — only to find that
despite denials — a completely
unsuitable component has been
substituted for that specified. In one
example a reader completely
‘redesigned’ our allegedly faulty power
supply because he didn’t appreciate
that a transformer has a much higher
output voltage off-load to on-load —
then he wondered why his resultant
supply produced too low a voltage to
drive the rest of the project.

There are one or two minor
exceptions to the above — for example
some (generally overseas) projects
specify 50 k or 500 k potentiometers.
However most manufacturers now
produce potentiometers in preferred

“ratings only — i.e. 4 k7, 47 k, 470 k

etc. These may be substituted directly.

Resistors are made in various
tolerances — 1%, 5%, 10% and 20% for _
example. Most projects specify 10% or
20% resistors — in other words the
value is not critical within * 10% or
20%. Therefore it is often perfectly
satisfactory to replace a nominhal 470 k
resistor with say a 430 k resistor if the
latter’s value is reasonably accurately
known, for the 430 k is well within
the 10% tolerance of the nominal
value.

Even greater liberties may often be
taken ~ with electrolytic capacitors
where tolerances of 50% (or even
100%) of capacity are quite normal.

Generally though it is best to assume
that the circuit’s designer knows more
about the project than you do. So
stick to the components specified! @



Sleek, sheer soundpower. Cambridge Audio
Integrated Amplifier. No fat, no frills

Just % cms deep — but inside a massive

toroidal mains transformer. Rated 35W it exceeds
45W effortlessly. All virtually distortion-free.

In fact less than 0.05% at 1 Khz at all powers

to full power — and crossover distortion

almost non-existent. The sound? Incredible low
frequency response at high levels. Hugely forgiving
for boisterous speakers. Separate outlet uniquely
sensitive for tape volume.

Computer-safe

Overload is impossible. Fail safe protection
computes three ways — pre-amp analog on
gain control; automatic output monitor;
intricate double — fusings.

After this, other amps
look clumsy.... and sound it.

International experts hail Cambridge Audio equipment as a triumph
of intelligent design, and quality without compromise .. . “in the
highest rank”. For instance the matching Transmission Line
Speakers are unique in their use of a long hair lambswool

damped tapered labyrinth. The result is so rich and

natural it has to be experienced to be believed.

This is truly ultimate sound — by specialists, for enthusiasts.

But the most remarkable thing is the cost: literally about half

what your ear hears. .

Cambridge Audio

For people who listen to music . . . naturally




115-117 Parramatta Rd,
(Cnr Lloyd George Ave.)
CONCORD NSW 2137
TELEPHONE (02) 747-6472
Trading Hours: 12:00 to 6 pm Mon—Fri.
8:30 to 1pm Sat.

NOTE: Add postage, rated 10% order
value. C.0.D."s send $2.00 prepayment.

(@SANYO CCTV )

it's cheaper than you think

e .
electronic

agencies

THE MAIL ORDER

DISCOUNT HOUSE
C.O. Box E5, CONCORD 2137

. 2
Quality Sound
STEREO 3 Budget Price

Kit includes  transformer, .

labelled and numbered . P:C.

Board, all Resistors and
Capacitors, 4 pages A

instructions, e : se
Amazing offer for ‘‘hi-fi-ers"” : - § g g - '_“
— Stereo amplifier kit, giving g R ';&* v "%
15W RMS in 4 ohms, 10W rms

#y 4
in 8 ohms (per channe!) with 5 e o e
mV magnetic cartridge input
VOLUME, BALANCE, BASS
and TREBLE controls
supplied — latest integrated
circuit pre-amp and driver
stages, compiementary “‘flat-pack’ output transistors — all on one
P.C. Board for easy assembly. Hi-Fi performance with 20Hz to
50kHz - response, low distortion and low hum level ensure

CAMERA VC1120 MONITOR VM4092 compatibility and the best turntables and speakers.

® Monitoring  with ordinary ¢ solid state 9" screen video Complete Kit $30 + post.
home T%I — switchable moniter T.V. P $3
RF/VIDEO output.

e Automatically ‘adjusts to a ® A.C. mains or D.C. Famous Brands
tide rangeiof llghtlconditions 12Voperation. Over 5000 Brand New y \r‘\ e Magnavox
® Low  noise, wide band ¢ )deal for carrying into tecture 4
amplifler equipped with FET halls foyr & business QUAL|TY SPEAKERS ® Plessey Rola
for razor-sharp picture with a presentations, for visuat .
g:)gg"r::glution of more than learning techniques, instatlllr;g available ex stock at b . o MSP
o in sl $ as a deterren o R i
® Uses standard interchangeable shop"cf)ang. use at home to FANTASTIC SAVINGS e CTS— USA
lenses - . keep an eye on - children
] Comtp?(:t,I I2l g\t’weigti\t, playltl:g, uie I'l“l 'f(at':lt‘ory "?;
easy-to-insta mains warehouse to chec com . y
pov%ered. ’ : and outgoing goods or for @'t miss out on these SPECIALSD
e Proven, tested and observation of progress of S -
guaranteed. production line etc, etc. /2y 25 Ohm $1.00 5'" x4" 15 Ohm $2.75
3’: 3.5 Ohm $2.50 5:: X 4:: 15 OHm $2.90
”
OUR SPECIAL OUR SPECIAL 199 g,; %g 82m gg;g ;,, § g,, g?&hn']"' 2%38
PRICE ONLY PRICE ONLY .
Unbeatable deals on all HI-FI SPEAKERS.
“CAMERA TALK” C.C.T.V. SYSTEM HI-FI/TWIN CONE LARGEST
z \: . M"'
Complete — ready 7 o 8 13 Shm ;?128 RANGE in | 000 e e S - 87,50
to instal! 350 ] %s’;;as,éslghg?‘ ssg.gg Ii\"ustr:lla, CB0.& . Bohm . ... $12.
m o ) d m . 3
: 8WR 8 i5 Oohm 10.75 c E.A EST C12PX, 12,8 ohm . $21.
12WR 8,15 Ohm $13.50 prices, CBMR, 8 or 15 0hm .. . . . . $7.50
8-30 8 Ohm $16.50 FASTEST gj: '::"‘""W"d pgapoaaaa 2553
C 8,15 Ohm $3.75 MAIL Jrollsurround T.C. ... .
3T Y 12 roll-sutround . . . .... $31.00
3ycs 15 ohm  $4.20 ORDER | 6" midrange ....... ... $4.50
%n 'P‘mhps Dome, $9.00 SERVICE 3" Tweeter . ........... $2.50
ohm H .
STEREO METERS MINIATURE TUNING' CAI{ACITOR
V 13/8" Scales. | [mporied raaion” dite
Ousl Meters in one s 6 95 ;ang‘ %v;.i'tﬂzoombugl.é
e cme - will ‘ rimmers, $1.00 ea.
c‘dress-up” any or 10 for $8.00. ]
. amplifier or tape
e Simplified sight and sound ® Tremolo Call System for recorder —  for gi'k};""ilg’ﬁfv’:yo.ﬂmi 304 ‘
communications with other 2-way conversations. - omOBoos oo S AT ""‘";7 oY
locatlons in_the company, ® Corner-to-corner brilliance . ; with  tuned RF
factory, hospital or home. and detail on 7** monitor TV. |. ir smplifier and two |F
® Fully equipped with ® Can be expanded to include ROLA 2% stages for oxwa selectivity and
Automatic = Gain  Control three cameras - and MINIATURE e Yy L b oduie IS eady)
(AGC).. Minimum required interphones, with optional SPEAKER at epproximetely . SMA. . A
light is only 40 jux (4 camera selector (Model VCS \ iy permeability  type  tuner  and
socurity and survailionce. " o indudes salected IC and FET IS e e
security and surveillance. [ ] clu S e a suppli 0g w ir
e Pictl:reyand sound transmitted circuitry for trouble-free {1 $1.00 ea or 10 for 39.00. spplication diagrams. As the module
by simply depressin the service year after year. Popullar re‘pl:’czmmﬂlﬂsow:;{ ;orMIgdcﬂ maiv Ibeou;ed with :.:‘rrlnov:p:d :vp:
lnt:rphoned gultéonf' i4COtl.|6I’8 O ﬁ‘g.{nﬁaCt dimensions. Easy to . ;gdsA'-“ 006 :lz “r,lg\ kHz. i ::;:nna, it :S" id.e:llv :uiud"to z.pr,
and soun ol or - ali.

portable or home use. Size 5%’ long
seconds, then automaticatly

. x 1% wide x 7/8'° deep. Ferrite rod

cut out. g;?ﬂ’J-X;I;g’BE aerial $1.25ee. $12.99 O

Compact, Lightweight e iliee e DIGITAL CLOCK KIT
$11.95; 4DIGIT

V'DEO TAPE RECORDER ideal 'lov seivicemer\gp:[cr\ia'zceutviso":pg "lelE"
Model Efo‘;:vror’:\‘:gm‘:u':'um.nion, 7 ? DISPLAY
VTR 550 angie, 'll?(n\!’em 12 Vely 70ma, f:,'.'ﬁgi i \ $45.00
2000 $008° lasc, Grd oot vm?agg —3,5.,\’. Build your own case! -

Narehistaly, Rortable Fa SO X i Bl Yy
® . - 3

pAHE, 0 T ) Extra-long life and stable ghg DG [ O s || (e il s B C o

pounds. O si l‘lraal with Peerfeact Fserarite A timited quantity of yokes is available —3l!6|ly T ubes, lrlndormo'r, I.C.'s,
L4 sRhea(;g"i:lll;garas?gnaplhybaCk with Cgrystal (P.F.C) head to suit above T.V. tube. Price $7.50 fesistors, capacitors stc.

. b .F.C.

® Auto Level Control (ALC) for  assembly. - ; v .
Doth the video ang sudie’ ' e Precision interlacing  with VHE TRANSISTOR B e e ot srain 150 Gt

® Sound-after recording for built-in sync signal generator. T.V. TUNER and outpul goes to IF section. Sult Nobbyists,

kbackground music, narrations, ;—:‘orizsocr;‘gallI resolution: more) \_ 12 Channels  2mateurs, T.V.serv " $8.50 ea. O
commentaries etc. an nes.

J/
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- Sams $4.00

you MUST SAVE!
BEGINNER'S LUCK

Extra special low prices to go with this month’s Beginners Feature. Dick has cut

these prices to help you get started—
WORKSHOP KIT

Tools
Hardware

BEGINNERS SPECIALS

Weller SP25D soldering iron, 240V 60W — ONLY $8.30 (Saves you $1.60).

50 gram Multicere Sav-bit Solder 60c
All following Books Available

A Course in Radio Fundamentals,
George Grammer ARRL Publications
$4.25

ABC's of Antennas, Foulsham Sams
$4.00

ABC's of ICs, Foulsham Sams $4.00

ABC's of Transistors, Foulsham

ABC’s of FETs, Foulsham Sams $4.00

Foundation of Wireless and Electronics,
Scroggie Butterworth Pty. Ltd. 1971

The Radio Amateyr’s Handbook,
ARRL Publications 1975 $7.60

Radio and Ejectronic Laboratory
Handbooks, Scroggie Butterworth 1971
$16.80

Reference Data for Radio Engineers,
ITT Howard W. Sams 1968 $26.00

Transistor Manual, General Electric Co.

| 7th Edition 1964 $4.95

Audio Cyclopedias, Howard W, Sams
1969 $39.00

Colour Television Theory, Hutson,
McGraw Hill 1971 $12.50

The Mazda Book of PAL Receiver
Servicings, D. J. Seal. Mazda. NOW $18.50

— $21.00 (P&P $1.50) saves you $3.00
— $31.00 (P&P $2.00) saves you $4.00
Components — $69.00 (P&P $2.00} save you $9.00

Buy the lot for $120 (P&P $3.50} SAVES YOU $17.00

NEW CATALOGUE |

(See E.A. April ‘'75)
A new edition with more
Amateur gear, instruments, Hi
Fi etc., etc. Many prices have
been reducea — have you ever
seen quality diodes at only 4c
each? Well get Dick’s catalogue
EREE in April's E.A.

STOP PRESS

New City Store Open — 125 YORK STREET
{Qpposite Queen Victoria Building— 100 yds.

from Town Hall Station). Phone: 29 1126.

@

AM/FM MULTIPLEX TUNERThere is
shortage of tuners so get your’s early. On Separate AM
and FM front ends. 10 transistors, 14 diodes. FM 88 t¢
108MHz, AFC, 60 dB S/N, 35 dB sep, 600 mV output
AM 535 to 1605kHz. ferrite rod. Muitiplex adaptor
built-in with indicator. 240V operated in Walnut case.
Guaranteed 12 months. Only $76 (P & P Free). Hurry,
demand is going to be heavy.

PC drillruns off 4 UM3 cells or 6V dc at 600mA runs
at 2500 rpm drilling holes from 0.0236 to 0.059".
Ideal for all PC drilling, model makers, jewellers. This is
_a new line at $15.75 (P & P 75c¢).

&194 Resistance-capacitance substitution

X:12 steps each in 2 ranges 15 ohm to 10k and 15k
to 10 Meg plus capacitance from 0.0001 to 0.22uf
(600V working). Handy unit for the experimenter.
$7.90 usually — now $7.50 (P & P 75c).

L IEN STHTH BLECTRONGS CETTRE

ZIPPY BOXES

Here’s the boxes for project builders who
want a real professional look 1o their
projects. These boxes are moulded in
ABS, so they are tough yet easy to drill.
The finish is a posh black with ingenious
posts in each corner to take self tapping
screws and hold a printed circuit board.
They are supplied with a flush fitting
aluminium pane! which fits all ways round
(such is the precision of these boxes).
Special panels are also available made of
bakelite at 50¢ and matrix board at 60c
(large size only).

Size UB1 15 x9x5cm $2,00

Size UB3 12% x 6 x4 cm $1.65

TREMENDOUS LOW PRICE WALKIE TALKIE OFFER
CONTACT CT10
Rememiw: the famous Midland 13700 umits in Our best yean ‘s catelugue?
We sold thousands of these wnits {und no wonder whers you read the
e<) The Mictand  no tunger available but we Rave located ay
absolutely IDENTICAL Uan ONLY THE NAME HAS CHANGED
Check these features
Prowision tor 2 channels (27 240MHz or 27 880 MH/E Tuned AF sl
One mucrovolt wensitivity Mute conteal Calling tone Heavy duty eoosal
Maximum power ollowable FMG APPROVED (cence recuned]
Teansmitter eflectively canverts its IW autput powes w0 a high ratiw
OULPUT power by high level push pull class B modulation. Rugyed case.
Supphed with one set of crystals (s.ecoty frequencyl Other frequency
avarlable at $4.50 a pair
Range up 10 10 Miles depending om tenain
up to 50 miles over water
27 240 or 27 B30 MHz
0.005%

Frequency
Frea Stab

Ta Crystal controtted W

Rx Crystal locked supeshet

Antenna 13 swction telescopic

Power 8 x 1.5V UMD cefls

Size B% x 3% x 14" ()
Weght 250z

W have the Contact CT10 at the same, YES SAME price o3 out k)
ratalogue It must be the cheaiost. | Watt, fully approved urut o
Austratia at DNLY $39.95 Buy 5 or moce and save $2.00 on each unit
a1 only $37 96 (P & P $2 00 pet unith

sirrl=ir
\

(7
\\\\z\\v’/'/Z‘/? $6.90

/" FREE PCB
FREE 36 page MANUAL

IC12 HiFi bw i.c. AMP

/a

The Sinclair miracle IC amplifier has an output of 6W
(RMS}. That's 12W peak into 8 ohms. It was always a
popular amp when we were selling them a few years
ago at $8.00. Offers very low distortion and freedom
from thermal runaway. A special pack of parts to
comptete the amplifier is available. Operates from as
low as 8V into 3-15 ohms.

Specification:
Output power

: 6W RMS continuous
Frequency response :

S5Hz to 100kHz

THO less than 1% (typical 0.1%)
Supply 81028V

Load 310 15 ohm

Input 250k (variable)

Power Gain S0db after feedback

30mV

Supplied complete with FREE silver plated, silk
screened circuit board and huge 36 page (yes 36}
manual covering all aspects of operation (Manual
atone worth $1.50). IC12 only $6.90. All components
needed to make basic amp normally $2.50 special at
$2.00 extra. Remember we were selling IC12’s at
$8.001!

Input sensitivity

DICK SIMITH ELECTRONICS CENTRE

Head Office MailOrders 160-162 Pacific Highway Gore Hill N.S.W. 2065

Tel:439 53N

P&P 50c min

Alsoat 361Hume Highway Bankstown Tel: 709 6600
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NOW AVAILABLE AGAIN owing to huge demand we have managed to get further stocks
(over 800 units were sold in less than 3 months) — and still at the old price — see review in the

Mav 1974 edition of E.A.)

PROJECT 250 HIGH QUALITY 25 WATT
STEREQ AMPLIFIER FROM

=ONLY $1495—

* HUGE BREAKTHROUGH IN
CosT

* GUARANTEED NO PARTS
MISSING

* ASUSEDBY LEADING
MANUFACTURER

* ALL PARTS READILY
AVAILABLE, NO SPECIALISED
ICSETC.

* PHILIPS CAPACITORS AND
RESISTORS, MOTOROLA
TRANSISTORS

* FOR 8 OHM SPEAKERS

Are you sick and tired of buying kits.that aren’t complete? Are
you fed up with waiting for back orders? Well we know how
frustrating it can be for you' and until now there has been little
we can do to help. It's been extremely difficult to locate parts
while this shortage goes on. But once in a while we can do
something to make you happy and our life a little bit easier. So
here’s the good news —

We have made special arrangements to import a large number
of high quality pre-assembled amplifier modules. YES THEY
ARE ABSOLUTELY COMPLETE, WE GUARANTEE NOT A
SINGLE PART MISSING. All you have to do is wire in the four
controls, connect a power supply and you have a fully working
amplifier. The same job is in fact being used by a leading
manufacturer in equipment that sells at $150.

There are no special parts, ICs etc in this amplifier. 1t is entirely
conventional using OTL (output transformerless) design.
Transistors are epoxy types from Motorola, Caps and resistors
are Philips. 10 transistors and 4 diodes. Need we say more?

HEATSINK AND FULLY TINNED
PCB INCLUDED

10 TRANSISTORS, 4 DIODES,
LOW DISTORTION OTL DES!GN

PREAMP/TONE CONTROL
NETWORK BUILT-IN

COMPONENTS ALONE WORTH
MORE THAN COST OF THIS
FULLY ASSEMBLED AMPLIFIER.

FULL PROVISION FOR
VOLUME, TREBLE, BASS AND
BALANCE CONTROLS

25 WATT PEAK TOTAL POWER
(125W TOTAL RMS)

Ready to take ceramic pickup direct or magnetic via a pre-amp.

Give it a go. Whether you're an advanced constructor or a
beginner you‘ll get this going in no time. We supply full
instructions, circuit etc. You simply have to connect controls
and power supply. We can supply the amp in various forms as
described below.

Money back if not satisfied. Yes!! The usual Dick Smith
guarantee applies to this kit. Inspect for 7 days and return if not
satisfied, untouched, and we will refund your money less P&P,
HAVE YOU EVER SEEN AN OFFER LIKE THAT ON A KIT?

Twice the power of its nearest competitor. Prebuilt, Tested,
Available Ex-Stock. No hard to get ICs ... all this at 20% less
than its nearest rival. It's ridiculous eh?

So call in and see one working. We are so confident of the
performance of this amplifier that we have one set up in our’'H
!:i room alongside some of the top gear in Australia. We're using
it with a ceramic pick up and two 6" speakers (all available
from us). Make the comparison, amaze yourself!!!

Use this order form GUARANTEED IN STOCK FOR INSTANT DESPATCH

| | ] L R L] | | A A . | | ]
Tick boxes as required and send your remittance for immediate delivery.

PROJECT 250A KIT includes fully built and tested
E amplifier, full circuit and suggested power supply
circult. Simply add your four pots — 3 x 50k dual log and
1 x 50k single linear — various wires and a power supply.
Approx. 24-30V @ 1A. AMAZINGLY LOW PRICE ONLY
$14.95 (P&P $1.00).
Ej PROJECT 2508 KIT exactly as 250A. above but also
includes four rotary pots. All you need to add is a
power supply and some wire links, $19.95 (P&P $1.50).

D PROJECT 250C KIT Includes amp and controls as
250B above. Plus a full power supply kit. It will take

under an hour and some wire links to complete the amplifier.

;lzere ) a COMPLETE kit for a 256W amplifier for $29.95 (P&P
.00).

L2 T4
ADAresS . ...ttt it ittt it e e
.................................. Postcode .. ........
| enclose cheque/Money Order/Postal Orderto value $ ........

Other suggested accessories for the Project
250:—

(] Expensive-looking timber turntable base —
will take any APAN, BSR or GARRARD
Turntable, as well as amp and power supply.
ONLY $9.50 (P & P $1.00).

(] Perspex lid to suit $11.00
] Front panel to suit 250 amp FP12 $2.00

(] Fully Automatic Turntable BSR G11-302
or G11-204 with ceramic cartridge. $44.00.

[C1SP620 8" Woofer and 2" Tweeter in
Cabinet $24.50 each.

DICK SIMITH ELECTRONICS CENTRE

Head Office MailOrders 160-162 Pacific Highway Gore Hill N.S.W.2065 P&P 50c min .J
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LAST MONTH we introduced the
principle of our Stage Mixer and gave
constructional details of the
preamplifier boards. We continue now
with details of the mixer board and
interconnection wiring.

CONSTRUCTION

The mixer board (ETI 414E) should
be assembled with the aid of the
circuit diagram, Fig. 5, and the
component overlay, Fig. 7. The parts

Constructional details.

list for this board was given in last
month’s issue. It is advisable to use
terminal posts or pins for the eight
input lines, the O V line and the +19.6
volt line. This -'makes Ilater
interconnection considerably easier.

Our prototype was constructed in a
simple pan shaped chassis and cover.
We suggest that the sides of the front
panel be bent up (rather than the ends
as shown in the photographs).This will
strengthen the front panel and allow

Internal view of the completed mixer,

68

PROJECT 414 STAGE MlXER

the transformer to be mounted on it
rather than in the case as shown in our
prototype unit.

Mount the spacers for the printed
circuit boards, the multi-cable socket,
VU meter and power outlet socket to
the front panel with countersunk
screws. |t is suggested that the wires to
the three-pin socket be attached
before mounting — it is difficult later.
All other front-panel components can
now be -mounted along with the
escutcheon.

HOW IT WORKS — ETI 414
MIXER/POWER SUPPLY

The signals from any number of line
amplifiers may be summed by one of
the sub mixers (eight per board
ICI-IC8) the output from each mixer
is taken directly via the output
socket to the master mixer, and via a
22 k level control to the monitor
mixer, IC9.

The output of the monitor mixer is
taken to the master-monitor level
control on the master mixer and then
returned to a buffer amplifier in the
stage mixer, IC10.

In an emergency (main mixer
faulty) SW2 disconnects the outputs
from the master mixer and connects
the output of the monitor amplifier
to the PA channels.

Power for the stage mixer is
provided by a conventional supply
which provides plus and minus 15
volts for the mixer amplifiers and
plus 19.6 volts for the line amplifiers.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975



Fig. 5. Circuit diagram of the
mixer board.

80
INPUT

wAT41 “A7"'
0o . u [P}
INPUT B ‘{:} L
il 4 5 2 - %
e e O 15Vdc
UNDERNEATH £ -
OX
or ;
22 15Vac
TO MAIN :<° Oct f
€O MEXER X
INPUT 5 =
m
22K »
TO MONITOR
o | AMPLIFIER
LEFT |
NpUT O~ oo TO LEFT
N AMPLIFIER
RIGHT
inpyT O *\L o TO RIGHT
%2&1 AMPLIFIER
s o +15v
R30
+22v 1800 4496y — 3’1,; g
U Gy t s
c1 M+ c3 + ce ;
2——01’. o 70,1~ 470,.FT B2x79 §8uF
240v
NPT g——o“’. . c2 + Lcs » )
1BV +|a70.F T T 0.0uF
¢} = )
B2X79 . S .
gj_ 20v15-0-15 /31 c15 Fig. 7. Component overlay for the mixer/
< o sz > 15y power-supply board.

ETI 414 E

ofpa _ oBpo _ ofpo _ o¥ps . o¥pe _ o¥z0 _ o¥se _ o¥oo
g/ 8878

Fig. 6. Printed circuit layout for the mixer/power-supply board. Full size 182 x 57 mm. ’
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s I AG E M lXER Fig. 9. Connection diagram for the mixer/

power-supply board.
y b > 15V
POWER 2 2 TO MIXER-POWER SUPPLY
ot M h sWITCH g > & P.C. BOARD
2 15V
= 'Y
\ 3 ouT 8 ouUT 6 ouUT 4 ouT 2
N .
PINS 1-9 ON W 150 121 10 B 2 N
THIS SOCKET HAVE ~
2 WIRES ON EACH E"" 13 "] R8s
PIN, 17w == 1180 O 3
I e

OV ON ourpur/ | gs CABLE LOOM NUMBERS
v

RRESPOND AT EACH EN
SOCKET COi 8P EACI 0

MASTER cH8 CH?7 CHé CHS

NOTE: ALL NUMBERING REFERS TO THE
MIXER-POWER SUPPLY CIRCUIT OIAGRAM

AND OVERLAY.
RIGHT OUTPUT MONITOR OUTPUT LEFT OUTPUT
PHONE JACK PHONE JACK PHONE JACK
ov
TO PREAMP CANNON CANNON
PC BOARD +19.6V ON g"_‘ggON PLUG PLUG
POWER SUPPLY
+*
LED @3 (2
- +18V ON (4)
PREAMP BOARDS (1)
240V
A| _INPUT |N -~ s ¢ = fmE £
sackup [=IZT% .
CANNON A swiTcH (L PLL] ® O Ao
SOCKET PR T LLEFT e
MAIN POWER l 118 \(” [ VU METER
. SWITCH Mo VU METER
r A many 2 &Y J X SELECTOR
Fig. 8. Wiring to input sockets. SWITCH
g g to np T0 TRANSFORMER To ";%'EEE.:‘BLE PINS 1-8 ON SWITCH GO TO
AND POWER OUTPUT THE MULTICABLE SOCKET

SOCKET

Since the mixer may be subject to Fig. 10. Interconnection of output sockets VU meter and switch and
rough handling it is recommended that backup switch.

all screws be sealed in position with
LOCTITE or similar compound.
Commence interconnection wiring CHANNEL
. N 5 OUTPUT
by connecting the input sockets and
potentiometers as shown in Fig. 8.

This diagram shows connections to CHANNEL 5 CHANNEL
channel 1 of the preamplifiers — all 4 OUTPUT \4 (6 6 OUTPUT

other channels being similar. For CHANNEL 3 CHANNEL
neatness, we terminated these wires by ' 3 OUTPUT °© o7 70UTPUT
soldering to the appropriate places on CHANNEL 20 CHANNEL
the underside of the board. Attach 20UTPUT / O™ g ouTPUT
wires to the preamplifier outputs, on CHANNEL 10 Q MONITOR
both boards, long enough to reach the 10UTPUT o MON,  OUTPUT
appropriate mixer inputs. Similarly OFF o) MiX.

attach wires for the O volt and +18
volt supply lines.

The +18 volt supply comes from the
negative side of the LED, the positive
side being fed from the 19.6 volts of N vu
the power supply (1.6 volts drop 2L iR METER
across LED). When all these leads are Fig. 11. Circuit diagram of I +
attached, both boards may be the VU meter. = =

15 OAg1
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Car NSULATED

ROM

SULAT ED: .
“ IJ :’;23‘“ HEADER
SATHODE GATHODE
ANDDE
monzl lcnnonz ANODE
@ 0 CATHDOE
INDEX
NOTCH
Aponz CATHODE
ICATHODE
REF. MARK
ANODE
CAT E
OPEN
., —
S S AACATHODE %‘
=
A J
ANODE
THODE
ZATHODE
ANODE CATHODE ANDOK
Aig, 1, Cammon lesd for LED indi lamps. a
Fig, 12. Common lead connections for LED This picture shows the power supply/mixer board at top and one of the pre-amplifier
indicator lamps. boards {bottom) in position in the chassis.
mounted in position on the chassis. output sockets and VU meter. : multi-cable socket will have 2 sets of
The mixer/power-supply board may The selector switch and VU meter leads, one set from the mixer outputs
now be interconnected with the aid of wiring is as shown in Fig.10 and 11. and one set from the VU meter
Fig. 9. Figure 10 shows the wiring to Note that pins 1 to 9 of the selector switch. ®

<

REVIE
Fabulous +$3000 HI-Fi

system to win!

Answer a number of questions like these and win a + $3000
hi-fi system — including the fabulous Nakamichi 700 recorder,
Cerwin Vega speakers, Fisher AM/FM tuner amplifier, and Elac’s
top turntable — plus six further magnificent hi-fi prizes!

« Contest is in April issue of Hi-Fi Review (on sale April 2).

You would like your speaker to produce ~ Into a corner ]
more bass. Should you move them:— .
Away from a corner [J

Nearer to the listeners [
Up from the floor {5

You would like to obtain about twice the 35 watts
sound level that you currently have from

your 25 watt amplifier. 50 watts
What size amplifier must you obtain to 100 watts
achieve this? (Assume speakers can with-

stand whatever power input is required.) 250 watts

Who didn’t finish his symphony?

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975 n
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for the sweetest sounds of all...
TDK'’s “total performers”

There's no doubt about it. TDK's
great new Dynamic-series cassettes
offer serious home recordists sound
reproduction unequailed by any
other cassette sold today. And the
reason is very simple. They deliver
otal performance!

Total performance means more than
just full-range frequency response
and high-end sensitivity. It also
means having the proper balance of
all the other characteristics essen-
tial to reproducing “‘real-life” sound.
Like high MOL (maximum output
level). Broad dynamic range. Wide
bias tolerance. High signal-to-noise
ratio. TDK's Dynamic-series cas-
settes have them all!

You'll quickly discover this fact when
you record your favorite music on
one of TDK’'s Dynamic-series cas-
settes. You capture all the highs and
lows, all the harmonics and over-
tones, all the emotion and feeling

that gave the original performance
its richness, fuliness and warmth.

Look for TDK’s “‘total performers' at
quality sound shops everywhere. Ex-
tra Dynamic (ED) cassettes offer the
discriminating audiophile an entirely
new dimension in recording fidelity.
Super Dynamic (SD), the tape that
turned the cassette into a true high-
fidelity medium, still has better-
balanced total performance charac-
teristics than any other brand made
...and is also available in open reel.
And Dynamic (D) is an entirely new
hi-fi cassette that provides budget-
minded recordists with excellent
quality at moderate prices. All pro-
vide optimum performance on any
cassette recorder, without need for
special bias.

For sound you feel as well as hear,
discover the dynamic new world of
TDK'’s total performers!

DYNAMIC-series cassettes are:
Extra Dynamic (ED): top-of-the-line,
for those who want the very best. 45,
60 and 90 minutes.

Super Dynamic (SD): first true hi-fi
cassette started a revolution in the
tape industry. 45, 60, 90 & 120-min.
Dynamic (D): characteristics supe-
rior to most “premium’’ cassettes. 45,
60, 90, 120 and world's only180-min.

SHTDIK

Sole Australian Agents
CONVOY INTERNATIONAL PTY.LTD
4 Dowling Street, Woolloomooloo,

N.SW. 201
Telephone 358-2088




Available from:
N.S.w.
Q'LD.
S.A.

TAS.
ViC.
W.A,
A.C.T.

for superb 4 channel reproduction

GRACE

go
for

* Stereo Elliptical * Matrix 4 channel * 4 channel discrete

L

After producing superb cartridges for 20
years, Grace, in conjunction with NHK
(Government sponsored Broadcasting In-
stitute of Japan) continued its search for an
even better cartridge. This resulted in the
F8L, then the Broadcast Standard Sigma
709 was developed from the commercial
broadcasting field. From this came the F8C
for critical hi-fi enthusiasts, and now comes
the F8F Shibata 4 channel.

The GRACE range includes:

F8C Employs the well-proven Luminal
Trace stylus, and tapered magnets
ensure a flat response throughout the
entire scale. Frequency range 15 —
25000Hz *2dB -1dB

F8L Flat response, distortion-free per-
formance, lifelike tonal reproduction,
ideally suited to laboratory testing of
audio equipment or records. Luminal
Trace stylus, frequency 20 —
20,000 Hz*24dB.

NEW! G707 ‘QUADMASTER’ 4 CH AN-
NEL TONEARM

Ultra light weight, semi-integrated. When
used with 4-channel stereo or high com-
pliance cartridge, gives the superb
reproduction available only from an in-
tegrated pickup. The fixed Lowmass head
shell allows undistorted mid-frequencies
tracking. Micro pivot Gimbal bearings reduce
friction resistance to less than 20 milligrams.

M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221
Telephone: 546 1464

Stereo Supplies, 95 Turbot St, Brisbane 4000
Telephone: 21 3623

Challenge Hi-Fi Stereo, 96 Pitie St, Adelaide 5000
Telephone: 223 3599

Audio Services, 44 Wilson St, Burnie 7320
Telephone: 312390

CANADIAN STEREO GUIDE said
about Grace: “all in all, a very fine car-
tridge that deserves a place among the
top performers”.

F8F MATRICAL FLUX 4 CHANNEL
CARTRIDGE

Specially developed for reproducing
Discrete 4 channel records. A wide range
cartridge with Shibata stylus. Lightweight
materials reduce cantilever mass to about
half of other cartridges for improved
frequency response, reduced mechanical
impedance, high compliance. Minimal wear
on stylus and record. Frequency 10 — 50
kHz. Also available as F8E for Matrix 4 chan-
nel and regular 2 channel stereo with luminal
trace elliptical stylus. .

Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121 Sole Australian Agents:
Telephone: 423762

Albert TV & Hi-Fi, 282 Hay St, Perth 6000

Telephone: 21 5004

Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606
Telephone: 82 1388

International Dynamics
(Agencies) Pty. Ltd.,

INTERDYN

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975
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INTERNATIONAL 3600

Constructional details.

UNLIKE our larger 4600 unit, the
modules in the 3600 are not designed
to be removable as a single unit.
Additional components (such as input
and output switching for the
oscillators) are mounted directly on
- the front panel (rather than on a
sub-panel) and some printed circuit RV18
boards, such as the keyboard
controller, are mounted in the box and Rs7 14V
connected to the potentiometers and 30
switches on the front panel by means
of leads. K

OSCILLATORS —

These are the same as the larger unit R58
except that only three (instead of 10
four) are used. The oscillators, as
described, are configured for use with
F to F keyboards. If C to B keyboards
are used resistors R11 and R12 should §$33 G
be changed to 47 k. In using the larger

c13 R70 R71
33 +14V 8k2 27k R74 R75 R76
7&%‘5 1 7&‘ 3k3 3k3 3k3 C14
OSC.3INPUT — OAAAA— ——
o J 46 =

5 K
TRANS. INPUT R628 14

O
KEY OUTPUT

—0
KEY MOO.
ouTPUT

—

NOISE INPUT

MODULATION
OUTPUT R72

14V 15k

R67
22k

Fig. 1. Portion of the keyboard
controller circuit showing the
changes to the original circuit
published as Fig. 6, page 78
November 1973.

RE8
56k




SYNTHESIZER

KEY MOD
Mo0-0 -1 osc TO FILTER
KEY-Q 100k
22k »0
OFF TO ENVELOPE
S TO EQUALIZER

4600 unit it was determined that the
low range of the oscillator is lower
than really necessary. It is therefore
suggested that the value of C4 be

+25V
OUTPUT

+14V

reduced to 1uF. Additional
front-panel controls required for the
oscillator are a four position rotary
switch to select input, a level| control
potentiometer and resistor, and a three
position rotary switch on the output
(see diagram left).

KEYBOARD CONTROLLER
The keyboard controller s
substantially as published in November

OUTPUT

EQUALISER MIXER

ENVELOPE MIXER

+14V
\

4 STAGE

1STAGE

Fig. 2. The auxiliary board
circuit diagram.
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1973 and the subsequent modification
published in June 1974. Some parts
are deleted and others added (see parts
list) to make minor improvements and
to adapt the unit to the 3600 format.

A minor modification, which
improves accuracy in setting up the
keyboard modulation output, s
performed by changing R67 to 30 k,
RV19 to 5 k, R77 to 39 k and RV22
to 1k (see Fig. 1).

To set up the controls the following
procedure should be used. Connect
two oscillators to the ‘key output’,
select ‘4-foot’ range and check that the
oscillators track over the entire
keyboard range. After setting up RV23
and RV24 as described for the 4600
Unit, connect one oscillator to 'KEY
OUTPUT’ and the other to ‘KEY
MOD OUTPUT'.

Disconnect the link between 46 and
47, (if connected) connect 47 to zero
volts and adjust RV22 to ‘beat’ the
oscillators on the lowest note. Then
adjust RV 19 at the top end. These two
controls interact and it will be
necessary” to repeat the procedure
several times to get both ends right.
The range of RV22 has been made
small so that. adjustment is less
sensitive. However this means that
component tolerances may cause the
correct setting to be outside the range
of RV22. If the correct setting is
below the minimum setting of RV22
parallel R77 with 1.5 megohm. If still
not correct use 820 k. If the correct
setting is above the maximum setting
of RV22 parallel R78 with 1.5
megaohm or 820 k as required.

On the 3600 the modulation
potentiometer, RV21 as fitted to the
4600, is not used and 46 and 47 are
therefore linked. An output is taken
from this point, being the modulation
output. To prevent confusion the
output of IC12 is relabled ‘KEY MOD
OUTPUT".

The input to the exponential
converter, 1C13, is modified to accept
the three inputs required. The bias
network R63-RV20, has also been
changed.

The original R62 (47 k) is replaced
by three resistors, labled R62A, B and
C, each of 100 k. To save making a
different printed circuit board the two
additional resistors are glued onto the
top surface of the board with epoxy
cement.

Potentiometer RV20 is adjusted to
give zero volts at point 46 when all
modulationcontrols are at zero. Zero
volts can be checked by switching one
of the oscillators to %-foot range and

75



INTERNATIONAL 3600 SYNTHESIZER

601 P

ET!I

Fig. 3. Printed circuit
board layout for the auxiliary
o board. Full size 142 x 57 mm.
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FILTER
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K

NOISE
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PARTS LISTS

PARTS LIST ~— OSCILLATORS
(Three required}

oscillator as described in ETI
November 1973

switch single pole 4-position rotary
{or 2 pole 4-position)

switch single pole 3-position rotary
(or 3 pole 3-position)
potentiometer 22 k lin rotary
resistor 100 k Ys watt 5%

KEYBOARD CONTROLLER

1
1
1
1
1
3
3
1
1
1
T
d
2
1
1
1
1
1
1

keyboard controller as published
November 1973.
keyboard controller mod as
pubtished June 1974 plus
1 k trimpot
5 k trimpot
50 k trimpot
22 k potentiometers rotary lin
100 k resistors Ya watt 5%
150 k resistors Ys watt 5%
30 k resistors Ya watt 5%
39 k resistors ¥ watt 5%
he foillowing parts are not used —
elete from list.

10 k trim potentiometers
10 k rotary potentiometer
100 k trim potentiometer
27 k resistor Ya watt 5%
33 k resistor Ya watt 5%
47.k resistors Ya watt 5%
220 k resistor Va watt 5%

PARTS LIST —
AUXILLIARY BOARD

resistor 470
28 1k
»”

Rl Skl
~
(=]
-

"
"
» Ya W
Ya W
Ya W
1 Ya W

RV1 potentiometer 47 k log rotary
C6,12,13 capacitor 33 pF_ceramic
Cc2 il 100 pF ceramic
" : polyester
12 polyester
2 polyester
at g F Tag

10 UF 16V elect~

"

OO0 OOxxx xxxXx

XX XX

’"

DUV DIVOVDD VODDD
PN N ORW DO

Tantalum
c7,8,10 -
rolytic

Ql,2 transistor BC549 or similar
Q3 )

BCS559 or similar

4006 ( CMOS)

4030 (CMOS)

i 4001 (CMOS)
LM301A

IC1 integrated circuit
\C2 ) "
”

PC board ET! 601P

< Fig. 4. Component overlay for the auxiliary

board.

zero volts can be checked by switching
one of the oscillators to the % foot
range and the input selector to off.
Adjust the oscillator to the lowest
frequency possible. Now select the
modulation input and adjust RV20 to
give the same frequency.

AUXILIARY BOARD

The auxiliary board contains the odd
circuitry necessary to interface the
various sections of the 3600
synthesizer. It contains two mixers,
one for the envelope inputs and one
for the equalizer inputs. A circuit is
incorporated to derive a 2.5 volt
supply for the modulation
potentiometers. Additionally  the
board contains a noise generator,
similar to that described in the
December ‘73 edition, with the
exception that it is permanently
connected. to produce ‘pink’ noise.
Reference should be made to that
issue for the principle of operation of
this circuit.

The two mixers are simply LM301
operational amplifiers which have two
inputs. One input is via a 100k
resistor and the other is direct to pin 2
of the IC. The later input is used for
the oscillator which has a 100 k output
impedance.

A 2.5 volt supply is derived from the
+14 volt supply by divider R8 and R9.
This voltage is buffered by IC5 which
is connected as a unity gain
non-inverting amplifier.

The external input amplifier uses a
differential pair, Q1 and Q2, followed
by an additional gain stage, Q3. The
feedback components R15, R13 and
C10 provide a gain of approximately
40 dB. The output of this amplifier,
goes to the filter input.

to be continued next month ...
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SECONDS DISPLAY
for ETI 521 Clock

| gy

DL-707 OR
MAN7 DISPLAYS

)
Ib *
¢

*

c Q
]

8

1¢ *14

’

tdy
.I_e_d_

T

SECONDS SECONDS x 10
+ 5V -—
3 9 U 3 9 U4
DL-707 DL-707
1 13 10 8 7 2 1 1 13 10 8 71 2 1
ALL RESISTORS
330 0
Y% WATT
a b ¢ d e f g a b ¢ d e g
S T S Y| M Y (I0F] /5|
12 11 10 9 15 122 11 10 9 15
13 7447 14 13 7447 14
AN (N S 1.9 3 6
> b L L
112 9 '8 M1 ; 12 1
1 Hz IC13 (7490) IC18 {7490)
FROM AT 14 '
IC10 3 2 3 6 T 2
- # = Y

MANY READERS have asked us how
to add a ‘seconds’ display to the ETI
521 digital clock.

This may be done by taking the BCD
outputs from ICs 13 and 18 (part of
existing clock) decoding these outputs
with 7447 IC’s to drive MAN 7 type
displays.

Note that IC 13, as wired in the
project, does not provide a BCD
output. This may be corrected by
feeding the input to pin 14 instead of
pin 1, linking pin 1 to pin 12 and by
taking the output from pin 11.

The current drawn by this circuit
may be 200 mA or more, so check
that the load on the five volt regulator
is less than 800 mA before performing
this modification. (Load will vary,
depending on other facilities fitted, eg
alarm etc).

IC
15C

NOTE THAT CONNECTIONS TO IC13 MUST BE
CHANGED (FROM THOSE USED IN ETI-521)
TO GENERATE A BCD OUTPUT

HITARCHI
TAPES

Mail Order Specials

NSW: 70c¢ plus 10c per doz.

VIC. QLD. S.A.: $1.05 plus 15¢
per doz.

TAS. W.A.: $1,15 plus 25¢ per doz.

Logan Brae Audio Sales

Telephone: 587-3475

Each 12of 36 of
Cc9ao 245 1.85ea. 1.75ea.
Cc120 3.25 225" 210"
ubceo 2.70 1.75" 160"
UbDC90 330 235" 220"
UDC120 4.25 270" 250"
Postage

P.O. Box 24, Carlton, 2218. NSW
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=] FERGUSON =

Manufacturers of: Electrical/
electronic equipment, wound
components and lighting
control equipment.

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS

PTY. LTD.
HEAD OFFICE
331 High St., Chatswood, 2067
P.O. Box 301,
Chatswood, NSW, Ausiralia 2067

Phone: 02-407-0261




ARLUNYA

INSTRUMENTATION FOR TELEVISION

PG 31

PATTERN GENERATOR
For servicing and alignment
of PAL Colour and
monochrome T.V.
Receivers.

Gives the features most
technicians want in a colour
generator at a very keen

price
$390 FIS PLUS TAX

PG100E

PATTERN GENERATOR
For servicing and alignment
of PAL Colour and
monochrome T.V.
Receivers.

A pacesetter colour
generator for workshop,
factory and field use.

$560 FIS PLUS TAX

PG 11 and PG11V

POCKET PATTERN
GENERATORS

Small lightweight
monochrome generators
for static and dynamic
convergence, grey scale
tracking and purity
alignment of PAL
colour receivers.
Battery operated (mains
adapters available) ideal
for installation and first
line house call servicing.

ARLUNYA ALSO HAS FM ALIGNMENT INSTRUMENTATION $165 FIS PLUS TAX

Designed and Manufactured in Australia by g%’;e OTFH ('DSU:?'E'E%" \ s?oRN m;lTTREU h'A: SSTIT(?ISS

ARLUNYAPTY.LTD. |

P.0. BOX 113, Balwyn, Victoria, 3103, Australia. TELEPHONENO..........coovevineinins
Telephone 836-6533 (area code 03). ADDRESS . ...ttt ittt
Telegrams or cables, Arlunya Melbourne, Austratia.” | ...l P/Code..............




B o: .o FMANTENNA

Here are two simple-to-make
antennas.

ANTENNA MADE FROM 3009 RIBBON

P“ 1550mm*.1

e

~FEEDER

"

-~

\°

DIPOLE

BLOCK OF
INSULATING
MATERIAL

REFLECTOR

’6'%

REFLECTOR DIRECTOR AND
DIPOLE ALL 9mm ALUM. TUBING

e Jﬁ%-

FOLDED DIPOLE

=

’500 25mm TUBING

75 OHM COAXIAL CABLE\

OR USE BALUN IF 300 OHM
RIBBON IS TO BE USED

SYDNEY'S stereo FM station,
2MBS-FM has been in full operation
for nearly two months and an ETI
survey has shown that a good signal
can be received in most parts of the
metropolitan area.

Soon, Melbourne will have a similar
‘fine  music’ station — in fact
broadcasting may have started by the
time this issue of ET! is published.

Fig.1. This simple folded dipole may be
constructed from a short length of 300 ohm
ribbon tied in position or tacked to suitable
pieces of wood or hardboard.

’2‘90

25mm GAP BETWEEN
ENDS OF DIPOLE

MUST BE INSULATED
FROM SUPPORT BAR.

NEED NOT BE INSULATED.

Fig.2. Main details of three element antenna — constructional methods may be altered but

dimensions should be kept as shown.

CAD PLATED

1/8" BOLTS STEEL

AND BUTTERFLY NUTS

<k
J\J\
\ @

25mm U BOLTS
CAD. PLATED STEEL

4

178" BOLTS

Fig.3. Expanded view of centre part of Fig. 2,

1/8” COUNTERSUNK SCREWS

25mm ALUM
TUBING

DIRECTION OF
STATION

REFLECTOR AND DIRECTOR

If one lives fairly close to the
transmitter, a simple folded dipole like
that shown in Fig. 1 may be adequate.
However for those who live in the
outer suburbs, or in localities where
the direct signal is obstructed by
building or local topography, a more
elaborate antenna will be required.

Figure 2 shows a simple way of
building a three-element Yagi array.
This antenna gives at least 6 dB more
gain than does a simple folded dipole.

The antenna ‘may be constructed
exactly as shown — or modified to suit
available materials. It is fairly
important to retain all dimensions as
shown (designed for mid-point of the
Australian FM band). The two halves
of the main (centre) dipole must be
insulated from each other.

Locate the antenna as high up as
possible. At present 2MBS-FM’s
transmitting antenna is vertically
polarised — so for best reception the
receiving antenna also should be in the
vertical plane (as shown in Fig. 4).
However 2MBS-FM expect to change
to horizontal polarisation within a few
months so make provision for
horizontal mounting as well.

If motor vehicle ignition noise is a
problem, locate the antenna at the rear
of the house so that the house itself
shields the antenna from RFI.

The antenna’s impedance is 76 ohms
and, if the FM tuner can be located
fairly close to it by far the best way of
connecting the two together is to use
75 ohm co-axial cable. But co-ax is
quite expensive {about $1.50 a metre)
so if you have a longish run it is
cheaper to use an impedance matching
‘balun’ (about $2.50 from most TV
parts suppliers) and 300 ohm ribbon.
If you do use ribbon, keep it at least
100 mm from any nearby metal and
twist it twice per 330 mm to prevent
multipath interference due to signal
pickup on the ribbon itself.

METHOD OF
MOUNTING ANTENNA

8LOCK OF wooD
WELL SOAKED IN
VARNISH

—_——
DIRECTION OF STATION

Fig.4. How the antenna may be mounted, Elements should point
in main direction of station — final position should be determined

by moving around until maximum signal strength is obtained.
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AKAL It’s the reel to reel thing.
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RADIO CONTROL EQUIPMENT
HI QUALITY IMPORTED 2-CHANNEL DIGITAL

DUTCH SPEAKERS , PROPORTIONAL
FULL RANGE IN STOCK with all the usual si:;/ertone features

HIGH POWER TX ;

&& ' * 16 KHZ BAND SPACING
= * CHOICE OF 22 FREQUENCIES
Irons and Spares * 2SERVO OPTIONS
available, Ex stock *(D & R Linear or Bantam)
4 * 3 WIRE SERVOS
GEORGE BROWN & CO * OPTIONAL WET OR DRY
eSend 25 cents for dpos_tags;v toi‘ free PTY LTD SYSTEM
technical catalogue and price list; * EXPANDABLE TO 3 CHANNEL
G.H.E.
i L L T 174 Parramatta Rd., 2-channel DRY CELL
Camperdown, N.S.W. ONLY $149.00
Phone 519-5855 2-channel RECHARGEABLE
ICS PTY ONLY $199.00
omrk BROWNTRONICS PTY LTD. SILVERTONE ELECTRONICS
GEORGE HAWTHORN ELECTRONICS ngil'sa(:kvm:: %:. 6/2 Schofield St., Riverwood, N.S.W.
- oliingwood, Vic. Ph 553-3517
966-968 High Street,
Armadale, Victoria 3143 419-3992 - 419-3986 FREE PRICE LIST
Phone: 509-0374, 509-9725 9 x 4 SAE (12c) PLEASE

NOW AVAILABLE IN AUSTRALIA

C UShman Cushman Monlter CE-8
communication
monitors ' N.LC.

The Cushman Family of service monitors were designed to meet
requirements of two-way radios operating up to 1000 MHz.

Rugged in construction they combine practically all radio test and
servicing requirements into a single iristrument and as well are
adaptable to both AM and FM transmitters and receivers.

Features Iinclude:
@ Signal generator function.

from

e —

® AM and FM Modulation capabitity. .7 ! = ;

~ | -

® Extremely precise frequency measurements. . ™ O-= 5‘.() I
4 : 20 : A
® Plug-in modules for added versatility. o e Ve -
CUSHMAN MONITORS
COMPARISON CE-5 CE-8 CE-7
Frsquancy Range 20MHZto520MHz | 20 MHz 1o 1000 MHz | 20 MHz to 1150 MHz | would like to have further information on Cushman
Tuning Continuous-digitat Continuous-digltal 23 selected freqs. Monitors. Please have your representative contact me.
Stability 2x 10 “"/year 2x 10 'year 1x10~/year I—--—-—‘— TY TS e e e v e o —I
Demodulation & AM and FM AM and FM M Name
Modalation [y INEMEYE.  Eite oif. ompd Fhnmmnd 1. - Pty e S ]
DISTRIBUTED THROUGHOUT AUSTRALIA BY: : Company ........................................... :
N.1.C. INSTRUMENT COMPANY 1 AAAresSines s AT IR L . 25 v s ot B B I
ADIVISION OF ANSETT TRANSPORT INDUS TRIES (OPERATIONS) PTY. LTD. R CE DGl th b a8 000 00 oo o e e 2T S i I |
MELBOURNE 338 3111 SYDNEY 51 8931 BRISBANE 442111 ' r
- ) AT ek i POSICOUE. 75w eww's Al e 4L v = = ol eS) 3 ;.L=
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If you cant
afford an orchestra
buy a Klipsch!

Klipsch. The very next step from actual live performance
(and we assume you can afford the best). From the rafter-
rocking sound of a symphony orchestra or brass band to the intimacy
of a string quartet or soloist, every note, every subtle nuance of sound is
brought to your ears through the incredible experience known to the world as
... Klipsch. The Klipschorn and other Klipsch speakers are made by a small
group of dedicated engineers and craftsmen directly supervised by Paul W. Klipsch.
They are sold by a small group of dedicated dealers. You may have difficulty homing in
on one. But because we are so enthusiastic, and anxious to share this great sonic experience,
we will mail you a brochure and complete list of stockists on receipt of your enquiry.
Write to Auriema (A’asia) Pty Ltd, 15 Orchard Road, Brookvale NSW 2100. Or telephone 939 1900

82
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283 Victoria Road, Marrickville, N.S.W.
Telephone: 560-9019

OPEN THURSDAY NIGHT AND ALL DAY SATURDAY

Come and visit us in our modern showrooms for your
best price on your choice of Hi-Fi equipment.

This is only part of our large range of Hi-Fi
equipment.

Agents for:—

AND MANY OTHERS

o ety

Cash — Terms — or Lay By arrangements.
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Why you need 220 watts of power
to listen to soft music.

SA-9900

Stated simply, Pioneer's new SA-9900
stereo amplifier was created to faithfully
reproduce music at any volume you
desire. At 110 watts RMS per channel,
it doesn't matter whether you're trying
to liven up a party or just warm up your
sweetheart. Through a precision
blending of Pioneer's advanced
electronics, total harmonic distortion is
never more than 0.1%. As a result, you
hear all the sounds of all the music you
ptay—clearly—even the soft ones.

And while the SA-3900 is easy to
listen to, it's also easy to use. A newly
designed chassis places all the output
terminals on the left side and all the

.

input terminals on the right. Separated
to eliminate any signal interference
and convenient for easy access to
cord connections.

The SA-9800 stereo amplifier. Another
example of technical know-how and
constant research applied to meet the
listener's needs. After all, isn't that
what you've come to expect from
Pioneer audio equipment.

At Pioneer, we uphold that trust with
almost 40 years of exclusive commit-
ment to audio excellence. And from
our vast resources as one of the world’s
leading audio specialists, we are
privileged at this time to offer the

SA-9900 as the best.in an entire line
of outstanding sterec amplifiers. Stop
by and see your local dealer for a
complete demonstration.

You'll get an earful of truly great music—
any way you like it—{oudly or softly.

Pioneer Electronics Australia Pty, Ltd.
256-8 City Road. South Melbourne,
Victoria 3205 Phone: 69-6605, Sydney
93-0246, Brisbane 52-8213, Adelaide
267-1795, Perth 76-7776

UOPIONEER

Hightidelity stereo. That's how pertection sounds.
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UNDERSTANDING

COLOURTV

The Signal Circuits

THE EARLIEST colour receivers (for
NTSC system in USA) used a

In spite of their constructional
variations virtually all PAL colour

by Caleb Bradley B.Sc.

IF STRIP

Figure 31a shows in idealized form

slstagge:lng r.uimber of va!ves t;ut _l:\efg:e (r;?celvers" Eang(;m to the block the components of the television signal
Iong Sistors ;Nere: m'tu eF' ik ' SddmEalg e, after frequency changing to IF. The
SipherNe) plgne; JSWolits) FUrher Sk ER vision carrier is amplitude modulated

progress with high power transistors
eventually made possible the first
all-transistor colour set, with no
thermionic device except the display
tube itself. This was introduced by the

This is a compact preassembled box
containing two or three transistors
with the functions of tuned rf
amplifier and mixer/oscillator. The
modern type uses varicap diodes in the

by the Iuminance signal whose
frequency range extends to about
5 MHz. Sideband energy is therefore
generated up to 5 MHz either side of
this carrier but the lower sideband is

Bi;'tt.'Sh Féadlo tCorpgratlson |Inr:/ If/hi tuned stages to allow remote dc almost completely ‘suppressed at the
s rr:es' ti Urresn p(:hgfe 3 3 @ es channel selection by a transmitter in order to use frequency
CQMPEBLIGE a5 Lo geClCiry= a pushbutton/potentiometer assembly ~ space more efficiently. Since some low
possible into special purpose

integrated circuits, AH but the higher
power stages can now be contained in
a handful of 1Cs. Good manufacturing

on the front of the receiver. This gives
far easier and more accurately
repeatable tuning than mechanical
capacitqr drives. Automatic frequency

frequencies in: the lower sideband
{which appears above the vision carrier
after inversion in the mixer) are
allowed to remain this is known as

::glri‘;:yheazg::hes?ﬂen Litagel sy control can also be applied to the dc vestigial sideband transmission. )
g ;i tuning input to further improve tuning A colour transmission also contains
A television receiver is a harsh  stability. chroma sidebands which centre on a
environment  for = - semiconductors The tuner mixer converts the frequency 4.43 MHz below (at IF) the

because of the surge currents caused

incoming sound and vision signals at

vision carrier. Frequency interleaving

by sparking inside the display tube or VHF {or UHF where used) to a is used to enable luminance and
by reservoir capacitor charging at standard intermediate frequency chroma to share the same frequency
switch-on. Unless controlled by careful which is 39.56 MHz for the vision space as was described last month.

design, these surges can destroy
transistors instantly. As a result many
European manufacturers prefer to
build ‘hybrid’ receivers which use both
semiconductors and valves, - using the
valves for their tolerance of transients
in high power sections.

carrier. Since it is impractical to
achieve much selectivity in the tuner
the frequendy response of the
following IF strip must be carefully
tailored for optimum ampilification of
each component of the television
signal — see Fig. 31a.
INTERCARRIER

The sound is frequency modulated
on a separate carrier above the vision
carrier. Due to frequency inversion in
the mixer it appears below the carrier
at IF,

Figure 31b shows the actual IF
response shape of a high quality

SOUND

| 5.5 MHz | WWW .

AMP DET
VHF AERIAL
5 REJECT| |REJECT W DELAY| | Lumin y
! TUNER i DETECTOR/_-S.S VIHZ |4.43 MHz 600 nS DRIVER I'—'_’
‘-,)._. YY Y strr M > ~ LUMINANCE
= e el g [ LINE LINE
gk LINESYNC. | OSC SCAN | a
S
&< DEFLECTION
N SRS T A ) coiLs A
\LL_ FIELD SYNC.| OSC SCAN a

j\ - " -

4.43 MHz oY
AFC CHROMA DEZQ:SER S
AMP
B-Y

USH BUTTON
HANNEL SELECTOR

Fig. 30. Block diagram of a colour receiver. The display tube is driven by colour difference .?:JSBP ELAY

signals from the decoder. Alternatively it can be driven by pure R, G and B.




UNDERSTANDING COLOURTYV

receiver. Relative gain is plotted on a
logarithmic (decibel) scale since on a
linear scale the lower details would be
too compressed into the base line to
see properly. Such a response shape is
only obtained after careful alignment
of as many as a dozen tuned circuits
and reflects a number of engineering
compromises.

The first requirement is a high
quality luminance signal. For this the
response shape would ideally have a
flat top and steeply falling edges to
match the transmitted luminance
spectrum. However there are limits to
what can be achieved with
conventional tuned circuits. A flat top
requires a number of low-Q tuned
circuits stagger-tuned and there are
economical limits to this. Steep sides
require the use of high-Q tuned
circuits and these introduce large
phase changes in the region of their
resonance. Such distortion of the
luminance signal appears as ringing or
vertical striations after (i.e. to the right
of) major picture details. Since the
edges of the luminance response
cannot be steep it is usual to place the
vision carrier about 6 dB down on the
high-frequency fall-off. A correctly
shaped fall-off in this region prevents
attenuation of low frequency
luminance components by allowing
some vestigal sideband energy to
supplement the main sideband.

At the high frequency end of the
luminance spectrum a compromise is
made between the desire for maximum
picture resolution and the inevitable
slight interference by chroma on
luminance i.e. fine patterning in areas
of saturated colour. Therefore the
response will be ‘rolling off’ somewhat
before the 5 MHz luminance limit.

colour tv signal at i_f.
b) Typical frequency

1 5.5 MHz |

* ,

: SMHz | Fig. 31.

| e——o a) ldealised spectrum of
]

LUMINANCE

CHROMA response of a receiver i.f.

strip

|
a |
= I a) ¢) Chroma amplifier
e} | response
& | d) Response of intercarrier
g sound f.m. detector.
| 443 MH2l
1 ’
SOUND | lvision
CARRIER! ICARRIER
33.5 MHz : 139.5 MHz
{
' !
. |
0d8 ——————— i
I |
RELATIVE '0dB —
GAIN |
i

40dB — :
5048 '
1
T R T e e S R | FREQUENCY
28 30 32 34 36 38 40 42 44 MHz
N N
g T
=2 :
z5 E- OUTPUT
Sz u ‘Q’
étg <z 5.5 MHz
3 [a]
SSe= <3 FREQUENCY
G S SEENE e |
o) - d}

MOOULATION

—LINE SYNC PULSES
/ LEVELS

—— 100%
4.7u8
77%

URST

Fig. 32. a) Line sync pulse
b) Basic form of field sync. pulse
¢/ Actual form of field sync. pulse

—_—— 20%
LUMINANCE + CHROMA

POSITIONS OF FIELD

SYNC PULSE ON
ALTERNATE FIELDS

TOP 20-25 LINES OF FIELD ARE BLACK
A

:nu

N\

N NN L M o

t [
! 1
[}

1
|
I
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DETECTOR
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LINESYNC.
FIELD SYNC.

I

= Fig. 33 Simple sync. separator
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The sound carrier passes through the
i.f. strip at considerably lower level
than luminance or chroma for reasons

* which will become clear. Two other

.

features of the IF response are the
strong rejections at 41.5 MHz and 31.5
MHz which prevent interference from
the sound or vision carriers of
transmissions on adjacent channels.

The IF response shape of a colour
receiver is far too critical to set up
without the proper equipment — a
sweep frequency generator and
synchronised oscilloscope. Fortunately
it usually only has to be done at the
factory.

DETECTOR

Sometimes a single diode envelope
detector, as in an am radio, is used
after the IF strip. However the diode
non-linearity encourages the
generation of beat products between
sound and chroma (5.5 — 4.43 = 1.07
MHz) which can cause an unpleasant
coarse ‘herringbone’ patterning in
coloured areas. Therefore many sets
use two or more detectors. In the
future synchronous detection may be
used in this stage. After the detector

the various components of the
television signal are separated as
follows.
SOUND

The fm sound signal is extracted by
an amplifier tuned to the difference
(5.5 MHz) between the sound and vision
carriers, known as the ‘intercarrier’
frequency. This frequency is produced
when the two carriers beat together in
the detector and has the sound
frequency modulation. The reason for
presenting the amplitude modulated
vision carrier to the detector at much
higher level than the sound carrier is
now clear: .it is to ensure that the
intercarrier product does not disappear
on picture whites where the vision
carrier is at minimum amplitude. A
single 55 MHz tuned stage gives
sufficient gain to drive the fm detector
(which has the response in Fig. 31d).
This stage must be accurately tuned to
reject any vision amplitude
modulation present on the intercarrier
signal. This causes a buzz on the sound
channel, primarily at field frequency
(50 Hz). Intercarrier buzz is easily
recognised because it changes pitch as
the picture content changes and is
worst on pictures containing peak
whites e.g. captions.

LUMINANCE

The strongest signal from the
detector is the luminance signal.
Intercarrier sound (5.5 MHz) and

chroma (4.43 MHz region) are filtered
out to prevent fine patterning, the
latter rejection being a compromise
with resolution. Luminance is fed

through a small delay line (%
micro-second approx.) to the drivar
stage which controls the red, green and
blue beams of the display tube equally
to give shades of grey and white. The
luminance delay, not to be confused
with the much longer PAL-D delay in
the decoder, compensates for the time
taken by signals to pass through the
decoder and ensures that the colour
signals are registered in time with
luminance when they reach the display
tube.

CHROMA .

The chroma signal is extracted from
the detector by a tuned (1 MHz
about 4.43 MHz) amplifier. This often
has a non-symmetrical response as in
Fig. 31c) to compensate for the falling
IF response to the upper chroma
sideband. The reference burst also
passes through this amplifier to the
PAL decoder.

SYNCHRONIZATION

The vision signal carries two sets of
pulses for the purpose  of
synchronizing the line {horizontal) and
field {vertical) picture scan rates in the
receiver to the studio camera. They are
pulses of peak carrier strength i.e.
‘blacker’ than black video level, and
therefore appear as peak positive
excursions from the detector. Their
shapes are shown in Fig. 32. The sync.
separator is a simple peak detecting
stage such as a transistor with small
forward base bias and no emitter
resistor as in Fig. 33. This serves to
strip all but sync. pulses from the
signal.

The field sync. pulse is distinguished
from the line sync. pulse by being
much wider — as crudely shown in Fig.
32b). It can therefore be separated
from the line pulses by a simple
integrator Rg/Cg  in the sync.
separator, and then used to trigger the
start of each field scan. Note that in
each field half of the 625 lines (=
312%) are scanned. This means that
the field pulse must trigger the field
scan at the start of a line or half way
through a line on successive fields.
This starting difference must be
established accurately or the fields will
not interlace properly, with unpleasant

effects. Therefore the waveform (in'

Fig. 32b) is improved in a number of
ways before transmission.

Firstty by providing uninterrupted
line sync. during the field pulse the
line scan is given no opportunity to
drift off frequency. In Fig. 32c there is
a positive-going synchronizing edge at
the start of every line.

Secondly the video information is
blacked out on 2% lines before the
field pulse. The line sync. pulse for
each of these lines is ‘split’ into two
half-width pulses known as equalizing
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pulses. Their purpose is not to make
the line scan suddenly run at double
speed; instead it is a way of ensuring
that the level on the field sync.
integrating capacitor Cg in Fig. 33 is
exactly the same before every field
pulse, whether it happens to start on a
whole line or half a line. Therefore the
time taken to charge Cg to the field
scan trigger level is constant so
interlace is correct,

The original reason for blanking so
many lines after the field pulse was to
allow enough time for receiver line and
field scans to stabilise. Modern sets do
not need anything like as much time as
this and most of these lines could now
be included in the picture proper with
a slight gain in vertical resolution.
However there is no sign of this being
done because these non-picture lines
(as many an 50 out of 625) have other
uses. The viewer is unaware of
anything transmitted on these lines
because they are ‘off the top’ of his
picture. They often carry test signals
for studio and network monitoring
and a recent exciting proposal is to put
alpha-numeric information on them in
digital code — the British
CEEFAX/ORACLE system now under
trial.

PAL DECODER

The function of a colour decoder is
to recover the two colour difference
signals from the chroma (modulated
subcarrier) signal and thereby control
the proportions of red, green and blue
light produced by the display tube to
create correct colour impressions by
additive mixing. A  commercial
decoder circuit and its block diagram
are shown in Fig. 34. A hybrid circuit
is chosen because the stages are most
readily identifiable.

The chroma amplifier is a simple
tuned stage Q0. The 5.5 MHz sound
intercarrier is blocked by a tuned trap
in Q0 emitter. Amplified chroma
passes via a viewer control to the PAL
delay line driver Q0. The control
VRO varies the overall gain of the
chroma stages. Although this could be
fixed by the designer virtually all PAL
receivers have this control which
enables the picture colours to be set
under-saturated, correctly saturated or
over-saturated to taste. It does not
affect the colour hues which are never
adjustable on PAL receivers.

Note that Q1 obtains its base bias
through the ‘colour killer D3.
Excessive forward bias is prevented by
DO. For the moment note only that
the colour killer has the power to shut
off this chroma stage, as its name
suggests.

Transistor Q1 drives the PAL delay
line via a transformer FXTO. The
delayed chroma passes to an
autotransformer FXT1. Suppose VR1
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is anticlockwise so the centre tap is strength is set exactly equal to the separates the V and U components of
earthed. Then delayed chroma appears delayed signals (after delay loss) the chroma respectively and achieves
at the’bottom of FXT1 and inverted upper and lower autotransformer electronic cancellation of phase errors.
delayed chroma appears at the top. outputs become: These components are fed to two
Now by advancing VR1 some  (undelayed — delayed) synchronous demodulators which also
undelayed chroma can be added to and (undelayed + delayed). receive suitably phased subcarrier
both these. If the undelayed chroma As explained last article, this frequency from the crystal oscillator

Q7. This is controlled by the burst in

a phase-lock loop similar to the one
VIEWER

saTURATION described last month.
R-Y i

e SR DU e Bl o MW B e I e PR 0 "% pHASE LOCK LOOP
”.m,,,r’"‘““ a4 = Y - Al The chroma at QO collector is also
, el y M OEMOD 19PvT—+—=>  picked off by C4 and fed via a 4.43
;' Ef(?t&gﬁi A S— YU MHz tuned circuit to the burst
' - D A ouTPUT A amplifier .06. This transistor receives
] {_q‘)nng_clgri puy [Py e L forward bias only during the 4.43 MHz
‘ 78 kel W] s BRELT reference burst ( Fig. 32a) i.e. during
FoenT! ¥ >3 the back porch period just before the
s ] e picture information on each line. This
i jrngATE e sf : ‘; e —— is achjeved by a burs.t gate pu/sg which
T 7AW [TeGmsT| et CONTROLL ED |4.43mHz is derived elsewhere in the receiver by
comPaRATOR[ o/ VYT I CRIE e e [V axss delaying line sync. pulses to turn on
STy oseitans el Q6 at exactly the right times. It is
rras? . ma‘:i:g’fs e ; gﬁ,‘:"rhe essential that no picture chroma
toce dotted stages are not information should get past Q6 to the

essential for decoding. phase comparator.




The frequency of the reference
oscillator Q7 is accurately held at
4.43 MHz by the quartz crystal. Its
output is buffered by emitter follower
Q8 and fed back to the phase
comparator.

The action of the phase comparator
is to produce an output voltage on
C36 which is proportional to the phase
difference between the burst and
reference oscillation. On the half
cycles of burst when the lower end of
FXT4 secondary is posjtive and the
| el e upper end is negative, D13 and D14

AsFor [ conduct. This effectively connects
VR2 slider to C36, via the 180k Q
resistors and FXT5 secondary. Since
the latter is a source of reference
oscillation the voltage left on C36
after the burst has passed is equal to

DEMODULATOR
NIODES (8) - 0A%0

Gy 12 VR2 slider voltage plus or minus the
oy average = level of the reference
oscillation during D13 and D14
. conduction. This depends on the phase
relation between burst and reference —
) see Fig. 35.
oD If burst lags reference by 900 the
0 e mean level is zero and nothing is added
00—y —— kv to or subtracted from VR2 slider
470F JpoF S5 voltage. In practice this phase relation
_T_’__I 33K never occurs because a feature of the
= ek SrAA| Lt PAL signal is that the burst phase
] an H AsFOR [~ jumps forwards and backwards
A through 900 on successive lines. This

causes alternate positive and negative
swings on C36 — see Fig. 35 (b) and
m% b (c). This waveform is smoothed by
R47/C37 to obtain its mean dc level
which is applied as a control voltage to

6800 L§, — FxT6

the two varicap diodes in the reference
I > (Ll oscillator. Increased positive voltage
1-11)|)|

REF OSC
U AXIS

,

causes these diodes to lose capacity
causing the oscillator to gain in phase
{slightly increased frequency);

900 DEL AY Fig. 34a. Typical PAL decoder.

V AXIS

BURST
—-S‘-—U AXIS

REF

c) BURST LAGS 1350

|

|
D13 AND D14, |
CONDUCT |

REFERENCE
OSCILLATION

MEAN LEVEL NEGATIVE MEAN LEVEL POSITIVE
VOLTAGE

Fig. 35. Phase comparator acton. The bursts actually consist of ten cycles of subcarrier frequency only three of which are shown here.
The burst swings between case (a) and case (b) on successive lines causing an a.c. waveform on C36.
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APAN BFU-121 BELT-DRIVEN
AUTOMATIC TURNTRBLE

THE ANSWUER TO THE PROBLEMS OF
ENTHUSIASTS WWHO WANT INORE
THAN THE BASICS, BUT DON'T
WANT 10 PRV THE
HIGHER PRICE

e ——————

i
.f
Fi

The Apan BFU-121 fully automatic CD4 ready turntable is a must for those who want the ease of
automatic listening pleasure. It employs the following features — 4 pole synchronous motor — wow and
flutter less than 0.16% W.R.M.S. — Signal to noise ratio better than 52 dB, — 12" diecast aluminium
platter, weight 1.3kg — Static balance *’S” type tone arm with anti skate device. Independent hydraulic lift.
It comes complete with cartridge. Freq. 20-20,000 Hz. '

See your Hi-fi showroom for a demonstration of the APAN BFU-121 turntable.

AGENTS:

QLD: Tallerman & Co. Pty. Ltd., Robertson St., Valley, Brisbane
VIC: K. J. Kaires & Co, Pty. Ltd., 4 Hill Court, Macleod
S.A: K. D. Fisher & Co., 72-74 McLaren St., Adelaide

ACT: George Brown & Co. Pty. Ltd., 23 Whyalla St., Fishwick

. N2Z: Avalon Radio Corp. Ltd., 131-139 Hobson St., Auckland
agenC|eS pty itd. STATE DISTRIBUTORS:

WA: G. K. Cameron & Co. Pty. Ltd., 246 Churchill Ave., Subiaco
TAS: W. & G. Genders Pty. Ltd., Launceston, Burnie, Hobart
71 Chandos St., Leonards 2065 Tel: 439-4352 N.T.: N. T. Musical & Electrical Wholesale Pty. Ltd., 54 Cavenagh St., Darwin




UNDERSTANDING COLOUR TV

decreased voltage causes the oscillator
to lag. If VR2 is set for exactly correct
reference  the smoothed phase
comparator output stabilises the
oscillator phase on the —V axis (see
Fig. 35) since here alternate bursts
cause equal swings of the C36
waveform about its mean level,

SYNCHRONOUS DEMODULATION

The U and V demodulators each
consist of a four-diode switch. Half
cycles of reference oscillation cause all
four to conduct, alternate half cycles
cause them to block. The output of
each demodulator is the algebraic
product of the two inputs; high
frequency harmonics are also
produced because the cycle of
conduction of the diodes is rather
more abrupt than a true sine law. All
harmonics are removed .by the low
pass filters following the
demodulators. From  these are
obtained demodulated U and V.

The U axis reference oscillation feed
for the U demodulator is simply
obtained by delaying the reference
oscillator output by % cycle {909} in
an LC delay L5/C46. However the V
demodulator needs a reference feed
which differs 1800 on successive lines
to follow the PAL reversals of the V
signal. The reference oscillator is
already at the —V phase. The phase
switching is performed by D11 and
D12. One or the other of these diodes
is always conducting depending on the
state of the ‘PAL bistable’ Q4/Q5.
Therefore either the upper or the
lower secondary winding of FXT3 is
connected to the V demodulator via
FXT2. (C23/C24/C25 have low
impedance at 4.43 MHz.) Since FXT3
secondaries are oppositely phased with
respect to earth, the V demodulation
phase is reversible simply by changing
or ‘toggling’ the PAL bistable. This is
done at the start of every line by a line
sync. pulse which is ‘steered’ by
D5/D6 to whichever of Q4 or Q5
happens to be on. It turns off this
transistor causing the bistable to adopt
a new state until the next pulse.

I0ENT

The problem of ensuring PAL
switching operates in correct phase has
been mentioned. It is solved by the
ident amplifier Q2/Q3. This is tuned
to magnify the 7.8 kHz ripple
produced on C36 by the swinging
bursts. The ripple is amplified to a
beefy sinewave, the ‘ident’ at Q3
emitter. Note that 7.8 kHz (half
line-frequency) is also the operating
frequency of the PAL bistable. The
ident however carries the correct PAL
phase information. Diode D4 allows

the ident to overule the toggle pulse
steering to correct the bistable phase if
necessary. ,

In theory the ident could be
amplified sufficiently to drive the V
phase switch directly but only one
manufacturer is known to have chosen
this approach. The scheme described is
used by the majority of PAL receivers
for its simplicity.

THE COLOUR KILLER

During a colour programme D3
receives the 7.8 kHz ident signal and
half wave rectifies it to produce several
volts positive on reservoir capacitor
C7. This voltage is the source of
forward bias for the chroma amplifier
Q1.

Like any amplifier, the chroma stages
generate some electrical noise. It
happens that a small amount of
chroma noise which would be
unnoticed in a colour picture can
cause a very unpleasant effect on a
monochrome picture, appearing as a
kind of ‘coloured confetti’. The
purpose of the colour killer is to
switch off the chroma stage(s) to
prevent this.

Monochrome transmissions do not
{or should not) carry any subcarrier
burst in the line back porch period. No
swinging bursts means no 7.8 kHz
ripple from the phase comparator thus
there is no ident and hence no bias
supply from D3 for Q1. Therefore
Q1 draws no collector current and no
chroma noise is fed into the PAL delay
line.

WEAK SIGNALS
Because of the colour killer, a PAL
colour receiver gives only a

monochrome picture if tuned to a
distant colour transmitter. The
subcarrier bursts in this case are too
weak to bring the decoder’s phase-lock
loop into control so no (or weak)
ident is produced. This is satisfactory
because a weak television signal may
give an annoying confetti-ridden
colour picture ‘but only a slightly
degraded monochrome picture.

In receiver repair the colour killer is
rather a nuisance because a wide
variety of component failures can
cause it to shut off the chroma leaving
no colour information on the screen to
interpret. Therefore servicemen often
deliberately over-ride (disable) the
colour killer circuit by some simple
means. For example in Fig.34 an
appropriate method is to solder a
resistor of 10 kilohms or so from h.t.
to Q1 base to provide uninterrupted
forward bias. For other circuits the
manufacturer’s service information, if
available, usually gives a method. But
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dont forget you've done it. One is
liable to forget to ‘unkill’ the killer

when ‘shutting up’ the set after
servicing!
Many receivers employ a

sophistication of the colour killer
which improves picture resolution on
monochrome. We recall that the
luminance signal chain includes a 4.43
MHz trap circuit to remove chroma.
The principle is to fit a diode in series
with this trap and use the ‘colour killer
voltage’ on C7 to keep the diode
forward biassed so the trap action is
unaffected. However the absence of
voltage on monochrome causes the
diode to block. This disables the trap
to restore full bandwidth luminance
drive to the tube.

DECODER QUTPUTS

It will be shown later that the
outputs of a decoder can be either Eg,
EG' EB or ER‘Ey, EG'Ey, EB-EY
depending on how the display tube is
connected. The latter set of signals is
produced by the decoder in Fig. 34.
Since V =0.877 (Eg-Ey)
and U = 0493 (Eg-Ey)
the signals in brackets are simply
obtained by passing the outputs of the
U and V demodulators through stages
of suitable gains. In Fig.34, VRO sets
the overall colour gain and VRS sets
the gain for Eg-Ey relative to ER-E., .

The third signal Eg-Ey is obtained
by adding together suitable
proportions of the other two — see
Part 2. The proportions are set by
VR3 and VR4 in Fig.34.

The display tube requires large
voltage swings from the decoder which
are provided in this hybrid design by
the three identical pentode amplifiers
VOa, V1a and V2a. Since each colour
difference signal may swing positively
or negatively from its 'no colour’
(black, grey or white) level, it is
important to fix this level. This is
achieved by coupling each colour
difference signal to the tube via a
capacitor (C47, etc.) and a driven
clamp consisting of the triode section
of each output valve. Normally this
valve is off. Between scanning lines
where there is no chroma signal, the
clamp triodes are briefly turned on by
a line sync. pulse fed to their grids.
This adjusts the charge on C47 so that
the no-colour output level is the
voltage at the triode cathodes, which is
fixed by a resistor divider. A long
time-constant is formed by R64 and
C47 which prevents the no-colour level
drifting during the scanning line. The
decoder, which is the most formidable
part of any colour receiver circuit, has
now been fully described.

To be continued . . . ®
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At Convoy’s Technocentre they know what they’re listening about.
When you specialize in the best quality Hi-Fi equipment you have to.
Spend $300 ... $3,000. .. orjust a little of your time. Call in and
talk over your particular Hi-Fi needs. The people at Convoy will
listen. After all, that’s their speciality. You'll find the Convoy
Technocentre in the white building facing the end of Plunkett Street,
Woolloomooloo. Open all day Saturday and late Thursday.

Ample parking. Phone 357 2444,

We recommend

BawW i EIEE & Bang&Olufsen

Sonab TEAC ()PIONEER harman/kardon

ConvoyTechnocentre
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BUY STATE OF THE ART SOLID
STATE COMPONENTS -

Direct from the United States!

All listed prices are

in Australian dollars,

International

Postal Money Orders (please send PO receint with order for immediate

shipment). Banque Chasiers check (preferably in US funds) and rated company cheques {with foreign exchange stamp approvat sffixed)

will be accepted. Due to recent Australian government restrictions we are not able to clear personal checks .

. All goods are new

unused surplus and are fully gudranteed. Orders will be shipped within two workdays of receipt of same. All customs forms will be
attached. Minimum order amount is $5.00, do not add postage — we pay postage. Surface mail for orders under $10.00 and Air Maii

for orders over this amount.

DATA SHEETS ARE PRDVIDED FDR EACH ITEM PURCHASED

POTTER & BRUMFIELD

Type KHP Relay 4 PDT 3A
Contacts
24 VDC (650  cof1)......$1.00 EA.
120 VAC (10.5 MA coil)..... $1.00 EA.

LS! CALCULATOR ON A CHIP

This 40-pin DIP device contains a complete
12~digit calculator. Adds, subtracts, multi-
plies, and divides. Outputs ar e multiplexed
7-gegment MO8 levels. Input is BCD MOS
levels. External clock is required. Com-
Plete data is provided with chip (includes
schematic for a complete calculator).

W Complete with data $7.00

COUNTER DISPLAY KiT—CD-2

This k i t provides a highly sophisticated
display section module f or clocks, counter
or other numerical display needs.

The RCA DR-2010 Numitron display tube
supplied with this kit i{s anincandescent
8 e v e n-segment display tube. The .6" high
number can be read at a distance of thirty
feet. RCA specs. provide aminimum life
for this tube of 100,000 hours (about 11
years of normal use).

A 7490 decade counter. IC is used to give
typical count rates of up to thirty MHz. A
7475 is used to store the BCD information
during the counting period to ensure a non-
blinking display. Stored BCD data from the
7475 is decoded using a«7447 seven-segment
decoder driver. The 7447 accomplishes
blanking of leading wdge zerces, and has a
lamp test input which causes all seven ség-
ments of the display tube to light.

Kit includes a two-sided (with plated
through holes) fibreglass printed circuit
board, three IC's, DR-2010 (with decimal
point) display tube, and enough Molex socket
pins for the IC's.

Circuit board is .8" wide and 4 3/8" long.
A single 5-volt power source powers both the
IC's and the display tube.

CD=-2 Kit Complete Only $10.95 (&

Assembled and Tested $13.00 Pl /
- s YT

Board Only $2.50 (Figrme #1_ MEA,

Data only $1.00
SLA-1 OPCOA
Pin compatible with MAN-1.
Large .334" character.
Mounts on .4" centers.

Left-hand decimal point.
$2.00 Bach; 10 For $16.00

RCA DR2010 NUMITRON

RCA DR2010 Numitron digital
display tube. This incandes-
cent five-volt 8 e v e n-segment
device provides a .6" high nu-
meral which can be seenat »
distance-of 30 feet. The tube
has a astandard nine-p in base
(solderable) and a left-hand
decimal point. Each $4.00

SPECIAL 4 for $17.50

| POLLOWING VALUES IN STOCK:

7400 SERIES TTL DIP
7400 Quad 2-input NAND gate..........$ .20
7401 Quad 2-input NAND gate.... . .20
7402 Quad 2-input NOR gate..... . .22
7404 Hex inverter..... tesennaae . .22
7405 Hex inverter*.......ev.ec.. . .20
7406 Hex inverter buffer/driver' . .35
7408 Quad 2-input AND gate...... . W22
7410 Triple 3-input NAND gate.. . .20
7420 Dual 4-input NAND gate.... . .20
7430 8-Input NAND gate....... . .20
7440 Dual 4-input NAND butter.. ...... .20
7442 BCD-to-decimal decoder.......... .80
7447 BCD-to-7 segment decoder/driver. 1.00
7448 BCD-to-7 segment decoder/driver. .80
7450 Expandable dual 2-wide 2- input

AND-OR-invert gate........ .e 20
7451 Expandable dual 2-wide 2- xnput

AND-OR-invert gate.......ce.00 .20
7472 J-K master-slave flip-flop...... .30
7473 Dual J-K master-slave flip-flop. .40
7474 Dual D-type edge-triggered

£1ip=flop.ciccencne cees .40
7475 Quadruple bistable latch.. .. .75
7476 Dual J-K master-slave flip- tlop

with preset and clear......... .40
74L78 Dual J-K master-slave flip-flop. .40
7483 4-Bit binary full adder {look

ahead carry)..... [ - 1]
7489 64-Bit read-write memory {RAM) 3.00
7490 Decade counter...... 600000 .90
7492 Divide-by-12 counter (divide

2 and divide by 6}.ccvivannces. 60
7495 4-Bit right-shift left-shift

register............ tessessess 475
74193 Synchronous 4-bit binary up/down

counter with preset inputs.... 1.00

*With open collector output
LINEARS
NE540 70-Watt power driver amp.. .$1.00
NE555 Precision timer......... . 1.00
NE560 Phase lock loop DIP.... . 2.00
NE561 Phase lock loop DIP.... . 2.00
NE565 Phase lock loop TO-5... . 2,00
NE566 Function generator TO-5. . 2,00
NE567 Tone decoder............ . 2.50
NE5558 Dual 741 op amp MINI DIP . .90
710 Voltage comparator DIP.. .. 460
711 Dual comparator DIP......icoseee .25
723 Precision voltage regulator DIP. 1.00
741 Op amp TO-5/MINI DIP......c.c0e. .55
747 Dual 741 op amp DIP....... o
748 OP AMP TO-5..ccvvuuvnnnennnceens 1.00
CA3018 2 Isolated transistors and a Dar-
lington-connected transistor pair .75

CA3045 5 NPN transistOr array.......... .75
CA3026 Dpual differential amp..... .75
LM100 Pogitive DC regulator TO-5.
IM105 Voltage regulator...
1M302
IM311
M370
LM703
IM1595
8093-8094 Tri-state quad buffer DIP.....$1.00
8850-9601 One-shot multivibrator DIP.... 1.50
8811 Quad 2-input MOS interface

gate 15V open collector DIP... .30

FAIRCHILD “TRIMPOTS”

Brand new 20 turn precision trimmers. These
are prime parts,
mostly indivi-

10 Ohm 1K 50K dually packed
20 Ohm 2K 100K in sealed enve-
50 Ohm 5K 200K lopes.

100 Ohm 10K 250K

200 Ohm 20K 500K Each Only 89¢
500 Ohm 25K 1 Meg

Ten for $7.50
Please specify P or L (PCB or wire leads).
Order NOW, these won't last!

COUNTER DISPLAY KiT—CD-3

This kit is similar to t he CD-2 except for
the following:

a. Does not include the 7475 gquad latch
storage feature.

Board is the same width but is 1"
shorter.

Five additional passive components are
provided, which permit the user to pro-
gram the count to any number from two
to ten. Two kits may be interconnected
to count to any number 2-99, three kits
2-999, etc.

Complete instructiqns are provided to
‘pre-set t he modulus f or your applica-
tion.

b.

C.

CD-3 Board Only $2.25
IC's, 7490, 7447 $2.75

% RCA DR2010 tube $5.00
Complete kit includes all of t he above
plus 5 programming parts, instructions, and
Molex pins for IC's. Only $9.25

LM309K: 5-VOLT REGULATOR

% This TO-3 device is a complete reg-

ulator on a chip. The 309 is vir-
tually blowout proof. It is de-
signed to shut itself off with over-

r

Babylon Electronics Inc.

Post Office Box J, Carmichael, California. 95 608 U.S.A.
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load of current drain or over temp-
erature operation. Input voltage
(DC) can range from 10 to 30 volts,
and the output will be five volts
{tolerance is worse case TTL re-
quirement) -at current of up to one

ampere.
Each $1.50 5 for $7.00
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16 pagesof
audio information

“Hearing is Believing”—48 page booklet: an analysis of human hearing—

the inherent problems of reproducing sound —masking distortion
solutions —speaker development—the four axioms of a superior speaker.
“Loudspeaker Evaluation” lcafict.

ESS Heil Air Motion Transformer loudspeaker systems—technical and sales

literature —three review reprints on this revolutionary new speaker.
Phase Linear amplifiers and autocorrelation preamplifier specifications.
“Why High Power?” leaflet.

“How Sheflield Makes Records for Perfectionists” lcaflet.

Simply complete coupon and post this advertisement to:

MEGASOUND PTY. LTD., 220 WEST STREET, CROWS NEST. N.S.W. 2065.

Phone 9223423
NAME .
ADDRESS .. . ..

............. e . POSTCODE
I already own a high-fidelity sound system. YESOONOQO

My preferred hi-fi dealer is (name) o
(This is for our information only & your name will not be passed on to any dealer you mlght spec;fy)

My presentspeakersare ... ... ... .. ..
My present power amplifier is ... S _.Model No.

My present cartridge is .
I am considering upgrading my speakers. YES[INO
I am considering upgrading my power amplifier. YESONOQO

COMMENTS/QUERIES

attempted

(sury panog bGuoly ieay)
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Plessey knife and fork connectors are part of
the wide ran%]ol multi-circuit connectors
rketed by Plessey A ia, Components

Division. They are available in standard 20.
40 and 80 way sizes.

This Mini Base station is ideal for a wide
variety of two-way radio systems and is part
of a complete range pf mobile

Tahi

Plessey Australia, Electronics Systems
located at Richmond, Vic.

Designed and manufactured locally, Pless
hydraulic cylinders and presses are available
for a variety of industrial and mobile
applications. The cylinder illustrated is just
one of the wide range avallable from Plessey
Australia. Telecommunications Division,
Meadowbank, NSW.

Intemationally recognised “RACINE”
hydraulic pumps and valves are sold and
serviced throughout Australia anP;{essey
Australia, Telecommunications Division,
Meadowbank, NSW.

Marketed by Plessey Communication
Systemns, the Facsimile Remote Copier is a
desk-top copier ca{aable of transmitting and
receiving over public or private telephone
lines, printed, written or graphic material
within minutes.

Marketed by Plessey Australia, Components
Division the * spark’ is a compact
electronic gas lighter providing a continuous
spark suitable for use in kitchens. on boats,
caravans and for outdoor stoves and gas
barbecues.

\

These NEC solid tantalum capacitors are
designed for decoupling. by-pass, blocking
and filtering applications in both professional
and domestic electronic equipment. They are
but one of the extensive range of

f | components available from
Plessey Austrahia, Components Division.

This cigarette pack size radio paging receiver
uses the most adh d el i .
to maximise efficiency in the location of staff.
This inductive loop system is available from
Plessey Communication Systems,

Number of planis: 8
Factory capacity. 1 million sq. ft.
Employees: 4000

Ples sey,
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PART 17

r v
_lt,s easy m Generating signal waveforms.

Fig. 1. Schematic of system used to test the frequency

response of an audio amplifier.

VOLTAGE OR

— POWER
MEASUREMENT
ac METER

SINEWAVE
GENERATOR

~] UNDER T
\/p ER TES

AUDIO AMPLIFIER

WAVESHAPE
MEASUREMENT

o/p

CRO

Fig. 2. This audlo frequency generator, from BWD, is 8 medium cost unit that provides
adjustable amplitude sine and square waves at frequencies from 1 Hzto 1 MHz.

THROUGHOUT electronic systems,
repetitive waveforms of specific shape
are commonly processed in order to
achieve the desired function. Typically
used are — sine waves, square waves,
triangular and sawtooth waveforms as
well as many types of pulse train.

For instance one may need a
sinewave signal generator to determine
the response at various frequencies of
an audio amplifier. This is done by
feeding a sinewave into the input (as
shown in Fig. 1) whilst monitoring the
amplitude and wave shape of the
output. By such means it is possible to

96

establish an amplifier's gain and
distortion over its working frequency
range. A suitable signal source for this

task, such as that shown in Fig. 2, .

would need adjustable frequency range
over the audio band (10 Hz — 20
kHz), adjustable amplitude, and above
all an adequately pure sinusoidal wave
shape. Any distortion in the test
sine-wave would of course affect
measurements.

Similarly radio and television
receivers are tested by injecting known
sine-wave frequencies, only here, the
frequencies used are much higher.

~AA | FrRequency

L—h CONTENT
SPECTRUM MEASUREMENT

ANALYSER

In the construction of a radio
transmitter, or a multiplexed signal
system, a basic carrier is required upon
which the modulation is impressed.
This technique was described in Part 5
of this series. Here however, the
requirement is for fixed frequencies;
there may not be the same need for
waveform purity as in the testing of a
superior audio amplifier.

An excellent example of the need for
signal generation is in electronic
musical instruments such as the
electronic organ or music synthesizer.

Both' types of instruments require
numerous waveforms to be generated
over a wide range of frequencies.
These waveforms are then mixed and
modified in amplitude and time to
create an enormously wide variety of
sounds. Virtually any sound can be
created — from surf breaking on the

rocks to conventional musical
instruments.
In instrumentation a measuring

bridge similar to that shown in Fig. 4
is often used. This particular
configuration, known as a Wheatstone
bridge works as follows.

If, when an excitation voltage is
applied to the bridge, R1 equals R2
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modules — not from musical instruments.

EXCITATION Q
ac or dc
A
r %
OUTPUT
R3 X
. » Vo)

~ s e Lt e S R S N Ty

Fig. 3. Electronic music synthesizers, such as the ETI 4600 sh

own here, create musical sounds from signal generators and waveform shaping

Fig. 5. Three common, fixed-rate implantable pacemakers.

Fig. 4. The Wheatstone bridge is
commonly used in instrumentation for
measurements with various types

of sensor. The bridge is usually
excited by an ac source so that the
output may be more readily

amplified.

and R3 equals RX there will be equal
voltages at points A and B, and hence,
there will be no output.

Resistor RX is usually a sensor, such
as an LDR, thermistor etc which
changes its resistance proportionately
to the quantity (light, temperature
pressure etc) being measured. As RX
changes in value the bridge will
become unbalanced and an output will
be obtained, which is proportional to
the change in light level etc.

The excitation used is most often ac
because then the output will also be an
ac voltage. An ac voltage is more easily
amplified and more easily extracted
from noise than a dc voltage.

Some instrumerit applications require
a steady sine-wave to excite resonance
in a mechanical component, this, in
turn, is used to maintain the signal at a

constant value. Many accurate clocks
work on this principle.

The pacemaker, used to strobe the
failing human heart into regular
pumping action, puts out a steady
train of stimulating pulses. In this
application the design demands are for
long-life, utmost reliability and, in the
case of implanted units, small size, as
is depicted by the units shown in Fig.5.

The time-base generator as used in
the cathode-ray-oscilloscope, or in the
television camera and monitor,
provides a signal that steadily increases
in amplitude in order progressively to
deflect the electron-beam of a

cathode-ray tube across the imaging .

surface. Once the end of .the trace
is reached it may retrace back
again at the same rate or fly back at a
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much higher speed to start again. The
generation of sawtooth and trianguiar
signals that fulfil timing operations —
the sweep action of a flat-bed plotting
table is another example — is an often
met need.

Digital calculators and computers
(really one and the same thing in many
cases, see Fig.6), require a steady
source of timing pulses — a square or
rectangular wave train — that pulses
the digital — computational circuits
along pulse by pulse. This is called the
system clock. In many systems, clock
rates may be as high as several million
pulses per second.

In some applications a short burst of
waveform only is required — not a
continuous train. In this case the unit
must generate the signal needed and
then stop, waiting for the next
demand. Ultrasonic and radar distance
measuring devices are examples of this
need: a single pulse is fed to the
transducer or antenna, the time taken
to go the target, bounce off and
return, is then measured against a time
base. The cycle is then repeated for
the next measurement.

Although noise is usually regarded as
having only nuisance value in
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electronic systems, the occasional need
arises where noise must be generated.
The obvious way to test the
performance of a system under noisy
conditions is to feed it with signal and
noise mixed together. By adjusting the
signal-to-noise ratio the performance
of the system on noisy signals may be
measured.

One last example is the provision of
tremulant (amplitude modulation) in
electric guitars. This is simply the
amplitude modulation of the artist’s
created musical sounds with a constant
low-frequency signal. Once the string
vibration has been transduced into an
electrical equivalent signal form this is
modulated by the low frequency
signal.

These are but a few of the vast
number of applications. The range of
performance specifications vary so
widely that we must employ many
different generating methods to cover
all needs. What is good for audio
frequency is of no value at UHF
frequencies. It is, therefore, necessary
to study many alternatives if a really
useful knowledge of electronic systems
is to be gained.

SIGNAL TYPES

In Part 4 we saw how all wave forms
are composed of numerous sine-waves
of different frequency and amplitude.
in theory we need only generate
sine-waves and mix them together as

Cathode Driver

Power On
Lircuit

[CHEY)

Supply

Driver 18
(bipolar) ‘_ Lines

LED Display

Anode Driver
(bipolar)

Address |
Register
. Word Select Circuitry

Instruction
Decoder

12 Status Bits

- Timing

Control And Timing Circuit (WOS/LSN

Fig. 6. Calculators work by processing
pulses under the control of a train of clock
pulses and instructions stored within a
digital memory. Shown here is the schematic
and logic card of the Hewlett Packard HP35
scientific calculator.

needed to obtain any desired
waveform. In practice, however, this is
rarely the way that wave shapes are
created. There are many much simpler
ways. For example, consider the
generation of a low frequency sguare
wave. All we need is \a mechanical
switch that repetitively opens and
closes a dc circuit. To provide a ramp
we need only use the voltage building
up across a capacitor as it is fed from
a dc source.

This is not to say that the

Fig. 7. Various waveforms as photo-
graphed on an oscilloscope screen.

fa) Sinewave

{b) Sinewave with harmonic distortion
¢} Square wave

{d) Square wave with ringing.

el Sawtooth or ramp.

(f) Triangular (g) White noise

ROSTEK
#IC 6021
- 513002 @
1243 C
G D P B

Y 9

Fourier-analysis method is of no value.
Indeed, by recognising that waveforms
can be built up from sine-waves we can
improve wave shape by following
design procedures that observe this
rule. A perfectly-adequate, pure
sine-wave can be generated by filtering
the higher harmonics out of a square
wave signal; a much used technique.

A variety of wave forms is shown in
Fig. 7. They are photographs taken of
signal generator outputs applied singly
and in various combinations to the
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vertical “’Y” amplifier input of a
cathode ray oscilloscope. The CRO
trace is swept across the screen by its
own in-built time-base generator. With
practice it is possible visually to assess
the quality of a wave shape to within a
few per cent by studying its geometric
shape. A mask, cut out in the shape of
the required function, if placed over
the CRO graticule, is- a useful aid in
wave-form distortion studies. Serious
work, however, requires the use of
expensive frequency analysers which
record the amplitude (and possibly
phase) of the frequencies present. A
pure sine-wave will have no energy at
any other than the frequency desired.
Thus,;in practice ;, distortion shows
up as energy at other higher
frequencies.

The square wave should be perfectly
sharp and square-cornered -
deviations from perfection show up as
an dbviously rounded Yise and fall or
as decaying ringing oscillations at the
step transitions. Signal analysers are
again  ideal for studying the
imperfections but are not always
available due to their high cost.

Most general-purpose signal
generators will provide both sine and

FEEDBACK

FREQUENCY
SELECTIVE
CIRCUIT

‘square waves — this is because the

square wave is easily derived from a
sine-wave by amplification and
clipping of both half cycles. More
expensive generators will provide
ramps, and triangular waveforms as
well, and perhaps single shot pulses of
any waveform type, the pulses being
manually initiated or triggered by an
external signal.

More expensive, instrumentation
signal-generators generally fall' into
two groups; precision sine-wave (and
other shapes) generators with two
outputs that can be varied in phase
with respect to each other, at the
other extreme is the pulse generator
which provides digital forms of signal.

For practical reasons, generators

cover a specific range of frequencies.
There are low frequency generators
signals  of

that provide various

W

T

Fig. 9. High frequency generation using a spark discharge from a tuned LC network. The

D’Arsonval high frequency apparatus employed two Leyden jars where the outer coatings

were joined by a helix, and the inner coatings fed by an induction coil.

X

T
i
|
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Fig. 8. Basic block
diagram of a feedback
oscillator.

waveforms with repetition rates of
cycles per hours to several kilohertz..
(What is low is highly subjective — the
earth scientist regards frequencies of
hundreds of vyears as definite ac
signals; the electronic engineer would
treat these as pure dc, ac signals being
to him those from one cycle per
second upward. The optical engineer
works with frequencies of terahertz! It
is all a matter of relativity.

The audio range is.covered with
generators providing from around
10 Hz to 20-100 kHz, there being little
need for higher or lower frequencies in
audio studies.

Radio frequency, (RF) generators
provide frequencies needed in radio
work, . for example, 500kHz to
1.5 MHz for the broadcast band. Yet
higher, are systems for testing and
driving radar networks (in the GHz
range).
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FEEDBACK

TICKLER

COIL
Ly Tct

TANK
CIRCUIT

+ Vv

Fig. 10. Schematic of Armstrong’s oscillator
— the first practical unit to apply positive
feedback to the thermonic valve. Developed
in 1914,

Noise generators provide basically
white noise (white noise is defined as
having constant power at all
frequencies) within the range of
interest. There is no sense in building
the generator to provide megahertz
frequencies when the unit is intended
for 1Hz system testing By
appropriate filtering noise generators
may also provide ‘pink noise’ (noise
which falls off uniformly as the
frequency rises) or one of many forms
of ‘grey noise’ (non-ideal white noise
where the power at various frequencies
follows no set law).

Some generators can provide bursts
of signal waveform at preset intervals
between them. These are useful in
radar and sonic distance gauging, in
telegraphy and in electronic-music
synthesizers.

You might by now feel that the
variety of needs - implies an
overwhelming number of techniques
to comprehend. Fortunately the
techniques used are far fewer than the
possible applications, and many
techniques are common to a number
of frequency.ranges.

TRIODE
i VALVE

+V

TANK CIRCUIT

FEEDBACK

(L‘<

Fig. 11. The circuit of one of
the basic forms of feedback
oscillator. This type (feedback
from tap on tank coil) is known
as a Hartley oscillator.

BASICS OF GENERATION

Open loop — The desired waveform
may be created by using an
appropriately  shaped  mechanical
device. A time-varying waveform can
be produced by rotating the
mechanical part at the speed required.
For example, the experiment
described in Part 5 used a rotating
blade to alter the light level on a
light-dependent resistor. The
photo-optical method of generation is
economic where very low-frequency
waveforms of great complexity are
needed. One commercial unit uses a
circular transparent disk that can be
masked as needed. One unusual
application of such a device was to
simulate the electro-cardiogram signal
of a snake. This allowed the data
processing equipment, used in research
on snakes, to be tested without a live
snake, (snakes vary their heart rate
randomly from -minutes to hours
between beats). .

Rotary mechanical generators
generally produce  signals  in
‘open-loop’ — no use is made of the
signal produced to modify itself. Tone

+V

CIRCUIT

needed)
4

Fig. 12. An alternative arrangement of
feedback taps the capacitor rather
than the coil. This circuit is called a
Colpitts oscillator.

wheels for electronic organs and
strobing lines on turntables also
operate this way. In general, however,
most signal generators used in
electronics make use of feedback, or
closed-loop systems.

Closed-loop — on several previous
occasions we have seen how negative
feedback (that is, the sign of the
feedback voltage is opposite to the
signal input) helps to stabilise circuits.
Examples are, the use of an emitter
resistor to improve thermal stability in
the basic ac transistor — amplifier
stage, and in the operational amplifier
networks where a desired gain is
obtained from a much higher gain
amplifier; the advantage of negative
feedback being greater precision and
stability.

The converse also applies: positive
feedback leads to enhanced instability.
By arranging for the output of the
active device to feed back into its
input with like sign (similar phase) any
small change in input leads to rapid
build up of output — up to an
amplitude governed by the circuit. If
the circuit can then be so arranged

33k

100k H2z
CRYSTAL

10k
0.05uF I 4.7k

20ij> Fig. 13. Oscillator using
feedback via a crystal
in series-mode.

Fig. 14. The Pierce

oscillator uses the

quartz crystal in its

parallel mode of
LN vibration.

100

+V
R.F. CHOKE
{Provides adequate
impedance at
resonance)

I—
.£ or/p

T1

OVC
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that once this limit is reached the
source of energy is disconnected the
output will fall to zero again. In the
meantime the source becomes
energised again and the device output
again rises. The process repeats
providing a steady cyclic signal of
wave form decided by the mechanism

used. Some oscillators, as such
generators are called, produce
square-waves, some sinusoids, others
ramps.

In general, feedback oscillators can
be shown as a system, with a block
diagram as in Fig. 8. An amplifier
feeds a wave-shaping circuit that
controls the time-behaviour of the
all-important positive feedback. This
diagram should also help to explain
why high-gain circuits often oscillate,
for any in-phase feedback will turn
what is intended to be a stable circuit:
into an oscillator — the higher the
open-loop gain the less in-phase signal
needed to cause oscillation.

The natural frequency of oscillation
of a feedback system depends upon
component - values and can be
estimated with reasonable accuracy in
most designs. There are three basic
criteria that must be satisfied if a
feedback circuit is to oscillate. Firstly,
the phase shift through the amplifier
and forming circuit must be zero, or
close to zero at the frequency of
oscillation required. Any shift toward
1800 provides increasingly greater
stabilising action. = Secondly, the
voltage gain of the amplifier and
forming circuit must be greater than
unity at the frequency needed.
Thirdly, the voltage gain must drop to
unity once oscillation has begun. If it
did not do this, the amplitude would
keep on building up with time.

These rules will become more evident
as we now look at several design
alternatives.

BEFORE ELECTRONICS

Before thermionic valves were
invented the generation of
high-frequency signals was particularly
difficult. One way was to use the
oscillatory discharging action of a
magnetic-induction coil coupled to
Leyden jars. The two formed a tuned
circuit which, when the jars were fully
charged from the dc source, discharged
across a spark gap. A typical layout is
shown in Fig. 9 along with
contemporary equipment used in
medical-electricity treatment around
1900. These produced a train of bursts
of decaying oscillation.

Also commonly known at the
beginning of this century were the
Faradic coil generators. These were
based on the electric-bell principle. A
magnetic coil was fed with current. As
the magnetism built up it pulled in a
small armature that opened a contact

+1.3V

1002

] 350pF

0.01uF

Fig. 15, This very
stable oscillator,
with a temperature
coefficient of one

part in 108, is
used for calibration
purposes.

oyRy " MEEeF 40pF
- JoouF T
= <1
100k 570 &
ET = S [ s
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thus disconnecting the coil. This then
allowed the armature to return closing
the contact again. The system,
therefore, oscillates at a characteristic
frequency. High voltage pulses were
produced from this chopped primary
current by induction in a secondary
winding having a large number of
turns.

These two devices were commonly
known when the first triode active
element was invented in 1907. They
probably led to the creation of the
first useful thermionic valve oscillator
buijlt by Armstrong in 1914,

ARMSTRONG OSCH.LATOR
Armstrong’s arrangement is shown in
diagramatic form in Fig. 10. The
resonant circuit L, C,, if initially
charged, will oscillate at its natural
frequency, decaying to zero in a few
cycles as the energy is dissipated in
resistive losses in the coil. When

FEEDBACK
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WEIN BRIDGE
CIRCUIT

Fig. 16. The Wien bridge network (in the
dotted box) provides feedback which is

a maximum at one particular frequency.

1f an amplifier, having sufficient gain,

has positive feedback via such a network it
will oscillate.
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combined with an amplifier, the valve
senses the periodic .changes in the
tuned circuit and feeds a signal back
{via the tickler coil), into the tuned
circuit, which reinforces the
resonance, making up for the losses.
Provided the phase is correct the
oscillation builds up to a level limited
only by non-linearity of the amplifier
stage. It is like pushing a child on a
swing. In this case the resonant circuit
provides the frequency control for it
will not resonate at any but its natural
frequency. Away from resonahce the
system responds too weakly and
oscillation dies away.

HARTLEY OSCILLATOR

If the inductor of the resonant
circuit (called the tank) is tapped, the
signal produced at that point can be
used to provide the correct amount of
positive feedback as shown in Fig. 11.
In this case the base of the transistor is
effectively earthed through the low
impedance of C,. Thus variations in
the tank circuit provide positive
feedback to the active element.
(Feeding the signal to the base is
negative feedback, to the emitter is
positive feedback.)

COLPITTS OSCILLATOR

The same effect can be obtained by
splitting the capacitor instead of the
inductor of the tank circuit. Figure 12
shows the so called Colpitt's
arrangement. The output may be
taken from the collector, the emitter
or from the tank inductor by
transformer action.

In each of the above resonant-circuit
forms -of oscillator the amplifier acts
to inject a pulse of current, rather than
a smooth change, into the tank circuit.
When the amplifier operates this way
it is called Class C mode of
amplification. The tank circuit
provides the quality of waveform.
Think of the swing again. This
oscillates sinusoidally yet is pulsed to
keep it going. In Class -C operation the
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0.01uF  0.01uF

8C109
(or Similar)

a4
|——\ioom
pPtop

Fig. 17. Inexpensive
sine wave generator
uses a ladder network
to phase shift the
output signal 1800
at the required
frequency of
operation.

WEIN BRIDGE
NETWORK

Fig. 18. Wien bridge oscillator using
standard, linear op-amp I1C (LM301,
MA741 etc). The frequency of oscillation
fo = 1/2nCR. Thus if fop = 1000 Hz
suitable values for R and C would be

active element does not need to
respond in the linear region of its
characteristic curves. The practical
advantage is that it can handle
considerably greater power levels in
this mode. The actual signal in the
active element is, however, a highly
distorted version of the output.

QUARTZ CRYSTAL OSCILLATOR

In some designs the frequency
generated must be extremely stable.
The degree of stability is related to the
quality of the resonant circuit in the
resonant-type of oscillator. Normal LC
tank circuits will achieve quality
factors (Q, that is the ratio of
reactance of the coil to its resistance)
of about 100 but not better because in
passive electrical tuned circuits the Q
is limited by resistive losses in the
inductance.

Mechanical tuned circuits, especially
those based on the resonance of quartz
crystals, have Q's of 105 — they will
resonate with about 1000 times

Z2ENER DIODES
LIMIT AMPLITUDE ’ E ' E

!

SINE

] -

OUTPUT

greater stability than LC tank circuits.

Quartz is particularly useful for it
also possesses sizeable piezo-electric
effect. Voltages applied to deposited
contact areas will cause the thin slice
of quartz to change dimensions. Upon
removal of the voltage the crystal
resumes its shape generating a voltage
whilst doing so. Thus we have an
electro-mechanical transducer which is
compatible with the electric circuit
and which can be used as the
equivalent of a superior electrical tank
circuit.

A series mode quartz-crystal
oscillator is shown in Fig. 13. The
crystal “‘tank” couples the Colpitt's
connection back to the active element.
The collector tank circuit, which can
vary a little due to its low Q, will
become synchronised to the natural
frequency of the quartz crystal.

Quartz crystal oscillators are useful
for frequencies well above audio — in
the region of 100 kHz to 100 MHz —
but find little application at low

—0
COSINE
OuUTPUT

Fig. 19. Generation of sine and cosine waves by implementation of a second-oryer,
differential equation by means of two IC stages. Both stages are essential even if only one

output is required.
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160 k and 0.1 microfarads respectively.

frequencies due to the natural
limitation of quartz resonance within
practical crystals. Where precision low
frequencies are needed a quartz
oscillator output is divided down to
obtain reduced cycle periods. The
quartz crystal can also be used in its
parallel mode of resonance (decided
by the way it is cut and connected).
The Pierce crystal oscillator, shown in
Fig. 14, uses the parallel mode.

Quartz crystal clocks and watches
operate on this principle. A highly
stable signal frequency is counted
giving time from the known period of
the waveform. A highly stable circuit
is given in Fig. 15. The tank circuit is
tuned to nominally 100 kHz and
maintains its value to within one part
in 100000 OCO per degree celsius
change or per 10% change in supply
voltage.

PHASE SHIFT OSCILLATORS
— WIEN BRIDGE

Another method of obtaining
sinusoidal oscillation is to provide the
feedback by a network that only
provides zero phase shift-at one very
specific frequency. The stability of
frequency then depends upon the
network configuration and the
stability of the component values.

The Wien-Bridge oscillator is the
most commonly encountered
phase-shift arrangement. Referring to
Figu 16 it can be shown
mathematically that the right-hand
network (taken from a Wien bridge
arrangement) feeds back a signal which
is sharply maximized for one
particular frequency and which has
zero phase shift. Provided the
amplifier has adequate gain the system
will oscillate.

The main advantage of phase-shift
circuits is that, for low frequencies in
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APRIL SPECIALS

5007 12 DIG 4 funct fix dec $2.95 1103 256 bit RAM MOS $2.95

5002 Same as 5001 ex: btry pwr 495 5260 1024 bit RAM 295
5005 12 DIG 4 funct w/mem 6.95 5261 1024 bit RAM 2.95
5725 8 DIG 4 funct chain & dec 225 5262 2048 bit RAM 7.95
5736 18 pin 6 DIG 4 funct 4.45 2102 1024 bit static RAM 6.95
5738 8DIG 5 funct K & Mem 4.95 5203 UV Eras. 19.85
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7400 $ .19 7447 $1.15 o) ilos 5316 4Q oin alarm 4 dig 5.95 MAN 1 Red 7 seq. .27" 150
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7410 19 7473 43 74164 1.89 74C164 2.95 2607100 74173 49 40/100 40636 T03 1.55
7411 29 7474 ‘a3 74165 1.89 80C97 125 110/100 74174 .39 30/100

7413 79 7475 75 74166 1.65
7415 .39 7476 .47 74173 1.65
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7420 19 7486 44 74177 99
7422 29 | 7489 275 | 74180 1.09
7423 35 | 7490 .76 | 74181 365
7425- 39 | 7491 129 74182 89
7426 29 | 7492 79 74184 2.69

MEMORIES w/data

1101 256 bit RAM MOS
1024 bit RAM MOS
2048 bit eras. PROM
1024 bit RAM tow power
64 bit RAM TTL

LINEAR
CIRCUITS

Programmable ROM 300 Pos V Reg (super 723) 0-5 o
7427 .35 7493 .79 74185 2.19 301 Hi Perf Op Amp mDIP TOS .32
7430 22 7494 -89 74190 159 302 Volt follower T0-5 .59
7432 .29 7495 .89 74191 -1.59 304 Neg V Reg TO05 .89
7437 .45 7496 .89 74192 1.49 CALCULATOR & 305 Pos V Reg TO-5 .79

CLOCK CHIPS w/data

7438 .39 74100 1.65 74193 139 307 Op AMP (super 741) mDIP TO-5 .29

7440 .19 74105 .49 74194 139 Micro Pwr Op Amp mDIP TO-S .99
7441 1.09 74107 .49 74195 99 5001 12 DIG 4 funct fix dec ?/VF'ﬁ regulgva ;83 “3 }?3
7442 .99 74121 57 74196 185 ollower Op Amp -5 ml )

7443 99 | 74122 33 | 74197 99 e D R Hi perl V Comp mDIPTOS  1.05

5005 12 DIG 4 funct w/mem ¢

MM5725 B DIG 4 funct chain & dec g o e
MM5736 18 pin 6 DIG 4 funct g Precision Timer DIP 115
MMS5738 8 DIG 5 funct K & Mem ! Quad Op Amp Dip 1.89
MM5739 9 DIG 4 funct (btry sur} . Quad Comparator DIP 1.69
MM 5311 28 pin BCD 6 dig mux ! Pos Volt Reg

7444 1.10 74123 99 74198 2.19
7445 1.10 74125 .69 74199 2.19
7446 1.5 74126 .79 74200 7.95

LOW POWER TTL

74L00 .33 74151 33 74190 1.69 :
e 5. 4 pi D 4 dig my ! (5V-6V-8V-12V-15V-18V-24V|T0-220 1.75
74102 33 | 74155 33 | 74L91 145 MM5313 38 o1 ors BED 6 E q AGC/Squelch AMPL ToftmDp 148
74103 33 7471 33 74L93  1.69 MM 5314 SaIpinEdig s AF-IF Strip detector DIP 79
74104 .33 74L72 49 74195  1.69 MM 5316 20 pin alarm 4 dig AM/FM/SSB Strip DIP 3.25
74106 .33 74173 69 74198 2.79 Pos. V Reg mDIP .59
7410 33 74174 .69 741164 2.79 2w Stereo amp bip 269
74120 .33 74178 .79 741165 2.79 2w Audio Amp DIP 5 1.29
b kg | LED & OPTO ISOLATORS = T ok B Tadling o Do Yes
74142 1.69 74L86 -69 Lo Notse Dual preamp Dip 1.69
HIGH SPEED TTL Prec V Reg DIP .79
74H00 33 74H21 33 74H55 .39 MVv108 Red TO 18 25ea. Timer mDIP 99
74H01 33 74H22 33 74H60 .39 MV50 Axial leads Phase Locked Loop Dtp ;;g
74H04 .33 74H30 33 74H61 39 MV5020 Jumbo Vis. Red (Red Dome) . I;hase Locked Loop pip N 5
Jumbo Vis. Red (Clear Dome) hase Locked Loop DIP TO-5 2.65
74H0B .33 | 74H40 33 | 74H62 .39 MEa Inéralraad s Function Gen mDIPTO5  2.50
74H10 33 | 74H50 .33 74H72 .49 AT R o Tone Decoder mDIP 2,95
74H11 33 74H52 33 .| 74H74 59 MAN2 Red alphy nam 32" 3 Operational AMPL TO50rDIP .29
74H20 .33 | 74H53 39 | 74H76 .59 MANS Red 7 seg 190" i Hi Speed Volt Comp DIP <)
8000 SERIES TTL MANS Green 7 seq 270" e N | 2
BO91 .59 | 8214 169 | 8811 .69 e Snlsotdseg Dual Hi Perf Op Amp DIP 119
8092 .59 8220 1.69 8812 1.10 MANE e w“;g' ST Comp Op AMP mDIP TO-5 .35
8095 1.39 | 8230 259 | 8822 259 AN A Dual 741 Op Amp DIPorTOS .79
8121 89 | 8520 1.29 | 8830 259 MARES Silhidh apacedlng Freg Adj 741 mDIP -39
8123 1.59 8551 1.65 8831 2.39 DL707 Red 7 seg. .3 FM Mulpx Stereo Demod o 119
8130 219 | 8552 249 | 8836 .49 MCD2 Opto-iso diodes IF)M l""glnx 562'2: Demod D'[;.p .sg
8200  2.59 8554  2.49 8880 133 MCT2 Opto-isa transistor L g 2-6
8210 3.49 | 8810 79 tegeoimPlitiplexer DI& a5
Dual tM 211 V Comp Dip 1.89
9000 SERIES TTL TV-FM Sound System DIP .69
9002 .39 9309 .89 9601 99 th l?jgt-LMT: & - oz
udio preamp i
9301 1.4 9312 .89 9602 .89 DTL ot DI% 72
i Core Mem Sense AMPL DtP .79
gg:ja;hsegts sufppl.ced onraequest $1.00 930 s .17 937 s .17 Core Mem Sense Amp DIP .79
.20 ea. for items less than 51. 932 ™ "7 944 17 . 9DIG Led Cath Drvr DIP 2.5¢
936 17 946 17 Dual Perepheral Driver mDIP .39
Dua! Peripheral Driver mDIP .39
{351) Dual Periph. Driver mDIP .39
Ouad Seq Driver for LED DIP .79

Hex Digit Driver

4000 SERIES —
RCA EQUIVALENT

CD4001 55 CD4013 120 | CD4023 55
CD4009 85 CD4016 1.25 | CD4025 55

74C00 .39 | 74C74 1.15 | 74C162 3.25
74C02 55 | 74C76 1.7Q | 74C163 3.25
74C04 75 [ 74C107 1.50 | 74C164 3.50
74C08 .75 | 74C151 2.90 | 74C173 2.90
3.00
1.50
1.50

74C10 .65 | 74C154 3.50 | 74C195

MM 5013 1024 bit accum. dynamic mDIP $1.95

74 i 7 r CD4010 85 | CD4017 2,95 | CD4027 1.35 - 2
C20 65 4C157 2 19 | 80C95 CDao11 55 | CDao19 138 | CDao3o 95 MM 5016 500/512 bit dynamic mDIP 1.75
74C42 2.15 | 74C160 3.25 | 80C97 CDa012 96 | CDa022 275 | CDao3s 288 MM 5058 1024 bit static DiP 3.95
74C73 155 | 74C161 3.25 7 SL-5:4025 Dual 64 bit static DiP 1.50

The prices as listed are in Australian dollars. Send bank cheque with order. If
international postal money order is used send receipt with order. Shipment will be made
via air mail — postage paid — within three days from receipt. Minimum order — $5.00.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O.BOX 1708 MONTEREY, CA. 93940 USA
PHONE (408) 659-3171




the audio region, large and expensive
inductors are avoided.

LADDER NETWORK
PHASE-SHIFT OSCILLATOR

The appropriate phase shift can be
obtained if the output of the amplifier
is fed back to the input by a chain of
RC filter stages. A typical circuit, set
to generate 800 Hz, is given in Fig. 17.
Note that it is a conventional ac
amplifier stage (refer to part 10) with
the ladder network added between the

collector and the base to provide the -

selective positive feedback.

USING IC’s

Although many designs of oscillator
are based on a single transistor
amplifier it should be clear that any
amplifier can be wired up with
feedback to provide oscillation. Thus,
the now inexpensive integrated-circuit
operational amplifier is capable of
providing better performance with
lower output impedance than designs
built with discrete components.

Application notes include numerous
designs — we show one, that of a Wien
bridge oscillator in Fig. 18. For this
the bridge circuit, added to the
op-amp, is balanced at fo = 1/2aCR.
The greater the gain the closer the

system holds to this value — hence the
improvement obtained by using an
op-amp opposed to a single transistor

(gains 100 000 and 100 respectively).

In our earlier discussion of
operational amplifiers (part 12) it was
stated that capacitance feedback
around a single stage provides an
integration action. The solution of a
second-order differential equation
(those that describe the behaviour of
the spring-mass system, L -C resonant
circuit and pendulum movement) is a

sinusoidal signal. If there is no
effective = damping the system
resonates  continuously. We can
therefore, using two  op-amp

integrators, set up such an equation
and set it going to produce sinewave
and cosinewave signals. Figure 19
shows how this is done. The Zener
diodes clamp the output to a set
maximum value; without them the:
output would increase to uncertain
limits. .

In the next part we will continue
with other classes of oscillators —
those that produce non-sinusoidal
waveforms, those that provide a signal
frequency that is electronically
adjustable, those that provide digital
signals and those that must be used to
generate signals at very high

frequencies where techniques of
amplification are quite different to
those based on transistors.

FURTHER READING

Most books on transistor circuit
design explain the principle and theory
of oscillators. Few devote much space
to the subject however the following
will be found helpful.
’Electronics for the Physicist” — C.
F. G. Delaney, Penguin, 1969.
"Transistor Manual” —
Electric, 1969.

‘’Electronic
Fundamentals” —
McGraw-Hill, 1967,

Books and articles on electronic
music hardware cover many circuit
ideas.

""Electronics in Music” — F. C. Judd,
Neville Spearman, 1972.

For operational amplifier designs
consult manufacturers’ application
notes and books on the subject such as

"Operational Amplifiers — G. B.
Clayton, Butterworths, 1971.

“Modern Operational Circuit Design”’
—J. I. Smith, Wiley, 1971,

“Operational Amplifiers — Design
and Application” — J. G. Graeme and
G. E. Tobey, McGraw-Hill, 1971. @

General

Instrumentation
A. P. Malvino,

—“

ELECTRONICS —
IN PRACTICE

THE BEST WAY to become familiar
with oscillators is to build a few basic
circuits such as those given here.
Figure 20 shows the circuit for
another form of phase-shift oscillator
that uses a twin-T (a form of
frequency selective bridge) feedback
arrangement. Its frequency output is
stable to within a few parts in 10 000
for 10% supply variations. To obtain
best temperature stability (0.2%
change for a temperature change of —

—_— +24V

200C to 800C) use stable capacitors
such as polycarbonate types.

The advantage of this circuit is that it
will operate at low frequencies. If C; =
C, = C4/2 and R3 = R4 = 2Rg then
the resonant frequency will be at fg =
0.159/R3C; . (fg in hertz, R3 in ohms,
and C, in farads). With the values
shown the circuit operates at 60 Hz.

BIRD SOUND GENERATOR
As an example of synthetic sound
generation the circuit given in Fig. 21

produces a chirping sound similar to
that of,a bird. The adjustable resistor
alters the tone of the chirp.

If a light dependent resistor (ORP12
for instance) is inserted in series with
the adjustable base-bias resistor, the
chirp will only occur when the
ambient tight level is high — the bird
goes to sleep at night. An amusing
trick is to mount the entire circuit
inside a small box — with the lid is
opened the bird chirps.

9V
C; Q/r\ Y

(2]
o0
x

l

§R5
) 0.05uF

: TRANSISTOR RADIO

R4

25k B > OPTIONAL DRIVER TRANSFORMER
<7 LDR AND SPEAKER

BC109

{or similar}

Fig.21. This signal generator
produces a bird-chirping sounc
The addition of an LDR will a
the unit to be triggered on wh:
light falls on the LDR.

Fig. 20, Phase shift oscillator based
on a twin-T, frequency selective o '
network. ov

IOOuF
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Enjoy top class stereo
reproduction with

th I
gé:gilﬁigr kit

ELECTRONICS TODAY INTERNATIONAL — APRIL 1975

Here at last is the ‘'do-it-yourself'”” stereo
amplifier kit from Plessey Ducon. This is a simple
and easy to assemble kit, capable of producing
truly first class reproduction from a 3-3 watt RMS

integrated circuit amplifier at a cost far below that
of equivalent powered units.

This kit comes complete with clearly
defined assembly and testing instructions
together with construction details for speaker
housings, alternative input wiring for tape and
radio and advice on how to choose your turntable,
speakers and power transformer.

This kit has been thoroughly tested and
proved and contains only the best of local and
imported professional quality components.

Assemble and create your own means of

music pleasure from a quality sound system that
you alone have- built.

Plessey Australia Pty. Limited
Components Division

Box 2, P.O., Villawood, N.S.W. 2163. Telephone: 72 0133
Telex: 20384

Melbourne: Zephyr Products Pty. Ltd. 56 7231. Adelaide: K. D.
Fisher & Co. 223 6294. Perth: H. J. McQuillan Pty. Ltd. 68 7111.
New Zealand: Henderson (N.Z.). 6 4189.

AC 86/RI
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STRIPLINE SCHOTTKY
DIODES FOR MIXERS TO
18 GHZ

Effects of package parasitics have been
reduced by using a 1.27 mm (0.05in) square
package (C-2) for H-P’s new Schottky mixer
diodes. These small packages are intended
for use in microwave integrated circuits,
microstrip or stripline in broadband or
narrow band mixer assemblies in the 1 to 18
GHz range.

Designated Models 5082-2207 through

5082-2210, the diodes are passivated silicon
Schottky  barrier with beam lead
construction. Beam lead diode construction
with brazed package leads results in high
mechanical reliability.

The 5082-2207, with a maximum specified
noise figure of 6 dB at 9 GHz and a VSWR
‘of 1.5:1, is for applications where noise
figure is critical; the 5082-2208 is a matched
pair. The 5082-2209 has a slightly higher
noise figure (6.5 dB) and a VSWR of 2:1;
the 5082-2210 is a matched pair.

Hewlett-Packard Australia Pty Ltd 3141
Joseph St, Blackburn Vic. 3130.

o

Hewlett-Packard 5082-2207 through 2210 stripline
Schottky mixer diodes.

MEASURING ANGULAR

POSITION

A new dc/dc transducer, Type 19900,
announced by Jackson Brothers (London)
Ltd, (Croydon CR9 4DG England) enables
the angular position of a shaft to be very
accurately mounted.

Like other Jackson positional transducers,
the new device employs a ‘contactless’
principle based on variation of capacitance
and gives a stepless dc output voltage which
can be applied directly to an indicator,
recorder or controller. Its sensitivity is 10
mV per degree of shaft rotation. The linear
range has been increased — the output
voltage increases linearly over 3300 of shaft
rotation, compared with 1800 before — and

106

the new transducer requires only a two-wire
input: a single stabilised dc supply of
between +9 Vand +18 V.,

A shock-resistant casing suitable for
virtually any industrial environment has
been provided. This is a standard size 20
synchro housing, mounted either by clamps
or through four tapped holes in the front
face. All necessary input
electronics are built
sensor-head weighs 170 g is 57 mm long by
51 mm diameter. Electrical connections are
made via three flying heads whose length
may be specified. Operating temperature
range is from —40°C to +70°C.

The drive-shaft is balanced and available in
various lengths and diameters to suit
different coupling arrangements. It requires
a drive torque of only 5 g-cm and can rotate
continuously through 3600°,

The principle of the transducer is that
rotating the drive-shaft turns a movable vane
lying between two fixed parallel plates. This
changes the capacitance between the plates.
A radio-frequency signal generated by a
built-in oscillator is applied to one of the
plates, and the signal received at the other
varies with the position of the vane.

This capacitive technique has several
advantages over methods employing
wire-wound potentiometers. There are no
mechanical wiper-contacts, so wear and
electrical noise are eliminated and the
element’s life is practically unlimited. The
only mechanical friction lies in the shaft
bearings. Furthermore the output voltage
varies continuously, rather than in small
steps, so that any degree of resolution can
be obtained.

British Merchandising “Pty Ltd, Shaw
House, 49/51 York Street, Sydney, NSW
2000.

LOW COST INFRARED SOURCE/
SENSOR PAIR COMBINES HIGH
EFFICIENCY AND HIGH
SENSITIVITY '

A new low cost infrired source (OP 160)
and sensor (OP 500) pair featuring high
efficiency emission with high sensitivity was
introduced by NS Electronics Pty. Limited
on behalf of principal Optron Inc, Texas.

The OP 160 LED features a typical output
of 1.5 mW at 20 mA in a concentrated beam
at a high efficiency emission wavelength of
940 nanometers. The OP 500 N-P-N planar
phototransistor has a high spectral sensitivty
designed to match that of the OP 160.
Typical output of the OP 500 is 10 mA at
20 mW/cm2 tungsten lamp irradiance.

When operated as a pair, the OP 160/OP

and output -
in. The complete

500 provides a typical output of 6.3 mm 1.0
mA with an input of 20 mA at a lens-to-lens
spacing of 6.3 mm. The identical input ata
spacing of 254 mm generates an output of
0.5 mA.

Both the OP 160 and OP 500
phototransistor are available in a plastic
mini-axial package. They are ideally suited
for mounting in high density arrays for such

- applications as shaft encoders, position

sensing, key boards and limit switch
replacement.
NS Electronics Pty Ltd., cnr. Stud Road &

Mountain Highway, Bayswater, Vic. 3153.

UP TO 24 MILLICANDELAS
FROM HIGH-EFFICIENCY
RED, YELLOW AND GREEN
LEDS

This new series of high-intensity, IC
compatible, solid-state ‘illuminators’ have a
luminous intensity up to 10 times greater
than currently available LED lamps. For
example, the new red LED’s produce 24
millicandelas at 10 milliamperes.

Packaged in the T-1 3/4 outline, the lamps
come in both wide beam and narrow beam
types. Wide beam lamps used a diffused
lens; narrow beam lamps use a clear lens.

Four lamps of each colour are introduced.
Two intensities of wide beam, and two
intensities -of narrow beam are available.
High intensity is obtained using a new HP
LED. technology employing a transparent
gallium phosphide substrate and adding a
reflector in the LED package. These lamps
are ideal for use in high ambient light
conditions where a high on-off contrast
ratio is needed. Narrow beam, high output
models are used as pushbutton switch
illuminators and annunciators.

Hewlett-Packard Australia Pty Ltd, 3141
Joseph St, Blackburn, Vic. 3130.

VOLTAGE SENSING LAMP

HAS VERY SHARP TRANSITION
Intended as a built-in battery voltage tester
for cameras, radios, test instruments,
appliances and other  portable,
battery-operated devices, this new solid
state lamp snaps on sharply at a nominal 2.5
volts, 10 millivolts. The very high

Hewlett-Packard
Model 50824732
Voltage Sensing
LED.

|




sensitivity to the threshold voltage makes
the  Hewlett-Packard, Model 50824732
VSLED also ideal for applications where
precise voltage level indication is required,
such as logic level indicators, V-U meters,
and other voltage indicating arrays. With the
use of an external diode, zener or resistor,
the threshold voltage can be increased as
desired.

This voltage sensing LED combines an
integrated circuit and a red gallium arsenide
phosphide LED to provide a voltage sensing
function in a standard T-1 package. The
lamp is temperature compensated and has a
typical temperature coefficient of -1
millivolt per degree C.

Hewlett-Packard Australia Pty Ltd, 3141
Joseph St, Blackburn Vic. 3130.

MINI-TELATEMP RECORDS
TEMPERATURES FROM 1000F
to 3500F

Telatemp Model 310, a three-increment
temperature recorder smaller than a postage
stamp, measures temperatures between
100°F and 350°F within * 1% accuracy.

Model 310 is only 9 mm x 18 mm wide
and is ideal for use in space restricted
locations where surface temperatures must
be measured and recorded.

After removal of a protective backing ‘the
Model 310 easily adheres to any clean dry
surface. Its three sensing increments cover a
range of 200F and these silver-coloured
windows turn irreversibly black as each is
exposed to its pre-calibrated value. Each
window is accurate to within * 1%.
Response time is one second and readout is
permanent, yet the unit may be removed for
additional study or filing.

Twelve standard configurations are
offered. (example): Standard Configuration
No 1A is calibrated for 100° and 1209F.
Special variations are available.

Typical uses include thermal analysis
associated with testing, processing and
manufacturing operations. Telatemp model
310 is also ideal for warranty protection in
electronic products which are susceptible to
failure 'when exposed to elevated
temperatures.

NS Electronics, cnr. Stud Road & Moun-
tain Highway, Bayswater, Vic. 3153.

METRIC UNITS

Would companies sending  in
material for this and our Equipment

News sections please remind their
appropriate staff that, except in rare
and obvious exceptions mefric units
should be used.

PTY. LTO.

The new standard in
professional sound

Jaycar has now completed
negotiations with E.T.I. for
rights of manufacture of their
world-wide acclaimed
International music Synthesizers.

Both 4600 and 3600 will now be
available in kit form and fully
assembled, tested and guaranteed.
Individual modules will also be
available, assembléd and tested.

KITSETS NOW AVAILABLE
ETI GRAPHIC EQUALISER

4, s e

iVieo

Comes with all coils prewound and a
choice of either a timber cabinet or
attractive marvi-plate cover making
this kit ideal for professional P.A. or
domestic stereo use.

Complete kit price $96
Assembled $130

CLEARANCE SALE

Wiy

Cr N

Ideal for Hams, Experimenters or
Security.

Concord CCTV camera with 5"
inbuilt electronic viewfinder.
Features . .. 500 line resolution, RF
or video output (switchable), takes
standard C mount lens, auto or
manual light compensation, internal
sync. generation, high level output
signal. Retai! $650.00 limited stock
to clear at $425.00 inc. tax.

HI-FI HOUSE

118 Keira St., Wollongong,
N.S.W. 28-6661
127 Forest Rd., Hurstville, 579-4673

NEW: STAGE MIXER

R || e 9’ o fv}
20200809 0 v 0 -

®200620000000000 0

PO e R &b e ik e

Enquire about our prices,

414 MASTER MIXER

3 o 3"’1 43 '._,““*-,‘
/818 , \: it

Kit price $225
Assembled $350
ET! 413 100 Watt amp
Kit price $75
Assembled $105

jauear

PTY. LTD.

Telephone 211-5077
P.O0. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000

405 Sussex St. Sydney
ENTRANCE OFF LITTLE HAY ST.

2| EMONA

Still gives the
best value in
Electronic calculators

ELCON SC-40
Now at $99.95

"SLIDE RULE”, ELCON KP-200
at $52.

“MICRO ALGEBRA”, ELCON
8413 at $29.

To above prices add 15% sales tax if
applicable.

All models are guaranteed for a period of
one year, Serviced locally.

MAIL ORDERS: Package and postage
by reg. air mail to all states — $3.50,
except NSW — $2.50.

For further information: Write, phone or

call at EMONA
ENTERPRISES,

21 Judge St., Randwick,
N.S.W. 2031. Phone: 399-9061.
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how to get your
money’'s worth in a
$652 function generator

1. Precise Frequency Con- 2. Variable Start/Stop con- 3. Get DC Signal Only cut 4. Calibrated Sweep Width 5. Sweep Up or Down the

T o e
Tt i ?inﬂin

g M;;I.un 1R o A}/\m{
H il v 1l

trol with Kelvin-Varley di- trol permits varying start; of the power amplifier to control uses Kelvin-Varley selected frequency range.
vider that gives you 10-turn stop point 360 degrees in the output merely by using divider to set stop frequency Just select positive going

resolution and stability.
burst modes.

trigger, gate, puise and the trigger mode to switch to let you know precisely ramp to sweep up, negative
oft AC signal.

where you're sweeping going ramp to sweep down.
without measuring with a
counter.

more reasons the Exact Model 126 VCF/sweep generator
is the most waveform generator ever sold for $652

TWO-IN-ONE. A main generator for sine, square,
triangle, pulse and sync, plus a ramp generator for
sweeping or triggering the main generator, or for use
as an independent signal source.

WIDE BANDWIDTH. 0.1 Hz to 3 MHz frequency
range, with ramp time of 10 usec to 100 sec. (.01 Hz
available on the main generator.)

SWEEP. Ramp generator can sweep main generator
over a 1000:1 range. Sweep width adjustable from
zero to 3 full decades.

PULSE. Independently variable width and repetition
rate.

TRIGGER/GATE. Both generators can be triggered
(one shot) and gated (burst) independently.
SEARCH MODE. Main generator can be swept man-
ually over 3 decades.

VERSATILE RAMP. Ramp available at main output
and via its own connector. (Convenient for x-y and
Bode plots.) Ramp gate output connector on rear

panel can be used as a pen lifter or for blanking or
unblanking..
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COMPACT. Only 3%z " high, 12%2 ” wide, 10%2 " deep.
Weighs only 9 Ibs. Simple maintenance because all
components values, test points and calibration ad-
justments are printed on the P.C. card, identified
and easily accessible.

LOW COST. Model 126 only $652. Model 127 with
3-digit thumbwheel frequency dials, $768. Model 128
with log sweep, ramp hold, 20 Hz-20 kHz range, $873.

Aust. Representatives:

JACOBY ©
MiTCHELL

e Sydney — 630 7400 e Melbourne

EXACT

electronics, inc.

il 445021 e Adelaide—293 6117
et e Brisbane-5282686 e Perth-
@EE] 81 4144 o Canberra ~ 95 9138

IM/132-79

Laboratories, Inc.
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LOW DISTORTION OSCILLATOR

A new audio oscillator from Sound
Technology has a claimed level of total
harmonic distortion below 0.002% over the
range from 10 Hz to 20 kHz.

Often, low-distortion oscillators require
long settling times before their output level
stabilizes following each new frequency
setting. This can hinder the engineer bent on
rapid distortion tests at a number of discrete
points. However, the 1400A settles to each
new frequency in a maximum of six
seconds.

Flipping the slide switch on the front
panel changes the output from a grounded
to a floating signal source, valuable because
it enables the user to avoid ground loops,
which often introduce 50 Hz components
and impair the accuracy of distortion
measurements. Push-button frequency
selection provides the user with 3digit
resolution over the range of 10 Hz to 110
kHz. A frequency vemier knob shifts the
output plus or minus three least significant
digits.

The Model 1400A is 1500 mm high by
240 mm wide by 240 mm deep and weighs
9% Ibs.

NEW COLOUR TEST PATTERN
GENERATOR FROM ARLUNYA

The Arlinya PG.31 is a solid state test
pattern generator -designed for alignment
and fault-finding in both PAL-colour and
black/white TV receivers.

Designed and manufactured in Australia its
tugged and compact construction, say
the manufacturers, makes it ideal for
field/customer house call service and
complex workshop alignment and test.

In addition to the nine basic patterns i.e.
colour bars, red, white, crosshatch, dots,
staircase, ‘circle, spot, and porthole,
continuous  control of burst and
chrominance signal levels, for checking
colour killer and~automatic chrominance
gain control, the unit can also switch the U
and V components of the colour signal,

Both video and RF outputs are available
with line and frame sync output for
-externally triggering an oscilloscope. The
RF output is tunable from 35 MHz to 220
MHz with the level adjustable with an
internal attenuator from approximately 2
mV to 20 uV. This facility is particularly
useful for field technicians as they can

I S————

Further details: Arlunya Pty Ltd., P.O.
Box 113, Balwyn, Vic. 3103.

e e S o e e T e

TEST

PATTER
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simulate, amongst other things, the effects
of poor aerial performance in the customer’s
home and thus lay further credibility to
their advice for new aerial installations.

The PG.31 will also output all signals at
the Australian IF frequency enabling service
and alignment to be performed with the
tuner removed from the TV receiver.

® O 4

ol

The electronically generated circle -and
spot may be superimposed on any of the
colour and geometry alignment pattemns,
and are respectively useful when carrying
out receiver scan linearity adjustments and
checking EHT regulation on screen.

Arlunya Pty Ltd, PO Box 113, Balwyn,
Vic. 3103.

CAR BATTERY
CONVERTER

A&R  Soanar Electronics Group have
introduced a small converter unit designed
to power battery operated recorders, radio
receivers etc, when used in a car.

The unit, known as the PS293, is designed
to plug into the cigarette lighter socket on
the dash board of most modern cars,
including the latest Ford models with long
reach sockets.

The PS293 may be switched to replace the
four dry cells (6 V), five dry cells (7.5 V), or
six dry cells (9 V) at present used in a
tape recorder or portable radio receiver.

- A total drain of 300 mA is allowable
which would be more than adequate for
most portable equipment.

Output of the unit is via a cord and by a
plug which is suitable for the dc input
socket fitted to most tape recorders and

transistor radios.
A&R -~ Soanar Electronics Group, 30
Lexton Rd, Box Hill, Victoria, 3128.



ENORMOUS SAVINGS!!

MONSTER BARGAINS at
MICRONICS. Brand New T.T.L.
Digital 1.C.’s at incredibie prices: 7400,
" 7401, 7402, 7410, 7420, 7430, 7440

7413 — 80c, 7473, 7474, 7475 -
$1.05 ea., 7441, 7442 — $1.75 ea.,
7427 — $2.20. LINEAR 1.C.’s Op amps
709 (D.1.P.) —80¢, 741 (D.1.P.) — 85c.
SEMICONDUCTORS: BC548 (BC108)

10 for $2, EM402 — 10 for $1.20.
COPPER CLAD BOARDS 6"x3'"" — 2
for $l. ELECTROLYTICS: Top
Quality Pigtails, 25Uf/450v,
1004/f/200v, 2000f/i8v — 3 for $2,
32/(/300v, '2000f/70v, 10001f/18v —
4 for $2, S50Uf v — 6 for $2,

for 1, 1oufsésv — 10 for $1.50,
40Mf/70v — 10 for $2, 24f/300v — 10
for $3, 47Mf/10v — 10 for 60c.

SUPER BARGAIN PACKS. IDEAL
FOR THE HOBBYIST OR
SERVICEMAN. TRANSISTORS:
New, Branded pnp and npn germanium
types (Mixed) — 10 for $1.75. POWER
RESISTORS: 3w-7w, 5%, 10%. Top
Quality {Mixed) — 25 for $1.75.
ELECTROLYTICS: Top Quality
Pigtails incl. low volt. and high volt. —
25 for $1.90. CERAMIC CAPS:
Excellent Quality low and high volt,
types 50 for $1. TANTALUMS:
Miniature types at incredible price of
20 for $1.90. ZENER DIODES:
Consisting of 5 x 1w and 5 x 10w
types — 10 for $2.95. TAG STRIPS:
Including 11-pin with 2 securing lugs —
40 for $1.95. COILS: Miniature coils
Osc. {.F. (Mixed), unmarked — 20 for
$1.50. STYROSEALS: Including 630v
types. Top Grade 25 for $1.
POTENTIOMETERS: including dual,
single, switch and preset pots — 20 for
$2.95. SWITCHES: Including Rotary,
Slide and P.B. switches. Real value —
i0 for $3.50. SILICON DOUBLE
DIODES: (20v, 30ma) TD772, ideal
for making up “*AND” GATES — 20
for $1. Post and Pack 30c or extra for
heavy parcels. MICRONICS, P.O. Box
175A, Randwick, N.S.W. 2031.

VALVE: Sockets (7 pin) — 10 for 50c.

PRINTED
WIRING
MATERIALS

in Professional
or Hobby Packs

Make your own printed wiring from
actual size positive artwork using our
new, improved, positive photo resist
technique.

® Bishop Graphics artwork materials.
Artwork film with dropout .100"
grid pattern, black artwork tapes,
donut pads patterns for dil and to
can integrated circuits, transistors,
edge connectors etc.

@ Resist and miscellansous materials.
Positive photo resist, developer, ferric
chioride, ammonium persulphate
etchants, opaquing paint, flux,
laminate in stock sizes 5" x 3", 6" x
47, 8" x 6", 12" x 10” both fibre
glass and phenolic.

o For detailed price list, instructions
and supplies contact

CIRCUIT COMPONENTS
(A/ASIA) PTY. LTD,,

383 Forest Rd., Bexley, NSW 2207
Telephone 59-6550 — 59-3720
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EQUIPMENT NEWS

H-P PROGRAMS

Two new handbooks containing programs
for the recently introduced HP-55
programmable scientific pocket calculator
are now available from Hewlett-Packard.

The two books, *“HP-55 Mathematics
Programs” and “HP-55 Statistics Programs,”
contain general descriptions  of the
programs, formulas used in each program
solution, numerical  examples,  user
instructions, wvrogmam listings and register
allocations. The part numbers are: ““HP-55
Mathematics Programs” (00055-66001) and
‘“HP-55° Statistics Programs’’
(00055-66002". Sach book cost $10.00
Sales Tax ew ., or $11.50 Sales Tax paid.

“HP-55 Mathematics Programs” contains
74 common programs from the areas of
complex variables, business, linear algebra,
integration, interpolation, number theory,
algebra, trigonometry  and analytical
geometry.

“HP-55 Statistics Programs” contains 53
programs from the areas of probability,
general  statistics, distribution functions,
curve fitting and test statistics.

Both books are designed to give the IP-55
owner the most efficient program solutions
to commonly encountered problems in
mathematics and statistics. The user merely
has to key the appropriate steps from one of
the books into the program memory of the
HP-55 and then enter the variables to solve
each problem. The books free the user of
the need to write his or her own programs
to solve these problems.

The HP-55 programmable scientific pocket
calculator has 86 keyboard functions
operations and  conversions,  twenty

addressable memories and a digital timer
with 100-hour capacity. It is programmable,
like a computer, for the solution of
repetitive or iterative problems, and has 49
steps of program memory, plus branching,
testing and editing capability.

The books may be ordered by cheque or
money order only, directly, from
Hewlett-Packard Australia Pty Ltd, 3141
Joseph St, Blackburn. Vic. 3130.

GOLLIN DATA SYSTEMS

TO DISTRIBUTE SINGER

Gollin Data Systems has been appointed
the exclusive Australian distributor for
Singer Instrumentation’s products. Singer
has developed a reputation as a world leader
in the manufacture of radio frequency
interference products and communications
systems servicing equipment.

Gollin Data Systems is the recently
re-organised and re-named  electronics
manufacturing and computer operation of
Gollin Holdings Ltd.

The range of products manufactured by
Singer include a broad selection of radio
frequency interference meters and field
strength  meters  operating over the
frequency spectrum 20 Hz to 26 GHz. It
also  includes communication  service
monitors to fulfill, in a single compact
instrument, the maintenance requirements
for alignment of microwave systems up to
40 GH: in frequency, spectrum analysers,
synchro and resolver test equipment, and
radio transformers.

Gollin Data Systems, 40-50 Clarence St,
Sydney 2000.

100 AMP AT S5 V

SWITCHING SUPPLY IN
LIGHTWEIGHT, HALF-RACK
PACKAGE

A  new 500-watt switching-regulated
modular power supply from
Hewlett-Packard (Model 62605M)
substantially reduces heat-sink requirements
and permits greater freedom in mounting
orientation. Integral forced-air cooling in
many cases eliminates the need for other
in-cabinet cooling. This, combined with the
inherent efficiency (70%) of a 20 kHz
switching regulator, makes for a small light
and cool operating power supply well suited
for OEM applications.

Model 62605M is regulated to 0.1% with
ripple and noise of 20 inV rms, 40 mV p-p
(20 Hz to 20 MHz). 1t will supply 100 amps
at 5 V continuous output from 0 to 40°C,
with linear derating to 60 amps at 700C. AC
power requirements are 104 — 127 V, 48-63
Hz, single phase with 187 — 250 V option
available at no cost.

Although the initial price of this supply is
some 10 to 15 percent higher than an
equivalent series-regulated supply, long-term
costs are cluimed to be less due to the
supply’s higher efficiency. Additional
savings may be realised from the reduction
in needed cooling equipment and the power
it uses.

Hewlett-Packard Australia Pty Ltd, 3141
Joseph St, Blackburn, Vic. 3130.
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BASF announce avery special discount deaﬂ

: ontheir world renowned
'Chrome’(CrO2)sm
Cassettes

There are plenty of sound-gear bargains
around — if you're not particular about quality.
Here's something rather special, a great ;
discount offer for the man who doesn’t
usually count the cost of quality. 20% off £
the world's finest cassettes, plus the
unique Modul- Lock storage module.

2 C60 Chromium Dioxide SM cassettes i *
complete with the unique interlocking
Modul- Lock cassette storage module

(holds up to 4 cassettes) all for s 599 a

(usual
recommended retail
price $9.30)

C90 CrO:2
¢ cassette

': recommended
at $5.60)

CrO; cassette

5(:usua:tly Start a Modul-Lock
recommended at $7.30) Cassette Library

‘ ’ . I's a unique new storage system
Chrome puts the p°||Sh that grows with your cassette

on cassette sound collection. Each precision-moulded
The ideal time to test the BASF perfected Chromium Dioxide  polystyrol module holds four
quality of BASF CrO., try a (CrO2) coating for cassette tape. cassettes in individual slots. As you
€60 CrO: cassette at only BASF 'Chrome’ cassettes give a get more cassettes you simply lock
[ ] polished performance every time. in extra modules. Any way you like
[ s 20 With Special Mechanics to smooth — precisely, rigidly and easily
.. {usually 2 away wow and flutter, and the fine without cutting or glueing. And you
(") ® recgtmsrzeo%c;ed .. ;s‘urfgce finish to minimise can Ichange them again just as
...‘... eadwear. easily.

Sole Australian Distributors:

Maurice Chapman & Company Pty. Ltd.
- Sydney: 276 Castlereagh Street, Sydney 2000

Meibourne: 146-150 Burwood Rd., Hawthorn, Vic. 3122
/ Brisbane: 123 Abbotsford Road, Mayne, Qld. 4006
A Agents:— Newcastle: W. L. Redman & Co. Pty. Ltd.;
the best Tq Canberra: Sonney Cohen & Sons;

State Distributors:— Adelaide: Neil Muller Pty. Ltd.;

cassette sound Perth: M. J. Bateman Pty. Ltd.; Launceston: P. & M. Distributors:
Darwin: Pfitzners Music House.

This unprecedented offer is available from good sound shops and department stores
9 ® BASF Aktiengeselischaft, 6700 Ludwigshafen/Rhein, Federal Repubiic of Germany.

BA4402



KOLUMN

Well, it's happened.
Expense-Account has finally
flipped his lid. You never saw
such megalomania. | got

the usual summons to grace
the inner sanctum. There was
this wild gleam in his eyes,
and Monopoly money all over
the desk.

On which he was standing.
"“Today—Australia!” he
screeched, “‘tomorrow—the
world!”’

“That's nice,”’ | replied.
“"How’s your Kitsch collect-
ion?”’

‘' doh't pay you to be
facetious to me!’’ he snorted,
stomping his left gumboot
into his new calculator

which expired with a sparkling
shower of LED’s. ""Now,
lissen to this, my little
chicken . . ...

An hour later | still couldn’t
believe what 1’d heard. And in
the coming months it should
stagger you, too.

BIG things are happening at
Kitsets. And | think that
maybe Expense-Account could

be right about the world bit . . .

Just to get the ball rolling,
we're lopping up to Thirty
per cent off all component
parts for personal shoppers
during April. Offer lasts as
long as stocks do. Even Alfred
E. is welcome. (Where did

he get that haircut?)

Elsewhere in this extravaganza
you’ll find the first of our
monthly specials for personal
shoppers. Only a few at each
store, so be quick. NOBODY
can get within cooee of our
cut-throat price on these.

L.ast month in our top secret
report on the operations of
Mom we promised to tell you
how to convert a 5 cell
flashlight into a 2-cell. That'll
be in next month’s Kolumn.
Meantime, keep your letters
coming. Just address them to
me (Kit) at our Dee Why Box
number,and ... ...

Keep your iron hot,

112

SITSETS

COMPLETE HI-Fl SYSTEM:
A BEAUTY FOR ONLY $299

Not a kit, nothing to build. Just hook alt units up, plug in, and
you’re in business. System consists of the Phodis C6000 amp which
puts out 20W per channel RMS, has twin VU meters, 6 input jacks,
2 output jacks, and more features than we can list here, PLUS the
BSR P128 turntable which has diecast platter and is fittec with

a Shure M75 cartridge. Your choice of speakers—our 8'‘- -way ready-
made system or our kit with 12'’ twin cone and 1'’ dome speaker in
each enclosure, which are both pre-assembled andgveneered.

P&P $7

DON'T WARBLE-
DAUBLE: KIT

9-tone door *‘chime’” guaranteed 1o confuse
the Avon lady. J. Pittar's 2nd prizewinner
in the Kitsets-Electronics Australia comp-
etition. Peals a pre-set number of times
then switches off at end of sequence. Be
first in your street with one. P&P $1.50.

822

BD1BELT DRIVE MANUAL
TURNTABLE COMPLETE

AT $129

This is the famous *’Connoisseur’’
unit as used by professionals.
Unique flexible belt drive virtually
eliminates vibration. (Rumble
-60dB; hum -80dB; wow & flutter
less than 0.1%). Comes complete
as shown fitted in base with
hinged acrylic cover. Also supplied:
"Connoisseur’’ SAU2 precision
pick-up arm, PLUS the superb
VF3200/6 ““Micro’’ variable flux
stereo cartridge. All internal
mounting hardware and cords
supplied together with illustrated
instructions. P&P $3.50.

STEINTRON AGAIN!

Our direct import—back again at las
Beautiful timber cabinets with
louvred fronts. Absolutely superb
performance.

V120: 12" woofer; 6%’ middie; 1%
dome tweeter; 2" super tweeter.
Crossover rolloff 12dB per octave;
handles 45W RMS; 20-22000Hz. Ha
tone control. 25%" x 15" x 11%"".
P&P each $5. Price each $112.
V100: 10" woofer; 5°° middie; 1%"
dome tweeter. Handies 35W RMS,
20-20,000Hz. 22%' x 13" x 114"

P&P each $5. Price each $89.

FAST/RESET

SLOW/HOLD
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SYDNEY: 400 Kent St. Sydney, 29 1005. 657 Pittwater Rd., Dee Why.
982 9790. ADELAIDE: 12 Peel St. Adelaide, 87 5505. BRISBANE:

293 St. Paul’s Tce. Fortitude Valley, 52 8391. MELBOURNE: 271 Bridge Rd.
Richmond (Gallery Level, Church St. entrance) 42 4651. PERTH:

557 Wellington St. Perth (Opp. new bus terminal), 21 3047,

WANNA BE FAMOUS?

You too, can be the adored ido| of
thousands of Kitsets customers and
project freaks. OK then, maybe not
exactly famous, but at the very least
you’ll have your name in our ads . . .
and money in your pocket. We’re
working on a beaut plan that revolves
around your own project ideas. More
details next month.

J S p———

> ]

> 246 te W HT
2430 b 1e ML
9,680 1 Lawd 22

o oo

E $850

GLIDE-TONE
GENERATOR

Rod Torkington’s 3rd prizewinner in the
Kitsets-Electronics Australia competition.

BOLYu3NID
WOL AP

12V negative earth

g e

TACHO. IGNITION,
&REVLIMITERKIT

vercomes serious failings of
sser types, gives same benefits
<e extra long point and piug
‘e, plus handy protection
1ainst over-rev blow-ups. Kit
ymplete with instructions and
agrams, the critical recomm-
)ded capacitors (no makeshift
bstitutes) all screws, nuts,
ugs, sockets and so on as well

the required $53.50

eter for
P&P $2.50.

NEW SQ DECODER KIT e

Build this new 3 IC SQ decoder—incorporating both lfull logic and
wave-matching. Connected between the tape out and tape in on your
existing ampiifier, and connected to a rear channe! stereo amplifier
it provides you with a fully decoded SQ sound. Our kit comes
complete with all parts, including power supply, and a case about
8" x 2% x 5% plus sleek blackface front panel. P&P $2.50

$59-50

Simple to build. Checks loudspeaker
response by logarithmic sweep down
musical scale. P&P $1.

5STAGE
LOGIC PROBE

This is the 1st prizewinner in the
Kitsets-Electronics Australia compet-
ition. Designed by lan Robertson, it’s
an elegant unit, and easy to build,
has 7-segment readout. If you're
working with logic circuits, it's one
kit you should build. P&P $1, $13.

565 COMPUTER

Not just an arithmetical
calculator but a profes-
sional scientific tool:

You will be asked to pay
$100 and morg for simitar
instruments,

The Hornet SR30 is an
algebraic-mode, 8-digit
unit with the normal +,

. X and - functions plus
Memory with 4 operations
{(M+, MR, X—M, CM) and
6 command functions (+
/—. F. DR, X—Y, rad/deg,
CL).

12 scientific functions
These are 1/X, ex, In, log.
sin-1, cos-1, tan-1, sin,
cos, tanvx, and xy. Trig
and log functions are caj-
culated to 6 dec. places.
The unit comes complete
with batteries (4 pen-

A socket is fitted for

aht cells) and handbook.
xternat DC power.

apply is limited, and orders wilt be filled in strict
anation. Price includes registered post and packing
st

ste: This unit has a blue fluorescent display.

-“-------.

.

Use this coupon for mail order, Please don't send cash.Rernit by Postal Order or crossed
cheque, made payable to Kitsets (Aust) Pty Ltd. Send 1o P.O. Box 176 Dee Why 2099.
For PMG/COD delivery, call 982 7500 (Area code 02} anytione {24 hour service) and
tell us what you want. Orders are despatched within 24 hours. Please {ill out form
carefully and PRINT .} details NEATLY. If your order comes in tooking like a second-
hand pakapoo ficket. we have 10 hang on to It until you send us a furious letter. And

that doesn’t do either of us any good

SEND TO
ADDRESS
P’code Phone
A R (3 E
L HOW NA':AL‘SF co-oos AN»;-- = PRICE. T P&P SuB
MiN!_‘F CODE NUMBER IF GIVEN, o EACH EACH | TOTAL
. e

It you want your order sent registered {advisable) acd 75¢

N

REMITTANCE TOTAL: Add Column E —b=

T<— ITEM TOTAL aad column A

Copyright 1974 Kitsets Aust. Pty. Ltd.

JM2164 DPS



FUNCTION GE NERATOR

, SYMMETRY

L ROWER e
REGULATED POWER SUPPLY
~ SOLATED =

IF YOU NEED:— Symmetrical, Modulated, Offset, Asymmetrical, Swept, High Power,
Clipped, Push Pull, TTL compatible waveforms or any combination a BWD 603A WILL
SUPPLY THEM FROM 0.001Hz to 1MHz.

SINE, TRIANGLE SQUARE, RAMP AND PULSE FUNCTION GENERATOR
NINE DECADE FREQUENCY RANGE 0.001Hz TO 1MHz

4 DECADE LOG SWEEP, 2 DECADE LINEAR SWEEP

DC COUPLED AM AND FM MODULATION '

VARIABLE OFFSET

VARIABLE 1:1 TO >50:1 MARK-SPACE RATIO, PULSE OR RAMP
VARIABLE DUAL OUTPUT LEVELS 0—10V AND 0—1V 600 2 IMPEDANCE
TTL COMPATIBLE OUTPUT

PLUS DC to 80kHz power amplifier, output * 15V at AND A VERY COMPREHENSIVE ILLUSTRATED HAND-
1 amp into 1682; DC to 80kHz operational amptifier; +15 BOOK COVERING EACH FACILITY.

to —15V 1amp B1 polar power supply; two 1 to 15V

1 amp power supplies; 0 to +200 30mA power supply $435 F.L.S. capital cities Australia, plus tax if applicable.
6.3—0—6.3V 1 amp AC isolated supply.

BW.D. ELECTRONICS PTY.LTD.

Designers and Manufacturers of the finest electronics instrumentation.

WINNER OF AWARD 329-333 Burke Road, Gardiner, Vic. 3146 PH: 25-4425 (3 lines)

182-186 Blues Point Road, North Sydney N.5.W. 2060 PH: 929-7452 92-6756

FOR OUTSTANDING #S.A. & N.T. A.J. Ferguson Pty. Ltd, PH: 269-1244

EXPORT ACHIEVEMENT o W_A. Cairns Instrument Services PH: 25-3130

® QL.D. Warburton Franki (Brisbane) Pty. Ltd. PH: $2-7255

® TAS. Associated Agencies. PH: 23-1843 and from B.W.D. agents around the world.
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IDEAS FOR

EXPERIMENTERS

FULL-WAVE SCR CONTROL

10082, 1/2W

This circuit enables a single SCR to
provide fullwave control of resistive
loads.

Resistor R3 should be chosen so
that when potentiometer R2 is at its
minimum setting, the current in the
load is at the required minimum level
Diodes should have same current
and voltage rating as the SCR.

AUTOMATIC TWILIGHT
SWITCH

Here is a circuit which will
automatically light your porch light or
activate any other device when the
ambient light drops below a certain
level.

A light dependent resistor is used in
series with a relay.

The resistor has a value in excess of 1
megohm when illuminated, this drops
to below 110 ohms when dark.

| =y
O AYAVAY.
BI-METAL I
RELAY
5
240V
e LDR i
LAMP
o .

It is important that the LDR be
positioned in such a place as not to
receive any spurious illumination as
this will cause the relay to drop out
intermittently,

A bimetallic strip type relay will give
sufficient delay to ensure that incident
light flashes have no influence.

MULTIPLIER/OP AMP CIRCUIT
DETECTS TRUE RMS

To get an RMS value when you can’t
afford the time it takes to heat an
element, try this technique. It may not
be feasible for a multimeter but how
about a sampling voltmeter good up to
600 kHz?

Mathematically, the RMS value of a
function is obtained by squaring the
function, averaging it over a time

period T and then taking the square

root:
o= f Y ov2gy
A, o

In a practical sense this same
technique can also be used to find the
RMS value of a waveform. Using two
multipliers and a pair of op amps, an
RMS detector can be constructed. The
first multiplier is used to square the
input waveform. Since the output of
the multiplier is a current, an op amp

VRMS =

MC 1594
MC1494

Schematic Diagram of True RMS Detector

10 oF
39 4t -
Y =
3 SI 9! 10

MC1594. &

? 8} 15¢ 14
62%

+15v

¥y
Pl o %5

AAA

R, - OUTPUT OFFSET

166 I 221
gl 3
A
15V 15V I "‘5V ~ [
ol SQUARING CKT | ’ e MC17416 j
- 1 |
I 1 10 pF
S0k Fz. L
10 0F -
ADJUSTMENTS {? |
R, - INPUT OFFSET I
'
R, — OUTPUT OFFSET Sl | -0
R, - GAIN l 1t SQUARE-ROOT  CKT
A, - GAIN
- e i TG L AVERAGING CKT |

*Cy determined by lowest input frequency

is customarily used to convert this
output to a voltage. The same op amp
may also be used to perform the
averaging function by placing a
capacitor in the feedback path. The
second op amp is used with a
multiplier as the feedback element to
produce the square root configuration.

This method eliminates the
thermal-response time that is prevalent
in most RMS measuring circuits.

The input-voltage range for this
circuit is from 2 to 10 Vpk. For other
ranges, input scaling can be used. Since
the input is dc coupled, the output
voltage includes the dc components of
the input waveform.

Huehne & Aldridge,
Motorola

As the name of this section implies,
these pages are intended primarily as
a source of ideas. As far as
reasonably possible all material has
been checked for feasibility,
component availability etc, but the
circuits have not necessarily been
buitt and tested in our laboratory.

Because of the nature of the in-
formation in this section we cannot
enter into any correspondence about
any of the circuits, nor can we provide
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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Sole Australian distributors:

INTERNATIONAL DYNAMICS

(AGENCIES) PTY. LTD,,
P.0.Box 205, Cheltenham, Vic. 3192.

INTERD

Sparkling, superb performance...
reasonable cost...

the ‘new concept’ range of

R OT EL_ tuner-amplifiers

What better name than Rotel to show the' ~“magnificent reproduction of your favor-

way to superb FM/AM reception? The ite records, at a price that is true value
Rotel range of tuner-amplifiers herewith  for money. Check the features and

will give you the best of both worlds— specifications—then hear Rotel at any
superb AM-FM radio reception, and of the addresses below!

RN

TR §

s cEEEEn &

IR RN

1
i

an e St e € g e e N ot e S s s g b - st

Available from: TAS. Audio Services, 44 Wilson St, Burnie 7320

Telephone: 31 2390
N.S.W. M & G Hoskins Pty Ltd, 37 Castle St, Blakehurst 2221 VIC. Encel Electronics Pty Ltd, 431 Bridge Rd, Richmond 3121

Telephone: 546 1464 Telephone: 42 3762
Q'LD. Stereo Supplies, 95 Turbot St, Brisbane 4000 W.A. Albert TV & Hi-Fi, 282 Hay St, Perth 6000 .
Telephone: 21 3623 Telephone: 21 5004 e
S.A. Challenge Hi-Fi Stereo, 96 Pirie St, Adelaide 5000 A.C.T. Duratone Hi-Fi, Cnr Botany St & Altree Crt, Phillip 2606 2
Telephone: 223 3599 Telephone: 82 1388 4
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IDEAS FOR EXPERIMENTERS ©: 06"} cach tamo it
collector circuit will _ require a

progressively higher voﬁage output
from Q1 emitter to ignite. lie. a
stronger grip).

The number of lamps can be
increased as much as one likes, with
each stage input having a larger
number of series diodes. In the further
stages it is not necessary to stack all
those diodes since a single Zener will
do just as well. For more than four
stages reduce the value of R2 to 220
ohms.

RV1  adjusts
Reducing its
sensitivity.

STRENGTH TESTER

*4
+9to 12V

ANDGRIP LP1 LP2 LP3

ROBES

Q2 Qa3 Q4

D1 D2 D4
@®Q1-04 .. ALL BC108
B3 B2 @D1-D6.. ALL 1IN914
D6
the

value

sensitivity:

lowers the
R3 R4 RS
1% 1% i

[ BATTERY TRAP

When soldering leads to AA size cells
(the size used in pen torches) it is most
important to remove the metal disc at

oV

on the strength of grip one two or

Here is a circuit that will quickly tell
you and your friends whether it is safe
to go onto the beach with no chance
of someone kicking sand into your
face or conversely that a session with
the Charles Atlas academy is advisable!

The idea is to grip the two handgrips
which are made out of 256 mm wood
dowling (broom handle) covered with
aluminium foil.

The stronger the grip, the better the
electrical contact made and depending

more lamps will light up.

The circuit operates on the principle
that skin contact resistance can be
determined to some extent by the
amount of pressure applied between
the palms and the probes.

The greater the pressure, the lower
the resistance and hence the higher the
voltage output of the emitter of Q1.

Bases Q2, Q3...are connected to
the emitter follower via progressively

the bottom of the cell, and solder
directly on to the zinc case. These cells
are designed to be used under
compression, by the spring in a torch,
and they depend on the compression
to ensure good contact between the
metal disc and the cell itself. Without
the pressure — such as when a cell is
soldered into circuit, it's easy to get a
very poor contact or an actual open
circuit

AJ. Lowe

JANDS ELECTROMICS

Manufacturers of Professional
Audio products

electronics

TODAY

INTERNATIONAL

For only $9.60 for 12 issues you ensure that
every copy of ELECTRONICS TODAY
INTERNATIONAL will arrive on your

e Sound reinforcement
systems

e Mixing Consoles

doorstep as soon as it is published — and that
you'll never miss out on it if an issue happens

to sell out.

e Power amplifiers

Please deliver ELECTRONICS TODAY
INTERNATIONAL for the next 12 months, starting

with the . issue to

e Digital Control
equipment

Trade and retail enquiries

JANDS PTV LTD

39 Chalder St., Marrickville, NSW 2204,
Telephone 5605233

‘SUBSCRIPTION DEPT.’
15 BOUNDARY ST,

POST COUPONS TO
MODERN MAGAZINES,
RUSHCUTTERS BAY, 2011.
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m METRICDIAM (mm) SWG 8BS  EQUW WNCH
m 1t PREF  2nd PREF e
m 40  .080 0.0032
44 .081 0.0032
h 39 .090 0.0035
43 091 0.0036
z 0.100 0.100 0.003
38 101 0.0040
m 42 0.102 0.0040
0.112 M 0.112 0.0044
s 37 0.113 0.0045
40 0.122 0.0048
— 0.125 0.0049
m 36 0.127 0.0050
39 0.132 0.0052
m 0.140 0.0055
u 3B 0.143 0.0056
38 0.152 0.0060
0.160 34 0.160 0.0063
37 0.173 0.0068
h : 0.180 33 0.180 0.0071
Apal. st 1] 36 0.193 0.0076
bOiTo BT 0.200 0.200 0.0079
Applied Tech. m 2 0202 0.0080
Ariunya 35 0.213 0.0084
Arrow Electronics o 0.224 0.224 0.0088
3 0.226 0.0089
3 34 234 0.0092
Aust. Dept. of Health u 0.250 8.250 0.0098
Autel Systems - m 33 0.254 0.0100
g‘an\I/)I‘on E|ectrom‘cs' £ s 30 0.262 0.0103
Browntronics : < & 0278 0.0108
B.W.D. 0.280 0.280 0.0110.
Challenge Hi-Fi 1] 29 0.287 0.0113
Circuit Components 3 0.29%5 0.0116
n 0.315 30 0.315 0.0124
Dick Smith 28 0.320 0.0126
Douglas Hi-Fi . _— 29 0.345 0.0136
Dumark Eilectronics 0.355 0.355 0.0140
Edge Electrix 27 0.361 0.0142
28 0.376 0.0148
.4 4 3
Export Exchange Q400 26 gzgg gg::;
Ferguson Transformers 27 0'417 0‘01 64
Fred Falk p 1
George Hawthorn 0.450 0.450 0.0177
e 25 0.455 0.0179
26 0.457 0.0180
0.500 0.500 0.0197
25 0.508 0.0200
24 0.511 0.0201
International Dynamics .. ... 24 0.559 0.0220
:nFt!.Electronics Unlimited o 0.560 0.560 0.0220
HRAD e s i s s e s 23 0.574 .0226
Jacobt Mitchell 23 0.610 88240
John Carr 0§ 2 gg?; ggg;i
L 0710 0.710 0.0279
22 0.711 0.0280
Dt > 21 0724 0.0285
Leroya Industries cee 0.800 0.800 (Ot}
Logan Brae 21 20 0813 0.0320
Maurice Chapman 1 0900 0900 0.0354
Megasound 19 0912 0.0359
Micronics 20 0914 0.0360
M.S. Components 1.000 1.000 0.0394
N.I.C. Instruments Co. 19 1.016 0.0400
Panel Parts 18 1.092 0.0403
g:g;:i/rAust 1.12 1.120 0.0441
Plessey Pacific 7 Lt 0:0353
ey 18 1.219 0.0480
Haitraiets 126 1.250 0.0492
Selsound 16 1290 0.0508
Silvertone T 1.40 1.400 0.0551
Sonar, A.&R. 17 1.420 0.0560
15 1.422 0.0571
Thorn Electronical | "1:9 1.60 1.600 0.0630
Trident TV [ 16 1.626 0.0640
Video Hi-Fi ‘= Do o 14 1.628 0.0641
Wardrope & Carroll 2 5 5% 1.80 1.800 0.0709
Wedderspoon, W.C g of 15 13 183 0.0720
s 50% 2.00 2.000 0.0787
B2g%8 14 2.032 0.0800
w3 8 8T 12 2052 0.0808
w24 E 2.24 2.240 0.0882
N3B g E 11 2.304 0.0907
»Aco23 13 2.362 0.0920
hZs= 8 2.50 2.500 0.0084
o S o RE 10 2.588 0.1019
= S = 12 2.642 0.1040
BN20¢ 230 2.800 0.1102
o, g 8 § ] 9 2906 0.1144
E 0= o B -5 1" 2946 0.1160
i @ 3.15 3.150 0.1240
ws o § & 10 3.251 0.1280
= =7 s
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| The compliment we like best
about the new Monarch Series 8:

I”
5

T, o
Its no surprise

When people already think of one name as the best value for
[ money, they naturally expect every new model to maintain the
t same high standards — or improve on them. So, Monarch’s
| brilliant new Series 8 amplifiers will come as no great surprise.

[\ To] %urprise ‘- even though we've created a Monarch amplifiers remain *‘’kings” on a power-to-

supetb new amplifier, top-of-the-range Monarch
8000'to bring you continuous RMS power of 55
watts per channel at 8 ohms. with distortion of
less than 0.1%; even though we've included tape
dubbing and turnover controls; even though we've
produced a frequency response of 10 Hz to 60,000
Hz; even though we're presenting three other new
Monarch amplifiers — the 80, 88 and 800, which
feature dramatic improvements in power and ef-
ficiency. It's no great surprise — because you
expect Monarch to be the best. .. And it is, so all

performance-to-cost rating.

Try any of them. The prices are as undistorted
as the sounds. All with the same beauty of design
you expect of top performers. And all have the
Monarch two-year guarantee on parts and labour.
You know you're getting Monarch quality. With-
out paying more.

Monarch 8000 — 110 watts RMS

Monarch 800 80 watts RMS
Monarch 88 —_ 48 watts RMS
Monarch 80 — 24 watts RMS

4' MONARCH

e
AUSTRALIAN DISTRIBUTORS

; WEDDERSPODN

W. C. WEDDERSPOON PTY

LTD

3 Foid Street, Greenacre. 2190

Teiephone: 642 3993 642 2595
Showroom demonstration by appointment

AVAILABLE FROM REPUTABLE DEALERS EVERYWHERE
i
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Announcing the new JH
Phase Il Trio

. so quiet — no known amplifier can provide nearly enough
bass boost to bring the rumble content to the audible level of the

ﬁ recorded music.
NO\_N&A JH MODEL TO SUIT ALL REQUIREMENTS.
Phase |1 E — complete with arm and cartridge,

Phase || F — fitted with formula IV tone arm,
Phase || O — without tone arm or cartridge.

-

Phase 11 0 $125.00

Phase Il F $149.00

The JH lightweight turntable utilizes all of the long sought-for:# 55
advantages of lightness and eliminates the disadvantages of
weight and mass. It is a dramatically new product, offering a
performance which transcends all prewo‘..,{de;.gns irrespective
of price; it is allnew . . . new ideas, new teatures, & completely
new and fresh approach to turntable desigr! SPECIFICATIONS

Constructed of aluminium and suspended or the quietest and : ]
most friction-free teflon bearing yet devised, the platter requires POWERITOG LigAMB ;200 to
so little torque, that an extremely small 12-pole hysteresis 250 volts AC, 50 cps, 5 Watts.
synchronous motor, which is locked to the mains frequency, Speeds: 33!/s and 45 RPM.
drives it at constant speed, regardiess of line and load veriation. ~ Method of propulsion: Beit drive. Ph Il E $6149.0
YET, the mass of this platter plus its rubber mat and the mass of Rumble: Unmeasurably small. ot 3
the record are perfectly proportioned to the mass of the Wow and Flutter: Better than 0.04%.
armature of the motor, to wipe out all speed variation and still Hum Radiation: Negligible.
permit acceleration to synchronous speed in less than three-  piameter of platter: 12 ins.
quarters of a revolution!

EXCLUSIVE TO INSTROL HI-FI

Cnr. King & Pitt Street, Sydney Phone: 290 1399
91A York Street, Sydney Phone: 29 4258
375 Lonsdale Street, Melbourne Phone: 67 6831



