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turntable with
features you'd expect only on
a more expensive unit

One feature you’ll notice is the price; in fact O completely automatic tone arm return
we believe it to be ‘the best buy’ turntable 0O viscous-damped cueing lever
available today. O anti-skating dial scale. control
With features only expected on more 0O CD4 ready
expensive units, such as wow and flutter of 0.5 O audio insulated legs
WRMS thanks to the DC motor with FG and the list just goes on.
(frequency generator) servo-controlled circuits. Any way you want to look at it, you'll agree
How'’s this for a list of features. Practical, the Techmics SL23 is a sound buy, with
purposeful features like appearance and performance to match.

U illuminated stroboscope
O elliptical stylus
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Hand made sound.

With JBL you know you're not just paying for
the name. You're paying for a quality of sound that is

impossible to mass produce.
8L

| [ @IE

Cablnet tolerances are typically
held to 1/64th of an inch.

Until we developed them just recently, most JBL's
were out of the normal person’s reach. Now you can
own a pair of JBL's for around $500.

They're still more expensive than ordinary
speakers, but then they're JBL's aren't they.

JBL's require equipment so specialised
we had to design and build our own.

If we cut out all the things we do by hand, and
the checking double checking and rejecting, we could
probably produce a speaker for about 25% less. But
then it wouldn't really be a JBL. Our reputation is
based on an unchanging commitment fo quality. We
make no compromises. Never have, never will. The
same applies fo all the JBL range. Like the JBL Decades.

harman austraia pry ird
271 Harbord Road. Brookvale, Tel 939 2922
PO Box 6, Brookvale NSW 2100

Near enough is just not good enough.



IR FOR THE HARD OF HEARING

A wireless infrared communication
system for use in classrooms for the
hard-of-hearing has been developed by
Seimens. Being free of cables and leads,
the pupils can move about unhindered
and yet be in constant touch with the
teacher, via their headphones. The system
is superior to the induction systems
previously used in that the transmission

MICROSURGERY CAMERA

The potential of TV as a teaching aid
was demonstrated recently at an
International Microsurgery Workshop
in Sydney, attended by about 30
surgeons from abroad and Australia.
By means of a Hitachi compact colour
TV camera linked to a high power
microscope, microsurgical techniques
were shown on colour TV monitors,
and the surgeons were then able to copy
the methods shown on the screens.

The demonstrators used a Zeiss
microscope with a Hitachi 9015 camera
mounted integrally to the viewing
optics. This was the first demonstration
in Australia of this camera from AWA
Rediffusion, recently appointed a
distributor of Hitachi closed circuit
television products in Australia.

The Hitachi 9015 is about 100 mm
square and 220 mm long. More details
from AWA Rediffusion Pty. Ltd.

news digest

is contained within the walls of one
classroom.

In the ctassroom there are four infrared
radiators, which are either fixed on
mobile stands and placed around the
room or mounted on the walls or ceiling.
Each radiator has twelve LEDs; the 48
diodes are sufficient to ensure that a
classroom measuring about 80 sq metres
is evenly “illuminated”. The total power
of the radiation is only 0.5 watts.
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ELECTRONICS SHOW

Australia’s first consumer Electronics
Show is to open in Sydney this August.
The show, to be held in the Sydney
Hilton, is sponsored by the High Fidelit
Association and supported by Hi-Fi
Review. It will include seminars and the
first conference of Australia retailers.
The show will be open to the public
for limited periods.

30 MINS OF TV ON A CARD!

A photosensitive plate, 127 x 178 mm,
costing about 25¢ to make, can store
a digitised TV programme. The Digital
Recording Company of New York
already has a prototype and plans to
make pre-production units available in
about a year. The company estimates
that playback equipment could cost as
little as US$300.

The system uses microscopic dots
and spaces, at a density of 300 000 000
bits per square inch, to record the data.

s

TIME DELAY PROBLEMS

We apologise to readers who had to wait
longer than usual for their May issue.
The delay was a result of production
problems we were facing at that time
and for the next few issues ET | will

not appear in the shops until the
beginning of the month on the cover.
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SINGLE MASK BUBBLE
MEMORY

In magnetic bubble memories that are
controlled by current pulses and a
rotating magnetic drive field, three or
more masks are needed for processing
one chip. The Philips Research
Laboratories in Eindhoven have made
an experimental bubble memory
requiring only one mask per chip.
Writing, reading and erasure are achieved
by temporary changes of the sense of
rotation of the drive field.

ONE WATCH, TWO DISPLAYS

Now available in the US is the new

Pulsar men’s watch from Time Computer.
This watch uses separate LED displays
for time and day of the week. By not
adapting seven-segment displays for

alpha characters the letters are given a
more readable shape.

KODAK INSTANT ELECTRONICS

Kodak’s new instant cameras are using

a four-function bipolar linear IC to
control aperture selection, shutter

speed, and indicators for flash required
and low battery. The eight pin transparent
plastic DIP also includes a silicon photo
diode.

ELECTRONIC ALARM WATCH

The Japanese manufacturer, Citizen
Watch, are marketing (overseas at the
moment) an LCD watch which displays
hour, minutes and seconds, and in
addition has an alarm facility.

VOICE CONTROLLED COMPUTER
FOR NAVY

EMI Threshold Ltd has delivered its
third voice-operated computer system
to the UK Ministry of Defence. This
system, which is operated and control!-
ed solely by human speech, is to be
used by the office of the Hydrographer
of the Navy for digitising feature in-
formation of navigational charts.

CB SELF-LICENSING

The FCC has introduced a temporary
system to cope with the flood of
applications for CB licences. The
applicant simply fills in a form and
makes a call-sign by taking the letter
K, adding his initials, and then his zip
code.

HP27

A new pocket calculator combining

the most frequently used scientific,
statistical and financial functions has
been introduced by Hewlett-Packard.
The HP-27, priced at $217.00 including
tax, {($195.00 excluding tax), contains
more preprogrammed functions and
operations than any other HP pocket
calculator.

The HP-27 is the first pocket calculator
to incorporate tools to perform most
scientific calculations as well as financial
capability. For the business person, the
calculator provides a combination of
compound interest and statistical
capabilities.

The HP-27 provides several new
functions: in statistics — variance,
correlation coefficient and normal
distribution; in finance — net present
value and internal rate of return for up
to 10 uneven cash flows. Ten addressable
memories for data storage, five financial
memories, the last-x memory and the

four operational stack memories allow
the user to make complex, lengthy
calculations without having to record
intermediate answers or re-enter constant
data. Six selectable clearing options
increase the flexibility of use of the
calculator's memories.

Customer deliveries will begin within
four weeks from Hewlett-Packard
Australia Pty. Ltd., 31-41 Joseph St.
Blackburn, Vic 3130.

GILETTE WATCHES

Gilette, the razor company, has
ordered digital watch modules for LED
watches they plan to market later this
year in the US.

NEW TEKTRONIX TERMINAL

The lowest priced computer graphics
terminal from Tektronix, the 4006-1,
has been announced recently. The
4006-1 is compatible with most main-
frame computers and it will be sup-
ported by the same graphic software
available for Tektronix’ complete
family of graphic terminals, ptus a new
Interactive Graphing Package.

Hard copy cormpatibility is included
using the Tektronix 4631 hard copy
unit. Off-line storage can be provided
by the Ektronix 4923 Digital Cartridge
Tape Recorder.

The crisp, clear (800,000 point) graph-
ics and the low price is expected to
invite both OEM accounts and end users.

The newly-developed Interactive
Graphing Package enables the non-
programmer to gencrate on-screen
single and multiple line graphs, bar
charts, log plots and calendar plots.
Additional features of this package
include automatic sealing and interactive
labelling.

These two plots show a digitised perspective of
a landscape constructed from a contour map.
The two views are of the same area: one from
the southeast and one northwest. The user can
rotate the plot for any view.

{Continued on page 11)
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Woolloomooloo

In the space of three months a remarkable change
has been made to an old building at the wharf end
of Dowling Street, Woolloomooloo, where Convoy
has moved from their smaller premises nearby. It
has been completely renovated and transformed
into a complex of showrooms to demonstrate and
supply high quality High Fidelity equipment and
Colour T.V., in three separate acoustically treated
rooms, Audio Visual Programming studios, an A.V.
Theatrette, Administration, and well equipped
Service facilities. Ample space .is available for
Convoy’s activities in the Wholesale distribution of
TDK Tape and top line Hi-Fi equipment.

el

Entrance Foyer to Convoy Sound




“c CONVOY SOUND — This is the new trading name by
which retail activities will be known in future — previously

The Technocentre. For Hi-Fi enthusiasts considering the
purchase of quality equipment, a visit to Convoy Sound
provides the opportunity to hear a wide range of famous

brands, listen in comfort without the intrusion of traffic
noise or other equipment and talk with experienced sales
‘m ‘t“g staff. Clients may park at the Shell Service Station
opposite without charge. The three acoustically treated

demonstration rooms enable clients to hear equipment as
it would sound in their home environment.

THE B & O ROOM — As you enter the new
showrooms on your left is a demonstration suite
entirely devoted to Bang & Olufsen equipment,
attractively designed in a Scandinavian decor and
natural Pine. Convoy are the B & O specialists in the
Sydney area for the Danish Bang & Olufsen (B & O)
equipment. A company that enjoys the highest
reputation for design orientated High Fidelity
equipment and what are regarded by many as the
finest colour T.V. sets in the world.

THE SWINGER'S ROOM — Ahead of you the
“Swinger's Room’’ is a complete contrast with its
bright and exciting decor. This suite has been set
aside for the more popular medium and upper quality
equipment from selected and famous brands which
include B & W, Harman Kardon, J.B.L., Marantz,
Nakamichi, Peerless, Pioneer, Sonab, Teac, Technics
etc. A room designed for the young enthusiasts and
those interested in the modern trends of music.

CONNOISSEUR'S ROOM — A few steps to the right
and you walk into the ‘‘Connoisseur’s Room”,
quietly elegant in its decor, this suite has been
established for the sound perfectionist, who may sit
in a quiet relaxing atmosphere and experience the
subtle differences that are to be heard in the world’s
best amplifiers, tape decks and loudspeakers.

No one who is considering a really top quality
system, or who wants to measure their own system
" against the best, should miss visiting this unique

* sound demonstration.
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Cassette Recorders

TDK Magnetic Tapes and Cassettes

Convoy are the exclusive distributors in Australia for
TDK Electronics Co. Limited, one of the world’s
leading manufacturers of magnetic tape. Founded in
1932, today TDK is renowned the world over for its
magnetic tape technology and its complete lines of
Audio, Video and Computer grade tapes of
unsurpassed quality.

Audio Visual Demonstration Theatrette

Nakamichi Research Inc. is now generally accepted as
the world leader in design and manufacture of
cassette recorders with a quality equalling the best
reel-to-reel tape recorders.

Bowers & Wilkins (B & W) Monitor Loudspeakers
John Bowers who founded B & W just over 10 years
ago has been a pure sound fad for many years. All B

Y speakérs are designed to produce clean natural

uncoloured sound without distortion. The latest
product from B & W, the DM®, has been described as
the finest domestic loudspeaker yet produced.

Convoy Service Division

Accuphase Amplifiers and Tuner Amplifiers
Accuphase design philosophy greatly reflects the
origin of its brand name. It is derived from the two
words, “ACCURATE” and "“PHASE”. Accuphase
equipment can even be likened to a rare
"Stradivarius’”’. At least, that is how much stress is
attached in manufacturing policy to originality and
handcraftsmanship.

Electrosonic

Electrosonic Limited London, England, are one of
the leading designers and manufacturers of electronic
control equipment for synchronised slide/sound
Audio Visual presentations.

Audio Visual Encoding Studio
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THE CONVOY STORY

Company Growth

Built on Quality
Convoy was founded in March 1965 by
its Chairman Malcolm Goldfinch in
Kent Street, Sydney. He maintains a
close interest in the business and makes
frequent trips overseas to keep in touch
with new product development and the
manufacturers Convoy represents in
Australia. The Company achieved
steady growth during its early years
which first made necessary its move to
Maclean Street, Woolloomooloo.
Progress accelerated over the past three
years requiring much larger premises.
The firm’s Managing Director, Dennis
Gowing who joined Convoy in January
1973, attributes the Company’s growth
largely to the careful selection of
outstanding products to represent — all
are market leaders in their respective
fields, yet complimentary to each other.
Dennis Gowing says, “‘By specialising in
top quality equipment, the reputation
of Convoy can only stand or fall on the
excellence and performance of the
equipment and services the Company
presents to its clients’’. "‘For this reason
irrespective of the manufacturer’s
Warranty, our technicians carefully test
all items of equipment sold prior to sale
and in many instances we offer our own
Warranty which exceeds the
manufacturer’'s Warranty. For example,
Convoy offers a 5 Year Warranty on
some top quality amplifiers’.

Why Woolloomooloo?

Convoy requires considerable space and
parking for its various activities. In a
City location the noise of traffic impairs
the effective use of demonstration
rooms, city parking is difficult and
costly for clients and staff, and high city
rents would make it difficult to hold
down prices.

Convoy’'s management decided to
remain in the area where they had
become so well known over the last six
years, as Woolloomooloo is
conveniently located only eight minutes
away from the production, advertising
and promotional world in North
Sydney, City Professional Investment
and Commercial areas, Macquarie Street
Doctors and still within easy reach of
Kings Cross and the Eastern Suburbs.

Clients contemplating the purchase of
top quality Hi-Fi equipment, or
involved in the encoding of an Audio
Visual programme or planning a
Muiti-Screen  presentation, will find
Convoy easy to identify with its
attractive and very distinctive ‘‘Big C”
exterior building decoration.

Company Organisation

Convoy is organised into autonomous

yet complimentary Divisions.

Convoy Sound handles the
activities of the Company

Convoy TDK Division is responsible for
the Australia wide distribution of
TDK tape.

Retail

10

Convoy Wholesale Division handles the
exclusive distribution of top quality
Hi-Fi equipment.

Convoy Electrosonic handles the sale
and hire of Electrosonic equipment
for Audio Visual presentations.

Convoy Service provides technical
service back-up to all .Convoy
Divisions also Warranty and other
service to clients.

Convoy Sound

is the new trading name by which the
retail activities will in future be
identified. The main showrooms and
demonstration rooms are located on the
Ground Floor at 4 Dowling Street,
Woolloomooloo, Sydney. A smaller City
showroom devoted exclusively to Bang
& Olufsen equipment, was recently
opened at 387 George Street at the rear
of Dukes Records.

In the Dowling Street premises all
the demonstration rooms are
acoustically treated to resemble the
acoustics in your own home. Although
they are just a few paces from each
other, they enclose you completely in
their own special and separate worlds of
sound. Being free of ambient noise from
traffic one can listen undisturbed and at
peace and judge the quality of sound at
low volume as you would use in your
own home. Dennis Gowing says, ‘‘You
cannot demonstrate top quality Hi-Fi
equipment against a background of
traffic noise or with other equipment
operating in the same showroom’'.

TDK Tape Division

Convoy are the exclusive distributors in
Australia for TDK ELECTRONICS CO.
LTD “one of the world’s leading
manufacturers of top quality magnetic
tape. TDK are credited with bringing
about a ‘“‘revolution” in tape technology
which turned the cassette into a true
high fidelity medium. TDK's latest
breakthrough in tape technology is
Super Avilyn — SA. An entirely new
magnetic particle completely
interchangeable with Chromium
Dioxide, but with superior sensitivity in
low and middle frequencies and much
reduced headwear. Authoritative
commentators have said that Super
Avilyn tape looks like being one of the
most important advances in tape
formulations in the mid-seventies.

Wholesale Division

Executive offices and wholesale trade
displays are located on the First Floor.
This Division handles the Australia wide
distribution of top quality Hi-Fi
equipment including world renowned
brands such as Bowers & Wilkins
Loudspeakers, Nakamichi Tape Decks
and Accuphase Amplifiers.

Convoy Electrosonic
A major portion of the First Floor is
given over to Convoy's Electrosonic
Division. If you plan a marketing
seminar, an exhibition or permanent
Audio Visual instalation, here you will
find experts to advise you, a theatrette
to demonstrate and discuss your
requirements, and a fully equipped A.V.
encoding studio. A wide range of
equipment for single or multiscreen
synchronised Slide/Sound Audio Visual
presentations is available, either on
outright sale or rental. Convoy
Electrosonic equipment is in use at
o Hunter Douglas Domus e Regatta
Point Exhibition Canberra e O.T.C.
Theatrette Broadway Sydney e L.J.
Hooker auction rooms Sydney
otC.S.I.R.O. Observatory Parkes etc.
etc. .
Clients for whom Convoy have
handled touring A.V. presentations
includes A.N.Z., Bank e Ford Motor
Company e Liptons Tea @ G.E. e S.C.
Johnson e National Bank e Hoover
e V.W, etc. etc.

Convoy Service
Convoy’s technicians have the service
capability and experience to handle the
most complex electronic audio and
audio visual equipment. A large well
equipped Service Department is located
on the Top Floor of the new building.
Convoy is made up of a young
enthusiastic team of competent
executives, all specialists in their
respective areas. They have at their
disposal probably the best facilities for
demonstrating top quality sound and
Audio Visual equipment in Australia, if
not the Southern hemisphere. The
products they represent are world
leaders in their respective areas.

CONVOY INTERNATIONAL
PTY LIMITED,
A complete service for quality
high fidelity, colour T.V. and
audio visual equipment.

MAIN SHOWROOMS
4 Dowling St., Woolloomooloo
Sydney 2011.
Tel: 357 2444 358 2088.
Telex AA23111

B&O
CITY SHOWROOM
387 George St., City
(in Dukes Records)
Tel: 29 1364
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NEW GENERAL COVERAGE
RECEIVER FROM YAESU MUSEN

A new general coverage receiver has
appeared from Yaesu Musen. It is the
FRG-7, based on the design of the
Wadley Loop drift cancellation circuit.
It covers the range 0.5 — 30 MHz
continuously in 1 MHz bands, with
dial readout of better than 5 kHz.

The FRG-7 accepts any of three power
sources: 230 V ac, external 12 V dc and
internal 8 dry cells. The FRG-7’s Wadley
loop system, coupled with its triple
conversion superhet circuit provides

an extremely high sensitivity and excellent

stability.

The Australian agents for Yaesu Musen
are Bail Electronic Services, 60 Shannon
Street, Box Hill North, Vic 3129,

DIGITAL WATCH WITH HAN DS!

A Swiss company, Zenith Time, have a .
digital watch which looks like a con-
ventional 'analogue’ watch: it displays

the time on ordinary watch hands. Below

and to the right of the dial there is a
small LED display which can show

seconds, date, or am/pm. Setting of either

section is by push-button.

ALI'S THE LOUDEST

High volume speakers of the future are
likely to be made from aluminium. The
moving elements {the cone and voice
coil) of speakers used by rock bands
frequently overheat and fail. A division
of US’s Keene Corporation has recently
developed an adhesive-coated aluminium

foil for use in these sensitive components.

RF SWEEP GENERATORS

Two new RF sweep generators have been
announced by Tektronix: SW 503 (5082}
and the SW 503 Option 1 {75{2}. Both
generators cover a frequency range of

1 to 400 MHz. They have variable sweep
rate, step attenuator, 20 dB vernier
attenuator, and a crystal controlled
marker generator which provides comb
type markers at 1, 10, and 50 MHz.

A unique feature when used in con-
cunction with a DC 502 Digital Counter
{with option 7 installed) is their ability
to provide a variable marker covering
the entire 1 to 400 MHz frequency
range with the marker frequency read
directly on the digital counter.

The picture shows the SW503
{Option 1) in the TM 515 power module
with DC502 (Option 7) counter, DM502
Digital Multimeter and SC502 scope.
Tektronix Australia, 80 Waterloo Road,
North Ryde, NSW 2113.

news digest

PORTABLE PRINTING
CALCULATOR

The first of a new generation of small,
portable printing calculators operating
on rechargeable batteries or line current
was introduced by the Hewlett-Packard
recently. The HP-91, priced at $487
{$541.79 including sales tax, if
applicable) is an advanced scientific
calculator with a large display and a
buffered keyboard {so data may be
keyed in at high speed).

The 1.2 kg calculator is small enough
{229 x 203 x 64 mm) to fitinto a
briefcase for travel or a desk drawer for
security. The HP-91 is a more powerful
version of the HP-45 pocket calculator,
with the added capability of creating
a printed log of all calculations. It has
all of the preprogrammed functions

of the HP-45, plys 16 addressable
memory registers instead of 9; engineering
notation; performs regression and linear
estimates; three percent functions

instead of two; and keyboard buffering
seven keystrokes deep.

A 220-page owner’s handbook is
included with the calculator. It contains
user instructions and a comprehensive
application section that gives the most
efficient keystroke sequences for solving
probiems in the fields of mathematics,
statistics, finance, navigation and
surveying. An AC adapter/recharger and
a carrying case also come with the new
calculator.

The HP-91 is available approximately
four weeks after receipt of order from
Hewlett-Packard Australia Pty Ltd.,

31 Joseph St., Blackburn, Vic 3130.
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New Rondo 3000X

From Convoy International-

the latest
‘silver-look’ hi fi system from Pioneer.

It must be the last word in stereo systems.
A rare marriage of design purity and sound excellence.
In the Rondo 3000X, the imposing
receiver-amplifier hits a new peak in
functional elegance. The turntable
is precise in profile. While the 3-way,
3 speaker system has a clean-cut
brilliance. In this new Rondo,
‘X" marks the difference between
today and the exciting sounds
e Of tomorrow.

Covered by exclusive
Pioneer 1-2-3 warranty.

See it now...héar it now at

Convoy International v

4 Dowling Street, Woolloomooloo. 2011
Telephone 358-2088.

WPIONEER

leads the world in sound

PN1OY
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ADD YOUR OWN COLOURS

A video colourising device is now
available from Fairlight Instruments.
The Fairlight Colour Synthesiser, Mode!
108, generates a six colour image from
a standard black and white video source.
Each selected colour is allocated to one
of six grey-scale ranges, between black
and white.

Video production units can use this
equipment to add any desired colours
to B/W or colour film, or videotape.
The 108 is especially useful for graphics
and animation. Startling effects can be
achieved by selecting unusual or
complemzntary colours.

An interesting feature of the 108 is
that the colour turnover points (the
grey level at which one colour changes
to another) are variable. Setting up is
facilitated by a switchable reference
band test pattern. The colours and
turnover points are displayed in order
of grey-scale value across the top of
the output picture.

The unit can generate its own sync
and blanking, if required, allowing a

BenmirannwE
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complete colourising system to comprise
a black and white camera, a colour
monitor and the 108. For studio
situations sync and blanking can be
accepted externally.

For further information contact
Fairlight Instruments Pty Ltd., 15
Boundary Street, Rushcutters Bay,

NSW 2011. Telephone 31-3606.

RAIL FORCE TRANSDUCER

British Rail scientists have developed a
simple method of measuring the internal
rail force of a long length of rail in
service. Until now there has been no
reliable means for determining the force

other than by cutting the rail and mea-
suring the resultant change in length.
This method does not require cutting
the rail.

The transducer is a cylinder 29 mm in
diameter (the standard fishbolt hole
size on BR). The transducers operate on
the vibrating wire principle and each
device has two sensing elements built
into it to cover a stress measuring range
of 700 kN compressive to 300 kN ten-
sile load. Readings from the transducers
are taken using the portable strain
measuring instrument (type GT1169).
Temperature readings are made at the
same time to monitor changes in stress
free temperature. A rail force value is
then determined using a calibration
curve,

The Australian agents are Richard
Foot (Austratia) Pty. Ltd., 63 Hume
Street, Crows Nest, NSW 2065.

FOR THE URBAN SPACEMAN

A new organisation has been formed in
the US to give non-NASA people a say
in the future of the space programme.
The National Space Institute is open to
people from all walks of life and it will
present their views to NASA and Congress.
Membership fees (in US$) are: $9 (under
18}, $15 (annual, adult), $100 (life)

and $1000 (corporate). Members will
get advice on technical queries, and a
magazine is planned. NS is designing

a ‘Space Product’ logo for manufacturers
to use on products based on space
technology .

MPU ON TV

MACE are able to supply Matrox products

MTX 1632 and MTX816. These

modules will display alphanumeric data
on a standard TV monitor when
connected to the address and data buses
of a microprocessor system. The 816
gives 8 lines of 16 characters and the
1632 gives 16 lines of 32 characters. The
one-off prices are $194 and $285, plus
sales tax and duty (if applicable).
Delivery time is 6 to 8 weeks. From
Measuring and Control Equipment Co.
Pty. Ltd., 9 Mobbs Lane, Carlingford,
NSW 2118.
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LEADLESS PACK

General Instrument’s Microelectronics
division are to offer some of their ICs

in leadless packages. The Mini-Pak is
much smaller than its DIP equivalent:
13 x 13 x 3 mm versus 38 x 13 x 5 mm
for a 28-connection chip. GIM will offer
its TV game and several calculator chips
in the new format. The connections are
made to an array of solder bumps on
the underside of the square substrate.

FOR
SALE

Used laboratory equipment in
good condition. Most with
original handbook,

1. Schtumberger strip chart recorder
Model No.EU 205-11.

. Weston Model 4444 Auto ranging

digital multimeter.

. AVO-meter No.8 MK 1.

. Hewlett-Packard Model 4260 A
universal bridge.
Schliumberger digital voltmeter

Mode! No.LM1604.

. Hewlett-Packard oscilloscope. Model
182A main frame with type 1801A
— 50 mHz dual vertical amplifiers
and delayed time base type 1822A
with P 6021 current probe.

7.Climatic cabinet temperature

adjustable from 260C to 1100C
+10C with 2ft x 2ft x 2ft working
space.

o 0 bW N

Contact Mr Max Palmer
~ LUKE ELECTRICS,
Cook Street, Mitcham, Victoria,
Telephone 874-7444.
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MICROPROCESSOR WATCHES

Intel will soon be producing chips that
answer the varying market (as

far as features are concerned) problems
of the watch-chip manufacturer. It is

: ! ELECTRONIC OLYMPICS
possible to mask-program the chips for

4-, 8-, or 8-digit displays, up to 8 timing The Ol_vm_p'\c R'adio and Televi.sion
functions, and a choice of segment Organisation will employ a trained staff
styles and alphanumerics. of 16806 for the two weeks July 17th

to August 1st. TV services will be provided
MS MOVE :

for 70 countries and radio for all 110
MS Components have moved 10 new countries represented. Provision will
premises in Redfern. The shop, at 164- be made for 700 commentators and
166 Redfern Road gives increased there will be at least 19 mobile units,
display area for the company’s hi-fi 87 VTRs, 103 CTV cameras, 17 slow-
products: KEF, Ultralinear, Lenco, motion VTRs and 4500 audio circuits!
Sherwood, etc. Australia’s programmes, like those from

The company also sells components other major broadcasters, will come from

from the shop — direct or by mait augmented productions, using some
order. The new phone number ORTO feed but supplementing this with
is 69 5922 our own cameras and production.

news diges

ETI KITS IN NEW ZEALAND

Good news for our readers on the other
side of the Tasman. We have, from time
to time, received letters from our New
Zealand readers enquiring after the
availability of kits of components for
several ETI! projects. Often the smaller
New Zealand market has discouraged
local suppliers from assembling kits and
with the import restrictions it has been
virtually impossible for New Zealand
hobbyists to build a number of popular
projects.

Applied Technology Pty. Ltd,, a
leading supplier of kits to the Australian
market, has now made arrangements to

WIN A GALGULATORL

Each month we are offering an
electronic calculator as a prize in
this regular competition. This time
it is the Unitrex 90IMR mini
slide-rule electronic calculator. All
you have to do is complete the
crossword below and get it back to
us by the 16th of July. Then we

will draw coupons from u barrel
until we find a correct entry. The
winner will be announced in ETI
soorn afterwards.

Calcutator Contest {June)
Electronics Today International
15 Boundary St

Rushcutters Bay NSW 2011

*‘Win a Calculator Contest’

Plcode. . .
Permit No TC 7578

6
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THIS MONTH’S PRIZE

The Unitrex 90IMR is a mini
slide-rule calculator  with  full
memory. Using algebraic logic it
can handle chain and mixed
calculations, displaying the results
on its 8-digit display. Squares,
square-roots  and  reciprocals  are
automuatic and a true 4-key memory
selectively stores and accumulates
in a separate register. The
percentage key cnables add-on and
discount capability. There is
automatic constant on all four main
functions. The calculator indicates
credit balance and overflow. Case
and batteries are included.

CLUES

ACROSS
. Alter me oar (electricallv)
. One problem on the TV in
Hanover

DOWN

Jostle

. The man  who
telephone

. Modulaior-demodulator

invented the

RESULT OF APRIL CONTEST
What are the chances of 2 or more
people out ot a group ot 20 having
the same birthday? Surprisingly it is
odds on ... almost 60%! The
nearest answer on the entry coupon
was 63% and the winner is Mr Y
Young of Applecross, WA.
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have a range of the more popular ETI
kits available directly to New Zealand
readers, and has established a small
warehouse facility in Auckland. The
local operation is to be staffed by Kiwi
enthusiasts. Negotiations are currently
proceeding to establish the necessary
ticences, and from our initial investi
gations most kits will be available.
There is also a strong possibility that
most components, particularly semi-
conductors, will also be offered.

Further enquiries may be directed to
Applied Technology (N.Z.) Pty. Ltd.,
The Electronic Mailbox, P.O. Box 4289,
Auckland, New Zealand.

NIPPON MPUs

Nippon are hoping to win a large pro-
portion of the Japanese microcomputer
market with a range of new products
that will completely match the range of
8-bit devices presently produced by
Intel.

PROJECTION TV

After the introduction of the Advent
{Video Beam) projection TV in 1974,
other models are being developed by
Advent and other US companies. GE
have demonstrated a rear-projection
type offering perfect registration and
high brightness. A single beam source
eliminates convergence problems andd
the colour image is formed by deforma-
tion of a thin oil film. The screen is then
illuminated with a xenon arc source
giving an image seven times brighter
than models projecting a conventional
picture tube image.

ERRATUM P.65MAY 1976

The special offer with Dick Smith
Electronics had a typing error on the
coupon: the text correctly stated that
25 EM402 diodes were available for $1.
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SENNHEISER

MICROPHONES

VIC: 493-499 Victoria St.,
West Melbourne. 3003
Phone: 3299633

Sennheiser’s significant
design features give you low
sensitivity to noise and vibration,
with maximum brilliance of
reproduction and perfect
directional characteristics.

If you would like to know
more about the huge range of
Sennheiser microphones, now
is the time to talk to
Cunninghams.

HHC6471J



Choosing

your microphone

A microphpne simply converts sounds to audio signals, or does it? There are many
types of microphone and they all perform in different ways. So don’t just pick the
first one that comes to hand; this article will help you decide which mike is best

for the job.

The Shure PESEQ E-Qualidyne microphone.

MICROPHONE SPECIFICATIONS
tend to be masterpieces of obscurity.

The beginner faced with buying a
microphone has to reconcile
conflicting requirements between the
equipment he already has, the
recordings he wants to make, and the
amount of money he can afford to
pay. The literature he gets from
manufacturers may or may not be very
helpful. .

Microphones react differently to
sounds coming from different
directions. The most important
direction, of course, is from the
front. The directional response can be
considered as a comparison between
this front or ‘on-axis’ response and all
other directions.

A polar plot or polar diagram, three
of which are shown in Fig. 1, is aline
joining all those points around the
microphone which give the same
output for a given sound level. In
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Fig. 2. Pressure operation. Diaphragm D re-
acts only to rapid pressure changes, which
may come from any direction. A is a small
aperture to avoid permanent diaphragm
deflexions, E is the enclosure.

o

A

. DIAPHRAGM

=

Fig. 1. Polar Diagrams.

Top: Omnidirectional response.

Centre: Bidirectional or figure of eight.
Bottom: Cardioid, the sum of the top and
‘the middle responses.

Response at c in the bottom diagram is the
same as that at a on the other two diagrams,
whereatom=a toc.

other words, if you were to move a
sound all around the omnidirectional
microphone shown at the top of Fig. 1
you would get the same output from
the microphone without having to
move closer to it. On the other hand,
if you were to move a sound round the
figure of eight microphone there
would be no response from the
microphone at the sides at right angles
to its axis but the response would
increase again towards the back.

PRESSURE TRANSDUCER

The directional characteristics of the
microphone depend on its
construction. Hf, as in Fig. 2, the rear
of the-diaphragm is totally enclosed
apart from an atmospheric pressure
equalisation tube, then the diaphragm
will react only to rapid changes in air
pressure. If the diaphragm is not so big
as to interfere with the sound waves it
will respond to sound from any

7

|
x—’
N

Fig. 3. Pressure gradient operation.

L

SOUND PRESSURE —»

D

Distance x is the path difference between
the front and the back of the diaphragm:.

direction since these changes in
pressure can approach from any
direction. Thus it is a pressure
transducer.

Another kind of operation is pressure
gradient operation. The diaphragm
(Fig. 3) is exposed on both sides. A
sound wave coming from direction A
strikes the front of the diaphragm first
and then travels round to the back. in
doing so it will have to move distance
x, the path difference between front
and back. In this time the pressure
at the front of the diaphragm will have
altered according to the pressure
pattern of the incoming wave. If the
wavelength of the sound is long
compared with x (Fig. 4) the pressure
change which occurs while the wave
travels distance x will not be great. In
the limit, when the sound pressure is
constant, there will be no difference
along the path length x at all. At low
frequencies x will be smal! compared

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976

PATH LENGTH FROM ONE SIDE OF

DIAPHRAGM TO THE OTHER

x=N\2

-~

/] e

Fig. 4. Pressure gradient and frequency.
As the wave travels distance x its
amplitude (i.e. the pressure) changes and
the diaphragm senses this differential.

with the wavelength and it can be
assumed that P; to P, is a linear
portion of the pressure curve, so that
P, — P, genuinely represents the
pressure gradient. Here the force on
the diaphragm is proportional to
frequency, and this is roughly true
until the distance is a quarter of the
wavelength of the sound.

CARDIOID PATTERNS

The pressure gradient microphone
will only respond to sounds from
the front. Sounds from position
C in Fig. 3 will have no effect on the
diaphragm since pressures on either
side of it are equal. Sounds from D
will have the same effect as those from
A but will be phase reversed since they
move the diaphragm in the opposite
sense, so that alithough the
microphone would give the same
voltage output at B as at A, the output
at A would be +V and the voltage at B
would be —V. It is for this reason that
if the omnidirectional and figure of
eight characteristic are combined — as
they can be by connecting an
omnidirectional microphone element
to a figure of eight element — then the
responses of the two characteristics
add at the front and subtract at the
back, giving the cardioid characteristic
shown in the third part of diagram 1.

PHASE SHIFT

The cardioid characteristic can also
be obtained as follows. Figure 5 shows
a phase shift operated microphone, in
which the amount by which the phase
of the incident wave is shifted between
the front and the rear of the
microphone is related to the angle of
incidence of the sound wave. In the
diaphragm shown, the path difference

17



Choosing your microphone

A/PERTURE
L

DIAPHRAGM

t——d2

I Y

dl— p» -— —

Fig. 5. Phase shift operated microphone.

for sound behind the microphone is
zero because d, = d,. This means that
there will be no response to sounds
coming from the back. If the sound
comes from the front there will be a
phase shift which will reinforce the
motion of the wave impinging on the
front of the diaphragm. For the
arrangement shown, the reinforcement
will be maximum when d; + da =A/2
making the pattern frequency
dependent, and in a practical
microphone ports are provided for the
high, medium and low frequencies to
give a uniform response, as shown in
Fig. 6. Here d, is the distance to the
low frequency port, d, that to the mid
frequency port and dj is that to the
high frequency port. The three ports
can be replaced by a long slot.

As the size of the ports or slot tends
to zero the microphone will tend to
become pressure operated, giving an
omnidirectional pattern. As the size of
the ports tends towards infinity, where

S %

l

d1
rt— d2 ———p{
-4——.13—-1
L 1L J B i
P DIAPHRAGM
L J | ] [ 1L
CASE

Fig. 6. Ported phase shift microphone.

the back of the diaphragm is open, the
microphone will tend toward pressure
gradient operation, giving a
bidirectional or figure of eight pattern.
When the apertures are between these
sizes the microphone will act in a
combination of pressure and pressure
gradient operation, giving various
forms of cardioid pattern.

HAND MICROPHONES

The omnidirectional microphone is
best for use as a hand microphone.
There is less handling noise and the
user need not be on axis for the
microphone to give full output. The
omnidirectional microphone, is also
less prone to a phenomenon known as
‘proximity effect’, which means that
as the microphone gets nearer to the
source of a sound it exaggerates the
bass response. On the other hand an
omnidirectional microphone is not
easily used in public address work

The AKG D707C microphone.

because it may pick up the sound from
an audience loudspeaker and
re-amplify it, causing howl-round or
feedback. This is best eliminated
by using a cardioid, which does
not respond to sounds coming
from behind it and will not be so
affected by auditorium loudspeakers.
Often auditorium loudspeakers are
placed in front of the performers and
have their own directional pattern
which prevents their output reaching
the stage microphones.

POPPING

Another problem is breath popping,
which occurs when a performer sends
a puff of hot steamy air into the
internal organs of a microphone.
Omnidirectional microphones are less
sensitive to this kind of thing and
cardioids can be protected from it by
windshields. A ribbon might not
recover. If a windshield is used on a
cardioid with a port or aperture in the
body of the microphone, as in the
AKG series, the ports should be
windshielded too.

The figure of eight combination
overcomes disadvantages inherent in
the omnidirectional and cardioid
designs. The omnidirectional, while it
has many advantages, responds to
echoes and reverberations in a room as
well as the direct sound. The cardioid
responds, in general, to the direct
sound, which is why it tends to be
used in situations where an audience is
present and it can therefore reduce the
coughs, chair scrapes and, if you're
unlucky, snoring that may occur on
such occasions. On the other hand the
cardioid tends to produce a very dry
sound, particularly if used too close,
and recordings made this way can
often be said to need some
reverberation. The figure of eight is a
perfect compromise, on many
occasions, introducing just the right
amount of reverberation and keeping
off unwanted noise.

REFLECTIONS

Figures 7 and 8 show the
common situation when recording.
In Figure 7 the microphone receives a
direct sound from the instrument as
well as numerous indirect sounds
reflected from walls, floor and ceiling.
For a variety of reasons in a concert
hall these tend to be predominantly
sounds reflected from the side of the
hall. The cardioid will tend to diminish
its response to sounds as they come
from a direction nearer the back of the

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976



Compensating coil
against magnetic interference

Rear inlet for Stop pad
low frequencies Can for low
Resonator frequency boost

"

Front spring

Popp-screen suspension
Rear inlet for
Dust shieid middle frequencies

Rear inlet for
high frequencies

Chokes for low
frequency filter

Transformer for
brilliance emphasis

Brilliance

‘ switch

Rear spring
suspension Bass attenuator

Inside the elaborate Sennheiser MD411 studio microphone. The transducer is isolated against the vibrations of the outer housing by the
suspension springs.

The Sennheiser

of this microphone
is dasigned to give
a natural voice re-
production when
it is worn on the

to reduce rustling

clothes rub against
it

Fig. 7. If the mike is too far away the
indirect sounds (echoes) drown the direct
sounds.

A
DIRECT SOUND

Fig. 8. Moving the mike closer in alters the
direct/indirect sound ratio.
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chest. It is designed

noise as the wearer’s

Lavalier microphone
MD214. The response
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Direct sound ——
— — — — Reflected sound
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The Sennheiser MKH 815
condenser microphone. This
device combines the inter-
ference and pressure gradient
principles to give smooth
frequency response and high
directionality. The length is
550 mm but the performance
makes it ideal for out-of-shot
use in film and TV. The graph
shows the polar response at
six frequencies.

Positions at which the intensities of direct and radiated sqund are
aqual, for microphones with differing d.rectional properties.

1,0

microphone. So it will respond better
to sounds at A than sounds at C, and B
will be almost as well heard as the
direct sound. The B reflection has
much less far to go than those from
the ceiling, which is why speakers
sitting at tables can be difficult to
record.

The omnidirectional microphone will
record all these reflections faithfully
and the trumpet will sound very
distant indeed. A figure of eight will
tend to record those sounds from the
rear wall as well as the direct sound.

The ratio of indirect sound can also
be varied by giving the direct sound a

20

shorter path to the microphone (Fig.
8). This approach should be used if an
omni has to be used, but as we shall
see later, it is not suitable for ribbons.

TRANSDUCERS

The transducer is the element which
converts the mechanical movements of
the diaphragm into electrical signals.
Three types of transducer are used to
get these various response in quality
microphone: the moving coil, which is
suited to an omnidirectional response
but can be modified to give a cardioid
response, the ribbon, which is far more
suited to figure of eight operation than

other responses, and the capacitor,
condenser or electrostatic microphone.

Both moving coil and ribbon
microphones work on the same
principle — that when a conductor
moves in a magnetic field an electrical
signal is induced in the conductor. The
size of the signal depends on the rate
at which the conductor moves across
the field.

CHEAP MICROPHONES

Before looking at the three high
quality transducers, there are two
other types to consider — the carbon
microphone and the crystal
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microphone. The carbon microphone
is seldom used these days.

It operates by monitoring the
resistance of a capsule of carbon
granules as it changes under pressure
from a diaphragm. The quality is poor
but the high output (the change in a
small dc bias voltage) was an attractive
feature back in valve days.

The crystal microphone is common
today where a cheap microphone is
needed. The quality is adequate for
speech work and the high impedance
output easily drives simple transistor
amplifiers. Two Rochelle Salt elements
with metal electrode coverings form a
square bimorph. Three corners are
fixed to pillars in the housing of the
transducer and the fourth corner is
connected to the centre of the
diaphragm.

Another type used, especially in
mobile communication, is the rocking
armature type. The frequency
response of these microphones
coincides with the valuable section of
the speech frequencies and avoids a lot
of background noise.

MOVING COIL

In Fig. 9 the moving coil is attached
to a diaphragm, and when sound waves
hit the diaphragm the coil moves and
gives a signal across its ends. The same
happens in the ribbon microphone.

Another way to get a highly directional response: the parabolic
reflector. The refiector on the JVC TL-E71 gives a 15 dB gain at

5 kHz. The picture shows only the reflector, the microphone has to
be attached to the arm. This is a useful accessory for the amateur

recordist who wants to make wildlife tapes.

Diaphragm holds the moving i
coil plunging in the

magnete gap

Damping

Housing

Movmd ol

Outer pole plale>
{pot or ring pole}

tnner pole plate (pole shoe core)

Magnet

To amplifier

Fig. 9. Transducer principle of the moving-coil microphone.

The moving coil is more widely used
in studios and on stage than any other.
It is robust, gives a good output level,
has a good transient response and
frequency response, and is reliable and
inexpensive. It is best suited to
omnidirectional work and can become
rather complicated if used as a
cardioid. Even as an omni the response
becomes less omnidirectional at high
frequencies because the case interferes
and this has to be compensated for by
making the microphone smaller —
though as it gets smaller the output
decreases.

screen.
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The Sony ECM-99 “one-point”’
stereo microphone. This makes
stereo recording easy for the
novice; both microphones are in
one housing with built-in wind

The impedance of the moving coii
microphone is low, between 20 and 30
ohms. Also, compared with the output
of the lower quality crystal and
ceramic types of microphones, the
output is low, so a transformer may be
needed to step up both impedance and
output voltage for the input of the
tape recorder, amplifier or mixer.
Often the transformer is built into the
case of the microphone and can be
fitted with a number of secondary
tappings, so that the microphone can
be matched into a variety of
impedances.

The Shure SM5A is a boom
microphone with a built-in

100 Hz hi-pass filter to cut out
subsonic transients (caused by
rapid boom movement or wind).
These transients can overload the
recorder’s input.
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Choosing your microphone

ORCHESTRA

Fig. 12. Use of two ribbon mics for
orchestral recording.

RIBBON

Figure of eight operation is usually
achieved with a ribbon microphone.
Much of the foregoing remarks about
the need for a transformer apply here
as they do with the moving coil
microphone, except that the ribbon
microphone has a far lower impedance
and output than the moving coil
microphone. The impedance might be
as low as an ohm and a transformer is
always needed, particularly since a
ribbon microphone with a wide
frequency response is likely to give a
very low output. The ribbon
microphone is an excellent choice for
stereo, where two arranged as shown
in Fig. 12 may give excellent results
for recording an orchestra.

Note that if two microphones are to
be used for recording stereo the
off-axis response is very important.
Since they will not be pointed directly
at the orchestra they need to
reproduce high frequencies at an angle
to the front of the microphone. Most
manufacturers of repute give some
idea of the off-axis response of a
microphone by publishing a polar
diagram plotted at various frequencies.

Orchestral recording is ideal for the
ribbon microphone, since it is very
prone to ‘proximity effect’, and
should never be used near to loud
bassy instruments. 1t is also very
delicate and cannot be used outside,
where a gust of wind may damage it
permanently. It should never be used
held in the hand, since it is more prone
to handling noise than any other
microphone. It may have a large stray
magnetic field, so a ribbon
microphone should be kept away from
recording tapes.
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MAGNET
POLES

CORRUGATED
ALUMINIUM
RIBBON

Ribbon microphone.

Ribbon microphones can also be
used to make small studios less dead
without including reflections,
particularly those from tables. A
bi-directional microphone can be used
for two persons speaking, one either
side, and for drama it is very useful for
an actor to be able to step 90° round
the microphone to ‘disappear’ from
the scene. For more speakers, as in a
discussion, it is better to use an
upward facing cardioid, which will,
again, cut out those unwanted table
reflections and paper shuffling sounds
without making the discussion sound
as though it is being held in a room
lined with cotton wool or at night in
the centre of the Simpson desert.
Broadcasting studios often have a well
in the middie of the table for placing
such a microphone in and another
advantage of this is that it tends to
lower the microphone’s prominence in
the minds of those having to speak
into it, particularly if they are not
experienced broadcasters. Note that a

Diaphragm —
and the perforated
counter-electrode

ribbon microphone should be used at
mouth level in such circumstances.

CAPACITOR

The capacitor microphone can be
arranged to have any of the three polar
patterns and even any in between. It
works on the principle that if the
charge on a parallel plate capacitor is
kept constant the voltage across the
plates is proportional to the distance
between the plates. One plate is kept
fixed and the other is flexible and
responds to sound, so that the sound
varies the voltage across the plates, and
gives an audio output signal. The
charge on the plates is kept constant
by polarising the plates via a large
resistor, see Fig. 11, and the audio
voltage is extracted via an isolating
capacitor. The microphone has a
flexible plate on either side of the
fixed plate so that two outputs are
obtained which can be added,
subtracted or mixed in varying degrees
to obtain various polar patterns.

Capacitor microphones undoubtedly
exhibit the best frequency response,
and can be flat up to 15 kHz or so,
with a —3 dB point as high as 18 kHz
or higher. In addition they have very
high output level, can be very small
and, as we have seen, can give various
polar patterns.

The problem with a capacitor
microphone is that its source is a small
capacitance, which gives a very high
value of source impedance at audio
frequencies. Any signal source with a
high source impedance may suffer
from stray fields picked up by the
cable connecting it to its amplifier and
from a deterioration in frequency
response along the cable. Thus a buffer
amplifier has to be built close to the
microphone cable. This means that the

with small spaging
(about 0.02 mm") form
a capacitor

Metal housing

Insulation

Ta microphone
electronics

Transducer principle of the capacitor microphone.
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Three types of capacitor microphone system: AF, Electret and RF.

AF The capacitor is charged at a constant rate via a very high resistance. The variations in
capacitance produce variations in charge voltage which need to be transformed to lower
impedances before they are fed to the pre-amplifier.

Electret /n this type there is no need for an external polarising voltage: special foils are used
which are permanently charged (a special process in their manufacture provides a charge which
will never die away) However the acoustic properties of the foils are inferior to those of the

AF capacitor mike.

RF These mikes give low noise figures. The capacitance is used in a discrimination tuned
circuit to which RF (usually 8 MHz) is applied. The discriminator gives an AF output to match
the capacitance changes in the microphone. These types are for studio use.

amplifier has to be powered but, on
the other hand, the output can be as
high as the amplifier designer requires.

Al this means that for a capacitor
microphone you may need an external
power supply and an internal
impedance convertor. Sometimes the
diaphragm is made of metal-flashed
plastic, which can distend in heat, such
as found under television lighting.
Even if the capacitor polarising voltage
is supplied by an electret — a
permanently polarised crystal — a
battery is still needed to power the
buffer amplifier because the electret
cannot supply any current. The
electret may be an uncertain proposi-
tion and perhaps susceptible to heat
and moisture. Even an externally
powered capacitor microphone is
susceptible to an increase in noise in
humid conditions.

SPECIFICATIONS

The moving coil microphone can
respond to frequencies up to about
12 kHz or so and, when the

Users of capacitor
microphones often need
to change batteries, but
with this supply they can
run up to six mikes

from the mains. A
constant 48 V is
supplied at up to 14 mA.
From Sescom.
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microphone for use in
Capsule ambisonic systems.
It contains four
l transducers. .
R.F.Oscillator
Demodutator
Amplitier
HT
POLARISING
VOLTAGE
HIGH
R
AUDIO
out
Power supply l 0
FLEXIBLE
PLATE A b

<

Fig. 11. Some capacitor microphones have a
flexible plate either side of a fixed plate.

Each single diaphragm gives a cardioid
response so that if the two outputs are added,
the results is omnidirectional, and if
subtracted is bi-directional or each cardioid
can be used alone.

microphone has two elements and a
crossover, just as in a loudspeaker, the
response can go up to 14 or 15 kHz,
although the off-axis response may not
be quite as good as that because of the
separation between the capsules. The
ribbon microphone has a response up
to 10 kHz but is off axis response is
equally good 50° either side of the
axis.

The sensitivity of the microphone is
a measure of the voltage it delivers for
a given sound input. It is one of the
most confusing of microphone
specifications since it can be defined in
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ATRAM (Uher},
5 McLaren Street,
North Sydney,
NSW 2060.

Audio Engineers (Shure},
342 Kent Street,

Sydney

NSW 2000.

AWA (AKG, Revox),
554 Parramatta Road,
Ashfield,

NSW 2131.

RH Cunningham (Sennheiser},
PO Box 4533,

Melbourne,

Vic. 3001.

Hagemeyer BV (JVC),
59 Anzac Parade,
Kensington,

NSW 2033.

Sony Kemtron Pty Ltd,
453-463 Kent Street,
Sydney

NSW 2000

COMPANIES REFERRED TO IN THIS ARTICLE

Klarion Enterprises (Sescom),
Regent House,

63 Kingsway,

South Melbourne,

Vic. 3205.

Radio Parts (Zephyr, etc),
562 Spencer Street,

West Melbourne,

Vic. 3003.

SO many ways. Typical definitions are
mW/10 dynes/cm2, mV/dyne/cm2,
mV/N/m2, mV/microbar, and MV/Pa.
Alternatively the quantity can be
expressed in —dB.

Dynes/cm2, n/m2, microbars and Pa
are all ways of expressing pressure, so
that the preceding figure is a measure
of the output for a given pressure on
the diaphragm of the microphone.

1 microbar =

1 dyne/cm?2, and 1 N/m2 =1 Pa.
10 microbars or dynes/cm2 =
1 N/m2 or 1 Pa.

One microbar is the peak level of a
normal voice 1 metre from the
microphone. A singing voice is likely
to be much louder and a trumpet or
trombone even more so.

We have already seen that the output
of the microphone varies according to
the output impedance. The output
may be defined in mW into a given
load, usually 600 ohms, or it may,
more often, be defined as a voltage, in
which case it is generally specified as if
it were looking into an open circuit —
the open circuit voltage of the
microphone is the highest and that is
what the manufacturer wants to show
you in his specification! (a 600 ohm
microphone feeding into 600 ohms
would produce only half its open
circuit voltage.

A typical figure for a capacitor
microphone is 1.5 mV/dyne/cm2, or
15.0 mV/Pa. Some of the moving coil
microphones vary between 0.5 and
1 mV/Pa. A ribbon microphone can be
about the same once the impedance
has been transformed, although one
noise cancelling microphone (in the
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STC range) has an output in the region
of less than 0.1 mV/Pa.

The sensitivity may be defined in
negative dB, where the dB reference
should be stated and can be any of the
quantities previously mentioned, such
as 1V/Pa or 1 mW/dyne/cm2.

IMPEDANCE AND MATCHING

The next problem is that you have to
match the microphone output to your
amp or tape recorder input. There are
two rules here: the output impedance
should be a hatf or a third the input
impedance of the device into which it
is feeding, and the sensitivity of the
microphone should be two to four
times the maximum input sensitivity
of the device into which it is feeding.
This gives enough input from the
microphone to avoid too low a signal,
which would increase noise, and it also
means that there will not be so much
output from the microphone that the
input to the recorder is overloaded.

The Revox A77, for instance, quotes
an input sensitivity of 0.15 mV at 6
kilohms. First, you're looking for a
microphone with a maximum output
impedance of around 2 k. Next you
want an output from the microphone
of between 0.3 and 0.6 mV. This
means that the sensitivity will be
between —70dB and —64 dB. The
reference is 1V /microbar, or
10V/N/m2. Note that if the voltage is
doubled the sensitivity increases by
6 dB. If the reference is 1 mW into
600 ohms the reference is 0.776 V and
1 mW into 1 kohm gives 1 V.

The self generated noise in the
microphone varies with its source

impedance, and the lower this is the
better from the noise point of view. At
any rate the noise should be between
20 and 30dB measured to DIN
standard 45405, or defined as between
0.2 and 0.3 Veff,

The dynamic range of a microphone
is @ measure of its ability to record the
softest and the loudest sounds equally
well. At the top end it will begin to
distort once the sound reaches a
certain loudness and the level at which
the microphone distorts by, say, one
per cent can be taken as the reference
level. At the quiet end the microphone
may give an output which is barely
above its own noise level. The dynamic
range should be between 120 and
130 dB. It should be noted that this
quantity isn’t all that significant since
the limitations of the input amplifier
are more likely to be dominant — if
the microphone gives out more than
TmV/dyne/cm2 the output will be
0.1 V at a sound level of 114 dB or so,
which can occur, and the amplifier is
likely to distort.

Finally, the front to back ratio for a
cardioid should be between 15 and
25 dB, the higher the better,
depending on the application. ®
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Microphones & Headphones

D109 — Weight only 35g. Attractively styled and miniaturised, cable fength 10m, Omni-directional

characteristics.

Tochn_‘_cal Data: Type: Dynamic pressure receiver; Frequency reponse: 50... 15000 Hz; Tolerance within:
max. T 3.5 dB; Sensitivity at 1000 Hz: 0.1 mv/M bar (—80 dbv); Impedance at 1000 Hz: 200 ohms X 15%; Min.
Actual Load Impedance: 400 ohms; Directional Polar Response: spheric; Weighted Noise Level: 0.26L veff (filter
CCITT-C/DIN 45 405); Unweighted Noise Level: 0.2 veff; Max. Sound Pressure level at a distortion factor of a
0.5% at 1000 Hz: 500/ bar (128 dB SPL}); Diaphragm: MAKROFOL

D190 — Wind and pop-shield, pronounced directional characteristics, removable grille cap for easy servicing.

Technical Data: Type: Dynamic pressure gradiant receiver; Frequency Range: 30...16,000 Hz; Sensitlvity at

1000 Hz: 0.23 mv/M bar (-73 dbv); lmpedance at 1000 Hz: 280 ohms ¥ 20%, Min. Actual Load |Impedance: 500

ohms, Directional Characteristics: Cardioid; welghted noise level: 0.250L veff (Filter CCITT-C/DIN 45 405);

tJlrlzvgeigBhtsegLNoise Level: 0.2l veff; Max. Sound Pressure Level at a distortion of 0.5% at 1000 Hz: 500l bar
d ).

D707 — Microphone system elastically suspended preventing mechanical shocks from reaching the transducer.
Availlable with DIN and Cannon connectors.

Technical Data: T¥pe: Dynamic pressure gradiant recetver; Frequency Response: 60 ...16,000 Hz with_a
tolerance of max. * 3.5 dB; Sensitivity at 1000 Hz: 0.15 mV(u pbar {(-76.5 dbv); Impedance at 1000 Hz: 230
ohms X 20%; Min. Actual Load Impedance: 400 ohms; Directional Polar Response: Cardioid: Weighted Noise
Level: 0.26M veff (filter CCITT-C/DIN 45 405); Unweighted Noise Level: 0.2 veff: Max. Sound Pressure Level
at a distortion of 1% at 1000 Hz: 500/ bar (128 dB SPL); Diaphragm: MAKROFOL.

D2000 — Functional design and robust construction, heavy diecast housing with matt finish. Available with DIN
and Cannon connectors.

Technical Data: Type: Dynamic pressure gradiant receiver; Frequens_y Response: *bass’ position, 25 ...15,000
Hz. “medium'* position, 50 ... 15,000 Hz; Tolerance within: max.= 2.5 dB; Sensitivity at 1000 Hz: 0.23 mv/U
bar; Impedance at 1000 Hz: 220 ohms + 20%; Min. Actual Load Impedance: 500 ohms; Directional polar
response: Cardioid; Weighted Noise Level: 0.26[ veff; Unweighted Noise Level: 0.2l veff; Max Sound Pressure
Level for a non-linear distortion factor of 1%: 5004 bar (128 dB SPL).

K140 — "Cardan’ — ultra light weight yet robust construction. One cable only for both earpleces, wiring
completely integrated inside headband.

Technical Data: Frequency Range: 20 ... 20,000 Hz; Normal Power Requirement: 50 mw per channel, for a
sound pressure level of 112 dB (80U bar) at 1000 Hz; Max, Undistorted Continuous Power Level: 119 dB SPL
per sgtem equivalent to 250 mw or 12v per system, at less than 1% thd; Sensitivity at 1000 Hz: 15U bar/v 1.5
Pa/v <~97.5 dB SPL; Impedance: 600 ohms X 20% per channel over the entire frequency range.

K160 — Flexibie double headband offers additional comfort, has detachable earpieces.

Technical Data: Frequency Range: 16 ... 20,000 Hz; Normal Power Requirement: 1 mw per channel, for a
sound pressure level of 112 dB (80U bar) at 1000 Hz equivalent to 775 mw per system; Max. Undistorted
Continuous Power Level: 125 dB SPL per system equivalent to 20 mw, or 3._{’_Sv per system, at less than 1% thd;
fSensmvlty at 1000 Hz: 100 WUbar/v 114 dB SPL; Impedance: 600 ohms I 20% per channel over the entire
requency range.

For further details of these fine products HQOBART QUEENSLAND SOUTH AUSTRALIA
contact: 4 Lefroy Street, 73-75 Jane Street, 48 King William Road,
ontact. North Hobart. west End, Brisbane, 4101 Goodwood, 5034.
Phone 34-5266 34-5412 Phone 44-1631. Phone 272-2366
AMALGAMATED WIRELESS LAUNgESfTCLN \2{3ESTERN ISUSTRALIA gANs3E|3rRﬁ1\_ Qig.T.
44-46 Garfield Street, Railway Parade, uite 3, TN [*]
(AUSTRALASIA) LTD Phone 44-5155 Mount Lawley, 6050, 23 Barrier Street, #yshwick,
NEW SOUTH WALES Phone 71-0888 2609. Phone 95-3431.
554 Parramatta Road, Ashfield, 2131. TOWNSVILLE
Phone 797-5757. 213 The Market, VICTORIA
King & Darby Streets, Newcastle, 2300. Keane Street, Currajong. Miles Street, Mulgrave, 3170.
Phone 2-5166. Phone 79-6155 Phone 560-4533
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€DGE CLCCTRIX

31 BURWOOD ROAD, BURWOOD, NSW 2134,
PO BOX 1003 BURWOOD NORTH TELEPHONE 747 2931

Pa IR NS
Country Customers Please Note

IO R B

% /—-) 3 TR
-

we are ma|| order specnallsts andwould like to supply 55
your requirements. For free quotation write or phone.

We now stock KEF
for the person who wants
the very best in speaker

kits.
i SK3 Concerto Kit KEF
B139 50w RMS Woofer

- B110 M/’drangen
* T27 Tweeter ; '
. 2-B139 "g
§ 28110 " sro

2572
'\ 2-DN12 Crossover Networks m
" 3279 Fr |

 Pre-cut boxes to suit $55 ea.

I § T'ﬂ;‘,,,é! 50

#a Full Kef range available, write or phone for
© information and quote on any Kef speaker.
5 year warranty P & P freight on

B139

i
Transmission Line Boxes $89 ea. e

! speakers No. 4 on product report on Kef

~ | concerto speaker ..

“Among the finest speakers available today,
. | obviously well designed, well made and giving
. | excellentreproduction. They are not cheap

| | butonemust expect to pay for quality.”

;d . Conclusion from stereo buyers guide

P & P FREIGHT ON

MAGNAVOX MV 50

The fabulous Magnavox MV 50 speaker kit
now available.

This system uses

2-10/40 40W RMS Woofer

2-625 6 midrange

4-XJ3 dome tweeter s
2-MV 50 crossover networks 5
Speakers available separate
10/40...821.50 ea.
625...$15.95 ea.
XJ3...8$8.95 ea.
MV50...Crossover $19.95 ea.
Save on the
complete kit.
Only $145 Pr.
Boxes Available.

|

| HITACHI CASSETTES

" PRICED LOWER THAN EVER
1to 12to 24

Qty. 11 23  plus

C60 Low Noise 1.50 135 1.25

C90 Low Noise 1.85 1.75 1.65

C120 Low Noise 2.45 230 2.20

C46 Ultra Dynamic 1.85 1.75 1.65
C60 Ultra Dynamic 2.05 1.95 1.85
C90 Ultra Dynamic 2.40 2.30 2.20
C120 Ultra Dynamic 3.20 3.10 2.90

C60 Ultra Dynamic

Royal 2.40 2.30 2.20
C90 Ultra Dynamic

Royal 3.00 2.85 2.70
C90SM  BASF 240 220 200
P&P1-12$2.00 12-24 $3.00 24+ 83.50

.-,i”‘

Sl S

-
LS

MAGNAVOX

8/30...8%13.95 8” Woofer 30W
J...$7.50 6” midrange

8WR...$11.50 8" twincone

6WR... $10.50 6" twincone

PHILIPS
ADO160/T8-1" dometweeter $12.00 ea.
AD5060/Sq8-5" squawker $22.50 ea. i

AD0210/Sq8-2" dome squawker $38.00 ea.
AD8066/W8-8” 40W Woofer $18.50 ea.
AD12100/W8-12" 40W Woofer $49.00 ea. ;
ADF500/4500/8-3 way crossover :
$14.50 ea. :
ADF 600/4000/8-3 way crossover %
$29.00 ea. o

I Partsfor ETI 740 FM Tuner available now

PHILIPS

7A System ... 2-AD12100/W8 e
2-AD5060/Sqg 8 &
2-AD0160/T8 %
2-ADF 500/4500/8

EDGE ELECTRIX SPECIAL

PLAYMASTER 146 AM/FM TUNER KIT
$135.00

Including Front Panel but no Metal Work.
P &P $3.00

PHILIPS

$185 Pr. P& ri’freight on g

14 System  2-AD12100/W8 =
2-AD0210/8q 8 P & P freight on ?35
2-AD0160/T8 b4

2-ADF600/4000/8 ... $245Pr. &

* PLEASE ADD SUFFICIENT PACK & POST __ 3




COMPARE THE SOUND.COMPARE THE PRICE.

CARTRIDGES:

With cartridges, with tone arms, with whatever,
there will always be some who claim to be the best
there is. Probably, they’ll be seen around
exhibitions a lot, on equipment being
demonstrated, and so on. But we believe it’s well
worthwhile taking a little time to consider what
“the best” really means; in terms of quality and in
terms of price.

About the Grace F9E/Extended Range 4 Cartridge
(just one of the F9 Series) Hi-Fi Review had this to
say: “The F9-E is one of the sweetest sounding
cartridges we’ve heard, providing a very full sound
with virtually no audible distortion. It would be
suitable for use with top quality systems where it’s
capabilities could be fully realised.”

Based on the renowned F8 series, (including Gold
Medal winning, best selling F8L eliptical cartridge,
and F8C Custom with luminal trace eliptical
stylus), the new F9 range may very well cause the
discerning purchaser to ask just where all that extra
money is going in what some would allege to be
“the best”.

TONE ARMS

Typifying the range of Grace Tone Arms is the
Grace G707 low mass arm. In order not to distort
the mid frequencies, because of dead mass, the
G707 is provided with a non interchangeable
acrylic head shell. This is an integral part of the
entire arm. However, changing cartridges can still
be easily achieved. Model G840F has the Universal
type interchangeable head shell.

A high precision double gimbal pivot refined after
over 10 years of manufacturing experience is used
on this arm. The gimbals now use aircraft
instrument micro pivot bearings to reduce friction
resistance to less than 20 milligrams.

- Available from...

N.SW.: M & G Hoskins Pty. Ltd., {Showroom} 400 Kent St,,
Sydney 2000, Telephone: 559-4545 & 559-3693.

QLD.: Stereo Supplies, 95 Turbot St., Brisbane 4000,
Telephone: 21-3623.

SA.: Challenge Hi-Fi, 96 Pirie St.,, Adelaide 5000,
Telephone: 223-3599,

TAS.: Audio Wholesalers Pty. Ltd., 9 Wiison St., Burnie
7320, Telephone: 31-4111.

VIC.: Encel Electronics Pty. Lid.,, 431 Bridge Road,
Richmond, 3121, Telephone: 42-3761.

W.A.:: Albert TV & Hi Fi, 282 Hay St., Perth 6000.
Telephone: 25-2699.

A.C.T.: Duratone Hi Fi, Cnr. Botany St., & Aitree Crt.,

Phillip 2606, Telephone: 82-1388.

Sole Australian Distributors
INTERNATIONAL OYNAMICS (AGENCIES) PTY. LTD.,
23 Elma Rd., North Cheltenham, 3192, Melbourne 95-1280.

GRACE

YOU DON'T HAVE TO BE THE MOST EXPENSIVE TO BE “THE BEST.”



ﬁ:w Dual Trace,
Triggered Sweep

CEEEEICS1562 | P oua § o
* DC to10MHz sanowiorh b & ol
* 10mV/divsensimviry

* 1uSto 0.5S/Divsweer

oy $379.00

{ex Tax or $435.85 inc. tax)
Ideal for T.V., Education, Research etc., etc.

® TV=V and TV—H sync + 5x magnified sweep -
o X—Y operation plus Z-mod "-zf
© CHOP/ALT automatically selected Have you seen the new Trio =
®Dual FET vertical amp €O1303D, 5MHz single trace and
® Stabilised EHT DC—DC converter €S1560, 15MHz dual trace scopes?

® Die-cast front panel.

= ,
Check all your instrumen ire-
Call in for a demonstration at feading efectronics stores or ments f ybett sb f r;r;q_u re jv/ bancord
at the sole Australian agents — Parameters Pty. Ltd, sTora er buy trom Trio. ==

SYDNEY: 68 Alexander St,, Crows Nest 2065 |
Tel: 439 3288 welcome here

MELBOURNE: 53 Governor Rd., Mordialloc 3195

L. PARAMETERSFY

|
I
7

njovy great Hi~Fifour
hileontheMove...

Fita DOMINION €arStereo

DOMINION Model 4100 *$641.20 DOMINION Model 4511 *$99.45

With stereo FM radio

High quality, in-dash mounting stereo
cassefte player. With a sensitive AM/FM
stereo radio. A DX local-long distance
reception switch, fast forward control, 5
watts output per channel. Dimensions. 7
Mini under-dash cassefte stereo player, S watts perchannel, wide x 5" deep x 2" high

tasttorward, rewind, auto stop, with slider volume and tone

d balance controls ®
Dimensions: 5'e wide x 67, deep x 2" high Distributed
SPECIAL OFFER _ throughout
With each DOMINION car stereo purchased: One pair AUStI’G"Q bYZ GROUP

5" 5 Watt car wedge speakers or One pair 7" x 5
speakers with black metal grilles at NO EXTRA ~
CHARGE. 5352 Spencer Street, North Melbourne. Phone 329-7888

*Quantity discounts on application. 1097 Dandenong Rd., East Malvern. Vic. Phone: 211 8122 ()
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Antennas - Part2

Last month Roger Harrison, VK2ZTB, looked at the basic concepts of antennas
and showed you how to build simple dipoles and baluns. In this final part he
describes other popular antennas and their construction.

ANOTHER ARRANGEMENT OF
the basic dipole is the "folded dipole’ or
‘two-wire’ dipole. The advantage of this
is that it transforms the impedance of
the feedpoint by a factor of four. This
allows the use of higher impedance
two-wire balanced feedlines such as the
300 ohm flat TV ribbon type. This has
the advantage of being cheaper. It is also
possible to construct your own two-wire
feedline. The folded dipole also has the
advantage of increasing the bandwidth
of a dipole which is generally in the
vicinity of only 2%-5% of the resonant
frequency of the antenna. However, the
bandwidth of an ordinary single-wire
dipole is quite adequate to cover the
novice bands.

Nevertheless, if you have plenty of
300 ohm TV ribbon on hand, or only
wish to spend a limited amount on the
antenna and feedline, particularly where
there is a long run of feedline involved,
the folded dipole is a good alternative.

The basic construction is shown in
Fig.13. The lengths are obtainable from
Fig.6. The centre insulator can be made
in a similar manner to the one
illustrated in Fig.9 or the feedpoint
joint can be sandwiched between two
blocks of plastic screwed together. The
antenna itself can be made from TV
ribbon as illustrated. One wire is cut at
the centre to make the feedpoint to
which the 300 ohm feedline is
connected. Each wire is soldered
together at the ends. Alternatively, two
wires of about 14 gauge to 18 gauge (or
10/010 hookup wire) are run parallel to
each other, using wooden or plastic
spacers. The wires can be spaced
anywhere between 100 mm and
200 mm apart. Use wider spacing, say
200m, on 3.5 MHz and narrower
spacing on the 21 MHz and 27 MHz
bands.

The feedline is ordinary 300 ohm TV
ribbon which is a very inexpensive
feedline. As most transmitters are

arranged to have a low impedance
unbalanced output, generally 50 or 70
ohms, a balun will be necessary. The
transformation from 300 ohm to 70
ohms is about fourto-one {(4:1).
Consequently a suitable balun must not
only convert from balanced to
unbalanced but also transform the
impedance by the appropriate ratio.
This may be purchased or you can make
one.

There are two simple methods that can
be used to make this sort of balun. As
for the 1:1 balun, you can make a
wideband 4:1 transformer, or construct
a balun from coax.

Wideband 4:1 Balun Construction. This
is constructed in exactly the same
manner as the 1:1 transformer using
three, 180 mm lengths of enamelled
copper wire twisted together at about
two twists per 10 mm. Wind three turns
through the two holes of the balun core
previously recommended. (Neosid type

three starts and finishes, and then
connect them as shown in Fig.14.

It does not matter a great deal in this
application if the transmitter output
and receiver input is intended to match
into 50 ohms, as the mismatch is quite
small and most circuits will cope with
this with little or no degradation in
performance.

Coaxial Cable 4:1 Balun Construction.
This type of balun is sometimes referred
to as a 'trombone’ balun as its form,
illustrated in Fig.15, is reminiscent of
that instrument. A loop of coax is
added, in series with the feedpoint end
of the coax feedline as shown. This
results in a 4:1 impedance
transformation as well as a
balanced-to-unbalanced transformation.

The three ends of the coax lines may
be taped together and the inner and
outer conductors connected as in
Fig.15. Alternatively, three coax plugs

1050-1-F14). Find and identify the may be used to terminate the ends of
| A2

=
5 N le}

JOINT SANDWICHED
BETWEEN TWO
PLASTIC BLOCKS

3002
RIBBON
FEEDER

./

SOLDER
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FEEDER

Fig. 13. Construction of a folded dipole
from 300§ ribbon feeder.
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Antennas

STARTS
|

o

L. TO50QO0R70
LOAD (Tx OR Rx)

TO 300
FEEDLINE

o

FIG 14 (a)

TWO HOLE
BALUN CORE

200-280 §2

50-70 @

Fig. 14. Construction and connections for a 4:1 wideband balun transformer,

LOOP OF
COAX.

LENGTH OF COAX LOOP

{assuming VF of 0.665) ELECTRICAL

HALF-WAVE LENGTH — T 71 200-280
50-70 £2

INPUT
i i 50 oafiz/‘

COAX.

3.5 MHz band = 28.05 m
21.0 MHz band=4.72 m
27.0 MHz band=3.68 m

\

Fig. 15. Coax balun giving 4:1 impedance transformation.

CENTRE INSULATOR

APEX ANGLE = 80° to 120° POINT

35MHzband L =42 m
21.0 MHz band L = 7m
27.0 MHz band L = 5.5m

EGG
EGG INSULATOR
INSULATOR

Fig. 16. The “Inverted Vee” dipole.
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the feedline and the loop, and these
plugged into suitably mounted sockets
— whatever takes your fancy.

The length of the loop is an electrical
half-wavelength, taking into account the
velocity factor of the cable. The lengths
given in Fig.15 are for polyethylene
insulated coax, having a velocity factor
of 0.665. The trombone loop may be
suitably coiled and taped for
convenience. This sort of balun is too
heavy to suspend from the feedpoint of
a folded dipole and it is probably easier
to mount the balun somewhere near the
transmitter and receiver.

THE INVERTED-VEE DIPOLE

To erect any of the dipoles just
discussed, two supports are needed, one
for each end. This is not always
convenient. A dipole may be supported
at the centre and the elements taken
down at an angle as illustrated in Fig.16.
However, this changes the resonant
frequency of the antenna and it needs
to be somewhat longer than a plain
dipole cut for the same frequency. The
angle between the elements may be
between 800 and 1200,

The lengths given in Fig.16 are a
compromise as the actual length for
resonance of the antenna on the desired
frequencies will vary depending on the
apex angle and the height of the ends
above the ground. The apex angle
should not be less than 800 as the
currents in the elements tend to cancel
and the antenna efficiency suffers.

Coax may be connected directly to the
feedpoint if necessary, but the use of a
1:1 balun is recommended. The
inverted-vee may be constructed like the
folded dipole if the use of 300 ohm TV
ribbon feedline is contemplated.

As the actual resonant frequency of an
inverted-vee varies depending on its
construction, trimming the lengths may
be a desirable procedure to obtain
maximum efficiency. For this
operation, one needs a suitable SWR
indicator, or better still, an impedance
bridge and lots of patience. The ends are
trimmed equally a little at a time, for
minimum SWR or for best null on the
impedance bridge, at the centre
frequency of the band of interest.

The ends may be only a metre or so
off the ground for the 3.5 MHz antenna.

The inverted-vee antenna has a largely
omnidirectional radiation pattern in the
horizontal plane. It also has the
advantage of being able to receive and
radiate vertical as well as horizontally
polarized signals and it also exhibits a

In my article in the MAY issue on
ANTE AS, a vile canard has been per-
petrated in Fig. 10 on page 26. There is
NO SUCH THING as a ferrite balun core
made by Philips, type 4322-020-3150.
1t is also mentioned in the text on the
same page. Sorry 'bout that folks.
Apologies all round,
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DIPOLE
FEEDLINE
WOODEN
SUPPORT
Vi I

INSULATORS ~ '1

NYLON OR
POLYPROPYLENE
ROPE

7T

Fig. 17. The multiband dipole.

low radiation angle making it a good
antenna for DX working.

THE MULTIBAND DIPOLE

The multiband dipole is illustrated in
Fig.17. In essence, it is simply a number
of dipoles constructed for different
bands, parallelied at the feedpoints.

It can be fed directly with coax,
although this is not really
recommended. It is better practice to
use an appropriate balun (1:1) as
previously described. Only the
wideband balun can be used as the
coaxial baluns are single frequency
devices.

The lengths can be obtained from
Fig.6. Each dipole need not be attached
to the same support so that they all lie
in the same plane as illustrated, but they
may be run at angles to one another. In
fact, this is a good idea if you can
physically arrange it.

THE SINGLE-LOOP ANTENNA

This antenna consists of a single square
loop of wire, approximately one
wavelength long, mounted vertically,
appearing as a diamond, and fed in one
corner. Owing to its size, it is rather too
large to be practical on the 80 metre
band. The antenna, and dimensions for
21 MHz and 27 MHz, is illustrated in
Fig.18. It presents a good match to 50
ohms at the feedpoint and either of the
1:1 baluns is recommended for feeding
a coax cable,

The wire used should be a heavy gauge
(14g to 18g B & S) single strand wire
(enamelled or tinned copper wire).
Alternatively, 10/010 or heavier hookup
wire could be used. Install egg insulators
at the corners B and D, to take the two
guy ropes. Insulate corner C also if a
metal mast is used. Instead of using two
guy wires to hold out the two corners B
and D, a wooden cross-arm could be
used.

The single-loop antennha
bi-directional radiation

has a
pattern,

o) |

OPTIONAL
CROSS-ARM

broadside to the plane of the loop.
Because of this, it is preferable to orient
the loop broadside to the main direction
you wish to work. This antenna can be
rotated if you wish, in which case it
should be constructed with the
cross-arm supporting corners B and D. It
is a very effective and yet simple
antenna for DX working on 21 MHz and
27 MHz. Mount it as high as possible to
gain the most effectiveness from it. it
has some gain over a dipole which is an
advantage, and a low radiation angle
which is, naturally, helpful for DX
working.

A NOTE ABOUT FEEDLINES

As far as possible, the feedline should
always be run away from dipoles at
right angles to the antenna in order not
to disturb the radiation.

If you do not wish to use a folded
dipole, and vyet need to use the
inexpensive 300 ohm TV ribbon for a
feedline, 4:1 baluns can be mounted at
each end of the feedline as shown in
Fig.19.

When terminating coax where it is
mounted outside, seal the end of the
cable with waterproof insulation tape or
with a proprietary sealing compound
(such as Selleys sealing compound).
Always solder joints. o

Fig. 18. The single loop
antenna consists of a length
of wire about one wave-
length long. It has a
bidirectional radiation
pattern, broadside to the
plane of the loop.

NYLON OR
POLYPROPYLENE
GUY ROPE

TOTAL T0 —
LENGTH (circumference) BALUN 1
21 MHz band = 141 m
27 MHz band = 11.6 m
S

Fig. 19. Using
inexpensive 300
ohm TV ribbon

to feed an antenna
@I A with a low
—— 7 f— —7—0 impedance feedpoint
T0 ) / { I ANTENNA ; ‘
o — — = 7o) instead of usin
Tx/Rx 7773000 T.V. RIBBON coax. g
FEEDLINE
4:1 BALUN 4:1 BALUN
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Does your system hunger for one?

Hi fi systems also need the right kind of nourishment. One of the most  you should see our more powerful models. L.
effective ways of providing it is featured above: the AKAI AA-1020 AM/FM Of course, like all AKAT hi fi equipment distributed by AKAI
Tuner Amplifier. Australia, it comes with our Complete Protection Plan*. Which simply
It puts out 20 effortless watts RMS per channel (both channels driven,  means 12 months full parts and labour warranty on all Ta_alpe Equipment,
from 20 to 20,000 hz, no more than 0.4% THD into 8 ohms load). It comes 2 years full parts and labour warranty on all Amplifiers, Turntables and
with the kind of facilities that produce the best kind of sound. And at $340t,  Speakersand a lifetime warranty on all GX Tape Heads.

the price isn’t likely to turn you off. So, if your amplifier isn’t all it should be, see your AKAI dealer.
But maybe your system hungers for a lot more power, in which case He’ll put your mind at ease.

The AKAIL HisFi Professionals are: NEW SOUTH WALES — SYDNEY CITY AND METROPOLITAN, Sydney: Douglas Hi-Fi. 338 George Street; Duty Free Travellers Supplies. 400 Kent Strect:
European Electronivs. 187 Clarence Street: Instrof Hi Fi, Car. Pitt & King Streets; Magnetic Sound Industries. 32 York Street; Jack Stein Audio, 275 Clarence Street. Bankstown: Selsound Hi Fi.Car
Nurth Terrace & Apian Way, Burwood: Electronic Enterprises. 11 Burwood Road; Edge Electrix. 31 Burwood Road. Concord: Sonarta Music Services. 24 Cabarita Road. Cremorne: Photo Art & Sound.
287 Military Road. Crows Nest: Allied Hi Fi. 330 Pacific Highway. Hurstville: Hi Fi House, 127 Forest Road. Liverpool: Miranda Stereo & Hi Fi Centre, 166 Macquarie Street. Miranda Fair: Miranda Hi
Fi & Stereo Centre, Shop 67, Top Level. Mona Vale: Warringah Hi Fi, Shop S, Mona Vale Court. Parramatta: Gramophone Shop. Shop 151, Westfield Shoppingtown: Selsound Hi Fi, 27 Darcey Street.
Roselands: Rosclands Hi Fi. Gallery Level. South Hurstville: Selsound Hi Fi. 803 King George'’s Road. Summer Hill: Fidela Sound Centre, 93B Liverpool Street. Sutherland: Sutherland Hi Fi, S Bovle
Street. Waitara: Horasby Hi Fi, 71 Pacific Highway. Westleigh: Sound fncorporated. 16 Westleigh Shopping Centre. NEW SOUTH WALES COUNTRY. Albury: Haberecht's Radio & TV, 610 Dean
Street. Bega: Easdowns, 187-191 Carp Strect. Bowral: Fred Haves. 293 Bong Bong Street. Broken Hill: Pee Jav Sound Centre. 364 Argent Street. Gosford: Gosford Hi Fi, 163 Mann Street; Miranda Stereo
& Hi FiCentre. Cnr. Donnison & Baker Streets. Moss Vale: Bourne's Merchandising. 1 hite Street. Newcastle: Ron Chapman Hi Fi, 880 Hunter Street: Eastern Hi Fi. $19 Hunter Street. Nowra: Nowra
Hi F1, Shoathaven Arcade. Taree: Taree Photographics, Graphic House, 105 Victoria Street. Wagga Wagga: Haberecht's Radio & TV, 128 Bavlis Street. Wollongong: Hi Fi House, 268 Keira Street:
Selsound Hi Fi, 2.6 Crown Lane. A.C.T. Civic: Allied Hi Fi, 122 Bunda Street. Fyshwick: Alhcd‘lgh Fi. 3 Paragon Mall. Gladstone Strect. QUEENSLAND. Brisbane: Chandler's, 120 Edward Street:
Chandler’s. 399 Montague Road. West End: Stereo Supplies, 95 Turbot Street: Tel Air Electronics. 187 George Street. Nambour: Custom Sound ., Currie Street. Mt. Isa: The Sound Centre. West Street
Rockhampton: Chandler's, 144 Alma Street. Southport: Stokes Electronics, Scarborough Street. SOUTH AUSTRALIA. Adelaide: Ernsmiths, 48-50 King

William Street: Flinders Trading Co.. S Flinders Street: J B Electronics . 115 Gouger Street. Blackwood: Blackwood Sound Centre, 4 Coromandel Parade

Glenside: Steiner Electronics, Conygham Streer. Moana: Bob Carmen. 185 Commercial Road. VICTORIA. Melbourne: Douglas Hi F1. 191 Bourke Street:

Warrnambool: A. G. Smith, 159 Liebig Street. WESTERN AUSTRALIA. Perth: The Audio Centre. 883

Wellington Street. Calista: Hub Hi Fi. Kwinana Hub, Gilmore Avenue. East Victoria Park: Japan Hi Fi. 889 Albany Highway. Nedlands: Audio Distnbutors,

Broadwayv Shopping Centre. Broadway. Midland: Midland Audio. 16B Great Northern Highway. Mosman Park: Audio Distributors. 14 Glyde Street. WA, ,
COUNTRY. Bunbury: Asbel Music. 130 Victoria Street. Kalgooriie: Hambleys Hi Fi. Shop 13, Central Arcade. Hannan Sireet. TASMANIA. Burnie: James The name you don’t have to

Loughran & Sons. 29-31 Wilmot Street. Hobart: Quantum Electronics, 181 Collins Street. Launceston: X'ills & Co.. 7 Quadrant. NORTHERN TERRITORY. justify to your friends.
Darwin: Pfitzners Music House, Smith Street.
*The Complete Protection Plan does not cover equi outside Australis. tR. ded retail price only.
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Next best thing

fo a sound proof booth.

Shure’s new headset microphones are coming through loud and clear. With
their unique miniature dynamic element placed right at the end of the boom,
Shure’s broadcast team eliminates the harsh “telephone” sound and stand-
# ing waves generated by hollow-tube microphones. The SM10 microphone
and the SM12 microphone/receiver have a unidirectional pickup pattern that
% rejects unwanted background noise, too. In fact, this is the first practical
g headset microphone that offers a high quality frequency response, effective
noise rejection, unobstructed vision design, and unobtrusive size.

Distributed in Australia by

342 Kent Street, Sydney. Write for catalogue. S U

AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD. ATHOL M, HILL PTY. LTD.
2A Hill Street 57 CastJemaine Street, 1000 Hay Street,
THORNBURY. 3071. Vic. MILTON. 4064. Qld. PERTH 6000 W.A.
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Component codes and values

This issue carries the third part of our series on electronic components, which so
far has dealt only with capacitors. This article looks more generally at the codes
used to mark passive components and the ranges of values available.

MODERN FIXED RESISTORS,
capacitors and RF chokes are
encapsulated in a variety of packages.

For resistors, the most common package
is a cylindrical casing having axial leads
(Fig 1). Cylindrical body types having
radial leads and single-ended types are
also manufactured. Some power
resistors are rectangular with a square
cross-section — Fig. 1. {d).

Fixed capacitor encapsulations take a

1(b) Cylindrical body type with radial leads

34

wider variety of shapes, which are
largely dictated by the manufacturing
process. Plastic film and paper
capacitors are often cylindrical with
axial leads — as shown in Fig 2 (a). They
are also moulded into rectangular shapes
having leads coming out at opposite
ends — as shown in Fig 2 (b), or through
one side for convenient printed circuit
mounting — as shown in Fig 2 {c).
Ceramic capacitors are commonly
disc-shaped or square (plate-types) — see

Fig 2 (d) and (e) respectively. Older
type ceramic capacitors were usually
tubular with radial leads as in Fig 2 (f)
although at least one manufacturer still
makes and markets capacitors in this
style. Moulded mica capacitors are
usually square or rectangular with leads
;:o)ming out opposite ends as in Fig 2
b).

Moulded inductors, principally used as
RF chokes are generally cylindrical with
axial leads, very similar to resistors.

Figure 1. Common body shapes of small, modern fixed re-
sistors. RF chokes and some capacitors are similarly encap-

sulated.

1{d) Rectangular-shaped power resistor
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0.1 F (M)
450V-

Figure 2.

2(d) Disc-shaped ceramic

Common body shapes

for various capacitor styles.

.

I

2(e) Square- or plate-shaped

ceramic capacitor

2(f) Tubular ceramic capacitor

2(c) Flat-moulded capacitors suitable for printed circuit

mounting.

Component Markings

The value, tolerance and other
characteristics are marked on the body
of fixed components using one of three
basic systems:—

(d) directly on the body

(b)a series of coloured bands or dots
according to a standard code.

(c)a series of numbers and letters
according to a standard code —
known as a typographic code.

The basic colour code is given in Table
1. Its use on typical cylindrical-shaped
components is illustrated in Fig 3. The
first and second digits represent the
significant figures of the component
value. The decimal multiplier
determines the position of the decimal
point and the order of the value of the
component — i.e., ohms, megohms etc,
or uF, pF etc. The tolerance indicates
the tolerance range either side of the
nominal value of the component. This
means that the actual component value

THE STANDARD COLOUR CODE TABLE 1

colour significant decimal tolerance
figure multiplier +%

BLACK 0 1 20 *

BROWN 1 10 1

RED 2 102 or 100 2

ORANGE 3 102 or 1000

YELLOW 4 104 or 10,000

GREEN 5 105 or 100,000

BLUE 6 106 or 1,000,000

VIOLET 7 107 or 10,000,000

GREY 8 108 or 100,000,000

WHITE 9 10° or 1,000,000,000

GOLD - 0.1 0r 10! 5

SILVER - 0.010r 102 10

none - 20

* used with capacitors

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976
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Component codes and values

TABLE 2
(a) = Preferred numbers in a decade for the E6, E12, E24
/ = & E96 series
I T 4 ? E6 | E12 | E24 E96
FIRST DIGIT 20%| 10% | 5% % and 2%
SECOND DIGIT 10 {10 {10 | 10.0 10.2 10.5 10.7
11 11.0 11.3 11.5 11.8
DECIMAL MULTIPLIER
fnumber of zeros) e e 14.3 14.7
TOLERANCE (%) 15 {15 (15 [15.0 154 158
16 | 16.2 16.5 16.9 17.4 17.8
18 |18 | 18.2 18.7 19.1 19.6
(b) GIMD @ % ® 20 | 20.0 20.5 21.0 21.5
22 |22 (22 |22.1 226 23.2 23.7
24 | 24.3 249 25.5 26.1 26.7
27 |27 | 27.4 28.0 28.7 29.4
EXAMPLE: -  BROWN. BLACK, RED, GOLD. 30 |30.1 30.9 31.6 324
L 0 107 5% 33 (33 (33 |33.2 34.0 34.8 35.7
= 1000 (ohm, uF, uH) £5% tolerance 36 36.5 37.4 383
39 |39 |[39.2 40.2 41.2 42.2
43 | 43.2 44.2 453 46.4
47 | 47 |47 | 47.5 48.7 49.9
may lie anywhere between the tolerance Fig. 3. How the 51 51.1 52.3 53.6 54.9
extremes. Tolerance is usually quoted as colour code values 56 [56 |56.2 57.6 59.0 60.4
a percentage. O ey are sed 62 |61.9 634 64.9 66.5
The way in which the standard colour and tolerance. 68 |68 |68 |68.1 69.8 71.5 73.2
code is applied on a component and 75 | 75.0 76.8 78.7 80.6
how other characteristics, such as 82 |82 /825 84.5 86.6 887
voltage rating or temperature el 90.9 93.1 95.3 97.6
coefficient, are indicated is explained in

detail in the sections of this series
dealing with component marking codes.

Typographic marking codes take a
variety of forms. They generally involve
a group of numbers indicating the value
of the component, and prefix or suffix
letters (or both) indicating other
characteristics such as voltage rating,

tolerance etc. The letters are deciphered
by reference to tables showing the
characteristic accorded to a particular
letter. These tables are drawn up
according to a standard international
convention. The different typographic
codes used and how to interpret them

are also explained in the sections on
component marking codes.

Preferred Values

If you examine the values of fixed
components, you will notice that the
values appear ‘odd’, and further more,

S |
=1
T T B A
E12=
—— E6 I~ N
= i}
R i 3
}
10% v =
r TAY 7 =
B O \ d i
17 A3 X i ri =7
{ ¥ 4 A 'I & (G
75 T 1 T
(i) X 1 z 2\ 7
2 B 0 B O X .5 T 1 ; Y
1 1 1\ 1 4 17
7 & ry 1 L ¥ 1 o
Y HH / | /
2t it A X H 1
NOMINAL e - JIEC PR PEC. P 33 +1% a0 417 L EER aa Tk oo HHE 1
b= = s - - H s 00
VALUE [—3 - -_# o o X mn - - mma u
3 T y T |8 i v
i ¥ J BV 1
X =Y Y17 X ] ' x
X } Y '
L} y i Y n
1} X 7 AN
X X 7 1 T
7 1 L VI 1 i 14 ) has
=== 7 .
L . X ' S8
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Figure 4: Tolerance extremes of the E6 and E12 preferred series

of values.
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that the same significant figures repeat TABLE 3

in each decade — i.e., 47, 470, 47C0;
.0068, .068,0.68 etc. This is because a .
system of what is called ‘preferred Tolerance extreml'fles for the E6, E12 and E24
numbers’ or ‘preferred values’ is used. preferred value series
The basic system of preferred numbers ]
spans the decade from 10 to 100. —20% | —10% | —5% nominal || +6% +10% [ +20%
Higher and lower decades simply have value
the decimal place shifted right or left 8 9 9.5 10 10.5 11 12
TR 17 10.5 11 || 116
There are several preferred number 10.8 11.4 12 12.6 13.2
series, the three most common ones 12.4 13 13.7
have six, twelve and twenty four 12 135 | 14.3 15 158 | 165 | 18
numbers per decade and are known as 15.2 16 16.8
the E6, E12 and E24 series respectively. 16.2 17.1 18 18.9 19.8
The numbers in a decade of each of 19.0 20 21.0
these series are given in Table 2. Each 17.6 19.8 20.9 22 23.1 24.2 26.4
number is derived from a constant 228 24 252
difference between numbers {or steps) 24.3 25.7 27 28.4 29.7
of 101/6 for the E6 series, 10 1/12 for 28.5 30 315
the E12 series and 101/24 for the E24 264 | 297 | 314 33 34.7 | 363 | 396
series. The numbers are rounded off to 34.2 36 37.8
two significant figures for convenience. 35.1 37.1 39 41.0 42.9
These numbers provide a convenient 40.9 43 45.2
tolerance range for component values in 37.6 42.3 44.7 47 49.4 51.7 56.4
the different series. The E6 series is used 48.5 51 53.6
for £ 20% tolerance components, the 50.4 53.2 56 58.8 61.6
E12 series for + 10%, and the E24 series 58.9 62 65.1
elyes o CIppEIuai®, . 544 | 61.2 | 64.6 68 714 | 748 | 816
For close tolerance, high stability 71.3 75 78.8
components, the E96 series is used. This 73.8 77.9 82 86.1 90.2
provides a series of 96 numbers per 86.5 91 95.6
decade, each being approximately 2%
higher than the preceding value. Thus, E6 E12 E24 E24 E12 E6
this series is used for conponents having
specified tolerances o; 1% and 2%. The Teprrs upper
tolerance extremes of 1% components <s "
overlap. As the values need to be quoted extremities extremities
to three figures, the component P U
markings will, accordingly, be different
from those components having values

KENWOOD QR666

High performance Communications Receiver
For the short wave listener or amateur radio operator.

This high performance, solid state receiver
covers the frequencies 170 KHz-30 MHz
with 6 bands, receiving in the AM, SSB and
CW modes. Three way power supply
operates from 110/240V AC, internal or
external 12V DC. The unit includes a 500
KHz marker oscillator.

Available from your radio dealer

or your Kenwood Amateur Radio
Equipment dealer:

MITCHELL RADIO COMPANY, Albion, QLD
DICK SMITH ELECTRONICS, Gore Hill, NSW
VICOM, Artarmon, NSW:
DIGITRONICSNNev:)chtIe West, NSVVIVC

- VICOM INTERNATIONAL, Auburn,
A ] . 4 HAM RADIO SUPPLIERS, Melbourne, VIC:
Kenwood Amateur Radio Equipment is marketed FARMERS RADIO, Adelaide, SA:

i Ausrala b Weston lctoncs Company. PO, Bor 71, KNGSGROVE. oW 2208 [ ERTONE GO SSTen ftcecs
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A masterpiece of Swiss precision.

Photimport proudly present the precision-engineered Lenco range of Hi-Fi tyrntables.

In Australia, test results have shown that wow and flutter are almost impossible to measure
in Lenco equipment. For those who seek near-perfection in sound reproduction at a
reasonable price, Photimport highly recommend Lenco.

Engineered for incomparable sound.

Loo

The L90 Lenco Electronic
Hi-Fi—a new top-ranking
belt-driven transcription
turntable. 16-pole syn-
chronous motor, illuminated
strobe, dampened spring
suspension, and anti-skating
device. As precise as a
Swiss watch—~to give superb
quatity sound.

| .

The L65 Lenco Automatic
belt-driven Hi-Fi turntable.
Light aluminium tone arm.
After selection of record
diameter, tone arm lowers
itself automatically onto the
record. After playing, it
returns itself to tone arm
rest. Viscously dampened
suspension. A high-quality
instrument for excellent
reproduction of sound.

L60

The L60 turntable, precision
engineered for superb
quality sound reproduction.
Manual operation, but with
all other advanced features
of the L65. An opportunity
for music lovers to obtain
Lenco’s renowned sound
transcription at a moderate
price.

PHOTIMPORT

MELBOURNE ADELAIDE BRISBANE PERTH SYDNEY
Head Office: 69 Nicholson Street, East Brunswick, Vic. 3057

Australia. Telephone: 386922

For descriptive literature and specifications send a 30 cent stamp to
Qualitron Industries Division of Photimport at the above address.




Component codes and values

in the EB, E12 or E24 series. The values
in the E96 series are also shown in
Table 2.

The tolerance specification indicates
that a component may have a value,
differing from the nominal value,
anywhere between the limits specified.
For example, a 1000 ohm resistor with
a tolerance specification of * 10% may
have a value anywhere between 900
ohms and 1100 ohms.

The tolerance extremities for the E6,
E12 and E24 series are indicated in
Table 3 and the way in which the
tolerance extremes overlap are
illustrated, for the E6 and E12 series, in
Fig. 4.

A batch of components of the same
nominal value may not have actual
values spread throughout the tolerance
range, centred on the nominal value.
For example, a batch of * 20%
tolerance components may have actual
values between +10% and +17% of the
nominal value. More usually, actual
values may be spread between say,
—18% and +11% with a few outside this
range. Those components falling within
the tolerance extremities of the closer
tolerance series are usually selected
from the batch prior to marking. Thus,
a batch of £ 20% tolerance (E6 series)
components of a particular nominal
value, may not contain any values
within = 5% of the nominal value.
However, there may be many in the
batch within £ 5% (or closer) of a value
10% higher than the nominal value. As
an example, a batch of 1000 ohm
resistors may have most of the actual
values spread between 1045 ohms and

Apart from resistors, capacitors and
RF chokes, zener diodes are
manufactured according to the
preferred values system also, having
nominal zener voltages according to the
E24 series and voltage tolerances of *
2% and *5%.

The temperature coefficient
characteristic of capacitors may also be
specified with values in the preferred
series, usually from the E24 series,
although for convenience, and by
convention, only selected numbers
through several decades are used. This is
discussed in the section on capacitors.

Selecting and Substituting

In many applications in electronic
circuits, the component values, unless
otherwise specified, may be varied
substantially without markedly
affecting the performance of a circuit.
This applies particularly to decoupling
and bypass components where
components having tolerances of —20%,
+80% are commonly used. Apart from
this, tolerance limits of component
values in a particular circuit or portion
of a circuit, of £ 20% are common,
otherwise the E6 series of values would
not be used. This wide latitude in

tolerance limits rarely has much effect
on the performance of a circuit. If close
tolerance components are necessary
then they will be specified on the circuit
or in any description of the circuit.

(It should be noted however that 5%
tolerance resistors are now almost
universally available and cost little more
— if anything at all — than 10% or 20%
resistors. For this reason, 5% resistors

E24 E12 E6
5% 10% 20%
7.5

82——= g2

91— \
10 —= 10 10
P— <
15 —= 15 o~ 15
16 —= —
22 —= = o~ 22
%; — g7 —
30 — ™~

\

3 —= B! 33
gg P—— 39 /
43 — S~
47 —= a7 47
gé i 56 /

62 — \
68 ——— 68 68
7% — _—
82 ——= g2

9 < \
100 7100 —/— 100
110
120 ——= 120
130 —

TABLE 4

CHOOSING THE RIGHT VALUE

(1) SUBSTITUTION: If a component can-
not be replaced by a substitute of the same
nominal value and tolerance rating, it can

be replaced by a closer tolerance component
of any of the 3 values shown in the next
column on the /eft.

{2) DESIGN: Find the nearest value {to the
calculated value) in the left-hand column. If
high tolerance is not important an appro-

1155 ohms, with the rest scattered are generally specified for Electronics r‘:;at‘:':’:r"“gef;:;:czgg column on the right
across the tolerance range. Today’s projects). ) v .
ETI 3600 and 4600

. b’; javcar

PTY LTD.

PROFESSIONAL SOUND
EQUIPMENT FOR THEATRE
ANO ROCK BANDS

AUDIO EXPANDER
COMPRESSOR

Krileroeitic vl $4.3

RGO (OMERE SR § LPANDER

Complete Kits Now
Available at $80.00.

s

ISERS

STAGE MIXER
STAGE MIZ
23582000 &
2200092 D0084808

D e v e x w e v e

$ %

For audio engineers we have a wide
range of electronic components at
wholesale prices, cannon plugs and
sockets, microphone cable etc.,

also available:— electronic cross-
overs 100 watt power slaves

Send stamped addressed envelope
foer price lists.

jaycar

PTY.LTD

Telephone 211-5077
P.O. BOX K39, HAYMARKET
N.S.W. AUSTRALIA 2000

405 Sussex St, Sydney
ENTRANCE OFF LITTLE HAY ST.
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The problem with buyinga
receil\jrer today is that .
someone, somewhere has

one better.

itis.

The RX 802 AM/FM Stereo Receiver by Rotel. Which means that you can now dub from
It’s the top of our line and probably the best one tape deck to another without the incon-
receiver your dollars could buy. venience of having to switch leads.

What makes it the best? Engineering Or tape, one program while listening to
precision. 2x50 watts RMS continuous power, another tape play back. With a flip of a switch
both channels driven into 8 Qhms with and two extra speakers you can even simulate
less than 0.5% THD from 20 to 20,000 Hz. four channel sound.

Ceramics filters, integrated circuits and If you would like to discover more about the
an AM/FM tuner section with 1.5 uV sensi- RX 802 — or the rest of our line — RX 602,
tivity, that independent lab reports could RX402, RX202, please write to

only describe as ‘outstanding’. the address below and we’ll send you the

There are also a couple of other points you'll specifications and lab reports to back up our
find interesting. Like input jacks for two turn- statement that model for model, you won't find
tables and input/output jacks for two tape decks. better power and performance for the price.

[] INTERNATIONAL DYNAMICS
O “ (AGENCIES) PTY. LTD.
Distributed in Australia by: 23 Etma Rd..North Cheltenham,
Melbourne, Victoria 3192
S.W: M & G

Available from:

N.S.W.: HOsKins Plays. Is.m., (Sgowvoosm) d|00 r;esngr Slb., 'Sgé?neg'éggr?'.
leph -454 559.3693. Qid: Stereo Supplies, urbo: 0

100E Fatenhane; 5 '& S.A. 3 E 96 Pirle_St., Adelaide 5000,
td., 9 Wilson St., Burnie

, : 31- . Vic.: » .
Richmand, 3121, Telephone: 42:3761. W.A.: bert TV & Hi Fi, 282 Hay St.,

n 00. Telephone: 25-2699. A.C.T.: Duratone Hi Fi, Cnr. Botany St., &
Altree Crt, Phillip 2606, Telephone: 82-1388.



60 watts of heat De luxe low thermal Tough impact Twin 1.2 voit Nickel

available right at conductivity resistant body. Cadium 4 amp/hr
the tip. stainless steel batteries give a full
barrel keeps tip Pistol grip handle day's work before
Replaceable hotter — body of gives natural ease needing
heating element. iron cooler. of control. recharging.
HEATS IN 6 SECONDS, COOLS RAPIDLY PA\ L hadna TV b
WHEN TRIGGER RELEASED \‘ji D -t delghid with s
SOLDERS 100-200* FULLY RECHARGEABLE venience in the workshop orin
TYPICAL JOINTS BEFORE OVERNIGHT, from car, power- the field. It's light, fits easily in your hand
RECHARGING point or Scope Transformer. and you can solder even with the set on.”
*Light electrical connections. ABSOLUTE SAFETY
Capacity will vary for lighter No earth leakage currents. Kevin Ball. T.V. Techalclan.
g : In my job | work mainly on circuit boards
e LA Solder anywhere with total and 'm rapt with Scope Cordless. {'ve never
PISTOL GRIP DESIGN balances personal and component reached a point where the gun can't handle a
weight of cells for comfort protection. day’s soldering. | like the feel of It;
and tip control. tremendous balance.”
Distributors to the Electrical Trade:
' . NATRON'CS PTY LTD The Crescent, Kingsgrove, N.S.W. 2208

Manufactured by: SCOPE LABORATORIES, MELBOURNE.




6 TV GAMES ON ONE IC

WHK will distribute one of the most advanced TV Games MOS
Circuit in Australia. This 24 Pin device has besn designed to provide 6
different games using a standard television receiver. The MOS Circuit is
intended to be battery powered and a minimum number of external
components are required to complete the system.

Fig. 2. Football Game Fig. 1. Tennis Game

FEATURES: 6 selectable Games — Tennis, Football, Squash, Pelota or
Rifle Shooting — two games; Automatic Scoring; Score display on TV
Screen, 0 — 15; Selectable Bat Size: Selectable Angles; Selectable Ball
Speed; Automatic or Manual Ball Service; Realism Sounds: Shooting
Forwards in Footballi Game; Visually defined area for all Ball Games.

OPERATING CHARACTERISTICS: TENNIS & FOOTBALL: With the
Tennis game the picture on the television screen would be similar to
Fig. 1 with one ‘bat’ per side, a top and bottom boundary and a centre
net, the individual scores are counted and displayed automatically in
the position shown. The detail of the game will depend upon the
selection of the options. Considering the situation where small batts are
used and all angles, after reset has been applied, the scores will be 0,0
and the ball will serve arbitrarily to one side at one of the angles. If the
ball hits the top or bottom boundary it will assume the angle of
reflection and continue in play. The player being served must cortrol
his bat to intersect the path of the ball. When a ‘hit’ is detected by the
logic, the section of the bat which made the hit is used to determine the
new angle of the ball. To expand on this, all ‘bats’ or ‘players’ are
divided logically into four adjacent sections of equal length. When using
the four angle option it is the quarter of the bat which actually hits
which defines the new direction for the ball. The direction does not
depend upon the previous angle of incidence. With the two angle option
the top and bottom pairs of the bats are summed together and only the
two shallower angles are used to programme the new direction of the
ball. The ball will then traverse towards the other player. reflecting
from the top as necessary until the other player makes his ‘hit’. This
action is repeated until one player misses the ball. The circuitry then
detects a ‘score’ and automatically increments the correct score counter
and updates the score display. The ball will then serve automatically
from the centre line towards the side which had just missed. This
sequence is repeated until a score of 15 is reached by one side,
whereupon the game is stopped. The ball will still bounce around but
no further ’hits’ or ‘scores’ can be made. While the game is in progress,
three audio tones are output by the circuit to indicate top and bottom
reflections, bat hits and scores. The ‘football’ type is shown in Fig. 2,
and with this game each participant has a ‘goalkeeper’ and a ‘forward’.
The layout is such that the ‘goalkeeper’ is in his normal position and
the ‘forward’ is positioned in the opponent’s half of playing area. When

the game starts, the ball will appear travelling from one goal line
towards the other side. 1f the opponent’s forward can intercept the ball,
he can ‘shoot’ it back towards the goal. If the ball is missed it will travel
to the other half of the playing area and the first team’s forward will
have the opportunity of intercepting the ball and redirecting it forward
at a new angle according to the ‘player’ section which is used. If the ball
is ‘saved’ by the ‘goalkeeper’ or it reflects back from the end boundary,
the same forward will have the opportunity to intercept the outcoming
ball and divert it back towards the ‘goals’. A ‘score’ is made in the
‘football’ game by ‘shooting’ the ball through the defined goal area. The
scoring and game control is done automatically as for the tennis game.
The same audio signals are used to add atmosphere to the game.

SQUASH: In this game (not illustrated) there are two players who
alternately hit the ball into the court. The right hand player is the one
that hits first, it is then the left hand player’s turn. Each player is
enabled alternately to insure that the proper sequence of play is
foliowed.

PELOTA: This game is similar to squash except that there is only one
player.

RIFLE SHOOTING: This game {not illustrated) has a large target which
bounces randomly about the screen, a photocell in the rifle is aimed at
the target. When the trigger is putled the shot counter is incremented, if
the rifle is on target the hit counter is incremented, a hit noise is
generated and the target is blanked for a while. After 15 shots the score
appears but the game can still continue.

RIFLE GAME NO. 2: In this game the ball traverses the screen from
the right under control of the manual serve button. Otherwise the game
is as above.
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PRICE & DELIVERY: The manufacturer of this “6 in 1 TV Game IC"’
has received huge orders from Europe. The proposed delivery of our
larae order is scheduled for October 76. Due to the great demand for
this outstanding 1C we suggest you place your order now. Price each
$28.00. Prepaid Orders received before August 15th $25.20 each.
Discount: 1 — 4 nett, 5 — 9 less 5% 10 — 24 less 10%, 25 onwards less
15%. Post, Pack & Insurance $2.00 per Order. With your Order
Acknowledgement you receive full Circuit diagrams. We intend to
manufacture a PC Board to suit at extra cost.

To Companies who wish to manufacture complete units on a
commercial basis, we offer this “6 in 1 TV Game IC” ata very special
price. {(Minimum quantity 500 off).

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION

MANUFACTURING, IMPORT, EXPORT, WHOLESALE & RETAIL
2 GUM ROAD, ST. ALBANS, 3021. VICTORIA, AUSTRALIA. PHONE: 396-3742 (STD area code 03)
POSTAL ADDRESS: P.O. BOX 147, ST, ALBANS, VICTORIA. AUSTRALIA 3021.
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We've found a tape deck
with the beauty of Hasselblad,

the clarity of Minolta,
and the precision of Bolex.

We searched high and low, reel to reel and deck to deck.
For sound recording equipment that has the same high standard of
manufacture as our leading camera brands. Top of our list came a
brand named Dokorder. Dokorder’s reel to reel tape decks are
available in two and foar channel stereo featuring three-motor and
three-head facilities. Dokorder machines range in price from less
than $285to around $915. Advanced design features include
electronic operation of tape transport, speed change and multi-sync
facilities on the more expensive models. Cassette decks are available
with amplifier options, the celebrated Dolby noise reduction system
and many other special features.

Telephone or drop us a line. We'd be pleased to send you full
specification and price details.

The name is Dokorder.

Second ree! (illustrated) extra.

Melbourne Adelaide Brisbane Perth Sydney

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

Head Office: 69 Nicholson Street, East Brunswick, Vic. 3057
Australia, Telephone 386922 PA3/D



Project 444

Five watt stereo

This simoly-constructed amplifier gives high quality reproduction for

surprisingly low cost. The five watts per channel output is sufficient for the

average listening room even when inefficient loudspeakers are used.

THIS PROJECT UTILISES A NEW
advance by IC manufacturers. A few
years ago no-one would have believed
a complete stereo hi-fi amplifier could
be made from just two ICs plus a few
passive components. Today more and
more components are contained within
the IC so a power amplifier is as easy
to use as an op-amp.

Easy to build — Readers who were
previously apprehensive about building
audio power amplifiers should have no
trouble with this design — there is little
to go wrong.

Adequate Power — The output is
unlikely to be found lacking unless the
loudspeakers are very inefficient.
Speakers of this type usually belong to
the hifi enthusiast who spends lots of
money on his system; the inefficiency
of the speakers is compensated for in
the amplifier. In an average

set-up it is unlikely that you would,
under normatl listening conditions,

be able to tell the difference between
the ET1444 and a twenty watt
amplifier.

FIVE WATT HI-FI AMPLIFIER

LM379 — National Semiconductor
recently supplied ETI with samples of
their new dual five-watt audio amplifier
IC — the LM379. The circuitry around
the IC is very simple in comparison to
most of those previously available. The
gain is set in a similar way to that for an
operational amplifier: by the ratio of
two resistors in the feedback network.
In addition the 1C features internal
stabilization, current limiting and
thermal protection.
Preamp — We decided to try the ICin
conjunction with the dual low-noise
reamplifier |C also from ‘National
emiconductor — the LM382. The
combination results in a simple stereo
amplifier which works very well indeed.

44

Whilst tone control could be
achieved very simply it was decided that
the performance of the amplifier
deserved good treatment. So we use
more effective tone controls.

The result is a five-watt stereo amplifier,

ETI 444, simple and inexpensive to
build, and with a surprisingly high
performance.

CONSTRUCTION

As with most straightforward projects
the use of a printed circuit board is not
only desirable from an ease of
construction point of view, but it

also helps to ensure identical results to

-those of our prototype.

The components may be assembled
to the board in any order but we find
it preferable to assemble the low-height
components first, ie, resistors, diodes.
Before installing 1C2 make sure that a
hole of about 6 mm diameter is drilled
in the board at the end where the
heatsink is to be mounted (after the
IC is installed). Take care that all
polarized components, such as diodes,
ICs, electrolytic capacitors and
integrated circuits, are mounted with
the correct orientation.

Solder 25 to 50 mm lengths of tinned
copper to each of the lugs on the
potentiometers and then mount the
potentiometers in the appropriate

ETI 444

POWER OUTPUT
Into 8 ohms
DISTORTION
At 3 watts out
At 4 watts out
At 5 watts out

High-leve! input

SENSITIVITY
Magnetic input
High level input

LOAD IMPEDANCE

INPUT IMPEDANCE
Magnetic input
High level input

High level input

MEASURED PERFORMANCE OF PROTOTYPE

FREQUENCY RESPONSE

SIGNAL TO NOISE RATIO

Phono input {ref 10 mV in)

5 watts per channel

0.15%
0.5%
3.0%

10 98- 4 Hz to 200 kH2

1.5mv
190 mV

8 ohms or higher

approx. 100 k
approx. 10 k

67 dB
64 dB unweighted
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position by threading the tinned copper
wires through the holes provided in the
printed-circuit board. Pull the wires down
so that the lugs are almost flush with

the board and the potentiometers are all
in line. Then solder the wires.

The heatsink may now be mounted

onto 1C2 using a single nut and bolt.
Care must be taken to ensure that the
heatsink does not touch any of the
potentiometers as it is at a potential
of —12 volts.

The unmt may now be mechanically
assembled by securing it to the front

panel by means of the potentiometer
shafts and nuts, and by fitting two

6.4 mm spacers between the rear of the
board and the chassis.

Finally wire the unit as shown in the
component overlay diagram.

ere ys b2 0 53 s
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' PROTECT YOUR

MAGAZINES
ETI BINDERS
hold 12 copies

| ]
electronics
TODAY
INTERNATIONAL

Send $4.50 plus 80c postage
NSW & A.C.T., $1.50 postage
elsewhere with order to

Subscription Department,
Modern Magazines (Holdings) Ltd.,
:25 Bhou?dary Stregt.”
ushcutters Bay. 2011.
\_ Y J

Five watt
stereo

O
ON
POWER

PROJECTS
fOR YOU

IN EVERY ISSUE
OF

electronics

TODAY

INTERNATIONAL

PLACE YOUR ORDER
T0DAY

_ USETHIS
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—

SIVE THIS -
. COUPON AND $12
TO YOUR LOCAL
NEWSAGENT
(1f he aiready defivers your pag :rs — as he probably does —
l there will be nothing more 10 ay; if not, he may make & .
small charge tor the service.)

. NEWSAGENT .. .ouoiiiiiiiiiiiiii i iieeninenn.s .
. Please celiver ELECTRONICS TODAY INTERNATIONAL .
for the next 12 months, sterting with the .., , .., issue t0:
NAME ... e
ADDRESS ...t i e e l
........................ .POSTCODE .......... .
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silk screened black. For size see metalwork

Fig. 3. Front panel artwork. The material
we used was brushed anodized aluminium ,

detail.
[ ]
BASS VOLUME

°
TREBLE

°
BALANCE

TAPE
AUX

TUNER

PHONO

SELECTOR
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MS$ Components

electronics pty Itd

COMPONENTS IN AUSTRALIA

THE GREAT NAME FOR ELECTRONIC ~
164-166 REDFERN STREET, TEL : 69 5922 \, ” P.0.BOX 156, REDFERN, NSW 2016

We've moved
from 95 Regent St to

BIGGER & BETTER

PREMISES -
at 764-7635 Redfern St

weee Jouve fust 90!
to see what we've
g0t now!l!

REGENT

A4 AR 3Z

7//// e //////

WATCH FOR MORE OETAILS
yo L~ ~vexr monru {I!
[(J

TUES WED & FRI: 9am-5.30pm. THURS: 9am-7pm, SAT: 9am-1pm.

: Please add $2.40 to posting fee, NO ORDERS UNDER $3.00 accepted For replies please send

50¢ where not included in price. PLEASE

“AE. Post and Packin ng
RESS ON ALL ORDERS AND CORRESPONDENC

. PLEASE PRINT YOUR NAME &



Project b41

Train controller

A simple project offering auto-reverse, inertia, emergency brake and loop track

facilities.

MODEL TRAINS HAVE ALWAYS BEEN
popular with both lads and dads — with
dads perhaps coming first. Many a boy
has complained ““Daddy won’t give me
aturn’’. 1t seems there is some inex-
plicable attraction in playing trains
which never dims with the passing years.
A couple of our friends have recently
decided to buy train sets — for the kids
(they say). Our model train controller
project was designed to give them many
features that are not found in commer-
cially available controllers (for roughly
the same cost). Most commercial de-
vices cost around $30 and consist of a
transformer followed by a selenium
rectifier, a high power rheostat and an
automotive globe. Such controllers have
numerous operating disadvantages main-
ly due to their very poor voltage reg-
ulation.

Our controller [t may look a little com-
plex but in fact it is very simple to build
and quite inexpensive. If the full capa-
bility is used the features of the control-
ler are:

e Forward or reverse control by a single
slide potentiometer (centre for stop)

® Separate reversing switch for the main
track

e Short-circuit proof

e Regulator-type control circuitry

o Emergency brake (which stops the
train instantly regardless of the position
of other controls

@ Simulated inertia {gives more realistic
starts and stops)

o The facility to operate with track
loops

Loop operation Although not possible
with simple controllers, loop operation
adds much operating fun and realism to
any model railroad and the feature is
well worth including. A typical loop is
shown in Fig. 1.and the operational
problems of such a loop are as follows:

TRAIN :
CONTROLLER
ETI 541

FORWARD

REVERSE

POWER INERTIA MAIN LOOF BRANE

REV

REV ON

POINTS SUPPLY POWER
TO LOOP UP TO

GAPS
NORMAL GAPS REQUIRED
DIRECTION IN BOTH RAILS
—_— . WHERE SHOWN
1
NORMAL
POINTS DIRECTION
+ -
MAIN TRACK
INPUT
Fig. 1. A typical track loop. Gaps must be inserted in the LOOP TRACK
rails of the loop in the positions shown. Polarities shown INPUT
are with MAIN and LOOP track switches in the normal
position.

If a train is approaching the loop and points are set so that the train enters the
the ‘main’ and ‘loop’ switches are both loop towards ‘A’ it will continue norm-
set at normal, the polarity of the volt- ally around the loop. If the points are
ages to the track will be as shown. If the now set to ‘B’ so that the train may

{Continued on page 55)
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AT LAST ! a scientific calculator

everyone can afford

Deluxe scientific
hand-held calculator

O Performs 25 functions.
O Sine, cosine, tangent, arc sine, arc cosine, arc tangent
O natural logarithms, logarithms,

O square root, squaring

O pi, e to a power, x to a power,

U reciprocals, change sign, exchange and display /register

O memory minus, memory plus, memory clear, memory exchange

recall and clear/clear entry keys.
(1 Degrees/radians conversions.
O Fully addressable memory.
O Automatic constant in all four basic functions.
O Full 8 digit display with arithmetic, RNP jogic and
3 level stack.
I Floating decimal plus underflow.
(I Large, bright easy to read LED display.
(1 Complete with 9 volt battery for long term dc operation
(0 Weighs 6 ozs. and is 5%" x 2% x %",

NOTES:

The Unitrex 90SC is warranted for 90 days from original
purchase date — under normal use and service — against defective
materials or workmansip. Defective parts will be repaired or
replaced at Unitrex’s option when the calculator is returned prepaid
to Unitrex of Australia Pty Ltd., 414 Collins St, Melbourne, Vic.
3000. The warranty is void if the calculator has been damaged by
accident or misuse. Removal or alteration of serial number or repair
by unauthorised personnel also voids warranty. The warranty
contains the entire obligation of Unitrex of Australia Pty Ltd and
no other warranties, expressed, implied or statutory are given — this
warranty does not exclude limit restrict or modify any condition or
warranty implied by the Trade Practices Act 1974, or other State
laws or Acts . . .

The units can only be obtained as below. Electronics Today
cannot supply directly nor undertake to demonstrate or discuss
details or the units offered.

All units will be thoroughly inspected before despatch. The
package should be carefully inspected before accepting delivery.

$19-95

(plus $2.50 post & packaging . .. .)

Acceptance should be refused if the package is damaged.

Orders must be addressed exactly as per the coupon. Due to postal
delays, readers should expect a delay of between three to four
weeks between posting an order and obtaining delivery.

Finally — in the event ‘of the unit not working — please return it
directly to Unitrex, 414 Collins St, Melbourne, Vic 3000, NOT to
ETI. This offer closes on July 25th 1976.

My cheque/postal notefor ................... is attached. I

Make cheque/postal note payable to Calculator Offer.

Please forward $22.45 (i.e. $19.95 plus $2.50 postage and
| packing) per unit.

I Send to Calculator Offer
I ¢/- Electronics Today International
:_15 Boundary St, Rushcutters Bay, NSW 2011,

e e S e e e e e et )
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ApPPLIED| THE ELECTRONIC MAILBOX

TECHNOLOGY | ;5 gox 355, HORNSBY, 2077
PTY. LTD.] phene 476-3759

Electronic Components by Post

SPECIALS OF THE MONTH

SPECIALS OF THE MONTH *Valid for Orders postmarked before July 31st, 1976

LM309K 5 Volt 1A Regulator $2.00 SAK 140 Auto Tachometer $2.00
741 OP AMP 5 for $2.00 UAA170 Spot-O-Light (16 LED)

555 TIMER 5 for $3.00 Driver $3.00
14553 3 Digit frequency counter $6.50 UAA180 Bar-O-Light (12LED) Driver $2.75

14511 7 Segment Decoder driver $2.50 CA3089 FM Demodulator $6.75
1N914 Diodes 20 for $120 MC1310 FM Stereo Decoder $350

Voltage Regulators DIL Sockets

LM723 Variable voltage regulator {(DIP) $1.00
LM325 £ Volt 100mA Dual Regulator (DIP)  $3.60
LM340-5 volt)

6 volt |

8 volt

12 volt [
15 volt Amp (T0220) Regulator $2.25

18 volt
24 volt |

SATURN 5

UNIVERSAL VIDEO GAME

Play SQUASH, FOOTBALL, TENNIS, PING PONG, HOLE IN THE WALL,
TARGET PRACTISE — WITH OPTIONAL SOUND EFFECTS, ON-SCREEN
SCORING.

Build your own Saturn 5§ and experience hours of fun and excitement playing these

fascinating TV games with your family and friends!

Saturn 5 is an entirely new approach to video games and consists of a master

control unit with plug in game options. This together with the remote dual slider

player controls offers an unlimited range of game possibilities, including double/

singles (tennis) and horizontal/vertical player movement (football/squash). Play

;enmsh, ping pong and hole in the wall with the basic Saturn 5 kit. Football and THENNOTTEST EUECTRO NICh ey AN
quash options now available. KIT IN TOWN!

Why not design your own games and play gol!f, baseball, billiards, moving target etc. complete SATURN S basic kit wi.th

etc. ping pong, tennis, hole in the wall $3750*
Optional kits are available to add sound effects and on-screen scoring if required. 93mes .

Saturn 5 is easily built and features CMOS technology and battery operation. A pre- ORNIONSIgSoundieffacts | $3'5°:

built modulator is included which plugs into any TV set (colour or black and white} On:Screeplscoring $7'50,

at the aerial terminals. Footbat! $7.50

g 4 : . ’ Squash $7.50*
With our exclusive assembly manual and technical support service, virtually anyone  « Including post and packaging
can construct this kit.

{No discount applies)




gL HOBBY KITS

To-days Technology for Your Enjoyment

| (it dl FV TUNER

THE FM TUNER KIT YOU HAVE WAITED FOR = TSNS

The ETI 740 is a novel design for an FM tuner which achieves high perform-
ance and eliminates the critical setting up required with many other tuners.
The front end is a ready built pre aligned module which then feeds CA3089 IF
and demodulator integrated circuit via ceramic filters. The CA3089 provides
AGC, AFC muting as well as signal strength and tuning meter drive voltages.
Temperature compensated varicap tuning allows stations to be selected either

— high quality push button varicap FM stereo tuner
sets new standards of performance

2909 fuur- 'go09— @

controls, The actual frequency selected
dial’’ display mounted behind the front panel.

beacon indicates when

able as a complete kit or assembled and tested.

ETI 440 SIMPLE 25 WATT
AMPLIFIER

ETI534 STOPWATCH/
CALCULATOR

By special arrangement with N.S. Electronics we
are pleased to offer this NOVUS 650 calculator
together with the complete set of components
to build the ET1 534 Stopwatch/Calculator.
he kit includes a specially designed fibreglass

printed circuit board with a silk screened
component overlay. With our unique STEP-

BY-STEP ASSEMBLY MANUAL and
TECHNICAL SUPPORT virtually anyone
can build this exciting and useful project.

We thoroughly STI LL
recommend it

for beginner $16*75
or professional. A&TS$21.75

Post free

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. |f you do have to
return any KIT for factory attention, it will be repaired for a
nominal service fee,

All Kits on display at our factory showroom.
Hours: 9 -5 weekdays, 9- 12 Sat.
Phone: 476-3759

by a ten turn tuning potentiometer or by a choice of three preset push button
is displayed on the unique “electronic
he stereo decoder is based on
a well proven integrated circuit phase locked loop which is followed with
actjve filters to remove- subcarrier harmonics and “birdies’””. A LED stereo
stereo transmissions are being received. The specially
designed transformer has a built in electrostatic shield. The ET! 740 s avail-

KIT PRICE

$120-00

Plus $6.00 Freight & packaging

{assembled & Tested $155)

Designed by the ET! Team the International 440 is a remarkable
combination of high performance, easy construction and low
cost,

We offer our own exclusive step-by-step assembly mabual, the
choice of buying individual packs or the full kit and a really
good looking Walnut Veneered Cabinet that guarantees you a
professional finished product anyone would be proud to own.
For pack prices, see December ETI,

With our full Technical support and Warranty Service (see below)
you just can‘t fail to build this kit!

$8 5-00 Assembled and Tested $115 nett
nett Both plus $6 freight and packaging

ETI 704 CROSS HATCH/DOT
GENERATOR

:»},g?

=5

This incredibly popular project now
given the HOBBY KIT treatment.

— Predritied/screened front panel.
— Fibreglass PC Corriponent Overlay.
— Pre-wound coils.

— Sockets for all IC’s.

Complete to last detail including
solder and hook up wire. Full warr-
anty support applies. {Doesn‘t in-
clude battery.)

Delivered free in Australia

$27'50 nett

T Aeeies] i\

APPLIED 109-111 Hunter Street.
TECHNOLOGY
: PTY. LTO.

HORNSBY. N.SW. 207
Phone (02) 476-4758
Open Saturday morning

Blease SUDDIY Th .o 0 . o w2 5t Sy, Bkt s o I
Enclosed is my Cheque/Postal Note/Money Order for $ ............ l
made out to APPLIED TECHNOLOGY PTY. LTD.

(PLEASE PRINT CLEARLY) I
ADD RESSI R - wrcrrrammemameatoommmen . O I




Cerwin-Vega ads are nearly as rare as Cerwin-Vega speakers.

Up till now, only a handful of
Cerwin-Vega speakers came

into the country.

And only those people with an
ear to the ground and a fistful
of dollars got their hands on a

air.
ut happily, the situation is

changing. We can now offer a

range of six living room
systems.

But unhappily, you'll still need

a fistful of dollars. Prices

range from $424 to $2500 a

pair.

Maybe a few consoling words

would be appropriate.
Cerwin-Vega speakers are
built to take the absolute
maximum power with the

absolute minimum distortion.

And they succeed. Like no

other speakers you've ever

heard before.
The sound is always clean

and crisp, no matter what the
volume. Which is why many of
the world’s leading rock
groups use Cerwin-Vega.

And why Cerwin-Vega won
the contract to design and
build the speaker systems for
the movie ‘Earthquake’.

The result: an earth shattering
realness, that won an
Academy Award for the
Sensurround System.

An example, closer to home,
are the Cerwin-Vega 2IIR
living room speakers. An amp.
with as little as 3 watts RMS
will drive these speakers, and
yet they will take as much as
100 watts RMS, and produce
a sound level of 119db at 1
metre without distortion. The
kind of performance that
comes from putting our time
and money into speaker
development. Not into ads.

|
AV 4
Cerwin-Vega
Loud is beautiful...if it’s clean.

PKB88529

Tests prove that Tracker cleans up the
competition,as well as your records and tapes.

Various types of record

cleaners have been available for

decades. However, most of
these products have failed to
keep pace with modern

advances in record materials and

recording techniques. The
Tracker RC-1 record cleaning

solution was developed to meet

these modern demands.
Tracker cleaning products

went into stringent testing at the

Chemistry Dept. at the
University of Victoria, B.C.,

Canada in 1974 and as this chart

shows, Tracker RC-1
dramatically reduced the
records static charge.

Further information on the
Canadian Tests is available by
writing to us at Box No. 882,
G.P.O. Sydney, 2001.

Tracker products are suited
to all the new and advanced
record materials, advanced
sound techniques and delicate
tape heads.

70

TesT 1. ¥ | COMPETITOR 700V 300V
° RECORD

@

8 TEST2 * [ COMPETITOR AGAIN 210V - 508V

z
These 3 traces show g N
static charge on the £ RECORD
same record after ) -
cleaning twice with a £ test3 * [TRACKERRC-H Ti0V

>
major competitive ol e e ]
solution, then once RECORD
with Tracker RC-1 RIM GROOVES LABEL GROOVES RIM

solution. — __ Cross sechon of 12 dameter record

There’s the RC-1 Record
Care Kit, that not only
thoroughly removes the static,
but helps to resist further
build-up of negative static Tracker came through the tests,
charge. This protects the so give your old cleaners the
grooves from being ground away brush off and go with the
by new particles of dirt. This winner! w
modern cleaning kit consists of Look for the Tracker RC-1 =
an exclusive formulation and HC-1 under our label, or
together with handy screw-on branded under your hi-fi shop’s

And for your tape collection,
Tracker provides delicate
professional care with the HC-1
Tape Recorder Care Kit.

trcker

;prtgﬂ{, plus a ﬁlrlle velvet pad. name.
ilable.
s Better than anything you've
used before.
PKB88530 A
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Project 780

Novice transmitter

Designed by Kevin Barnes

Last month we introduced the design philosophy of our transmitter and described
its operation in general terms. We continue this month with fuil construction

details.

eti 780

o

MC GaiN

mMic

‘@

COMMENCE CONSTRUCT!ON BY
winding all the coils in accordance with
the winding data shown on page 74.
Then construct the heatsinks for the
BDY92 (Q5) and the BD139 (Q3), as
shown in Figure 6 and the photographs.
Mount the BD 139 to its heatsink using
a 6BA by 9 mm screw, an insulating
mica washer and silicon grease. Now
mount the BDY92 to its heatsink, using
a mounting kit and silicon grease, but
use two mica washers between the
transistor and the heatsink to reduce the
capacitance between the transistor case
and earth. Do not mount either heat-
sink to the board at this time.
Transmitter board Mount the resistors
and the fixed capacitors to the trans-
mitter board, according to the com-
ponent overfay. Note that R16 is also
an inductor and is constructed by
winding a length of jug element wire
on a Philips ferrite bead. Resistor R16
acts as the current shunt for the meter.
its resistance of 0.5 ohms is best
measured by passing one ampere through

PA TUNE

a tength of the wire and finding the
length required to obtain a voltage drop
of half a volt.

Resistor R17 is selected to give half
scale reading on the meter for one amp
of collector current through Q5. In the
prototype the value required was 680
ohms. We suggest that you use this
value temporarily and trim later if
required. Capacitor C21 (emitter by-
pass for Q2) should have a ferrite bead
on one lead. The capacitors in the out-
put network must be polystyrene and
rated at 630 volts.

The impedance matching network,
consisting of C9, C10 and L1 has a low
Q and on the prototype we found the
response was broad enough. However if
you have any problem in obtaining
sufficient drive to Q5 {with insufficient
drive one amp collector current can not
be obtained) change the value of C9 {by
small amounts) to correct this.

Once all the resistors and capacitors
have been fitted to the board you can
install the semiconductors, coils and

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976

the crystal. The heatsink supporting the
BD139 should now be screwed to the
board and the leads of the transistor
soldered into position. Note that the
heatsink also acts as a shield (as does
the BDY92 heatsink) and should there-
fore be earthed to the board by means
of the mounting screws. Now mount
the relay and the PA tuning capacitor
C18.

The BDY92 heatsink bolts onto the
rear of the chassis (not to the board).
{tis a good idea to first temporarily
mount the board into the chassis and
the heatsink to the rear panel. The tap
on the toroidal transformer T4 should
now be connected to a solder lug
under the nearest bolt securing the
BDY92 to the heatsink. Now connect
the emitter of the 8DY92 to earth on
the pcb by a piece of very thick wire or
a piece of pc board and wire as shown
in Figure 6 and the photographs. Once
this lead and the base lead of the
transistor have been positioned the
board and heatsink assembly can be

{text continued on page 78)

n
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Novice transmitter

&

5 66—

MATERIAL 1.6mm AL
ALL DIMENSIONS IN MILUMETRES

e

6 HOLES 4mm DIA

MATERIAL 1mm ALUM T
ALL DIMENSIONS IN MILLIMETRES

3 HOLES 3.4mm DIA |

i | Ll
i - ‘__._L.= I |
[ L

93
r—28—-{| 45——1 58——'

— 4.0

.

1
| |
! |
i
! !

-
-

—_—
- ~

i E S~ CONNECTION
N TO T4 ARE 65
i e w’’ ACTUALLY ON |
T ~. > OPPOSITE |
s 1 " | SIDE OF BRACKET | X
30 | l ‘45_ A
! 14
. i

| %
TOT4 I -—
LUG AND |

8-

25mm x 10mm

PC BOARD MATERIAL

PC BOARD

Fig. 6. Heatsinks for Q3, BD 139 (left), and for Q5, BD Y92 (right). Note the emitter lead for the BDY 92 is constructed from a piece of
pc board and a piece of thick tinned copper wire. See the photo on page 77.

Continued from page 71.

removed to solder these leads in
position.

Using the interconnection diagram as
a guide, attach a length of hookup wire
to each point on the board which has to
be terminated elsewhere and then bolt
the completed board and heatsink
assembly into the chassis. Note that
all the standoffs are made of brass.

Modulator board Assemble components
to the board as shown in the second
component overlay, taking care to
correctly orientate the integrated
circuit, the transistors, electrolytics and
the diode. Attach leads to all points
which have to be terminated elsewhere
and mount the board into position in
the chassis. Now mount the 2N3055
(Q7) underneath the chassis using an
insulation kit.

Final assembly Fit the power cord
through a grommet in the rear of the
chassis and secure with a cable clamp.
Then terminate the cable as shown in
the interconnection diagram. Fit the
power transformer, filter capacitors and
all switches and pots to the front panel.
Interconnect components as shown on
the wiring diagram and then extend the
shaft of the PA-tuning capacitor out
through a grommet in the front panel
by means of two 6 mm diameter
extension shafts.

Fit large rubber feet to the chassis so
that Q7 has sufficient clearance and fit
a plastic cover to the transistor to
protect against accidental short circuits.

78

Setting up Commence the setting up
procedure by adjusting RV4 to mid
position and RV3 to its minimum
position. Terminate the output of the
transmitter into a 75 ohm dummy
load, set the drive control, RV1, fully
anticlock wise. Set the T/R switch to
the ‘receive’ position.

Switch on the transmitter and ensure
that Q5 is not drawing current. If it is
check for a fault.

Now adjust the slug in transformer T1
until the oscillator is working. This may
be determined by checking the voltage
across the 100 ohm resistor, R1 — this
should peak to a maximum as the slug
is tuned. |f the oscillator does not
operate check the operating frequency
of the coil and the capacitor with a
GDO. If this is OK then the fault might
be due to insufficient feedback. To cure
this reduce the value of C2. Changing
the value of C2 affects the resonant
frequency of T1 so it may be necessary
to modify the value of C3 in order to
stay within the adjustment range.

Once the oscillator is working correct-
ly switch the T/R switch to ‘transmit’
and adjust the slug in T2 for a voltage
peak across RS (22 ohms). Now whilst
observing the current on the meter
turn up the drive control until a quarter
scale reading is obtained. Now adjust
the tuning for maximum power into
the dummy load (indicated by a peak
on the meter in the RF position).

Check the voltage at the junction of

R16 and C13 and adjust RV4 to give
10 volts at this point. Now adjust the
value of R1 to obtain a half scale
reading on the meter in the ‘E’ position.
This connects the meter to read the
voltage to the PA. Continue to adjust
the drive and PA tuning until the
current read by the meter does not
increase any further. Advance the drive
stightly past this point. Check the meter
‘I’ calibration by measuring the voltage
across R16 and then calculating the
current.
Audio The settings required for RV2
and RV 3 are best found by experiment
when ‘on-air’. An initial starting point
can be found whilst running the trans-
mitter and listening to the output on
a receiver {make sure that the receiver
is not overloaded) by putting RV3 in its
minimum output position and adjusting
RV2 for maximum recovered audio at
the receiver {(with least distortion).
Now, whilst keeping the distortion as
low as possible, increase the output from
RV3 and decrease RV2 (keeping the
recovered audio volume maximum)
until the distortion starts to increase
and a reduction in RV2 makes no
difference to the audio level. At this
point the clippers D4 and Db are
beginning to operate. Check for splatter
and if excessive adjust RV3 until the
splatter just stops.

That completes the setting up and
the transmitter is now ready to help
you communicate with the outside
world.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976
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SHEER SIMPLICITY!

i

Half HYS5

Tape 0p BASS

il

Half HYS

BALANCE
VOLUME

Mono electrical circuit diagram with
interconnections for stereo shown.

Stereo.Mono switch

!

The HYS is a complete mono hybrid
preampltifier, ideally suited for both
mono and stereo applications. Internally
the device consists of two high quality
amplifiers —the first contains frequency
equalisation and gain correction, while
the second caters for tone control and
balance.
TECHNICAL SPECIFICATION
fnputs

Magnetic Pick-up 3mMV.RIAA

Ceramic Pick-up

Microphone

Tuner

Auxiliary

Input impedance 47k at 1kHz.
Outputs

Tape 100mv

Main output Odb (0.775 volts RMS)
Active Tone Controls

Treble *+12db at 10kHz

Bass 112db at 100Hz
Distortion 0.05% at 1kHz
Signai/Noise Ratio 68db
Overload Capability 40db on most

sensitive input

Supply Voltage +16—25 volts.
PRICE $16.06 P&P.$0.30

TWO YEARS

K. D. FISHER & CO.
P. 0. Box 34, Nailsworth, S.A. 5083,
Telephone 269-2544.

The HY50 is a complete solid state hybrid
Hi-Fiamplifier incorporating its own high
conductivity heatsink hermetically sealed
in black epoxy resin. Only five connec-
tions are provided: Input, output, power
lines and earth.

TECHNICAL SPECIFICATION The PSUS50 incorporated a specially dasigned
OQutput Power 25 watts RMS into 882 transformer and can be used for either mono or
Load Impedance 4—-16) stereo systems.

fnput Sensitivity Odb (0.775 volts RMS)
Input Impedance 47kQ TECHNICAL SPECIFICATIONS

Distortion Less than 0.1% at 25 watts Qutput voitage 50 voltg{25-0-25}
typicatly 0.05%
3 [} 210-240 volt:
Signal/Noise Ratio Better than 75db peultivoltage Vel
Frequency Response 10Hz— 50k Hz ! 3db Size L.70,D.90, H.60 mm.

Supply Voltage ! 25 volts PRICE $20.41 P&P $2.00
Size 105 x 50 x 25 mm.

PRICE $20.27 P&P $0.40

P&P $2.00 FOR 1 COMPLETE SET OF HY5 + HY50 + PSU50

GUARANTEE ON ALL OUR PRODUCTS

Please Supply
Total Purchase Price
| Enclose Cheque O Postal Orders 3 Money Order O

Name & Address

Signature




MERCEDES. VOLVO. LUXMAN.
SPECIFICATIONS ARE JUST THE START ‘OF THE FEELING'

L uxman L 100 integrated stereo amplifier.

You don’t rush into building a
$1,000* amp. And you don’t rush
into buying it.

You take your time,
and ‘feel’ it.

Luxman believes that certain performance
parameters of an amplifier; those not evaluated by
the normal tests in universal use, are directly
responsible for differences in sound quality.
Accordingly, Luxman has adopted a combination
of objective and subjective evaluation, including
audition by highly qualified listening panels. It
takes a little longer (but then Luxman is likely to
spend a year designing a fascia panel); but when
you are through, you know it doesn’t just work
right; it feels right.

By all means, start with the specifications of
Luxman L100; like 110 watts per channel at 8
OHM load from 20 Hz to 20 KHZ, with less than
0.05% total harmonic distortion.

Consider the special concern for low phase
shift and stability to minimise distortion; the
exclusive ‘Linear equaliser’, the worlds first ‘touch
mute circuitry’ to reduce volume instantly, and so
on, and so on. But then, have a ‘test drive’; a good
long one. It's the only real way to get the ‘total
feeling'.

Luxman R 1500 AM/FM stereo receiver.

We’ll never make a ‘cheap’
amp., but we do make less
expensive ones.

And we're very proud of them.

L uxman R800 AM/FM stereo receiver.

If you feel you don't need 110 watts per
channel, consider Luxman R1500 which provides
75 watts, or Luxman R800 at 40 watts; and still
maintain total harmonic distortion at 0.05%. Or
any other fine amp. from the comprehensive
Luxman range. What we don’t leave out, is the way
we go about designing them — with a dedication to
build exceptionally fine pieces of equipment.

Available from:

oNS.W.: M & G Hoskins Pty. Ltd., (Showroom) 400 Kent St.,
Sydney 2000. Telephone: 559-4545 & 559-3693. e QLD: Stereo
supplies, 95 Turbot St, Brisbane 4000. Telephone: 21-3623. ® S.A.:
Challenge Hi-Fi, 96 Pirie St, Adelaide 5000, Telephone 223-3599.
@ TAS.: Audio Wholesalers Pty. Ltd., 9 Wilson St, Burnie 7320,
Telephone: 31-4111 e VIC.: Encel Electronics l5ty. Ltd.,, 431
Bridge Road, Richmond, 3121 Telephone: 42-3761. @ W.A.: Albert
TV & Hi Fi, 282 Hay St, Perth 6000. Telephone: 25-2699.
® A.C.T.: Duratone Hi-Fi, Cnr, Botany St & Altree Crt, Phillip
2606, Telephone: 82-1388.

Sole Australian Distributors:
INTERNATIONAL DYNAMICS {AGENCIES) Pty. LTD.
23 Elma Rd., North Cheltenham, 3192. Melbourne — 95-1280.

* Prices vary.

ULTIMATE HIGH FIDELITY STEREO COMPONENTS

DAYV

SPECIFICATIONS ARE JUST THE START ‘OF THE FEELINQA'VL



Once again

Europe sets the standard
for speakers

-, -
- -
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Sooner or later in the search for that perfect
sound you come up against an inescapable fact.
You have to turn to Europe.

Today’s range of Philips High Fidelity
Loudspeakers represents the finest that Europe has
to offer. We can supply full instructions for you to
install them yourself.

The Philips range comprises tweeters,
squawkers and woofers which you can combine into
systems to satisfy the hardest-to-please sound
fanatic. Some of the systems are available in kit form
complete with woodwork and full assembly instructions.

To assist you in your selection we supply full
performance data and details on mounting and enclosure
for each speaker.

If you would like to know more about these
superb imported European units, ther =nd in
this coupon: -

Electronic
Components
and Materials

8. -and you install
=Y them yourself!

Philips Electronic Components and Materials

SYANY.......ooovreee oo 421261
MEIDOUINE ... oo 690300
BrISHANE ... oo 2774822
Adelaide ............ e 2238022
POt 654199
L& & _§ ¥ _§F § ¥FRE L]
Philips Electronic Components and Materials, i
I P.0. Box 50, Lane Cove. N.S W, 2066 I
Please send me details and enclosure |
information on your
High Fidelity Loudspeakers. I
NAME ..., i
|
AJAreSS ..ot '
| i
|
i I
I .............................................. Postcode............. I
L L 3§ _§ W §F T " [ ]

PHILIPS

153-0123



has a turntn

to turn YouU on...

for the audiophile
BD 7000

@® DC Hall motor—Servo
controlled.

@ Built-in strobe light.
@ Fine speed adjustment.
@ Auto or manual operation.

@® Wow and flutter less
than .04% (WRMS).

@ Signal to noise ratio 65DB (DINB).

@ Tracking weight 0.25 to 3GM.

@ J-shaped tone arm with
hydraulic cueing.

@® Magnificent, fully imported
base and cover.
The BD7000 is supplied
without cartridge.

the ideal system starter
BDI000 complete with

EVPIFE 2000€ tartridge

@® Wow and flutter less
than 0.12%.

@® Rumble better than 40DB.

@® Complete in fully imported
base and cover.

Frequency response 10HZ to 30KHZ tracking 1 to 3GM.

The
turntable range
includes the semi-
automatic BA300 and fully automatic
BAG00. One of the four models is right
for you. All have the famous
C.E.C.5-YEAR WARRANTY.

harmean australia pty Ird

271 Harbord Road, Brookvale, Tel 93929 22
PO Box 6, Brookvale NSW 2100



HAM RADIO SUPPLIES

MAIL ORDER SPECIALISYS

323 Elizabeth Street, Melbourne {2 doors from Little Lonsdale Street) 674286 67 7379

new Richmond branch now at 390 Bridge Rd.,

~-R
Compact, handy and
versatile, the C1000M is
the ideal low cost pocket
meter Mirror Scale.
? Specifications: 1,000
Ohm/Volc DC; 1,000
ohm/Volt AC; DC voits
— 10; 50; 250; 1,000; AC
volts — 10; 50; 250.
1,000; DC amps — 1 mA;
1 mA. Ohms — 150
Kg& Centre scale — 3
K : Decibel — 10 dB to
dB; Dimensions —
3- 1/2" x 2-3/8" x 1-1/8"
90 x 60 x 30 mm.

$7.95
Post Free.

MODEL C 7077/P
MULTIMETER.
Specifications: 100,000
ohms/volt DC; 10 000
ohms/volt AC; DC volts

5,5; 25; 50; 250;
500; l 000. AC volts —
10; 50; 250; 500-
1 000 DC

;150 KQ;
Decibel — —20
to +22 dB. Dimensions
— 151 x 102 x 48 mm

27 MHz
TWO-WAY RADIOS

FOR INDUSTRY, FARM,
BOATS, SPORTS, ETC.

MODEL NC-310 DE LUXE 1
WATT 3 CHANNEL CB.
TRANSCEIVER

® WITH CALL SYSTEM

e EXTERNAL AERIAL
CONNECTION
SPECIFICATIONS, NC-310

Transistors: 13. Channel Number: 3,
27.2400 MHz Citz. Band included.
Transmitter Frequency Tolerance: £0.005%
RF Input Power: Wwatt. Tone Call
Frequency: 2000 Hz.

Full range of crystals for 27 MHz novice
band available $6.50 pair extra.

$49.50 PER UNIT.

E

Diode protected

$2950 movement. Carrying

P&P $1.50. case available Model C.
MODEL oL64

MULTIMETER.
ruggedly constructed this
model is particularly
suitable for workshops. It
features special scales for
measuvyrement of
capacitance and
Inductance. Diode
protested movement:
Specifications: 20,000 o
Ohm/Volit DC. 8000
Ohm/Voit AC. DC volts — 0.25; 1; 2.5V;
10; 50; 250; 1,000; 5.000. AC volts—lO.
50 250 1,000, DC amps: S0LA; 1 lz:f

; 500 A, 1 Ohms — 4l K 48
af—

o]
hM l!lﬁ Centre s ]
4 000 40 000 400,000 Decibel:

~20 to +62 dB Dimensions: 6" x A- 1/5"
x 2", 152 x 107 x 51 mm. Capacitance:

pF to 0.02 uF. Inductance —
0/5000H Carrying case avaifable Model C.

$25.95 par si.s0.

TARIFF REDUCED PRICE
! aiseeaswrs 4 BARLOW-
w i = t¥. WADLEY
’xcn-so

a truly portable
communications
receiver, based on the
é WADLEY LOOP
principle, the same
principle as applied in
the DELTAHET and RACAL receivers. A
truly crystal-controlled highly sensitive
muitiple heterodyne portable receiver of
exceptional stability with continuous,
u?l&t&rvupted coverage from 500 kHz to

Al for $239 F.O.R.

MODEL AS100 D/P
MULTIMETER. This
meter features double
zZener diode meter
protection and 3%’ full
view easy to read 2 colour
scale. It is fitted with
polarity reversing switch
and housed in a strong
moulded case with carrying
handle. Specifications:
100,000 ohm/volt DC.
10,000 ohm/volt AC.
volts — 0.3; 12; 60; 120;
300; 600; 1,200. AC volts
— 6; 30; 120; 300; 6
1,200y, DC amps —2 K

280 k2 26 {1 200 M . $39.50

entre _scale — ; Z

2,000; 2 0008L; P&P $1.50.
200,0008% 20 ML Decibei

— '—20 to *57 dB.

Dimensions — 7-3/5" x

5 -2/5' x 2-3/5'"" 193 x 137
66 mm. Carrylng case
avallable model |

AM/FM/VHF/TV. MONITOR
MULTIBAND RADIO. NEW
MODEL AC/DC.

Latest military design
$39.50

multi-band radio, 30
~transistors and diodes.
With exclusive (LED)
{igh_t en)is:‘t_ingt diofde
uning indicator for
positive station P& P$250
selection.
Battery and electric
covers all popular AM
and FM bands.

Beware of more expensive imitations

SOLID STATE
19 TRANSISTOR
MULTI-BAND RADIO —
9 RANGES

AlR,
BAT‘rERV{OPERA'i-ED corouk CoDED
9 BAND D

1. AM 535 to 1600 kHz, 2. Marine 1-5 to
4 MHz; 3 & 4. Combined SW 4 to 12 MHz
5. 30 to 50 MHz, 6. 88 to 108 MHz, 7, 8 &
9 combined VHF Aircraft 145 MHz-174
MHz incorporating weather band.

Slider controls, Dial _light, Fine tuning
control, Flip-up Time Zone map, Telescope
antennas complete with batteries.

Richmond Phone 42-5174
HAM GEAR NOW IN STOCK

Uniden 2020 AC-DC transceivers 10 to 80
M. $570 Trio Kenwood TS5-520 AC-DC

transceivers

10 to 80 M. $560. Yaesu

Musen FT-10-T-E AC-DC transceivers 10

to 160 M.

$670. Trio-Kenwood model

QR-666 170 kHz to 30 mHz AC-DC

receivers. $
Wadley loop
receivers.

14AVQ 10-40 M.

$69. 1
3 tall

300. Drake model SSR-1
500 kHz to 30 mHz AC-DC
$325. Hy-gain antennas —

verticals, 19' tall, no
8AVT-WB 10-80 M. vertlcals

no guys. $95. FDK Multi-7 2Mm

FM 10 Watt transceivers with 12 sets of

crystals,
anti-repeater

available at 7

repeater and
frequencies plus channeis 40,

50 and 52 $230. Ken products KP-202 2
M. FM handheld transcelvers with crystals

for repeaters 1 to 4 incl.

and channels 40

and 50. $149. Kyokuto 2M. FM 12 wWatt
output transceivers with digital read-out
and crystal synthesized PLL circuitry, 400
5 kHz transmit and 1000 5 kHz receive

channels for

anti-repeater

1C-202

124.0-144.4 MHz.

— CDR_ AR-

normal simptex, repeater and
operation. $300. lcom

handy transceivers
$195. Antenna rotators
22 junior for light and vhf

beams. $55. CDR Ham-I| senior for all but
40 M hf beams. $175. KEN KR-400 for all
medium hf beams with disc brake. $105.
All three models rotators complete with
230V AC indicator-control box.

SE-360 SIGNAL TRACER & INJECTOR
SPECIFICATION: Single injector approx

1 kHz level

0-5V. Gain: 60dB. Input

impedance: Over 75K ohms, Attenuation

Factor:

0-20-40-60 dB. Output

impedance: 8 ohms and 600 ohms. Meter:

VU200 uA.

Speaker: 2% Dynamic. Power

Supply: 9 Volt Dry Cell. Size: 5%x 3
x 2", Supplied complete with two shielded

test

leads (AF & RF).

R.F. probe and

instruction manual. $37 P.P. $2.00

HC18 holders.
modern transceivers with 455 kHz

C.B. CRYSTALS

Standard size fit. All

I.F.

27.065 mHz. 27.085 mHz. 27.125 mHz.
27.155 mHz. 27.185 mHz. 27.205 mHz.

27.225 mHz.

$6.50 a

pair (receive & transmitter)

SPECIFICATIONS:
TE-20/D RF. SIGNAL GENERATOR

SPECIFICATIONS:

Frequency Range:

120kc/s — 500mc/s {6 Fundamental Bands

and 1
Accuracy; T
internal
Tube
Silicon

com

Harmonic

Modulation:

Band). Frequency
2%. Audio output: to 8 volts.
Approx. 400c/s.

plement: 12BH7A, 6ARS,

Diode and Germanium Diode.

Printed Circuit for uriform characteristics.

Power Source:

105/125, 220/240 volts

AC, 50/60 cps 12 watts. Dimensions: 140
x 215 x 170mm. weight: 2.8kg.

$62.50 p.0. $2.00
TE-22/D AUDIO GENERATOR

SPECIFICATIONS:
Sine Wave — 20 to

bands. Squa

Frequency Respohse:
Im pedanci
5%

Accuracy:

wave 7 volts

{P-P).
complement
Accessory
Supply
Dlmenslons

Distortion:

Frequency Range:

200,000c/s in 4
re Wave — 20 to 30,000cps.
* 11, dB. Output
Kohm. Frequency
Output Voltage: Sine
RMS). Square wave 7 volts
Less than 2%. Tube
GBMB 12AT7, 6x4.
tput cable. Power

Ou
AC 50/60 cps 220240 voits.

215 x 170 x 140mm. Net

Welaht: 3 Kgs. §62 50 p.p. $2.00
TE-15 TRANSISTOR GRID DIP METER.

SPECIFICATIONS: Transistors:

diode, Meter:
PP3.

Dimensions:

3 and 1
S500uA F/S. Battery: 9 volts
180 x 80 x 40mm.

Weight: 730 9. Frequency Range: 400 kc/s
— 280 mc/s with 6 colls; A coil 0.44—1.3

mc/s;

B coil
mc/s; D coil 14—40 mc/s; E

1.3—4.4 mc/s. C coil 4—14
coil 40—140

mc/s; F coll 120—280 mc/s.
$39.50 p.p. s2.00

FS5 SWR AND R.F. POWER METER.
Power Rangle. 0, 10W, 100W (2 ranges).

SWR:

:3. Freq. Response:

1
3MHZ—150MHZ2. Sultable Connector: M

SPECIAL Post type. Impedance: 50 ohm, 75 ohm.
PRICE :gcgo l%;g‘lensnons' 160 x 85 x 98 mm. Weight:
: 9 $29.50 p.,p. s2.00
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ELECTRONICS

—it’s easy!

Digital computer systems — peripherals, stores and microprocessors.

ALL COMPUTING SYSTEMS HAVE
a Central Processing Unit, (discussed
previously) and a number of pieces of
external equipment associated with
them. Such additional units, known as
peripherals are necessary to handle the
flow of information between the
outside world and the Central
Processing Unit (CPU).

The range of peripherals available
teday is extensive. Basically the design
aims are to provide interfaces between
the human or automatic plant user and
the computing system which are the
easiest to wuse, the cheapest to
implement and which have the means to
transfer data as fast as is desired.

At present — though this will
undoubtedly change in the future — we
are unable to communicate with the
computer by the same means that we
communicate with each other — that is
by direct speech and vision. Peripherals,
are by necessity of our technological
and economic limitations still very
much compromises to the ideal, except
in applications where the computer
interfaces to hardware plant, such as in
process control, when interface
problems are easier to solve as such

systems communicate by the same
signal formats.

Card and Tape Punches and Readers —
In order to make good use of the high
speed of electronic computing circuits,
the input and output functions should
ideally be capable of transferring the
data at a comparable speed. Rarely has
this ideal been realised. The throughput
rate of peripherals has been speeded up
enormously since the first EDP system
but, similarly, the rate of computation
has been increased.

Because of this shortcoming, data (in
human operator use) is first prepared by
hand onto a medium that can feed into
the EDP system at rates far exceeding
the operator’s ability. It is then stored
in the machine ready for access when
the CPU need:s it.

The earliest form of input/output
medium used punched holes made in a
pile of paper cards or a continuous tape.
We inherited these from a 17th century
weaving machine via the Hollerith
census sorter. Figure 1 shows the
commonly used Hollerith coded
punched card. The holes are punched
out in a code that represents the
alphanumeric symbols shown above

UPEE PO
COMEROUT
0123456789 ABCDEFGH | JKIMNOPQRS TUVHKYZ 829 $. - WY, Lﬁ
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w
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DIGIT PUNCHES
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Fig. 1. Standard Hollerith Code used for punched cards.
[ 1]
0000 0000 o000 [ [ X o0 (1Y} [}
[] ® oo °
..O'l.Ol.".....'.‘...........0.00.0......Q..
ee o0 ° ° L)
® e o o o e o o 000
veo0® oo0 eooe ° [ Y (I (XY}

Fig. 2. Saction of 8-hole punched tape. Two rows on the wider side of the central sprocket

holes are not used in this data.
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each row. Figure 2 is a section of
punched tape: these are available with
5,6,7 and 8 hole positions across the
tape width. (The smaller hole is for the
timing drive sprocket). Tape readers are
built to read code from a specific width
tape: that is, a 5-hole tape could not be
used on an 8-hole system. Tapes and
cards which are to be used extensively
can be made in more durable materials
such as oiled paper, Mylar and
aluminium-Mylar.

The holes in cards are produced by
mechanical punches. These comprise a
punching head by which the appropriate
holes are made for each character in
response to a typewriter
keyboard-input, Keyboard layouts are
based on the familiar office typewriter.
Extra keys are added for computer
applications to enable a greater range of
control by the operator. Such additions
vary widely.

Tape can be punched automatically
whilst the teleprinter type of terminal,
such as shown in Fig.3, is used as a
typewriter. Where the tape is generated
as part of an automatic process — as in a
data logger, a smaller punch unit is used
which incorporates punch drivers
activated by control signals — no
keyboard is needed. Such a unit is
illustrated in Fig.4.

Card and tape readers consist of a
transport mechanism that passes the
medium across reading heads.
Recognition of a code represented by
holes is accomplished by mechanical
fingers making direct electrical contact
(in the slower readers) or by solid-state
optical sensing using LED lamps and
photo-diode arrays set to sense the
passage of light through a hole position.
Some method of synchronising the code
position with the data values is essential.

Cards can be punched by an operator
at rates between 250-500 per hour.
They are often checked on a verifier
machine that determines if the card is
punched in the same way as the check
operator keys the code a second time.
They can, by contrast, be machine read
or sorted, at 200-1000 cards per minute
depending upon the complexity of the
task.

Tape punching is confined to similarly
slow rates of production at the operator
stage of preparation. When the punch is

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976



Fig. 3. Keyboard teletype terminals provide hard copy and perforate a

paper tape (seen lower left) at the same time. The same facility
usually can also print hard copy from a ready made tape.

machine operated, punching rates can
rise to 160 characters per second. The
speed at which punched tapes can be
read varies from very slow, using
mechanical sensing up to 600 characters
per second or more with
high-performance optical equipment.

A considerable amount of electronic
logic and drive circuitry is needed to
operate a punch unit. Figure 5 is the
block diagram of a reader using brushes
to sense the presence of holes. Input
commands to the punch would emanate
from the control unit of the EDP
system.

Magnetic Tape Input/Qutput Units —
Cards and paper tape store information
about commands to the EDP system
{the programme) and hold the
numerical data to be manipulated. They
are, therefore, a form of permanent data

The compact unit shown in Fig.6 can
transfer data at 6000 bits per second at
a density of 30 bits per millimetre of
tape. (Total capacity on a cassette —
five million bits). These can also be used
as additional memory in the system.
Printers — Teletype units are able to
provide hard copy printout but due to
the slow printout resulting from letter
by letter operation they are not used as
the main alpha-numeric output of an
extensive EDP system. They can
printout at only 10 characters per
second or so.

The line printer was evolved to speed
up this form of output. !t prints all the
characters of a complete line
simultaneously.  Line lengths are

storage. They suffice (in the form 5 ;'9"_”2 f::fge :‘3.’ m
described above) as a data store when ,,-,,d,-,,‘; g,ea,e,p s
the data quantity is not great. A recent application as a standard
trend, which has speeded up data EDP and computing
transfer and reduced the bulk needed to ~ €aculator peripheral.
store the programme and data, makes
use of magnetic tape in cassette form.

Forward

i/P Signal

Forward Interlocks R 5
:i/;vesr';enal Buzz Contro!l =i Tape Lid Open cader Roady
Reverse g Tape Out
E Buzz Control Run Control
Forward R;verse
OSEA‘IJI:l(or Motor Stepping
Drive Package 1 Motor
Read Datay
Brush
Sensors
8 Data Inputs Aﬁ:‘?ﬁeﬁ"{;, | 8 Data Outputs

AC Mains Input

—I Power Supply
Package

Fig. 5. Block diagram of early mode! Data Dynamics low-speed tape

reader (30 c.p.s.).
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Fig. 4. This Philips P803 unit punches tape at 75 c.p.s.

typically 132 characters and the faster
models can print lines at rates exceeding
1000 lines per minute. (For which an
outlay of $50,000 is required!)

Printing mechanism vary considerably,
ranging from development of the
fundamental typewriter method, to
devices that print each character from a
5 x 7 matrix of dots. Line printers were
originally bulky units. Today desktop,
typewriter size units, are in common use
(Fig.7).

Printers can be programmed via the
EDP system to provide any format
required — periodic reports, invoices,
records, data lists, software record. A
crude form of graphical display can also
be produced using the position in a line
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as one ordinate and the lines as the
other.

When computers are used for
automatic pagination the printer can be
one that produced print-type direct.
Graphic Display — Plotters — Many
computational tasks ideally require a
graphical display of output information
not a long list of numbers. Plotters may
be of x-y type or y-t type.

The x-y type of plotter is arranged so
that the graph paper is held stationary
and the pen is capable of being driven
both vertically (y axis) and horizontally
(x axis).

Fig. 7. This Hewlett Packard
2607A desk-top line printer
provides hard copy output
{with 6 copies) at 200 lines
per minute.

The y-t plotter has a roll of graph
paper which is driven at a constant (and
usually adjustable— speed; the pen can
be driven in one axis only (y axis).
Hence the y-t plotter basically plots a
single variable against time. Plotters
made  particularly for computer
operation will be provided with the
interface facility that enables direct
connection to the EDP system. (Normal
plotters require an extensive amount of
extra equipment to make them
compatible). )

Computer controlled plotting of x-y
format has the ability to be scaled on

Fig. 8 Series 500 automatic drafting system by Gerber Scientific.
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demand and to generate alpha-numeric
legends on the plot. It is an easy matter
to replicate the plot — the programme is
run again.

Plotters may be of the analogue drive
kind (a later part discusses plotters in
detail) but due to the nature of digital
processing the result may still have a
quantized appearance if the resolution is
not sufficiently small. Alternatively the
axes may be driven with stepping
meotors — such machines are called
incremental plotters.

Flat-bed style of x-y plotters are
available which can handle paper of all
sizes — from a few centimetres square to
size of a wall. A medium-size computer
controlled flat-bed plotter is shown in
Fig.8.

Line drawing rates are limited by
inherent electro-mechanical response to
around 0.4 m/s in small plotters. The
very large machines, when under tight
control, are usually capable of around
0.1 m/s transtation rates when working
to precisions of 25 um. A desk top x-y
plotter is shown in Fig.9.

Some y-t plotters incorporate
bi-directional drive for the t axis (the
paper drive) enabling very long lengths
of paper to be driven back and forth
along the roll in order to produce an x-y
form of plot from a y-t format machine.
Graphic Display — Visual Monitors —
Many applications require rapid call-up
of data that is presented in a way that
can be easily read by the operator. It
may be quite unimportant to receive it
as hardcopy. The cathode ray tube
(television) type of display was an
obvious choice. Such displays are

known as visual display units, VDU for
short. ’

Originally, visual display units were
very limited because of the need for a

Fig. 9. The 9862A H-P
plotter has a resolution
of 0.01% full scale
within the 25 x 38 cm
area. It will plot vectors
at 30 cm per second.
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considerable amount of storage with
which to generate written and graphical
display forms. However solid-state mass
data storage is now relatively
inexpensive and VDUs in one form or
another are now standard peripherals.

The simplest use of VDUs is to display
alpha-numeric information — a section
of the software programme, a readout
of process plant variables, airline arrivals
and departures. This is achieved using
digital control and data storage to cause
the beam of the CRT to deflect,
blanking appropriately, to form the
appearance of a static written page.

When the operator becomes involved
with the data on the screen and is given
the ability to manipulate it toward a
desired task the terminal is said to be an
interactive graphic terminal. An early
example of this is given in Fig.10 which
depicts a system whereby air traffic
controllers are trained using display
terminals,

Once it had been realised how the
VDU could be used to produce line
drawings designers sought ways to
‘draw’ on the screen. The result was the
‘light-pen’. The operator holds a special
stylus on the screen of the CRT. Closed
loop controls cause the spot to lock
onto movements of the stylus. If the
trace path is to be retained, the x, y and
intensity coordinates values are fed into
the digital memory. Once a line is drawn
it can be retained and regenerated in
this way. Other operations enable the
operator to automatically erase sections
of line, straighten lines and smooth
curves by computer processing. The
complete drawing can then be
permanently recorded as hard copy on a
plotter or as a data set. Interactive
methods have saved an enormous
amount of time in tasks such as deciding
the extremes of a motor-car wheel
movement during the many
combinations of springing and steering
positions within the wheel arch.

Today’'s graphic  terminals  are
extremely  versatile. Completely
self-contained units which incorporate a
built-in processor are in common use, A
recent release is shown in Fig.11.

Improvements in the storage-tubes
used to hold the displays of a CRT
system have been coupled with the
power of modern computing to provide
display terminals that have half-tone
photographic  quality  presentation.
Figure 12 shows the quality (after our
recopying) obtainable. The images
shown are entirely reconstructed on the
VDU from digital, not analogue data.
Colour displays are also coming into use
adding yet more dimensions to the
interaction available to the operator,

A recent project of the Australian
National University gives some idea of
the use of the interactive VDU. In the
Department of Engineering Physics a
team of research workers have

Fig. 10, In this Litton
digital simulator air
traffic controllers learn
their skills with make-
believe aircraft move-
maents that appear on
their display monitors,

AIRCRAFT %Z,/‘
CONTROL e

/ 2 "PILOTS”

developed a colour display terminal that
can callup the data recorded by the
ERTS satellite. The computing system
has in its memory file copies of the
original ERTS data. Using the graphic
terminal the operator can select which
form of photograph — IR, false colour,
etc., to study. He can then rapidly zoom
into a particular area using a joystick
control expanding the spatial scale as
the search becomes concentrated. Other
control includes enabling the colours to
be digitized into level zones and to be
complimented. .

Fig. 11. Interactive
graphic units often now
incorporate their own
processing and memory
to form an off-line
self-contained unit —
4051 Tektronix BASIC
graphic computing
system,

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976

INSTRUCTOR'S POSITION

COMPUTER

Instrumentation Interfaces — When the
digital computer has to manipulate
measurement and control data from
analogue processes, the system must be
provided with the appropriate A to D
and D to A converters, and the
multiplexing arrangement which forms
the data logger These interface.
peripherals were mentioned in the 29th
part of this series.

MODEMS and other links — When
computer data has to be transmitted
over considerable distances it becomes
expedient to use telephone lines or
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S

Fig. 12. This multiple image presentation is photographed from the screen of DICOMED

digital image display unit.

Fig. 13. (a) When a large enough write current passes in one direction through the ferrite core
the core becomes magnetised in one polarity. It thus records a bit.
{b) A second wire is added to act as an inhibitor or enhance line.
{c) Finishing touches being added to a Philips 3-D core store. (20 planes of 64 x 64
cores, one X wire, one Y wire, read and inhibit wires).

(a}

/
FERRITE LOOP
MAGNETIC CORE

(b)

88

/f)

% UMT
%~ CURRENT

SELECTED
ORE

TCHES
+ % IN PHASE
ENTS

microwave links. Units interfacing
computers over telephone lines have
become known as MODEMS (a word
built by combining Modulator and
Demodulator). Links are dealt with in

Part 32 — in which signals and
transmission are covered.
Miscellaneous Peripherals — New

methods for communicating with the
power of an EDP system continue to be
devised in an endeavour to overcome
the interface difficulty humans have
with electronic machines. We are still a
long way from the stage where we need
only casually to talk to the machine.
Steps are, however, in progress toward
this aim with research into spoken word
and written word recognition. Neural
research into brain waves may one day
be coupled with electronic hardware to
provide direct thought-links.

Special cases demand special solutions.
Work at Warwick University in England
has resulted in computer controlled
production of braille maps for the blind.
Automatic mapping and language
translation are other areas where
positive progress is being rnade into very
complex human communication
processes.

STORAGE

Inside a CPU and external to it will be
found a memory of some kind. This is
used to store the vast quantities of
coded data needed to perform the
various tasks.

Memory within the CPU s
characterised by the need for high speed
access to any data bit needed. The
requirement on capacity is less stringent.
Memory external to the CPU will, by

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976



the necessity of machine organisation,
be a little slower to access but it will
usually need much greater storage
capacity.

CPU Memory — Core — storage is
needed in the CPU to hold important
programme instructions and to act as a
temporary home for data generated in
the course of a manipulation.

There are many options open to the
designer but the storage method that
has emerged as the optimum for CPU
storage is magnetic core storage -—
known simply as the core store. (This
situation will, however, soon change,
the preference going to solid-state
methods). Magnetic core storage makes
use of the fact that magnetically hard
materials, such as ferrite, will swing
remanent magnetism polarity from one
state to the other with the passage of a
quite widely toleranced current through
a wire passed through the core — see
Fig.13a. To make a practical core store
it is necessary that any chosen core can
be switched on demand. If a second
wire is passed through the loop this can
be used to prevent or enhance the
magnetic switching action by the
passage of the current.

A core store comprises a plane of
ferrites arranged in a grid as shown in
Fig. 13b. Two half-current units
appearing in the same direction in a core
will switch that core but no other. Thus
two lines will select a unique core in the
plane as the place to store or readout
one bit.

To read out the values it is necessary
to interrogate the selected core using
input signals in the write wires that will,
if switching takes place, induce currents
in an additional readout wire. As this
process can destroy the data on the core
a test means may be provided to rewrite
it again ready for reuse. Figure 13c
shows a stacked core-plane. Ferrite
cores are typically 0.1 mm overall.
Planes are either stacked one on the
other or mounted flat on a printed
circuit board to provide a memory unit.
The capacity of core storage varies from
thousands to millions of bits. Core-store
is more usually quoted in word
capacity, words being of 32-60 bit
length. The terminology is to refer to
capacity as, for example, 32 k of 16 bit
words. (This is often incorrectly written
as 32 K — the lower case k should
always be used as this is the onl/y correct
abbreviation for ‘1000’). Core storage
can be cycled in 100 ns (typically) with
some systems taking only 10 ns. The
disadvantages of core are the relatively
high cost resulting from the labour
intensive production method and the
comparatively large space needed.

Delay Lines — Another reasonably fast
storage system makes use of the
delay-line concept. It is the property of
materials, such as mercury, to pass only
waves of acoustic energy at a given rate
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and dual-in-line connections
of National Semiconductor
1024 bit, read only memory.

DUAL-IN-LINE
CONNECTIONS

8 lines are supplied to
operate readout from the
memory using 8 bit code. ¢ ¢f E D

of propagation. Early computers used
mercury delay lines in which the
acoustic equivalent of a binary word
was sent down a tube of mercury to
emerge at a later time at the other end.
Whilst in transit the word was in
storage. The method (if used at all in a
computer today) would now be
implemented using solid wires or
clocked-on registers. it has the severe
shortcoming of low storage capacity.
Solid-state — Although core storage still
forms part of many computer
installations the current trend is clearty
toward the use of a solid-state circuitry
which stores bits in register style
flip-flop systems. Read only memories
{ROM), content addressable memories
{CAM), random access memories
(RAM), and Programmable ROM
devices (PROM) are available as IC chips
with typical arrays downward from 512
eight bit words — that is 4096 bitson a
single IC chip. Figure 14 shows just one
of a huge range of alternatives —
1024-bit read-only memory. Memories
such as this exhibit a typical delay from
address to output of 36 ns. Chips such
as these are also available ready
mounted as memory cards with as much
as 65 536, 16-bit word capacity.

Peripheral Memory — The storage media
listed above gives high-speed rapid
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access but all are expensive. Many
others and cheaper forms of storage can
be wused if short access time
requirements are relaxed.

Magnetic Tape — This is basically the
same as reel-to-reel domestic tape
recording, magnetic tape storage used in
computing however - records digital
rather than analogue data on the
magnetic coating of the tape. Reels are
generally 10.5 inch in diameter with
multiple track use. They are run at
much greater speeds than domestic
units. They can store around 30 bits per
millimetre and maybe run as fast as 25
metres/second. Speeds used are not
standardised to any degree. Each track
on the tape can only be accessed
serially: to obtain a specific data word
may involve the whole tape being run
through with subsequently long access
time. Figure 15 shows a typical
reel-to-reel unit,

Magnetic Disks — These are thin disks
coated with magnetic recording
material. Their advantage is that they
can be accessed at any point on the
surface by moving the read in read out
head to the appropriate part of the disk,
as the disk rotates, (at speeds of 3000)
r.p.m.). In an alternative procedure the
reading is done by a fixed head for each
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track. Each track may store 36 000 bits.
The moving head disk storage unit
shown in Fig.16 can store up to 7.5
million words.

Even greater storage is obtained by
permanently stacking as many as 72
disks on top of each other on a common
drive spindle. Each surface has its own
head giving access to any part of any
surface. Such a unit could store 600
million words. Access time is, however,
limited by mechanical response times —
typically 100-300 ms. Small
interchangeable disk stacks are also

Fig. 15. The Hewlett-
Packard 7970
magnaetic tape unit
designed as a
peripheral to EDP
systems.

used. These are known as disk packs.
Floppy disks are a variation of the disk
memory.
Magnetic Drums — Where better access
times than disks are needed, but not at
the cost of magnetic core, the magnetic
drum may be suitable. A large drum
(0.3-0.6 m in diameter) coated with
magnetic material rotates continuously
at high speed. Reading heads are stacked
up the drum. Access time with these is
as low as 5ms. Storage is upward of
2000 million characters.

Other magnetic arrangements include

Fig. 17. This National
Semiconductor IMP-8C
general purpose
processor uses MOS/LS!

90

devices.

Fig. 16. Honeywell
model 4720 moving-
head disk storage
device.

short strips of tape that are individually
selected to be drawn through a reading
head, and magnetic cards which are held
in magazines ready for automatic
sorting in a special console. Card
systems are not as slow as might be
thought — any one of, say, 500 million
characters can be accessed in 100 ms by
a suitable design arrangement.

MICROPROCESSORS

We saw in the previous part that
computers are based upon the
availability of a CPU, stores,
input/output  units and  other
peripherals. Integrated circuit
manu facturing methods become
economical only when very large

volume sales result and it was to the
computing systems market that the IC
makers looked around 1970. The main
problem, however, was the need to
devise a basic general-purpose
integrated-circuit that would satisfy a
large enough group of users.

At first the trend was to manufacture
special-purpose computing systems that
were hardwired (connections made
permanently) to cause the system to
perform a stated computing function —
such as a pocket calculator for
commercial or scientific computation.

The trend then moved toward another
philosophy — the microprocessor. These
single card integrated-circuit systems
{one is illustrated in Fig.17) possess the
ability to be programmed to perform
the task needed by the customer.
Although the overall system is usually
more complex than hardwired specials,
the much greater increase in demand has
reduced the price to quite unbelievable
levels — a few hundred dollars buys a
complete basic micro-processor system
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Write Code

Using M6800
Instruction Set

Edit Using Time
Sharing Computer

Assembie Using

Cross Assembler

Assembled
File

Simulate Using
ME800 System Simutator
On Time Sharing
Computer

Assembly
Listing

Simutation
Listing

Good
Simulation
Run

Enter
into Hardware
Simulator

- R p “

Flowchart
ABA Add Accumulators INS  Increment Stack Pointar e
ADC Add with Carry INX  Increment Index Register
ADD Add
AND Logical And JMP  Jump
ASL Arithmetic Shift Left JSR  Jump to Subroutine Fig. 19. This flow chart
ASR  Arithmetic Shift Right I .+ s(‘g,ows how the Motorola [ciarime
BCC Branch if Carry Cloar LDS Load Stack Pointer WeCLgy .’/” °‘2”;'?"3:4 ot
BCS Branch if Carry Set custom-tai ore A
LDX Load Index Register ready to s{:p into their
BEQ Branch if Equat ta Zero LSR Logical Shift Right M6800 microprocessor
BGE Branch if Greater or Equal Zero system.
B8GT Branch if Greater than Zero NEG Negate
BHI  Branch if Higher NOP No Operation
BIT BitTest
BLE Branch if Less or Equal ORA Inclusive OR Accumulator
BLS Branch if Lower or Same
BLT Branch if Less than Zero PSH Push Data
BMI  Branch if Minus PUL Pull Deta P:‘."",'r'::.
BNE Branch if Not Equal to Zero
BPL Branch if Plus ROL Rotate Left
BRA Branch Always ROR Rotate Right
BSR Branch to Subroutine RT! Return from Interrupt
BVC Branch if Overflow Clear RTS Return from Subroutine
BVS Branch if Overflow Set SBA Subtract Accumulators IR
CBA Compare Accumulators SBC Subtract with Carry Motk Shop
CLC Clear Canry SEC Set Carry Computer
CLI  Clear Interrupt Mask SEl  Set Interrupt Mask
CLR Cleesr SEV Set Overflow
CLV Clesr Overflow STA Store Accumulator
CMP Compare Index Register
STS Store Stack Register
COM Complement STX Store Index Register
CPX Compers Index Register SUB Subtract
SWI  Software Intemupt
DAA Decimal Adjust
DEC Decremant TAB Transfer Accumulators
DES Decrement Stack Pointer TAP Transfer Accumulators to
Condition Code Reg.
DEX Decrement Index Register TBA Transfer Accumulators
TPA Transfer Condition Code
Reg. to Accumulator
EOR Exclusive OR TST Test it
TSX Transfer Stack Pointer to L oo o )
Index Register Iluu-gn Verihicationi
INC Increment TXS Transfor Index Register to
Stack Pointer
WAL Wait for laterrupt

with as much power as the minis of a
decade ago. Predictions, at present, are
that they could fall further to a mere
$50.

To make a programme microprocessor
system, the user has to write a software
programme at a basic machine-language
level. Each microprocessor has its own
instruction set built in — this tells the
system what to do with data. It is

Fig. 18. Typical
m/croprocessor
instruction set.

Revised
Assembly
Listing

Does
System Maet
Design
Goats

Eait

{For Qocumentation Purposes)

written in mnemonic code using code
letters to denote operations — such a list
is given in Fig.18.

The programme, thus written in
mnemonic code, is further translated
into the circuit binary form (object

code) with an assembler. The object
form of code is then ready to be fed
into the Random Access Memory
(RAM) or Read Only Memory (ROM)
of the microprocessor system. Figure 19
shows a system design and verification

EMONA

cnterprises

NEW — UNIQUE!
EMONA E-4 ALL ELECTRONIC
AM/FM STEREO DIGITAL CLOCK
RADID

$79.95 (inct. 5.7.)
(P & P: Interstate by reg. air mail or
IPECAIR $6.50. Within NSW $3.50)

E-4 is a 24 hour dig. clock radio. it has
all the features of E-2, plus:

FM stereo; more output power; sliding
balance, tone and volume controls;
stereo headphone jack; stereo Indicator;
phono jack and  external aerial
connection,

21 Judge St., Randwick,
N.S.W. 2031. Phone: 399-9061.

EMONA E-2 ALL ELECTRONIC
AM/FM DIGITAL CLOCK RADIO

$45.95 K\/
{Incl. 5.7.)

P & P: Interstate by rv\? alr mall or
PECAIR $6.00. Within NSW $3.

This 12 hour Digital Clock Radio is
completely electronic — no moving parts —
100% solid state. You can listen to FM or
AM wake up to music or alarm, or preset
the radio program. It can be used as an
accurate stopwatch. And there is even an
indicator that blinks whenever there has
been an AC power interruption.

WARRANTY: E4 & E-2 are fully guaranteed for 90 days.

ELCON & PANASONIC CALCULATORS

Compare our prices

Write, phone or call in. All
Euaranteed for twelve months.

LCON RANGE: e scientific-statistic

SC-6010— $53.00 e scientific-statistic SC-60

— $53.00 e scientific SC-44 — $43.00

e financial computer FN-85 — $49 o slide

calculators

rule KP-460 — $15.50 e super memory
Kr;osg — $15.50 e algebraic 8513M —

PANASONIC: e full scientific JE — 8410V
and JE — S001U — $29.00 each.

To above add 15% S.T. if applicable (P&P
inter. $3.00, NSW $2.00).

SC-6010
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procedure used to produce custom
made ROMs. The peripherals are then
interfaced to the unit and the complete
computing system is ready to go.

The process may sound easy, but as
can be imagined considerable skill is
needed to set up a microprocessor. Such
skill  demands extensive customer
training material — large handbooks,
application and hardware — see Fig.20.
In fact the stage has been reached where
makers will soon have to face a situation
where descriptive literature is as
expensive or more expensive than the
hardware itself. To this end they
continually strive to reduce the
complexity and to standardise design.
We should soon be in the position where
microprocessors are sold as standard
tools which are each used in exactly the
same way to service the enormous

number of custom jobs available.
Literature may degenerate to a
short-form pamphlet. The actual
computing part of an Everyman's

Complete Microprocessor System is a
very small part of the whole. Peripherals
and software are now the major cost
consideration. It is not feasible to
describe microprocessors more fully in
this series, however a short series of
articles  devoted  specifically to
microprocessors will be published in
ETi soon.

MBE00 Microgp

Further reading — References listed in
the previous part provide descriptions
and illustrations of computer
peripherals and storage methods.
“"Computers at Work” by J.0.E. Clark,
Bantam Book, is a worthwhile
discussion on how and where computer
interface are used for all manner of
needs.

Infotech International of Maidenhead,
UK, have recently released 12 000 pages
of state-of-the-art reports on computer
operation and trends. They are,
however, much too expensive for the
reader to procure. The sets costs over
$2000 on an individual basis!

The subject of microprocessors has
recently been discussed in depth in
several electronics publications —
Practical Electronics, Wireless World and
Electronics Today International (UK
edition) have each run introductory
series. ""Development and Trends of the
Microprocessor’’ by J. Tobias, Contro!
Systems (Sydney), 3, 17-31, 1975 is an
extensive study and it includes a
summary chart of dozens of systems
offered.

"Microprocessors — an Introduction”
by F. Horne, NS Application Note
AN114, 1974, is a basic statement.

""Microprocessors — Why They Evolved
and What They Are” by M. Levi, N.S.

Imp Brief 1, 1974, is also useful as a
starting point.

""New Blocks for the Computer Builder””
by D. Aspinall, New Scientist, 18
September, 1975 gives a basic survey
including some facts about production.
An extensive self-contained
introduction is  "Introduction to
Microprocessors’’, H. Tireford, Motorola
Semiconductor Products, 1975.
Manufacturers of microprocessors will
freely supply descriptive data to aid the
user of their own style of unit.

ELECTRONICS
—it’s easy!

is now produced in book form.
The first two volumes in the series
are on sale now. You'll find them
at most newsagents — or you can
buy them directly from the
publishers: —

ELECTRONICS TODAY
15-19 Boundary Street,
Rushcutters Bay NSW 2011

Price is $3.00 each volume

{including postage).

MEB00 EXORciser
User’s Guide

Fig. 20. Array of support products for Motorola M6800 microprocessor systems.
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NEW! SCIENTIFIC KITS

Now you can build some of the most advanced digital electronic instruments with our new
series of low-cost modular scientific kits. These kits will expand the range of your elec-
tronic applications enormousty — and all at a surprisingly low cost.

The heart of the system is our 4-digit Decade Counter (Kit 012} which features a full
4-digit LED readout {you choose the size best suited to your application}. Combine this
with a 5-volt regulated power supply {Kit 030) and you have the basis of a wide range of
sophisticated electronic instruments, including:

* A Digital Voltmeter (DVM) . . . ... ... .. .. Kit 012 + Kit 030 + Kit 017
e Frequency Counter . . . . . . . Kit 012 + Kit 030 + Kit 016 + Kit 014 or 031
e RPM Counter . . ... ... ... ... Kit 012 + Kit 030 + Kit 020 + Kit 032

KIT 012 4-0IGIT
DECADE COUNTER

Features include:

® On-chip internal oscillator for scanning speed.

* Overflow and count-extend outputs.

® Transfer, reset, count, blanking and true compliment control inputs.

® Circuit board can be cascaded to B-12-16 etc. digits.

e Kit includes all components, PCB's, and LED displays and full assembly

instructions.
Kit012a . . . . . . . ... ... $239
{with 0.25" displays}
Kit012b . . . . . . . ... ... $27.95

{with 0.50" displays}
KIT O30 5v REG. POWER SUPPLY

* Input voltage: 25V max.
® Qutput current: 1 amp max. # Line reguiation: .01%

® Load regulation: 50mV. (Needs B-20 volt transformer.)
Kit030 . . . ... $795

{contains all parts except transformer)

KIT O17 DIGITAL VOLTMETER

® Output voltage: 5V

1.999V as basic, with polarity indication. 1 M ohm input impedance and accuracy to 1%
if properly adjusted,

Kit017 . . . . ..., ... ... 8159

Uy

Features FET input front end with trigger circuit for measuring complex waveforms.
Measures from 0.1 Hz to 10 MHz when used with Kit 031. Measures from 0.1 Hz to 20 Mhz
when used with Kit 014,

Kit016 . . . ... ....... $165

KIT 016 FREGQUENCY CDOUNTER

KITO20 RPM COUNTER

RPM Counter. Counts from 1 to 100,000 RPM.
Kitg20 . . . . . ... ..... $ 8.95

KIT 019 1MHZ CRYSTAL TIME BASE

1 MHz crystal chain time base divider. Output: 1 MHz, 100 KHz, 1 KHz,
100 Hz, 10 Hz, 1 Hz, 0.1 Hz. Accuracy better than .005%.

Kit014 ., . . ..., .. ... $1495

KIT 031 TIME B8ASE

Uses power line {mainst frequency as reference. Gutout: 10 Hz, 1 Hz and 0.1 Haz.
Accuracy 0.1%.

Kit031 . . . . ... ... $ 7.95
RS R EEEEE R R R K
50 Hz chain time base. OQutput: 0.6 sec., 6 sec., 61 sec.

Kit032 . . . .. ..., ..... $ 895

MORE TO COME...

Watch this space in future issues for additional kits, including Multimeter, Timer,
Capacitance Meter, Thermometer and many more. With our kits and your imagination,
you'll find dozens of new and exciting applications.

THE KING
INT RODUCING: =
FATIMA

FOUR OIGIT TEMPERATURE KIT ==

FATIMA, the first in a series of time
sharing Kits to interface with THE KING. 7

ratima - reatures: £ 9.9 5 e e
1) 4-digit temperature display | THE KING - FEATURES:

2}  Farenheit or Centigrade

3} Temperature 10 sec. disptay; time | 1} 6 digit, 12 hr. 60 cycle or 24 hr. 50 cycle alarm

20 sec. display clock
4} Complete C-Mos application . 2} Time sharing capability for display of additional
5)  Kit uses 7002 4-digit counter information.

¥ 31 Built-in a{arm generator and automatic output
Kit includes all components, PC Board | _for intensity control of LEDs. X
and instructions for interfacing with .4) Single 12v. supply and @ minimum of interface
THE KING 6-digit atarm clock componants

K iditaalarm (C1oc| 5) AM-PM and automatic power failure indications.
16 10 minute snooze
'7) Complete data and construction manual en
) closed.

Watch next issue for yet another
addition!

i
e ————eeee=eTHE KING 52350

Kit No. 70250-18 (Red readouts)

Kit No. 70250 1G (Green readouts)

Kit No. 70250-1Y (Yellow readouts)

Kit No. 70250-2R (DL727 readouts) ... $27.50
Kit No. 70250-3R (DL747 readouts) ...$29.50

Kits contain all components, PCB's, switches, alarm speaker and instructions. {Does not
include 12-15 volt transformer and case).

DISPLAY

$1.30
SPECIAL @

Fulty multiplexed, common
cathode. Goldplated. Ideal
fo. mini 6 digit clock.

p—— DL74a7 DL7?7R?
'g Jumbo .6 in. high, and only One of our best readouts .5 in.
20mA per segment. high, 20 mA per segment,
$2.75 Common anode.
$3.75

DL707
Bed, .30 in. high 15 mA
per segment. Common oL33
anode ¢3¢ ¥ If you like an array of
ﬁﬂ N ] displays, we have it.

HO
HP7730 (/] 10ma per segment.
'z- Common Cathode.

.33 in. high, red very bright
readout. 25mA per segment. S1.45
Common anode.
$1.20 MANS GREEN 159
MAN 7 RED 125
MANS YELLDW 1.69
Why not make 2 clock in 3 diff.
colors. .27 in. high, Common
anode.
FND70 rs
25 in bigh brgm rec 5 for $7.50
readour. [’ LEDs
Common Cathode typs FNDSO3 ﬂ ﬂ Mini red 12
Py Favchia New .5 in. display by Jumbored .15
95 5FOR- 4.50 Fairchild. Common Jumbo green .20
Cathode. Jumbo vellow .25

AT LAST!

486 DIGIT
PC BOARDS

PC Board for 4 digit display MAN series or DL707

PC Board for 6 digit display MAN series or DL707

PC Board for 4 digit display FND503

PC Board for 6 diqgit display FND503

PC Board for 4 digit display DL747

PC Board for 6 digit display DL747

PC Board for 4 dgit display DL727

PC Board for 6 digit display DL727

PC Board for 4 digit display FND70

All PC disptav Boards are multinlexed for adding additional digits.

LS| nrecration...

(CHIPS W/SPECS.)

MM5314 -6 digit digital clock 24 pin dip w/spec. L8375
g MM5316 4.6 digit alarm clock 40 pin dip w/spe . 5428
) 7002 -4 digit counter/latch decoder; 7 segment
and BCD outputs. 28 pin dip W/SPEC. .......ccovcurererrermrenan. 512.50
7005 4 digit counter/latch decoder; 7 segment
output only .24 pin dip W/SPEC. .ocooeeiieeeeenn $ 9.50
7007 -4 digit counter/latch decoder with BCD
output only. 16 pin dip w/spec. . .. $ 100

4.6 digit alarm clock 2B pin dip w/spec.. . § 650
4 digit non-multipiexed radio alarm clock

featuring direct drive display output 40

70250
% 7038

pin dip w/spec. $ 795
PC Board for 70250 $ 425
PC Board for 7038 .. 8378

Duty may be payable on products imported.
ORDERING INFO.
ALL PRICES ARE LISTED IN AUSTRALIAN OOLLARS, REMITTANCE BY BANK
CHEQUE OR INTERNATIONAL MONEY ORDER. (RECEIPT MUST BE INCLUDEO

WITH ORDER IF THE LATTER IS USEO}. MINIMUM ORDER $A5.00. UNLESS
OTHERWISE INDICATED, PRICES INCLUDE AIR MAIL POSTAGE & PACKING,

sabtronics

P.0O. Box 64683, Dallas, Texas 75206, U.S.A,

% SATISBFACTION GUARANTEEO ON ALL ITEMS




“BUILD IT YOURSELF”

&, THE PLAYMASTER
"TWIN 25° AMPLIFIER KIT

You have seen the beautitul Front Panels on the $500
imported amplifiers - the metal used for these panels
i anly available overseas. Now Dick Smith has paid to
have made overseas the same quality panel for the

importes this EXCLUSIVE Bronzed Anodized Framt
Panel for use with the amazing Twin 25 amplifier.

Normally costing $3.50 extra - NOW INCLUDED FREE!

EXCLUSIVE

EXCLUSIVE LEVEL
Power Transistor Sockets
At NO Extrs Charge !

Twin 25 amplifier. Only Dick has this onel He specially

GRAQUATIONS
ON TREBLE &

BASS CONTROLS

r EXCLUSIVE

nstructions.

it 15 about ha!f the
price of an imported
amplifier with the
same power output ”
* The overall perform-
ance of the new Play-
master is equal ta that
of many amplifiers
costing up to three &
'uul times the price *
ays Leo Simpson
in the Electronics
Australia for Aprit
976.

EXCLUSIVE
Special 'Professional’
Knobs to match the
tully imported Front
Panel

SPECIAL
Sitk Screened comp-
onent overlay on the
PC hoard for easy
identifica” o and
assembly
Sirgle Buard
Constructiun,

The Twin Twenty-tive is the latest and the best in a long
fine of very popular Hi Fi amplifier kits. You really have
10 hear this amp. to believe that such quality is possible
for such a tow price. Even beginners can tackle this
project! Dick has even arranged a special service offer
for you. { the amp. woni go - check the power trans-
istors with a multimeter. If they are OK, return the
completed circuit board together with $8 and we wil!
service, replace any faulty parts and return to you.

SPEAKER PROTECTOR KIT FOR THE TWIN 25 PLAYMASTER AMPLIFIER
Extremely simple to fit to your Twin 25 amplifier. Cat. K-3425

- ITLOOKS
S0 GOOD

YOUR FRIENDS
WON'T BELIEVE
YOU BUILT IT!

SPECIFICATIONS
Power OQutput: 25W/channel into 8 ohm with one
channel driven
Frequency Response: t 1d8 fram 25 Hz to 20 kHz with
tone controls level.

Compensation: RIAA to within ¢ 1dB.
Sensitivity: Phono 2mV into 56k for 25W output.

Other inputs 150mV into 36k minimum.
Ovetload: On phono 120mV.
Sig/Noise: 7048 {on phono) ® 10mV and 25W.

70d8 (other inputs}.
Crosstalk: Better than -45dB over 100 -10kHz
Distortion: Less than 0.05% at normal listening levels.
Bass / Treble Controls: # 13d8 nom. at 50 Hz & 10kHz.
Suhility: Unconditional.
Cat. K-3410.. . $89.50
PACKING and POSTAGE $3.50

. $10.75

PROJECT 30 FANTASTIC DO-IT-YOURSELF BUDGET

REPLACES THE FAMOUS ‘PROJECT 250° (OVER 2000 SOL D) "l H svs‘l'EM

FEATURES

14 watts R.M.S. per channel
Full frequency response
Low distortion

12 transistors, 6 diodes

No messy wiring, Only 8 connections

to be made N

Susts crystal or ceramic pickups

Can be used with stereo tape decks

or tuners

Complete with knobs, anodised front
panel and heatsinks

Controls: Volume, Bass, Treble, Balance
Dimensions: 205mm x 132mm inc. sinks
Requires external transformer approx.
20:27 V. 1A. Qur M-6672 is ideal

Cat. F-4120 . "

Cat. M 6672 Transfavmel ta smt

. $29.50
.. $6.50

STEREO AMP

SUGGESTED ACCESSORIES

FOR USE WITH THE PROJECT 30 AMPLIFIER

ramous Garrard Record Changer Model CE‘U,
e an
cueing device. We sold previously at $32.50.
Cat. A-3068 200 Only atalow $19.75

10 Watt Ducted Horn System with 6" Base and
Mid-range and 2" Tweeter. Now only $35. pair.
$17.50 ea.

complete with ceramic stereo cartridy

Cat. A-2462 ..

Base to suit Garrard Record changcr (wul take
amplifier too} Cat. A-3430 $9.50
Acrylu: Cover 10 suit above haseA
Cat. A-3420 . .. 811.00
NOTE The abave 28 watt system costing
just over S100 complete would be hard ro
purchase built up for under $200, so why
not build one and save yourself a mint.

I2 EINW =4S

[ dick smith |

BUILD YOUR OWN
DIGITAL CLOCK

Dick has pioneered the low cost Digital
Clack in Australia and this unit is the
fatest and best kit based on his experience
of selling over 2,500 kits. This kit has

a much simplified construction and even

24,

the begit can Hy put this
one together. Advanced constructars
should be telling the time in less than

an hour. Just look at these features

Well spaced components on silk-screened

and fulty tinned board simplity construction.
Full hours, minutes and seconds display using
big {10mm] bright orange gas discharge display.
Panel type display is pre-wired; just plug

into socket on PC Board.

Time 15 accurately derived from 50 Hz

mains frequency 12/24 hour operation.

Circuit uses MM5314 1€, 13 transistors

and 5 diodes.

Cat K-3364..

or Cnmpleta mth thlc Case
Cat K-3368.. .. .

$24.90
. $29.90

mowcf
TRANSVERTER KIT

*99.50

DICK SMITH “NOVICE TRANSVERTER" SEE E.A.
10 metres to 80 retres ot up to IW pep. April ‘76
* Designed by Australia’s top R F Engineer,

exclusively for us.
The cheapest and best wey for a novice 99 5“
10 get going on 80 retres.

© Putinany signdl | AM/FM/M) on the 27Mh:
novice band and it is instantly “'Transformed’
down to 80 netres.
Inbuilt receiver converter “Transverts™ 80 meter
S1gna¥s up 10 10 meter novice band.

* Max powver 10 wetts and 30 wetts p.e.p. SSB from
as littte as 100mw input (and suitabie I00mw -
3 Watts)
Easy 1o buitd (rakes about 3 haurs) hibregiass
boards, fully reverse voltage protection
Input and autput S0ohm
138 vaolt OC (max) aperation -1deal for Motyle
g

Cat. K3134 ... . Very Special Offer $ 99.50

TVGAMEKIT

WAS $89 50

>39.50

iS50

T.V. games open up a whole new vista of fun and this
project must be the best of any yet | On the screen you
get a net and top & bottom to the court. You can select
bat or hole-in-the-wall. There are separate controls for
each player pius an adjustable ba!t speed cantrol. The
bail bounces oft the top and bottom adges. A special
‘interaction’ controt intraduces a wobble on both sides
for extra fun. Wa reckan there are 15 ditferent games
you can make up by adjusting the controls, some far 2
piuy-rs and same you play against yourself. Circuit uses
131{C’s, 5 transistors and is battery powered with a
separate modulator board and two control boxes. Highly
recommanded for the more advanced constyuctor.

Cat. K-3415 Bu/d Yourself and SAVE .. ., .. S39.50

YOU CAN 8UILD THIS UNIT IN UNDER AN HOUR!

REVERBERATION UNIT KIT

Fantastic for Electranic Organs,
Amplifiers, P.A Systems, Car
Sterea Systems etc. Complete $ ®

kit includes all components and

Reverb Spring Unit.

DICK SMITH

ELECTRONICS GROUP
Head Office 1€1:439 530 telex:AA 20036 cables:DIKSMIT Sydney

Maiiorders PO, Box 747, Crows Nest, 2065, N.S.W.

Cat. K-3424 .. $14.75

N.S.W. Branches

tel:29i126

GORE HILL
CITY 125 York St .162 Pacific Hwy 361 Hume Hwy
tel:439 530

AL 2M r.f. kit of the simplest design.
Uses the 2N6084 45W transistor. Requires 8- 12W drive
0 give 35-45W output from 13.8V supply fto suit you
mobiles). Fully solid state switching, double sided
fibreglass PCB. Everyrhing supplled including explicit
instructions - there s even provision an the board to
wire in 8 VSWR meter Inar supplled)

Cat. K-3132.. .. .. - J
Eddystone Box to sun

Cat. H-2210..

. $27.50
$4.00

BANKSTOWN

tel.709 6600

hours:
Mon<Fri 3-530 Sat 9-12

ling charge $1
You pay when yew ncerve thu o

NEW MINIMUM MAIL OROER AMOUNT $5

BOOKS

World Radie TV Handbook 1976,
Acomplete directory of Internat-
ional Radio and Television. Over
500 pages. For every enthusiast,
Cat. B-2080.. .. .. $10.90

RADIO AMATEURS HANDBOOK.

FAMOUS ARRL PUBLICATION. This is tha tatest

edition of this widely used book. 25 chapters and

over BOD pages cover everything. Textbook, Data

book and Construction Manual

Cat. B8-2218.. oG

TTL COOK BODK.

A complete guide to the understanding and use of

Transistor Teansistor Logic {TTL) integrated circuits
thae hasics of TTL are given, what it is, how to power

it and 50 on. Also contains a catalogue of TTL devices,

giving physical and electrical specs on all devices

mentioned in the hook

Cat. B-1246 By D. Lancaster

$8.90

- 328 pages.  $10.75

5.08
Whamam packing and hand
v deipaich m-m-. and
.




MIDLAND 23 CHANNEL SSB o
39,5  $230-50 TRANSCEIVER MULTI—7

A MUST FOR
ALL MOBILES

MULTI-7 VHF 2 METRE 23 CHANNEL TRANSCEIVER

Compare this unit — no others have all the features.
Exclusive receiver fine tuning for “off frequency™ stations,
“ Inbuilt centre zero discriminator meter for frequency adjustment

Exclusive ‘AFB” {audio feed-back) squeich circuit opens on the

weakest of signals.
* Helical resonator and crystat filter

Speaker can be changed to top or-battom of cabinet oo
* Special “instantaneous™ channel bution aliows instant QSY to [ ]

nomlnated channel ;
Frequency Range: 146.0 to 148.0 MHz. 23 Channel FM Transceiver SPECIAL

4 All solid state construction. RF power output 10W or 1W with Additional crystals available at $6.00
“A" D H E l D THIS UNIT IS OESIGNED FOR THE AMATEUR OR switch. Receiver Sensitivity: 1.0uV @ 30 dB $/N Power per channel if purchased with the Multi
NOVICE WHD WANTS THE ULTIMATE IN PERFOR- |  Requirements: 13,5V DC @ 2.3A max. Size: 134Wx58Hx216D mm 5 (Yes - this will give you 6 channels
MANCE AND RANGE. A REAL BEAUTY ! Weight: 1.8 kg. Comes with microphone, mobile mount. manual for only $219.00 - a bargain ).
2 c " A"" E l Specifications - and DC leads. Crystals normaily available for the
Circuitry: 26 transistors, 2 FETs, 2 IC's 56 diodes Supplied complete with one set of crystals on channel 40 Multi 7 include repeater and ant repeater
Channals: 23 channeis= Al crystais supplied. (146.00 MHz} 1,2, 3,4,5.6 and simplex channels 40,
Mades of operation: AM. Lower and upper Sideband. Cat. D-3007 .. .. .. Y > . 50 and 5.
I WAT T Cantrols: On/aff/volume, variabie squeich, mode selector.
S$SB clarifier/AM deita tune, PA/CB channel sglector and

noise blanker switch.
TR A"sc!lv!k Jacks & Connections: Mic., antenna, external speaker,
o speake'angd o mﬁ I DC 13.8 vol DCIEIA)
anm source: 9 volt to volt volt
Lo e et SPECIAL KIT PARTS
FAMOUS MIDLAND 1 WATT TRANSCEIVER heterodyne with tuned FANL and AGC circuits.

This is 2 rugged professional unit which is ideal for the Sensitivity: AM— 0.5uV for 10 dB (S+N)/N. SSB— 0.25 details bel ation Uit - Details opposit page) Cat X-1035
boating enthusiast and sportsman. Sensitive superheterodyne  far 10 dB (S+NYN ﬁg gg‘;’:;b ‘ia”"flfss:("m'.lr“'/‘G:m"ew,(l"l]‘_’%::a?:vn?;g;“:’a"ge i e U R ke T
receiver has tuned RF and 3 IF stages for increased reception s"“""‘” AM- 5.0 kHz @-6 dB. SSM- 2.1 kHz @ 76/VGS5 Frinted circuit board. { Used in TV Game Kit - Details opposit page ) Cat. H-8308
pawer and sensitivity. AGC circuit reduces fading and -6 d| 76/M5 Printed circuit board. { Used in TV Game Kit - Delails opposit page } Cat. H-
ghstoriiofiiyariable savelcplouts staticancioo ssjonlitandby: Carier: SSBiclatifiars600jHz, 74C00 CMOS intergrated circuir. { Used in TV Game Kit - Details opposit page ) Cat.

Has a range of up to 10 miles an land (depending on terrain}  Audio Dutput: 5 watts maximum. 74002 CMOS Intergrated circuit. { Used in TV Game Kit - Details opposit page } Cat.

3"‘Id 50 "‘:“ ”W'W:“' s“r""“ ‘\?”éh “’z'.y'; a’:n' Eofig ESSEGT”"S“""EB'“‘ HFd’"""; PI’”“" lswﬂ“"PE P. 761R4 Printed circuit board. { Used in Reverberation Unit - Details opposit page } Ca(.

phone and ane set of crystals installed on 27. 2 or eneration: Batanced modulator, crystal lattice Nifi N | t. H-8302
27.88 MMz (please state preference). Has 11 transistors, Hiter. 76/SA4 Printed circuit board. { Used in Twin 25 Amplifier Kit - See oppos

1 thermistor, 1 squelch (ranslslhov ar;d 1 dlane. Ellecl’l've}v Frequency Response: 38[!0 l;oz(;’gﬂ ;lé @ [siddgﬂ
converted into & high level push-pull Class B system. Has Carner Supression: US| (G . ~ .

214" PM speaker and 56" telescoping antenna. Powered by AM Trahsmitter— Modulation: High level. A . k. 1 COLOUR YOUR Muslc

8 penlight cells {has AC adaptor & battery charger cnnnecnnnsi RF Input Power: 5 watts. N .

Has a sensftlvity of 1.4 uV far 10 dB {S*N)/N. Harmonic Suppressi 0 dB down - 1 See your saund in vibrant colours. these units can be used
Cat. D-1100.. .. .. e s o 539175 Gt. D700, . .. & o . with almast any sound source equiped with extrenat
speakers Slmrlv connect 1o speaker terminals. The sound

will not tie atfected as the music only switches the lights -

RESISTOI 'PACK 12 Vh'" CA% 5 . ; g;:d:;;;,;.’;n".:;x:;":gngz:;ﬂv,?:;::i";;:::r"c";f::.'::::
= E o ellow, Green, Blue and Violet,

snli 300 REsisToRs | Rechargeable ZELT | By oH o

onlessmnal version nf lhe almve unit

‘“ : b $ Has 32 diamond flashing fights and 4
g < ;' & tace all ligh E} 1 mdwudual colour mixing controls.
» Replace all those penlight i a 4952 "t S84.00

cells with a rechargeable
Nicad pack. This pack powers
ALL transceivers with 100 mW to 5 watt input
useFuLL B well as other portable equipment using

12 V-DC power. Reolacesﬁpenhgh( cells ¥ 4% 3 3-4.5 DIGIT READO“TS
VALUES & Car. 53310 . . §18.75 :

rrom BRAND NEW ! FULLY GUARANTEED ! Hewlett Packard Readouts.
All readouts are end stackable so that they may be mounted next to each
11 SIZE $ other and maintain the same spacing. Thev include a lens which gives a
I so magmhcanon 10 the display. All types give a red display. Ideal for all
FOR THE BEST JOB USE < {"M M ﬁ?} projects. Origionally were selling at over $20.00 sach. Now from Sl 50 ea.
THE BEST TOOLS ! . 1 eu‘ Full Data Sheet 5082 -7400-3 3 Digit .. .. .. . $1.50
CUTTER - For all your precision Available 5082 -7400-4 4 Digit .. .. .. 81.75
WHAT A SENSATION | Now we have improved our work these cutters are a must. Idsal ! ! Requested.  5082-7400-5  5Digit .
already famous Computer Resistor Pack. 300 resistors, for P.C. board, transistor and |.C
60 volues from 10 ohm to 1 Meg. No useless values - for work.Spring loaded insulated handie
example you get 2 x 560K and 20 x TK. Al resistors are with box joint construction and

lcl: mRtt 5% toolerance carbon film hlgh stability type. ’é':‘ Sfl"iaﬂ:”%ww W"'"u Edg% 75 s SPR’VG REVEFI’B UN,T M U LTI BA N D RAD I 0
t. R-701 - R - 3 o

- $2.00

$5.90

This pr y finished plier

. L]
makes precision work simple s o ® : 7 z * AM Broadcast-Band
GREE"CAP PACK Beautifully tinished, box joint, - e ey 535 1605 KHz,
flat smoath jaws, pesitive non- d * New Fi Bmadcasl Band
destructive grip makes it ideal . 3 f £ d BB -108 M
&- for use on delicata instruments i h L i Al 1thannels 210 B}

t. T-3320.. .. .. .. $6. 56- 108

et l.332 $650 *TV2 h:hannels 71013)
174 - 217 MHz,

Covers Auslrahan VHF Hi
and Low band. Listen to
all the mobiles. Circuit has

Give your music that professional sound. Add life and brilliance
to otherwise flat sounds. The technique has been successfully
used by many musicians and groups to give added impact to
their performances. The naturat string decay of guitars, for 12 transistors, 9 diodes and
example, is greatly enhanced by reverberation. Specifications : 2 rectifiers. 300mW output,
Input current - 350 MA. Driving coil imp.- 16 ohm. Pickup N | 240V ACand 6V DC.
Tremendous Value ! Gel the values you reatly use coil imp_- 10 Kohm. Frequency response - 100 to 3000 Hz. Available in Black, Beige,
and nol a ot of weird rubbish. Al brand new top S Attenuation - ~30dB. Reverb. time - 25 to 30 msec Green or Mustard colours.
quality greencaps. 125 V - 10%. Norma! price over $10. Protactiall thoss eXpensite ebimponents @HA ifess See article in £.A. May 76 for circuit details. - Please stale colour.
Cat. R-7040 Save gver $4.00 .. .. .. .. $5.75 inexpensive Heatsink Pligrs. Spring foaded and G103 = CatflD:2830 1529'90
made from high thermal

Cat. T-2620 75mm long Two per set. .. $1.20 .
ELECTROLYTIC CAP PACK P . Unique
; N\ Design
SOLID STATE 40
i) ' q‘; '|Lettering | Breadbo

* No moving contacts

* No arcing or R.F. noise Ewe your project that professional look.
Ideal for automotive monitoring and Hundreds of words, letters, numerals and This versitile board has over 500 holes drilled in such
warning systems, test apparatus, S symbois. Easy ta apply - just burnish with af 2 unigue pattern that it will accommodate almast af

S0 TOP QUALITY CAPACITORS ! Values based on timers, alarms gtc. 4-15V DC @ 15mA e SR pencid. Twa sizes 3.1mm & 2.3mm high, types of integrated circuits and transistor packages
computer use listings - n0 useless values. Save over 70% Frequency-450 Hz. Output ievel 70dB Cat. N-1800 Black - 3.1mm $4.75 as well as passive parts. Will take 24, 28, 36 and 40
on normal one-off nur:hasmg Al s»ngln ended types. min. at 3 feet.32mm x 16mm x 14.5mm. sl 7 Cat N-1804  Black - 2.3mm $4.75 pin DIL packages as welt as 8, 14 and 16 pin packages
Cat. R-7030 - . - .. $5.00 Cat. L-7009 . e U Cat. N-1806 White - 2.3mm $4.75 Cat. H-6606 01" spacing x 80 x 127mm  $1.50

DICK SMIT" NSW. Branches GORE HILL BANKSTOWN
CITY 125 York St 162 Pacific Hwy 361 Hume Hwy
ELECTRONICS GROUP tel: 291126 tek439 53l tel:709 6600
Head Office t€1:439 53|l telex:AA20036 cables:DIKSMIT Sydney Shoohous: | iTipre - oy
Maiorders PO, Box 747, Crows Nest, 2065, N.S.W. T (ot e

Mon-Fri 9-530 Sat 9-12. NEW MINIMUM MAIL OROER AMOUNT §5
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M L ED WATCHES
gretidl ke

[\\\2&" CLOCK RADIO

LED WATCAHES SOLID-STATE CLOCK RADIO

3-function $49.95 — 5-function $89.95 $55.95

e Basic three fupctions = hour, minutes, seconds e 100% solid-state — no moving parts except
e Further functions on the dearer watch = day controls

and date _ e AM-FM radio
e Both wgtches are shockproof, water resistant e 24 hour green seven-segment fluorescent
and antimagnetic display

o Gold EP case and bracelet band o Wake-up alarm

The two watches are warranted for a period of 12 months e Blink indicator tells if mains power faitlure has
from original purchase date (clock — three months) under -
normat use and service against defective materials or caused clock to lose time
workmanship. Q . o
In the event of the unit not wgrking. it shoutd be returned [} Brlght/dlm switch
to X W . Box 33, W , nhA i ; . s
t o gerea T imPocts) RSy Eavite Snseyth Smira e Switchable minutes/seconds display converts
The goods can only be abtained as below. Etectronics 2 g
Togayglnternational cannot ” supply " directly nor can it units to accurate timer
:Pf;:;ke to demonstrate or discuss details of the units Py Guaranteed fOl’ three months
All: units '\‘NiIIk:)e t:horou«_afhll>; inspected bef%re despatch. The
pac € u € i ted f tin o = A D
B2livery. Acceptance should be refused if the package 18 This unit is currently being used by S.A. State
damaged. . . .
Orders must be addressed exactly as per the coupon. Due to schools for SWItChlng VTR recorders — simple
postal delays, readers should expect a delay of between three

‘tjo'vfour weeks between posting an order and obtaining modification is required,
elivery,

This offer ctoses 25th July 1976,

Add $1.00 each item for certified mail delivery
Please make cheques/postal notes payable to Electronics
Today tnternational

Send to:— WATCH/CLOCK OFFER,
c/- Electronics Today International,
15 Boundary Street, Rushcutters Bay, NSW 2011
3-function LED watch at $49.95 each Products described in this offer are normally available
through Xengn world Imports, Box 33, Warradale, S.A.
5-function LED watch at $89.95 each 5046.

. solid-state clock radio at $55.95 each

e ———————
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Polar«— Rectangular, Bracket Features:
Decimal Degree — Degrze, Minute, Second “37 tunction keys (8 with double function)

“Bright green display
“8-digit mantissa with sign and 2-digit exponent with sign
*Number entry in either floating point or scientific notation
N T O 0Re DT *Scientific notation with 200 decade range (10 ® to 10™)
*Two leveis of parenthesis
- i23458°78- 12 *One accumulating memory with overflow protection
*Algebraic operation
*Constant and repeat operations
"Most tunctions usually found in advanced calculators, including:
epolar ¢ rectangular coordinate conversions
*decimal degree esdegree, minute, second conversions
ssin. cos, tan, sin-1', cos', tan-'. 10+ . e, In log.
XY, 1/x, S and x?
eTrigonometric functions with arguments
in degrees, radians or grads
“Full 12 months guarantee

(2R e L EERY

o
=3
@

~
z

SALES TAX (EXEMPTIONS AND CLASSIFICATIONS) ACT

TO : — THE COMMISIONER OF TAXATION ANO
THE COMMONWEALTH OF AUSTRALIA

| hereby certify that the
purchased by me from
on (date)isforusein

{Name ot Unversily or Schoal) in or directly and essentially in connection.with, the
proouction of facts, by means of observing. messuring. testing or otherwise

P g with matenal pi tor the purpose of proving o illustrating naturai
principles or laws of i (he siudy of pure or Mmixed is gly
claimed under item 63 (1) in the First Schedule 10 thé Sales Tax (Exemptions and

Classiications) Act
Signature ot otficial of Unwversily or Schoo!

‘{24980-
{0 4884
{44

b

| Eneiet b EF

Designation

HORNET LOGITECH

Name ol University or School
m 00 ! SR—46 m LC—400 Date Signature of Student
$11.00 for Adaptor & e
. rechargeable batteries {including Adaptor el ge
TAX EXEMPTED TAX EXEMPTED 4 rechargeable batteries)
plus 15% Sales Tax plus 15% Sales Tax

if licabt if i s 7
if applicable if applicable 1) Add 1s% sales tax if applicable

Calculator  With adaptor 2) Add $2.00 for packaging & delivery
Mode! only & rechargeable Guarantee
TAX EXEMPTED batteries Months

SR-40 33.00 43.00 12 “Led display 10 digit mantissa and 2 digit exponent, memory

*Trig functions °Log functions "Hyperbolic functions:
LC-10D 40.00 12 -Green display  "Square root, & reciprocal*x to y power

LC-1233s 44.00 *Large green display - 8 digit mantissa and 2 digit exponent memory
‘Two levels of parenthesis “Trig functions: ‘Logarithmic functions:
‘Factorial functions: x! ex, ax °Square root & reciprocal

LC-831s *Green B-digit display “Fully floating decimat point *One memory
*Trigonometric functions: *Logarithmic functions: Power functions: ex, x

LC-20F ‘Display: green, signed 8-digit 'Sc'ief:tiﬁc hf?ctions: Hrmocmiany
floating point of signed 5-digit sin-1. cos™), tan-1, éx, 10x, In
mantissa with signed 2-digitexponent 0. XY 1/X. x, and x

‘One independent memory

*Two levels of parenthesis.

LC-21F 21.00 : I P '
Large green 8-digit display *Chain operation

‘Memory ‘Square root *Constant operation
"Fully floati imal i - i
ZENY-811 : 18.00 (adaptor) 3 ully floating decimal point °Percentage calculation

CHAN MERCHANDISING CO. PTY. LTD.
906 CASSON AVENUE, MOUNT HUTTON, N.S.W., AUSTRALIA, 2290
TELEPHONE: NEWCASTLE (049) 48 9676




The hungry leader.

At Altec, we're not taking our leadership position for granted. We're always

trying harder — challenging ourselves to develop studio monitor speakers that stay a
step ahead of constant improvements in the contemporary recording process.

And we can prove it. Here's the latest data on monitors installed in U.S. studios,

as published in Billboard’s 1974 International Directory of Recording Studios.

MANUFACTURER | NUMBER OF MONITORS USED IN U.S. STUDIOS
Altec 522
JBL 339
EV 82
KLH 39
AR 34
Tannoy 24

But we're not really satisfied — even with this impressive
track record. We're still trying to better ourselves. In fact,
Altec has three all-new studio monitors available right now.
They're a whole new generation of speakers designed
to meet the whole new range of tomorrow’s dynamic
recording techniques. Your studio may need them. Why not
call us for full details.

Altec gives you the best of both worlds proven leadership,
plus an unrelenting commitment to doing a better job.
That's because we’ve really grown to enjoy being # 1 in
studio monitor sales during the past three decades. And we
intend to stay right there for at least the next three decades
by always being our own biggest competitor — in research,
in quality, in service and in satisfying the demanding needs
of an ever-evolving industry. The domestic ALTEC recently
introduced into Australia has already gained rapid response
from the discerning Hi-Fi enthusiasts.

Domestic from

Number one. |
And have been for $320

nearly 3 decades.

Limited numbers of 604E professional monitors available at $285 each. e soand of expetors.

410 KENT STREET
- SYDNEY
ph:29-2743

(WHERE THE BEST EQUIPMENT COSTS LESS)



Ideas for

experimenters

These pages are intended primarily as a source of ideas. As far as reason-
ably possible all material has been checked for feasibility, component
availability etc, but the circuits have not necessarily been built and tested
in our laboratory. Because of the nature of the information in this section
we cannot enter into any correspondence about any of the circuits, nor

can we produce constructional details.

Electronics Today is always seeking material for these pages. All published
materlal is pald for — generally at a rate of $5 to $7 per item.

IR FINDER

The heart of the infra-red finder is a
two-transistor oscillator whose output
frequency is varied by a thermistor. IR
rays falling on the thermistor alter its
resistance and the output frequency.

Normally a low pitched sound will be
heard. However, when the IR finder is
pointed towards a heat source, the pitch
increases. An ordinary flash-light was
used for the housing and its reflector
was used to focus the radiation onto the
thermistor, thereby increasing the
sensitivity of the unit.

The prototype IR finder responded to
the heat of an ordinary candle 50 feet
away. It may be used to locate
miscellaneous warm objects such as

+
O
15V
—_— IR -E_
— DETECTOR =
Q2
>2N2953
! a
,_o;il
[
handyman can use it to locate

water pipes and the electronics overheated components.
10k
300 30012
RIBBON RIBBON
10k
- 2 78
AERIAL TO TV
~_
~
LINK
DUAL GANG
10k LIN
TV SIGNAL ATTENUATOR

A useful circuit for anybody doing TV
repairs is an aerial attenuator to check
AGC and sync. It will also simulate low
level signals if the repair shop has a

strong signal but the customer uses
rabbit ears or lives in a poor signal area.
Mismatch has never been found a
problem.
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LAFAYETTE

27 MHz TWO-WAY RADIO
FOR INDUSTRY, FARM,
BOATS, SPORTS, ETC.

Only 1-15/16H

MICRO 66

WATTS
6 CHANNELS $139.50 crystals ext

The latest in the famous LAFAYETT

Micro series the MICRO 66 embodies the
reliability and performance
which have made LAFAYETTE famous
27MHz
communications. With an extra sensitive

versatility,
throughout the world in

receiver of better than 1UV for 10d

S-to-N ratio, ‘*Range Boost’ modulati'on
plus
externat
(supplied), the
MICRO 66 is ideal for Boats or Base
Station operation. Operates from 12V
240V AC with optional Base

circuitry "a built-in  speaker
push-button setected

speaker-microphone

DC or
Station Power Supply.

6 x
5-3/16W x 6-13/16"" D.

ra

E

B

5 WATTS 12 CHANNELS

DYNA-COM 12A

$139.50 (Crystals Extra

power in a
transceiver!

extra reliable performanc
This hig

internat
(rechargeable

external 12V source.

A powerful 5-Watts input
hand-heild
1 Excellent
sensitivity and selectivity.
Ruggedly designed for

h-power
walkie-talkie operates from
batteries
Ni-cad
batteries available) or an

)

e,

Model HA-310

1,000's of
HA-310 walkie-talkies

throughout the
attest to their

qualities. A professional
designed, sturdil
i ., constructed, commerci
i - quality unit for

wor

performance and long ter
reliability. Rechargeab
4 Ni-cad
available to suit.

1 WATT 3 CHANNELS

$73.50 (incl. 27.240 MHz)

LAFAYETTE
use in Australia, 100,000's
superior
top

batteries are

in
Id
ly

Y
al

m
fe

All above transceivers are P.M.G. Type.

Approved (Licence Required).

A LARGE RANGE OF ACCESSORIES
1S AVAILABLE, ANTENNAS,
CRYSTALS, CONNECTORS, ETC.

PLEASE ENQUIRE FOR DETAILS.

|AFAYETTE

ELECTRONICS

div. of Electron Tube Distributors P/L
94 ST KILDA RD., ST. KILDA,
VIC. 3182. Phone 94-6036.
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Applications are invited for <0)
24 fulltime places™

in a three-year film & television course
beginning in March 1977 at

The Film & Television School

The School’s Fulltime Program is the only vocational course of its
kind in Australia. It is designed to prepare creative film and
television professionals

for the film and television INDUSTRIES; and

for the production of EDUCATIONAL films and television.

All fulltime students gain practical experience in the main creative
areas of BOTH FILM AND TELEVISION — including an introduction
to screenwriting® — and are encouraged to specialise in more than
one.

All fulltime students have the opportunity to direct films and

television programs. Some students will specialise in directing
during their third year.

Applicants for the course in 1977 must nominate an initial
preference for one of four first year creative workshops:
CINEMATOGRAPHY
EDITING
SOUND or
PRODUCTION
*Note that details of the School's screenwriting course will be
separately advertised later this year.

There are no rigid age or educational requirements; but mature,
imaginative young people educated to matriculation standard, and
with experience or a demonstrable interest in film or video have
an advantage.

Applicants must be domiciled in Australia.

The School is situated near Macquarie University at North Ryde
in Sydney, NSW.

Students pay no fees but receive living allowances including
allowances for any dependants. Assistance is available with relo-
cation to Sydney for successful applicants from elsewhere in
Australia.

Applications must be on the School’s form and
CLOSE on 9 JULY 1976.

For further information telephone: (Area code 02) 888 3066.

To: The Director, The FILM and TELEVISION SCHOOL, Box 245
PO CHATSWOOD, N.S.W. 2067

Please send a Fulltime Program application form and course
booklet {o:
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Ideas for experimenters

MC1496G
10

L.F
Q
OUTPUT

47k
270k

L
C
2.7k

+12v
0.01ufF

MC1496G.

a

2/
z | 15
o T
-l
IC BALANCED MIXER

Motorola put out a very good balanced
mixer, type MC1446G, which makes an
excellent RF to IF mixer and a product
detector. The product detector circuit is
shown in (a) above. About 3 to 5puV
input is required at the LO input. The

(A)

input impedance is fairly low, as is the
output impedance.

Only the output circuit needs to be
changed (shown in (b)) to use the IC on
IF frequencies.

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976

ELECTRONIC
DISPOSALS

297 Lt. Lonsdale St., Melbourne. 3000

Phone: 663-1785
TAPE RECORDER Microphones
Dynamic 200 ohms Switched $3.50
P&P 50c.

PHILLIPS G.C.065.S Automatic
Stereo Turntable complete with
cartridge and stylus. Push button
operation, lift and 10 platter. Brand
new. ONLY $29.50 each. P/P $4.
S.C.R. BT100A — 300R. 300V. 4.5
amp. R.M.S. 2 amp average. 60c each.
P/P 25¢.

PHILIPS Tuning Capacitors for AM.
SW and FM. $2. each. P/P 60c.

PHILIPS Beehive Trimmers. 4 to 25PF.
10 for $2. P/P 50c.

6.5mm Chassis Mount Switched
Stereo Sockets. 40c each. P/P 25¢.

Stereo Amplifier and R.F. Board 4
watts RMS per channel including
circuit diagram. Boards are complete
with all transistors, capacitors —
resistors, etc. and are brand new —
famous make. Only $6 set P/P 60c.

Stereo balance meters, 12" x 7/8" x
1%’ 200ua. $2 ea P/P 40¢

SOQ 3 watt wire wound pots. $1 ea.
P/P 25¢c.

10£2 3 watt wire wound pots. $75¢ ea.
P/P 25¢

6.8 IUF 100v polyester capacitors for
speaker networks, 75¢ ea. P/P 20c.

Dual 50k push pull switch ots.
(Astor/Philips)car radio 60c ea. P/P 25¢
M.S.P. 250v. AC 3 AMP toggle switch.
50¢c ea. P/P 25¢
Paddle switch. D.P.D.T. 250v AC SA.
40c ea P/P 25c¢.

Transistors — AY 9150 PNP 60v 150w
-~ AY 8110 NPN 60v 115 80c ea. AY
8139 NPN — AY 9139 PNP 40v 10w
45c ea. AY 6120 NPN — AY 6121 PNP
50v 1A 40c ea. 2N5088 NPN PN 3694
NPN 10cea BF 198 — BF 199 NPN
20¢ ea. P&P 30c.

A.3065 TV/FM Sound System. |.C.
Silicone Dual In Line suitable for a
wide variety of applications including
T.V. sound channels — line operated
and car F.M. radios and mobile
communication equipment — brand
new. Only $1 ea. P/P 40c.

Balance Meters 112" x 7/8" x
Oeep 200 UA $2.25 ea. P/P 40c.

M.S.P. 250V A.C. 3 AMP D.P. Toggle
switches 50¢ ea. P/P 25¢,

1034 3 watt. wWire wound pots 75c¢ ea.
P'P 25c.

7" Dia. Alum. Fans 240V A.C. $6 ea.

P/P $1.

N{ultlple Electrolytics. 200 UF — 50
F — 25 UF at 300V Plus 100 MF at

325V. VW .. $1 ea. P/P 30c.

LEVEL METERS 200 micro amp
sensitivity size 1" x 1 x 3/4" $1.50
P/P 40c.

SOLENOIDS, — tape recourder t pe.
12V D.C. 53¢ coils. 1'%z x 1" x 3/4"
$2 ea. P/P 30c.

TRANSISTOR RADIO. 5k miniature
Rx{it_cr:ed gots. 30c ea. P/P 15c.

iniature gang variable capacitor
30c ea. P/P 15¢c. % e

Slide Pots. Single gang. 500§, 20KA,
25KA, 100KC, 200KA, 200KB,
500KA, 500KB, 1 meg.D, 35¢ ea. P&P
35c. Dual gang — S50KA, 250KB 1
tneg.C, 2 meg.C, 60c ea. P&P 35c.

1Y

Skelﬁon Preset Pots. 1002 — 22082
4708) 2.2K, 10K. 22K, 47K 10¢ ea.
P&P 20c.

Philips 8§) dual cone 6 X 4’ speakers
$2 ea. P&P 60c.

LARGE RANGE OF COMPONENTS
-_— GOVERNMENT AND
MANUFACTURERS DISPOSAL
EQUIPMENT, ALSO STEREO AND
HAM GEAR ALWAYS IN STOCK.
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PACKAGE OF TEN — DEDUCT 15%

PACKAGE OF ONE HUNDRED — DEDUCT 25%

114

L IC SOCKETS
7400 16 7451 20 74153 So.ldov Tail - low protile
7401 a8 7453 20 74154 1.29 8 pin $ .19 24 pin 35
7402 a7 7484 20 74155 1.23 ¥ pin . 28 pin -59
7403 a8 7360 20 74156 1.23 il | 23 40 pin 69
7404 22 7464 40 74157 ts 18 pin .35
7405 22 7465 40 74158 2.06 WIRE WRAP - gold plate
7406 40 7470 35 74160 1.60 14 pin 59
7407 a0 7472 35 74161 144
7408 21 7473 0 74162 71
W9 ;2 T4 ap 74163 160 CMO3) "
7410 18 7475 66 74164 183 W00A .30 WIBA 139 40G6A 102
410 29 7476 45 74165 183 oAl ) juny LR goesal e
7413 63 7483 91 74166 171 AOIN oy R LB Gessa sy
7414 81 7485 127 74170 265 4006A 155 40224 110 471A .30
e M Gasn S Aee G WA 0 WBA B A
7417 40 7489 248 74174 186 RO0SA 'bz H0HA 102 s073A 35
7420 a8 4% 59 74175 160 RN ol R N2 Wi s
7422 30 49 a2 7a1% 102 SO - T
#3033 7492 82 e 97 OUN o5 A (LDE sonk) T
7425 31 7493 69 74180 1.04 40124 i 4030A .51 4518A 189
7426 30 7494 108 74181 343 A gl s LeeRasaen) fuss
7427 33 7495 91 782 4 WIA HS) A g THESA 21
743 23 74% 91 74184 2.29 S0 T AT e (RO s
7432 26 74100 150 74185 229 SN nigs] PRt
7437 40 74105 51 74187 450 gL SE
7038 40 74107 a6 74190 135
740 20 74121 48 74191 135 ;:coo 25 7474 120 74C162 293
e ol Bl eam Sea 6 C02 .30 74C76 154 74C163 306
by s i Be 3% ;ac: ST 74C107 130 74Ci4 106
744 100 74125 62 74193 125 ‘g 78 QIS 300 QT jzel
7444 100 74126 72 74195 1.02 ;:c‘zo A0 740154 162 74C195 266
745 102 741327 102 74916 184 Lo ER ReoL) Bon) secssy L3S
744 107 741 120 74197 102 o NN NGEN B eech i
7447 102 74185 120 74198 206 * 1.20- .73C161 233
768 120 74130 132 7419 206
7a0 20 74150 91 74200 590 LTSI U .
e B C15002 12 digit. 4 function fired
LOW POWER decimal — battery operation
40 pin 2]
;:t:‘; ~: ;:t:; -;: ;:t;‘: :Z; C15005 12 digit, 4 function plus
7403 . . 7493 1.9 ol fixediassimal o
;:t: -: 74072 45 74095 194 MMS5725 8 digit, 4 function,
ue B T3 s s 1 fioating decimal 28 pin 1.98
Sin i ;:'-;: -5‘: ;:t:b‘ i:: MM5736 6 digit, 4 function, 9%
e L -9 65 battery operstion 18 pin 3.95
e b 74185 144 MMS5738 8 dign. 5 function plus
ik 74186 79 memory and constant
LOW POWER SCHOTTKY floating decimal, 9V
741500 36 7as32 38 74ls9s 209 batiesylopsration Ao
741802 .36 741540 45 7415107 .59 ZiIpsn . .
74L504 .36 741542 140 74L5164 220 MM5739 9 digit. 4 function, 9% ’
741508 38 741574 59 7418193 220 battery operation 22 pin S
741510 )6 741590 130 7415197 220
741520 .M 741593 1.30 m-MOTIES ;
s 256 bit RAM MOS
16 pin 150
HIGH SPEED p
74H00 .25 TAM22 .25 T4Mel .25 oy ::2;:" MAMIMES 1
;:::: ;: ;::'“‘g :: ;::‘7’: 'g 1702A 2048 bil static PROM
74H08 .25 74MSO 25 74H10V .39 ;'f;:;“""" - \UYjera® o
74H10 .25 74H52 .25 74H102 .49 . . &
MM 25 T4MS3 25 74M103. .58 (;‘:3;, R el
JAM0 25 TAMSS 25 74M106 .58 A = 295
7AM21 .25 74H60 25 74H108 .60 21021 Same a3 2103 except 500ns 299
5203 2048 bit static PROM
;c“:o‘r‘r;v 74508 52 74522 .38 circlipros, LV s
g . . 24 pin 1095
74502 45 74510 38 74532 .52 5260 1024 bit dynamic RAM
74503 38 74500 38 74574 38 MOS 16 pin 0o
74504 A5 5261 1024 bit dynamic RAM
MOS 16 pin 219
:g?o “‘:;"on:l;) . x 5262 2048 bit dynamic RAM
! IRUIEE T AT MOS 22 pin 225
x; -"'s 8230 219 8812 1.02 7189 64 bit ROM TTL 16 pin 248
¥ ‘-fw :;3; ::9 :z t:z 82523 256 bit PROM SCHOTTKY
. -6 - 16 pin 3.69
::g ::; 8:5§ ll; 8831 Lg £93410 256 bit RAM bi-polar
T 856 Iy 83 . 16 pin 195
:m '2.:: 8810 -70 8880 119 74187 1024 bit ROM TTL
3 16 pin 595
8000 (SIGNETICS) 74200 256 bit RAM tri-state
8263 579 8267 259 16 pin 5.90
9000
9002 ;‘; 9309 73 (oo B TAMATLUM CAPACITORS
930) 1. 9312 .79 %02 .79 SOLID-0IPPED +20%
DTL Amid 35V 25ea 68 mid 6V .30 ea
- 33mid 35V .25 ea 6.8 mid 50V .40 ea
;’;‘2' :; i 2 :: Tmid 35V 25 ea 10mid 25V .40 ea
e 5 e ; 5 22mid 20V 25ea 1Smid 10V .40 ea
- Al -15 22mid 35V 30 ea IImid 10V .40 ea
47mid 16V Mea 47Tmid 6V .40 ea.
@ DIGIT LED CLOCK KIT SHIFT REGISTERS
wm]u?('s; - MMS013 1024 bit accum. dyn.
MM 314 clock circunt 8 pin 1758
b IND70 ,uo displays (2507 red 7 MM3016 5007512 bit dyn.
segment B pin 1.59
All necesan tramislors. resistors & $15-4025 Q::d 25 bit 1.29
SRR 2504 1024 bit multiplexed dyn

1 double sided PC board saccommodaies

LED's & clock circuitey
Schematic & instructions
Does nol  include

12v-300 ma

transtormer, switches & (as¢ g492 98

QUANTITY DISCOUNTANOT
APPLIC ABLE ON THIS ITEM

8 pin

4.95

'

UNIVERSAL BREADBOAROD
dcoppec (i uil bosed

Adver plate
LSRR LY
holes (e
tramsnton

Vervatile o

boerding IC oriwirs $1.50 ea.

1 roms ot
P

DTS
DtP 4
easton &
nd wmple 101 br

ot

8

CT5008 CALCULATOR CHIP
12digit — 4 function with memory

JULY SPECIALS

$1.39
7001 CLOCK CHIP 1103 Memory 10/810.00 100/$88
&6 digit, 12-24 he. alarm, timer and date 5260 10/$11.90 100/$104
Circwits — with data $6.95 5261 10/$11.90 100/$104
5262 10/$13.90 100/$122
DVM CHIP 47 DIGIT 02 Calculator Chip 10/$11.90 100/$104
MM5330 — P channel device provides 5005 ’ . 10/$13.90 100/3122
all logic for 4'> digil volt meter. 16 pin 5738 i i 10/$20,00 100/3176
DIP with data $12.98 309K 5V Regulator 10/$10.00 100/$89
741 Operational Ampl. 10/$2.50 100/$22
MM5718 3900 Quad amplifier DIP 10/$3.20 100/$29
- . ) . 74123 Dual Nonostable
8""'5" "‘U'"P'f;"kd =\ '“"‘,‘I'°"‘. . Multivivrator 10/35.60  100/$50
chain operation 2 key memory — flosting
decimal — independent conant = MAW 1 Dieplay 10/811.90 100/$104

inertaces with led with only digit deiver —

9\ batt. oper. 24 pin

$3.95

CLOCK CHIPS

MMS5314 6 digit multiplexed 12-24 Hr,

MMS5311 6 digit multiplexed BCD, 50-6014z{28)pin 4.45
7 seg 1224 Hr, MMS5316 4 digit, 12-24 Hr, 50-60 Mz,
50-60 Mz 28 pin 4,45 ‘l‘f"? 40 pin 5.39
MMS312 4 digit multiplexed BCD, CT7001 6 digit, 12-24 Hr, 50-60 Mz,
7 seg 1 pps. 12-23 Hr, alarm, timer and
50-60 Hz 24 pin 195 date circuits 28 pin 7.95
}v B 4
MISC DEVICES LINEAR CIRCUITS
ULN 2208 FM gain block 34d8 mDIP 1.39 300 Pos V Reg (super 724) 10-5 $ .82
ULN2209  FM gain biock 48dB mDIP 159 301 Mi Perf Op Amp mDIP 10-5 .33
1513 b4 v B 1 5 character generator 11.0p 302 Volt tollower 105 61
CA 3046 Transistor array 14 pin DIP 86 304 Neg v Reg 10-5 92
105 Pos V Reg 10-5 .82
307 Op AMP (super 741) mDIP TO-5 .30
METAL FILM RESISTORS 08 Mdiro Pur Op Amp mDIP TO-5 1,02
1% Ve WATT 309K 5V 1A regulatos 10-) 1.35
Qry T pRice PRICE PRICE 310V Follower Op Amp mDIP 123
FACH  MINIMUM 10 MINIMUM 100 311 Hiperi ¥ Comp mDIP TO-5 1.09
PSR VALUE PER VALUE 319 Hi Speed Dual Comp DIP 1.30
0. 10 $.20 3201 Neg Reg S, 12, 15 70-220 1.60
- w00 .20 515 INK  Neg Reg 5.2, 12 70-3 1.60
03 0 Yes 122 Precnion Times DIP 1.9
1000 o 08 324 Quad Op Amp DIP 175
339 Quad Comparator DiP 1.69
RESISTANCE (OHMS) 130k Por v oreg (5V. 6V, BV, 12V,
226 715 182 887 118K 40.2K 15V, 18V, 24V) TO-§ L
27 787 187 115K 13.0K 35.3K MOT - Pos b oreg (S, 6V, By, 12v,
255 835 191 15K 15.0K 48.7K 1SV, 18V, 4¥) 10-220 Ly
0.9 105 205 249K 18.2K 53.9K 370 AGC/Squeich AMPL DIP 1.20
338 110 232 357K 19.1K 60.4K 372 AF-IF Strip detectar DIP 2.93
402 115 243 475K 19.6K 64.9 373 AM/FM/SSB Strip 10-5 T4
45.3 137 399 549k 22.6K 69.8K 176 Pos ¥ Reg mDIP -68
511 147 604 6.04K 24.9K 84.5K 180 2w Audio Amp DIP 1.30
619 158 215 7.15K 28.0K 380-8 _hw Audio Amp mDIP 125
649 178 806  8.25K 37.4K Bt Lo Noise Dual preamp DIP 175
‘ 382 Lo Noise Dual preamp DIP 175
Zener Diodes, Diodes & Reclifiers 531 Migh Slew rate Op Amp 295
IN 4368 Diode 250V $.25 ea. 540 Power driver 1O-5 295
IN 7154 Zener uv .25 550 Prec v Reg DIP 1.02
IN 747A  Zener 3.6V .25 555 Timer mDIP .69
IN758A Zener 6.8V .25 556A  Dual 555 Timer DIP 17
IN756A Zener 8.2V .25 560  Phase Locked Loop DIP 454
IN 904 Sw. Diode 30V .10 562 Phave Locked Loop DIP 4.54
IN 914  5w. Diode 100V .10 565 Phase Locked Loop DIP 10-5 1.39
IN 4858 Zener 120¢ .25 566 tunction Gen mOIP 10-5 2.59
IN 5230A Zener 47V 25 367 Tone Decoder mDIP o
IN 52428 Zener 1y -25 709  Operalional AMP 10-5 or DIP 20
#. 710 Hi Speed Volt Comp DIP 4
DISPLAYS DISCRETELED'SY 711  nu.l illerence (n:’npu DIP _(;:
MANT  $1.95 MES $ .29 723V Reg DIP N
MAN2 395 :‘VW 15 733 Difi. video AMPL 10-5 102
MAN3A .19 SLI00 15 739 Dual Hi Pert Op Amp DIP 123
MANS 295 NSLi0o 15 741 Comp Op Amp mDIP 10-5 K2
MAN6 3.95 NsLi02 15 747 741 Dual Op Amp OIP o TO-5 .62
MAN7 1.9 XCZ_W-R 18 748 Freq Adj 741 mDIP .40
MANS 295 ";V""“ 8 1304  FAS Mulps Stereo Demod DIP  1.23
MAN6b 295 ED, 8 1307 FM Mulps Stereo Demod DIP g5
pLIcA 219 CREEN s 1456 Op A 1.8
AMBER p Amp mOIP  1.63
ot 18 1458 Dwal Comp Op Amp mDIP n
1800 Stereo multiplerer DIP 285
MOLTIPUE\DISPEAYS 3900 Quad Ampliier DIP 49
NSN33 3 digit .12 red LED .79 7524 3ua: core memory sense Amp .52
HP5082- 5 digit .11 red LED 3.9 DD e eimameypigr s TAmpY LIS
7405 8038 Voltage contr. osc. LIP 4.89
HPS0§2. 4 digit .11 red LED 325 8864 9 DIG Led Cath Drye DIP 259
7414 75150 Dual Line Drives DIP 175
$P-425-09 9 digit .25 gas disch. 179 75451 Dual Perepheral Driver moIP .40
75452 Dual Peripheral (viver mDIP .40
5°, OFF ON ORDERS OVER $50.00 75453 151) Dual Periph Driver moIP .40
10° OFF ON ORDERS OVER $100.00 75491 Quad Seq Driver tor 1ED DIP .82
15° OFF ON ORDERS OVER $ 500.00 75491 Her Dugit driver DtP .92

Date sheets on request. Add 30¢ each if item is priced below $1.00 each.

The prices as listed are

in Australian dollars.

Send bank cheque with order. It

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 3036 / MONTEREY, CA. 93940 USA
PHONE (408) 659-3171

Duty may be payable on products imported.




Ideas for experimenters

TEMPERATURE STABILIZED
RELAY

Input
Sianal

Accurate relay trip-point operation can
be obtained over an ambient
temperature range from -50°C to +90°C
using this simple circuit.

The temperature sensitivity of the
silicon transistor Q1 is balanced out by
the silicon diode D1. Gain/temperature
stabilization may be obtained if
required by using a positive temperature
co-efficient resistor for R3.

BROAD BAND AMPLIFIER

output
input

1 6.2k

777

This circuit has a typical gain of 10dB
and bandwidth of 90 MHz.

Input impedance is around
10 megohms in parallel with 1.0pF.
Qutput impedance is reasonably high
and depends mainly on Q2; output

capacitance will be around 2 to 3pF
with careful construction.

FET, Q1, should be an n-channe! type
with low gate source capacitance and a
high cutoff frequency.

The transistor, Q2, should have a high
gain-bandwidth product and low
collector-emitter capacitance. Careful
selection can extend the bandwidth
beyond 100 MHz.

MODIFIED VOLTAGE DOUBLER

3
gt Bl

Twin electrolytic capacitors take up less
space than two separate units but
cannot normally be used in voltage
doubler circuits.

However a slight modification to the
circuit allows twin electrolytics to be
used, with the can connected to chassis.

Alternatively, in low voltage circuits
where high value electrolytic capacitors
are used, two capacitors may be used
without the necessity of insulating the
case (generally the negative terminat) of
one of them.

= FERGUSON =

Manufacturers of: Electrical/
electronic equipment, wound
components and lighting
control equipment.

BRANCHES
IN ALL STATES

FERGUSON TRANSFORMERS
PTY 2LTD:
HEAD OFFICE
331 High St_, Chatswood. 2067
P.O. Box 301,
Chatswood, NSW, Australia 2067

Phone: 02-407-0261

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976

FIDELITY SERVICE

Newsletter No. 2

Hello again. On the subject of high
fidelity loudspeaker systems, most
enthusiasts will be aware of some superb
examples. They will also realise that a
very considerable amount is required in
order to purchase same. This month
therefore, we draw your attention to a
few selected speakers which maintain a
high level of performance and yet remain
within a low budget limit of $200 per
pair.

A genuine book-
shelf sized unit,
DENTON 2 is manu-
factured by the fam-
ous British firm of
WHARFEDALE. A
200mm Bass
speaker with rigid
die cast chassis and
compliant neoprene
roll surround crosses
over at 1200Hz to a
plastic dome treble
unit giving a frequency
response of 60-16000 Hz
within the very tight (for
q speaker) limits of

T 3dB. No apologies required at any

price so take advantage of our special
offer $149 plus $4 freight.

One of the world’s largest speaker
manufacturers, PIONEER have designed
the CS-411 for shelf or floor placement.
The particularly solid 250mm woofer
drives from a well damped bass reflex
enclosure giving a high sensitivity of
93 dB/watt/metre. Eminently suitable
for lower powered amplifiers (to 30w)
and covered by full 3 year parts and
labour warranty, it is a top value buy at
$159 plus $5 freight, Note. Smaller
brother CS 311 — $115 plus $4 freight.

Finally we have the new (to Australia)
North American speakers from
PRO-LINEAR. The model EDS 3000 is
an excellent 3 way system with a
300mm woofer coupted to a 125mm
mid-range and 75mm tweeter. As well as
fine all-round performance, foam grille &
5 yr parts warranty, it features a massive
power handling capability of 60 watts
R.M.S. An _amazing price/performance
ratio at $195 plus $5 freight.

P.S. Fully engineered for the home
constructor by GOODMANS, the DIN
20 is a complete 2 way kit, handling 40w
in recommended enclosure. $96 per pair
lus $2 P&P. Send a 20c stamp for our
atest catatogue.

LIMITED STOCK SPECIALS
DEITRON amplifier. 12+:}Ig|\3/:
DEITRON 1515 amplifier 15+15w
DEITRON 2525 amplifier 25+;§‘3;

$169.

All above plus $3 freight.

FIDELITY
SERVIGE

19 Borman St., Slacks Creek, Qld. 4114
Phone 208-2922.
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S.0

oIAR
DELTA GO.

PTY. LTD.

TRANSFORMER
MANUFACTURERS

We can supply transformers,
chokes, etc. for most of the
projects featured in Electronics
Today at competitive prices.
We also manufacture a range of
transformers in single and three
phase up to 20 KVA, all
manufactured to comply with
the relevant Australian Stan-
dards.

8 East St.,
Granville, N.S.W. 2142
P.O. Box 31, Phone 637-7870

"COWPER™

Cabinets and chassis for all
projects featured in this
magazine are available from

COWPER SHEETMETAL
& ENGINEERING
11 Cowper Street,
Granville, N.S.W. 2142
Phone 637-8737
(P.O. Box 31)

Ideas for experimenters

CLOCK MODIFICATIONS

o

FROM CLOCK

i

DMage3

7 x 100Q

Here are a couple of modifications that
can be made to the digital clock project
in ETI January 1975.

To start with, the supply voltage to
the DM8863 is not filtered, which in
some cases can cause flickering of the
display (or individual segments). A
220 nF capacitor between pins 18 and 9
will fix this. Although the supply
voltage to the buffer is increased by this
procedure (and thus the voltage to the
display) it is still within the specified
range.

A diode between pins 10 and 9 of the
buffer will add a top bar to the 6,
changing !5 to i3, which some people
think looks better.

After changing the appearance of the
6, one really needs to change the 9 as
well. If a logic Nand gate has one of its
input connected to pin 1 and the other
input to pin 14 of the DM8863, and the
output from the Nand gate is connected
to pin 7, the nine will change from '3

1d 9 s
g a
= a
d =]
o omsses [
= )
d =
q ol
9q] 10
PIN 18
PIN 1 ~t—11 14
PIN 14 <2 13 PIN 10
12
3 0 M
a 10
5 9
PIN 7 ~e————§
PIN 9 ~p——47 8———PIN

ALL PINS TO

DM8863
to 5 without affecting any other
number. The current needed to

illuminate segment D for a nine is drawn
from the Nand gate.

The gate used was from a 7400,
followed by an inverter, one of the
other gates in the IC. If desired, the
other two gates of the 7400 can be used
instead of the diode for improving the

TEST
LAMP

number six.
OFF & sW1
—C
ON +9V

EAIL 2 x 6V 50mV

LAMP

R3
2092

Q2
BC108

WIRE RESET

3 LooOP ov
« - -0

TOOTH-PASTE
CAP
e oF e
CASSETTE WINDER

This is a device for taking up the slack
in cassettes. Take the centre “’plug”
from a Memorex cassette and glue it to
the cap of a toothpaste tube.

It provides better grip than a pencil,
and doesn’t cost 75c.

CHEAT-PROOF BENDY WIRE GAME

This gadget is an amusing novelty at a
fete or party. The aim of the game is for

the player to manipulate a loop along a
bent piece of wire without the two
touching.

If the player touches the loop to the
wire, the fail lamp lights and will remain
on until the reset contact is touched
with the loop.

R1 ensures that the fail lamp will light
if the power supply is interrupted. The
value may need experimenting with to
achieve maximum lamp brightness, but
still maintains its ’’cheat-proof’
purpose.
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Introducing the revolutionary

UD -XL EPITAXIAL cassette

Developed by MAXELL this completely new EPITAXIAL magnetic
material combines the advantages of the two materials (gamma-
hematite and cobalt-ferrite): the high sensitivity and reliable output

of the gamma-hematite in the low and mid-frequency ranges and the
x& excellent performance of the cobalt-ferrite in the high-frequency
range. The result is excellent high-frequency response plus wide
dynamic range over the entire audio frequency spectrum.

Compared to chrome tape, sensitivity has been improved by more than 3.5dB. Be-
cause EPITAXIAL is non-abrasive, it extends to the life of the head. Consequently,
the UD-XL delivers smooth, distortion-free performance during live recording with
high input. When using UD-XL it is recommended that tape selector be in the
NORMAL position.

Fidelity is also ensured by a precision-manufactured cassette shell
with a special anti-jamming rib that provides smooth tape travel and
helps eliminate wow and flutter.

Another good idea of the UD-XL cassette is a replaceable
s self-index label. Simply peel off the old label and put on a new
i %a., One when you change the recording contents. No more mess

4 on the label.
maxaeil.

Magnetic material structure
Conventional netic perticls

Dimensionsl rateo ¥/, =6 = 7
EPITAXIAL magnatic particle
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For further information please write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S.W. 2033. WT.GD. 76M



A DC to 6IVIHz, CALIBRATED,
TRIGGERED, OSCILLOSCOPE

FOR UNDER $200!

6 Typical frequency response ——\\
c 3db > DC to 6MHz—3db 10mV to 50V/cm
,g 4 ---------------------_----'------ -\
Q
QL .
E A SN R |, T g LA 2 4 _» & : 1 32 2 2 2 a U —-Gdb | + \ 15MHZ T”gger
b ri \
g 2 N
Trigger range
g9 g >
0 L—-—i’:
DC5Hz ~° A MHz 1 2 3 456 8 10 15 30 50

bwd 504

5.5kg of high performance with 12 months

warranty.

JUST LOOK AT THIS SPEC

DC to 6MHz—3db bandwidth

10mV to 50V/cm sensitivity

5Hz to 15MHz triggering

0.5uSec to 1sec/cm time base

DC to TMHz—3db X-Y operation

8 x 10cm CRT screen

1.6KV EHT o
+400V DC isolation input ground

rowen @
BWD ELECTROMICS aus™RALIA

5% calibration including effects of a 10% line change.
Completely automatic triggering of almost any waveform to

15MHz $199as at 31/1/76
Phase corrected X—Y operation to <3° from DC to 50k Hz. plus tax if applicable.
Ex distributor, Aust. Capital City.

Usable frequency response to beyond 25MHz. Price includes x1 signal and ground probes.

AND LOOK INSIDE . ..
there’s an all silicon solid state circuit, an astatically wound ‘C’ core transformer, a completely balanced
vertical amplifier with excellent pulse response, a FET input stage fully protected to +400V and a
compensated 12 step attenuator accurate to 2% at each step. Built in reliability with conservatively rated
high stability components throughout.

We invite you to our Mulgrave premises for a practical demonstration

and discussion on oscilloscopes and other instruments in our range. Megeoie

r-------------------1
B.W.D. Electronics Pty. Ltd.,
3770 | P.0.Box 325, Springvale, Vic., 3171 i
PHONE (003':‘).:.56’\}l Ezaga ] Please let me have full details |
CABLES: ‘OSCILLOSC L .
Ninrerof S PLDRE: 202; 45 ;,353 : on the bwd504 oscilloscope. =
A DISTRIBUTORS: S.A.: (08) 269 124

Award[or W.A.: (092) 25 3144 NBIME ot e es e ves e s eran e
Outstanding QLO.: (07) 52 7255 | Co |
Export Achievement TAS.: (002) 23 1843 I MPAY i e e e e e l

! “ 76 YEARS OF AUSTRALIAN AArEss .............coomcceceieiencnntceccamme e recses e i




POLYSTYRENE
CAPACITORS

Allied Capacitors are continiung the
manufacture of  Polystyrene
Capacitors to close tolerance such
as 1%, 2% and values not readily
available from overseas such as 63,
250, 400, 630 and 1000 volts.

Tubes

Tuhes are available from Ratheon
for Transmission Receiving, Radar,
Microwave, Cathode Ray,
Photomultiplier.

LED’s

- from Monsanto

The acknowledged world leaders
for quality — when a guarantee of
service is desirable ask for
Monsanto Technical Data. Write or
phone for our free quick reference
chart for diodes and displays.

Data Device

PAL TELEVISION Corporation

Trade Mark

Now produce a most
comprehensive catalogue of

converter products-analog-
to-digital, Synchro-to-digital
Hybrid, Tracking Synchro converts,
ete.

SERVICEMEN

Scratchi_ng your head
won't help

THIS WILL!

15 Years of service

Manuals on:

Colour and Monochrome. Also Cassettes and Transistor Radios.

Colour TV Books!! - Allied

Patchett’'s: Colour TV with Part Ref to PAL System.
Bohiman’s; PAL-D Colour Receivers Questions & Answers.

Boh!man's: Colour TV Picture Faults. capacitors

Catalogue $5.00 post paid

Send for your brochure:— or call: X/r;w Zealand series 214 Harbord Road:

.;.l;. PumilgcAnoms 33 ﬁtanley St. VITAL BOOKS LTD. BROOKVALE, 2100
.0. Box eakhurst P.0. Box 8601

CHESTER HILL N.S.W. Symons Street P.O. Box 198,

2162 Phone 536295  AUCKLAND N.Z. Phone 938-2135 (Area code 02)
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This is theonly _
tool needed 4
to build
the new-
" Hi-Fi
SPEAKERS

(AND IT'S SUPPLIED)

Do it yourself and save! The new G.H.E./Philips 7BW Hi-Fi
speaker kits are available now. Kits include pre-cut timber
panels all hardware and require no soldering. The poputar
7B, 3 way system offers 28-20,000 HZ response and
optimises 10-40W R.M.S. Amplifiers.

=2

s
8 = A
T
. Send coupon for specification brochure: -
W GEEIG ahdte s mnilsemiahiss o aceis g wlminit g n
T SRR L S — u

keorge Hawthorn

tectronics

966-968 HIGH ST, ARMADALE,
MELBOURNE, VIC, 3143.
TEL 509 0374, 509 9725

WHEN IT
COMES TO
ROTARY CONTROL
YOU CAN'T GO
PAST SOANAR
FOR LOW COST
QUALITY
POTENTIOMETERS

A high quality range of rotary controls, widely used
throughout the industry for applications in the
professional, industrial and entertainment
electronics field. Produced by advanced
manufacturing techniques using the highest quality
materials, these rotary controls conform to the
Australian standard specification AS 1347 (1972)

GANGED b 7 LOG
SINGLE . LIN
SWITCHED 24 mm & 16 mm

Technical literature
available on request

SOANAR ELECTRONICS PTY.LTD.

SALES OFFICES VICTORIA: 89 0661
N.S.W.. 780281
S. AUST: 516981 SOANAR
30 Lexton Road.Box Hifl.Vic..3128. QUEENSLAND: 525421 GROUP

Australia. Telex-32286. W. AUST.: 815500




JAPANESE CASSETTE

The Elcaset, developed jointly by Sony, Matsushita and Teac
is new competition for the Compact Cassette of Philips. The
compact cassette uses 3.81 mm tape at 48 mm per second; the
Elcaset uses 6.3 mm tape at 95 mm per second. The Elcaset’
carries a narrow cue track {for control of the playback equip-
ment or'synchronisation of slides or film) with each stereo
pair. Machines are planned for later this year. Hopefully we
will soon have machines for Europe’s cassette rival, BASF's
Unisette.

DRAMATIC ADVANCE IN RECORDED SOUND

During this past month we have been listening to dbx
encoded gramophone records played back via a dbx type 124
decoder.

The results can only be described as remarkable. We have
never before heard records reproduced with such clarity,
dynamic range or total lack of surface noise. The performance
quality was literally as good as that obtainable from studio
master tapes.

The process electronically compresses the recorded signal by
a factor of 2:1 at the time the master disc is cut, and expands
the signal by a complementary factor of 1:2 at the point of
playback. If a dbx encoded master tape is used, full dynamic
range and freedom from noise will be realized upon playback.
Master tapes produced with other types of noise reduction
systems, or with no noise reduction at all, may be used and the
played back disc will sound equal to the master tape.

dbx encoding eliminates the chief limitation which prevents
conventional records from duplicating the quality of music
performed live, namely, that ordinary discs are limited to a
dynamic range of some 60 dB; whereas, music in concert
performance may have well in excess of 100 dB dynamic
range.

The dbx process compresses the dynamic range of the music
to a “dynamic range envelope’ which fits conveniently within
the inherent limitations of the record medium, then expands
the music to its full original dynamics at the point of
playback. This compression and subsequent expansion reduces
record surface noise and other unwanted background noise to
inaudibility, so that when the musical programme stops, no
sound of any kind is heard from the playback system.

The complete absence of background noise also makes the
quiet portions of the music easier to hear, and the definition
of individual voices and instruments in ensemble music is
dramatically improved.

A significant advantage of the dbx disc encoding process is
that it does not obsolete any existing manufacturing technique
or equipment presently in use in the recording industry, nor
does it increase actual product cost in any way. On the
contrary, dbx encoding offers numerous opportunities for
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reducing the cost of recorded music without compromising
quality. For example, with dbx encoding, record grooves may
be placed closer together, increasing the amount of music on a
record by up to 30%. Also, dbx encoding places the quietest
sound so far above the surface noise level that lesser cost
record pressing materials may be substituted for virgin vinyl!
without audibly affecting playback quality. And finally,
because dbx encoding makes many of the mechanical steps in
record preparation and production less critical, much rework
and fine tuning in the production process can be eliminated.
The only cost to the record producer is the nominal one time
investment in the required dbx encoding equipment used at
the disc mastering stage.

Electronic expansion circuitry, similar in cost and
complexity to Dolby B and quad matrices, is required at the
point of playback to properly decode the dbx compressed
signal. The decoder circuitry is now available to audio
equipment manufacturers for inclusion in audio components
and systems on a license basis. We understand that Teac are
including it in some of their latest gear.

Two commercial record labels have already announced discs
in dbx encoded format. Klavier Records have produced a range

dbx encoding labels may soon be a common sight.
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FRLTS

of such recordings and Stan Kenton’s Creative World fabel has
recently completed several sessions with the Kenton band in
dbx format and expects to issue future disc releases in dbx
encoded as well as standard format.

We hope to be able to publish a full technical article dealing
with the dbx encoding system very soon.

NEW RONDO SYSTEM
FROM PIONEER
Pioneer hi-fi equipment is invariably excellent value for money
— particularly so with that company’s ‘package deal’ systems.
The new Rondo 3000X is no exception. Heart of the system
is a new AM/FM stereo tuner/amplifier which has a
{(continuous) power output of 13 watts per channel into the
four ohm speakers supplied.
This new tuner/amplifier has a number of interesting

features. These include a volume control adjustable in 41
discrete steps and a phase locked loop in the stereo decoder —
this ensures adequate stereo separation as well as rendering the
circuitry less sensitive to changes in temperature and humidity
— say Pioneer.

The speakers supplied with the new system are three-way
bass reflex units incorporating a 200 mm woofer, 66 mm
midrange and a similar sized dome tweeter.

TEAC

... likes to be handled and talked about by the salespeople and

specialised technicians at CONVOY SOUND, even more so in
their comfortable new showroom. Our cassette and open reel
decks like to be connected with the other well known friends
that CONVOY SOUND are experts at matching.

Good Effort.

Convoy Soun

110
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Presenting
a remarkable range
of products...
a remarkable
philosophy.

The worid’s reviewers agree that each of the products presented
here represents true state-of-the-art, design, engineering and per-
formance.

None is cheap, but each item is realistically priced considering
the standards achieved and maintained.

And that brings us to our Remarkable Philosophy.

We feel our equipment and your interests are worthy of the finest
demonstration facilities, the most expert installation and the advice
of interested. knowledgeable, and honest consultants who will help
you . . . not pressure you.

To this end we have appointed a small number of Hi-Fi Specialists
to bring you Stanton, Fons, S.A.E., Monitor Audio and Neal state-of-
the-art components.

We invite you to audition this remarkable
equipment at the selected Hi-Fi specialists
: listed overieal.




STANTON pickups are the almast
unanimous choice of recording
studios, Radio Stations and TV
stations

They are unique in that they offer
spectacular performance withgut
tragility. They also lead the field in
consistency —a quality lacking lin
most pick-ups.

From the illustrious Calibration
Standard 681 EEE through the 681
EE and 500 EE to the Broadcast
500A {so popular with radio stations)
there is a Stanton pick-up to meet
the most exacting need.

Stanton 681 EEE,
the New Calibration
Standard . . ..
Stanton's finest
Cartridge.

Stanton 681 EE,
for application
where slightly
greater tracking
pressure than 681
EEE is required.

4

Stanton 500A,
the Broadcast
Standard Cartridge
as used by the
majority of radio
stations through-

out Australia.

the remarkabile products...

FoNs

FONS is a new name to the world of hi-fi. Built
in Scotland. the Fons CQ30 turntable has such
exciting leatures as:—

[J D.C. Servo controlled motor with gold plated
commutator and silver plated brushes.

[0 Speeds. push button selected for 33, 45 and
78 RPM but continuously variable from 29
to 100 RPM.

Hyper-concentric bearing typically better
than ¥ 0.000076mm.

Rumble typically -79dB

Wow and Flutter better than * 0.03%.
Anti-feed back phase cancellation suspen-
sion system.

Fons claim that the virtual absence of wow
and flutter. rumble and vibration lead to a
noticeably cleaner sound. and direct com-
parisons with other units certainly contirm this
In fact, direct comparison with another highly
regarded unit using the same Stanton 681 EEE
cartridge showed a dramatic improvement.

Neal 102

Nesl 103

Neal is a name new to Australia but it has
established a formidable reputation in the
U.K. for quality, ruggedness and pertormance
stability.

The Neal Transcription Cassette Recorder is
the product of people who have many years
experience in the design and manutacture of
tape recording equipment.

The one word that sums up their design and
their product is “integrity”. You will tind no
miracles, no way-out designs. no change for
the sake of change. just an obsession with
doing everything the right way.

Separate preamplifiers are used for each of
the three stereo inputs to reduce noise. This
also allows three stereo (or six mono) inpufs
to be mixed.

Bias Is readily adjustable to optimize per-
formance from any tape, thanks to Neal's
exclusive Varitape facility.

Neal are the only cassette recorder company
in the world to offer the ultimate quality controt
check. A casseflte actually recorded on the
machine you buy. This is your guarantee of
quality

‘Hi-Fi tor Pleasure’ (August 1975) consider
the Neal 103 as being ‘‘the obvious choice of
the serious enthuslast or semi-protessional



SAE Mark XXX

SAE Mark IXB
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S.AE. Preampiltiers, Power amplitiers and Equalizers have
taken the professional field by storm. The acceptance of S.AE
into their ranks has been almosl unprecedented.

Mark XXX Preampiifier with Mark XXXIB Power Amplitier brings
you Connoisseur Sound at budgel prices. All unnecessary items
have been omitted in the pursuit of the highest possible performance
to price ratio.

The S.A.E. Mark XXXIB was tesled by "High Fidelity " in May 1974,
at 0.031% THD 20HZ to 20KHZ at SO watts outpul per channel

Mark IXB Preamplifier with Mark VDM Power Amplitier. This
combination brings you a versatite Equalizer Pre-amplifier with a
power amplifier thalt was described in the “Popular Eleclronics™
May. 1975 review as “'True state-ol-the-art perlormance with dis
tortion levels thal cannot be measured with any bul the most ad
vanced laboratory instruments.” ““For all purposes the Mark IVDM
is a distortionless amplifier’’. Actual measurements were 0.005%
al Rated 100 watls per channel and only 0.1% al 190 walls per
channel!

Mark XXV Power Amplifiers. This is surely today's ultimate
amplifier. It is rated at 300 walls per channel, both channels driven,
Into 8 ohms, and S.A.E. ralings are almos! unreasonably conserva
tive! Built-in forced air cooling ensures long life for all components

Mark IB Preamplifier was designed for those who have, or intend
1o have, very complete audio installations
‘Stereo Heview' October. 1975, says ""When it comes to opera
ting and control fiexibility, the S.A E. Mark IB has tew peers
The harmonic distorlion, excluding hum which "was far below
it o Y, > Wz

2
Monitor Audio €L
IHOr AUdIO 3\
MONITOR AUDIO is another new company. it has leapt (o promin
ence in only two years. In the ""Practical Hi Fi Audio’ October 1975,
comparison of ten loudspeakers including Spendor BCI. B8 & W DM4,
Kef Cadenza. IMF Super Compact. the Monitor Audio MAS Series 11
was chosen as best of afl. Its very fow colourslion, sweel-sounding

treble, openness, and tight extended boss endeared il to the re
viewers.

Similarly the tiny MA7 was chosen as the best of five speakers in
a lest conducted by "“Popular Hi Fi' {June 1975) although it was the
smallest and cheapes! of the unils tested

Althelop of the range Is Ihe mighly MA3 which retains the quallties
that have ‘established Monitor Audio at the pinnacle of loudspeaker
design and manufaclure, bul combining these--possibly tor the
first time — with a power oulpul which is awesome and a level of
bass distortion which must setl new slandards

“Practical Hi Fi and Audio” May 1975. measured the third har
monic distorlion of the MAJ al 100 HZ al ‘‘close fo | per cenl’” al
96dB sound pressure level. Al the critical midrange the distortion
is between 0.3% and 0.6%

They go on to say ''The lirst impression one gels when lislening
fo the MA3J is one of physical presence, and Ihis qualily seems to
be independent of the closeness of recording. This may be aitribu
table 10 the exceptional smoothness of its midrange unit togéther
with the use of a very analylical tweete!

All we ashk is thal you give them a hearing




This is your special invitation to a full
V.I.P. treatment at these selected Hi-
Fi specialists throughout Australia.
They guarantee you a personal hear-
ing on our remarkable products.

-

N.S.W.: Kent Hi-Fi, 412 Kent St, Sydney.
Hi-Tel Hi-Fi, Skiptons Arcade, 541 High St,
West Penrith.
Hi-Fi House, Hurstville & Wollongong.
Newcastle Hi-Fi, 642 Hunter St, Newcastle.
Autel Systems Pty. Ltd.
639 Pacific Hwy., Chatswood.

vIC.: Sound City, 360 Lonsdale St., Metbourne.
QLD.: stereo Supplies, 95 Turbot St., Brisbane.
W.A.: The Audio Centre, 883 Wellington St., Perth

TAS.: United Electronics—Hobart, Launceston and
Burnie.
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Head Office: 156 Railway Pde., Loodenlile, Western Austraila, 6007. Phone 812930.
N.S.W, Office: 100 Walker Street, North Sydney, N.S.W. 2060. Phone 9224037.
Victoria Office: 103 Qelham Street, Cariton, 3053. Phone 3477620. AR .




ALE

Saturday 19th JUNE

Over $5000 worth of discontinued
Electronic Equipment — Both brand
new and used.

Most below cost —
Up to 80% off normal trade price.

ALL MUST GO — Highest offers
accepted. Be early for best deals.

Car Radio’'s — Stereo’s — Test
Eqmpment — Transceivers — Re-
ceivers — Aerials — Amps — Cas-
sette units — Semi conductors —
Components and many more.

9.00 AM TO 12 NOON
In Car Park
(Next door to Dick Smith's)
160 Pacific Hwy. Gore Hill.

NOLAN ENERGY WORKS

BURGLAR
ALARMS

WE STOCK:

Alarm Modules, Electronic Eyes, Photo
Sensitive Cells, Microwave, Ultra
Sonics, Gas/Haat/Smoke Sensors,
Sirens, Bells, Pressure Mats, Door
Monitors, ar/Caravan/Home/Office
Hold Up Factory Alarms, Key
Switches, Reed Switches,

Shock Recorders, Aluminium Tape.
You Name (t. We Have It.

DO IT YOURSELF PRE-WIRED
SYSTEMS EASY INSTALLATION.

PORTABLE ALARMS
Microwave Systems concealed In Hi-Fi
Speaker Enclosures or Desk Units,
Mains Operated, Fully Automatic,
Self-Resetting with battery standby.

send 80c in Stamps for lilustrated
Catalogue.

N.S.W. AGENT FOR NIDAC
SOLID STATE SECURITY
SYSTEMS

WHOLESALE SECURITY FROM

PROTECTOR
RC.ALARMS

119-121 Pittwater Rd, MANLY
N.S.W. 2095 PH: 977-6433

¢ RADIO ELECTRONICS )
BARGAIN CENTRE

390 Bridge Road, Richmond, Vie.
425174

Please allow for postage & packing
when ordering by mail
E Plenty of BARGAINS for the :

Radio Amateur or the Hobbyist.

2N3056 TRANSISTORS $1 each

58 ohm COAX CABLE 100 yd Rolls,
1/8" diam. $12 roll P&P $1.76

62 ohm COAX CABLE %" diam. 46¢c
yd, 50c metre.

DOW KEY COAXIAL RELAYS 48 volt
D.C. operation $15 P&P 75¢.

3 N” TYPE CONNECTORS to suit
above $5

SPLIT STATOR CAPACITORS with
screwdriver slot drive, 9 pF, 17 pF or
25 pF. Brand new Eddystone type $3
aeach P&P 75¢

SONAR SLIDER POTENTIOMETERS,
2 7/8" x 3/8” x 3/8". Available in
500 OHM, 20K, 25K, 100K, 500K
and 1 MEC. 65¢ each or 10 for $5.00
P&P $1.00.

CAR EXTENSION SPEAKER
CONTROLS. Use both speakers
t%gether or separately. $1.50 P&P

30c.
JACKSON SLOW MOTION DRIVES
6:1 ratio $2.30 P&P 30c.

THIS MONTH'S SPECIAL

B.S.R. C129A
STEREO
RECORD
CHANGERS

3 speed automatic fitted with good
quality ceramic cartridge, adjustable
arm weight, cueing lever, etc. 240V AC
operation.

$31.95 + $3.50 post.

M.J.NEILSON
AUDIO (SALES)
POST FREE

SPECIAL INTRODUCTORY OFFER
Sergeant TR 3M AM-FM pocket radios

Seatures:

separate AM & FM tuner sections

455 Kz AM 1F stage

10. 7M1z FM IF stage

telescopic M aerial

inbuilt ferrite rod AM aerial

complete with battery.carpiece
and carrying strap

ery solid ‘military style’ case

overall dimensions.

I3X83X43cms

only $13.00

The very popular high quality HITACH]
range of blank cassettes.

1 12:35 36+
C 60 1.50  1.35 1.25
C 90 1.85 1.75 1.65
C120 240 225 21§
Upce0 200 190 1.80
unco9o 235 225 21§
UubC 120 315 300 280
UDR60 235 225 21§
UDR90 300 280 265
Minimum order $5-00. For any enquiries, please
phone Murray Neilson (03) 819 8291 or send SAE.

P.O. Box 133 Hawthorn, Vie., 3122,

Logan Brae
AUdIO Sales

“PHILIPS” TYPE CONCENTRIC

 TRIMMER CAPACITORS
with threaded stud for easy mounting
25¢ each or 10 for $2.00

"ZEPHYR"” 2K ROCKING

ARMATURE MICROPHONES
desk type with P.T.T. switch in base.
$15.00 each.

NEW EX-ARMY MORSE KEYS
Adjustable with metal cover enclosing
moving parts.

$3.00 each.

NEW 4 TRACK STEREO CARTRIDGE
PLAYERS. 5 watts output 12V D.C.
ggeggtion. In sealed corton. $16. P&P

6ft 240V AC POWER CORDS with
moulded 3 pin plug 75¢c each or 10
for $6.50

STEREO TONE ARMS complete with
g?)ramic cartridge $5.90 each P&P

c.

EDGEWISFE 0-1 mA METERS 2% x %'’

;ascce 3" deep calibrated 0-5 $3 P&P

RF AMPLIFIER AM 4306/GRC

Originally used in conjunction with
PRC25 which covers 30-75 MHz FM.
Requires 14 watts drive and gives a
nominal 25 watts out. Brand new in
sealed box. $19 each $3.50 p&p

MAIL ORDERS WELCOMED. Please
allow pack and rost items listed on this
page, |f further information required
send a stamped S.A.E. for immediate

PRICES DOWN! — RANGE UP!
HITACHI fess 12 off 36 off
than 12
c90 $1.75 ea $1.60ea $1.50 ea
Cc120 2.30 $2.10 $2.00
uDCc90 $2.25 $2.10 $2.00
ubC120 $3.05 $2.80 $2.65
UDRC60 $2.25 $2.10 $2.00
UDRC90 $2.85 $2.65 $2.55

BASF CR02

C90SM $2.90 $2.80 $2.65
SONY

C60 $1.45 $1.30 $1.20
Cc90 $1.85 $1.70 $1.60

Quantity discount applies to mixed

orders. Ring or write for prices on jarger

orders

(s:%carance Sale: Genac Ultra Hi-Fidelity.
ea

POSTAGE: Up to 6, 60c or $1. 20
airmait or N.S.W. $1. 20 plus 10c
doz. Vic.,, S.A., Qld $1.75 plus Sc
per doz. W.A., Tas., N.T., $1.90 plus
40c per doz.

RAMBLER ELECTRONIC
CLOCK RADIO

FEATURES: L.E.D. Display-Dimmer,
Hour-Min-S ec AM/PM, Sleep timer —
1-59 mins, 9 min snooze switch, power
mterruptlon warning, ADIO
FEATURES: AM/FM Tone Control,
Wide spread dial, good tone &

sensitivity.
3 MONTHS GUARANTEE
$53 NSW. $34 Interstate (post. incl).

L reply from the above address.

P.0. Box 24, Cariton, NSW 2218
Please send SAE with enquiries

Telephone (02) 587-3475




o
v

v,
41N
41\ VOL. 3 from Electronics Today.

BROADCAST ENGlNEER, Latest volume in our series of project books — Reprints
of some of the most popular projects from recent issues
SENIOR TECHNICIAN — FM tuner, 25 watt amplifier, ETI 400 speaker system,

Colour organ, Frequency counter, Digital voltmeter,

TECHNICIAN Radar intruder alarm and more.

Radio 2UE Sydney wishes to make additional Available at all newsagents or direct from our
appointments to its technical staff. The positions Subscriptions Department, Modern Magazines (Holdings)
will be filled by individuals seeking to further their Ltd, 15 Boundary Street, Rushcutters Bay, NSW 2011.
careers and who can work accurately and with 4 & =
initiative in meeting the station’s technical
requirements.

Duties will cover all aspects of commercial radio
operation and experience in this or an associated
industry is important.

2 TOP PROJECTS

A BOCP is essential and a higher qualification $2.50
woulid be desirable. {plus 40 cents
An attractive salary will be negotiated to postage)
obtain the right men.

Working conditions are good and a superannuation \
scheme is available.

Applications in confidence stating
experience and background to: —

The Manager,

Radio 2UE Sydney Pty. Ltd.,
Box 950,

North Sydney 2060.

A Modern Magazines
Publication.

Autoranging 5Function Multimeter for *$209

® Auto-ranging with
range hold button

® dcV, acV, dcA, acA,
ohms

® All functions fuse
protected at input

® Weight a low 770
grams for field
portability

® Wide range of
probe/carrying case
accessories
available

® 3476A — mains only;
3476B — mains and
Ni Cd battery.

% 3476A is $209 Duty
Free or $261 Duty
Paid. Batteries $47
extra (or $58 including
Duty). Prices valid as
at 28/1/76.

For data sheets/quotations on the 3476A phone your nearest HP office.

©® ADELAIDE 2725911 @ CANBERRA 953733 @ PERTH 86 5455 HEWLETT | g; PACKARD

©® BRISBANE 229 1544 @ MELBOURNE 896351 @ SYDNEY 449 6566

906013
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NATIONAL RADIO SUPPLIES

332 Parramatta Road Stanmore 2048 Ph.567398.

STEREO RADIOGRAM ELECTRONIC CLOCK RADIO

FM-AM — 3 piece

3 ; : SPEC'AL ﬁ\ohr/'I{rF(i):\.ll with alarm-seconds-snooze-sleep
== b AT
e $49.00 SPECIAL
$40.00

AUTO EJECT

CASSETTE CAR STEREO
o 4- ircuit BASF TAPES PECIAL
° F;;:(‘t:NE‘o;ward & Fast  Eoyr Star — 12 mths Warranty 8 88 tﬁg’\M/l g;-gg §)kes 1100 Philips
e Auto Eject ¢ 120 LHSM $2:80 few at $8.50

3101 EHT $9.00

e Indicator Light

® Separate Tone,
Volume &
Balance Contiols

VALVES GALORE
— Cheaper than ever.

POWER PACKS

e 9 Watts Output . 240V — 6-9V
$69.00 with Speakers gxg - g:%g glsl\‘}lg - $$11 :%] 300ma — $6.90
ug— $1. - $1. : :
6CM5 — $1.50 1S2—  $1.00 6AL3—S$1.15 e
PACK SPECIALS 6BLS - $1.00 6DX8 — $1.20 6U7 — 30c S e
AT LAST 6BM8 — $1.00 6GWS —$1.10 807 — 80c P
6Y9— $1.50 6BM8— $1.10 6K8 — $1.00 :

YEARS PRICES

SPECIAL
C60 LHSM $1.80
C90 LHSM $2.00
C120 LHSM $2.8G
POLYESTER PACK
Mixed 50 at $2.00
CERAMIC CONDENSOR PACK
100 for $2.50

RESISTOR WIRE-WOUNRD PACK
50 for $5.00 — 3 & 5 & 10 watt

7 Transistor RADIO SPECIAL

with speaker and printed board.

Ready to go.
Only $4.50

TRANSISTOR SPECIALS
BC147,BC148, BC149
10 mixed for $1.20

STEREO FM-AM TUNER
FMm 88 — 105 MC

Complete in wood case
$62.00

BRIDGE RECTIFIER
3.8 AMP 100v $1.80
25 AMP 200v $3.50

ELECTRIC CAR AERIAL

Complete, ready for installation.

$18.00

BATTERY ALLIGATOR CLIPS
Heavy Duty 50 AMP
10 for $5.00

MICA PACKS
50 for $3.00 — 20 for $1.80

POTENTIOMETER PACK
ZOqur $2‘.507

DOUBLE POTENTIOMETER
PACK
10 for $4.00

RESISTOR PACK
100 for $1.50

T.V. BALUN
300 ohms to 75 ohms 80c¢ ea.

SPEAKER TRANSFORMERS
10k — 3.5 ohms — 7k — 15 ohms
$1.20 ea. or 10 for $10.00

TRANSISTOR SPECIALS
MJ3055 eqv. 2N3055
60c ea. or 10 for $5.00

VIBRATORS
6v 5211 A.W.A.
stifl only $1.00 each.

PLEASE INCLUDE 20% OF CRDER TO COVER POSTAGE &

PACKING. C.O.D.
REFUNDED.

IF NEEDED. ALL EXCESS POSTAGE




electronics today

REAJERS’ LETTERS

We make no charge for replying to readers’ letters, however readers must
enclose a foolscap-size stamped addressed envelope if a reply is required,
Queries concerning orojects can only be answered if the queries relate to the
project as published. We cannot assist readers who have modified or ‘wish to
modify a project in any way, nor those who have used components other
than those specified.

TELEPHONE QUERIES

We regret that we cannot answer readers’ queries by telephone.

SUBSCRIPTIONS

Electronics Today International can be obtained directly from the publishers
for $14.00 per year {including postage) within Australia.

The cost for countries outside Australia is $14.65 including postage (surface
mail). Airmail rates will be quoted on application, Subscription orders and
enquiries should be sent to the address below.

BACK ISSUES

Our subscriptions dept can suppiy most back issues of ETI for the twelve
months preceding the date of this current issue. Some earlier issues are also
available.

The price of back copies is currently $1.00, plus 40 cents postage and
packing. Please address orders to Subscriptions Dept, Electronics Today,
16 Boundary St, Rushcutters Bay, NSW 2011,

PHOTOSTATS

Photostats of any article ever published in ET| can be obtained from our
subscription dept {address above). The price is currently 45 cents per page
including postage.

CONTRIBUTORS

Material is accepted from time to time from outside contributors. Payment
is based on quality and is paid 30 days after the date of publication.
Constructional projects will be considered for publication but the standard
of design must be to fully professional level. Al material must be typed
using double spacing and wide margins. Drawings, circuit diagrams etc need
not be to professional standards as they will be redrawn by our staff. It is
advisable to contact the Editor before submitting copy.

A large stamped addressed envelope must be included if unsolicited material
is required to be returned.

ADVERTISING QUERIES
Queries concerning goods advertised in ET| should be addressed directly to
the advertiser — not to ourselves.

NEWS OIGEST

News Digest items are published free of charge, Manufacturers and importers
should send material at least four weeks before the date of publication.
Photographs should be of high contrast and preferably at least 100 by

150 mm. Press releases must be of a factual nature — these pages are not
free advertising. The Editor reserves the right to accept or reject material at
his discretion. Preference will be given to components and equipment of an
essentially practical nature.

BINDERS

Binders to hoid 12 issues of ET1 are available from our subscription dept
(address above). Price is $4.50 (plus 80 cents postage NSW & ACT — or
$1.50 all other States)

COPYRIGHT

The contents of Electronics Today International and associated publications
is fully protected by international copyright under the terms of the Common
wealth Copyright Act (1968).

Copyright extends to all written material, photographs, drawings, circuit
diagrams and printed circuit boards reproduced in our various publications.
Although any form of reproduction is technically a breach of copyright, in
practice we are not concerned about private individuals constructing one

or more projects for their own private use, nor by pop groups (for example)
constructing one or more items for use in connection with their
performances.

Commercial organisations should note however that no project or part
project described in Electronics Today International or associated publica-
tions may be offered for sale, or sold, in substantially or fully assembled
form, unless a licence has been specifically obtained so to do from the
publishers, Modern Magazines (Holdings} Ltd or from the copyright holders.
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ay with a loaded deck.

Packed with featuras trom front to
| back, Pionaer's new CT-Fo101 cassotta
deck stacks all the eards in your favor
A balanced combination of pracision
and convenience created by Ploneer to
beat avan the host rael-tosreel decks
&t their own game
The CT-F9191 atarts out by dellvaring

top performance via access to the
tront, A hewly designad tape carriage
employs hexagonal reel shatfts plus
twin-link stays. The cassette is com-
pletely visible for checking tape move-
ment and direction (a Ploneer exclu
sive). And since there's ho rattle-prone
ejection machanism, changing tapes

is a “snap

In the CT-F9191, two motors provide
the key to stable tape transport. An
elactronically controtied DC motor
with built-in generator guarantees
accurate record/play tape speed, A

second motor for high spaod fast-
torward and rewind. As a resyit, wow
and flutiar i3 no more than 0.07% and
spaad daviation is precise within £1.0%

Noxt, a high-parformance territe-
solicd head and a8 bulit-in Dolby* Type-B
nois@ recduction system join to Ingrease
the S/N ratio to more than 62d8.

Operating the CT-F9191 is ansy
Feather-touch user-oriented controls
attivate solenoid circuits thereby
aliminating inconvenient mechanical
linkages. After that, an advanced
Memory Rewind device parmits quick
location and playback from any point
on a prerecorded tape automatically
There Is an automatic chrome-tape
datecior plus separate BIAS and EQ
selaction. And for making music tapes
with wide dynamic range, an LED peak
level indicator reacts instantly to warn
of any distortion +5dB over the

*Dolby is a trademark of Dolby Lahoratories, Inc.

CT-F9191

reference level,

Naxt in the sories, the CT-F7171,
6161 and 2121, Created tor those who
want to play, but with a deck that's
loaded slightly lesg. Of course, the
stakasy are lower as well.

Plonear's new front-loading ¢assette §
decks. A full housa of outstanding
foatures, No matter how you play them,
you'll wind up with a winning hand in
every suit.

Pioneer Electronics Australia Pty. Lid.

178-184 Boundaty Road. Braeside, Victoria
3196, Phone: 90-9011, Sydnay 93-0246
Brisbane 52-8213, Adelaide 433379

Perth 76-7776

UPIONEER

leads the world in sound.




We built agood big sound that

doesn’t need a $4,000 amp.to get there.
[But which won’t waste it if you've

already gotone.)

Today’s popular,
low-efficiency speakers require
about 50 watts per channel to deliver
lifelike sound levels. Even our
Formula 2 will deliver that same
sound level with only 25 watts; the
Formula 4 with 20 watts and
Formula 6 with only 9 watts.

B.I.C. Venturi can handle
lots of power, too. Feed a typical low
efficiency speaker more than about
50 watts, and you're likely to push it
into distortion — even
self-destruction!

With B.1.C. Venturi you can
turn up the power, without
distortion or speaker damage. Even
our compact Formula 2 can safely
handle 75 watts per channel.

Formula 6 — 125 watts!

So much for the loud. With

most speakers, turn down the
volume slowly and you reach a point
where the sound suddenly fades out.

That’s where our Dynamic
Tonal Balance Compensation circuit
(pat. pending) takes over. As the
volume goes down it adjusts
frequency response, automatically,
to compensate for the ear’s
deficiencies. The result: aurally “flat”
response, always!

Sole Australian distributors: International Dynamics (Agencies)
Pty. Ltd., 23 Elma Rd., North Cheltenham, 3192.

Melbourne. 95-1280.

Available from: N.S.W.: M & G Hoskins Pty. Ltd., (Showroom)
400 Kent St., Sydney 2000, Telephone: 559-4545 & 559-3693.
Qld: Stereo Supplies, 95 Turbot St, Brisbane 4000, Telephone:
21-3623. S.A.: Challenge Hi-Fi, 96 Pirie St, Adelaide 5000,
Telephone: 223-3599. Tas.: Audio Wholesalers Pty. Ltd., 9 Wilson
St, Burnie 7320, Telephone: 314111. Vic.: Encel Electronics Pty.
Ltd., 431 Bridge Road, Richmond, 3121, Telephone: 42-3761.
W.A.: Albert TV & Hi Fi, 282 Hay St., Perth 6000, Telephone:
25-2699. A.C.T.: Duratone Hi Fi, Cnr. Botany St. & Altree Crt,
Phillip 2606, Telephone: 82-1388.

™

BESC

WE TOOK THE TROUBLE TO FIND OUT
WHAT YOU REALLY WANTED.THEN WE
BUILT IT,FROM THE GROUND UP

BiC-4



