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

One feature you'll notice is the price; in fact 
we believe it to be 'the best buy' turntable 
available today. 
With features only expected on more 

expensive units, such as wow and flutter of 0.5 
WRMS thanks to the DC motor with FG 
(frequency generator) servo-controlled circuits. 
How's this for a list of features. Practical, 

purposeful features like 
E illuminated stroboscope 
T1 elliptical stylus 

Miele 

D completely automatic tone arm return 
CI viscous-damped cueing lever 
D anti-skating dial scale control 
CD4 ready 
audio insulated legs 

and the list just goes on. 
Any way you want to look at it, you'll agree 

the Technics SL23 is a sound buy, with 
appearance and performance to match. 

Technics 
For a National Technics Catalogue please write lo. 
National Technics Advisory Service. P.O Boa 49. Kensington, N.S.W. 2033. by National 
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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. 

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 to quality. We 
make no compromises. Never have, never will. The 
same applies to all the JBL range. Like the JBL Decades. 

Near enough is just not good enough. 

Cabinet 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. 

271 Horbord Road Brophy°le, Tel 939 2922 
PO Box 6, Brookvole NSW 2100 

JAL is he resjisieied n °demur k 1 Jetties b_ lonsalg Sound lits Jo, Angeles 



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 1V 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 derrmnstration 
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. 

is contained within the walls of one 
classroom. 

In the classroom 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. 

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 Fidelity 
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 25c 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. 

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 ETI 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 controll-
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, plus a new 
Interactive Graphing Package. 
Hard copy compatibility is included 
using the Tektronix 4631 hard copy 
unit. Off-line storage can be provided 
by the - ktronix 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 generate 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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New premises, 4 Dowling Street Sydney. Free Parking Opposite 

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. 

Conuo 
New Premises 

with the 

BIG &C vMotif 
at 

Woolloomooloo 

Entrance Foyer to Convoy Sound 
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I Sound bug 

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 
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 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. 

THE B & 0 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 & 0 specialists in the 
Sydney area for the Danish Bang & Olufsen (B & 0) 
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. 

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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Nakamichi  Cassette Recorders 
Spoken 
Here 

B&W Loudspeakers 

CiOnse Amplifiers 

ELECbROSONIC 

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 
& W speakers are designed to produce clean natural 
uncoloured sound without distortion. The latest 
product from B & W, the DM6, 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 



advertisement 

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,  Wool loomooloo. 
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  Woolloo mooloo  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 
Multi-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  Retail 
activities of the Company 

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

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  prov ides  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  de monstration  roo ms  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  co mpletely 
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 installation, 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 
• Hunter  Douglas  Domus  s Regatta 
Point  Exhibition  Canberra  • O.T.C. 
Theatrette  Broadway  Sydney  • L.J. 
Hooker  auction  rooms  Sydney 
• C.S.I.R.O.  Observatory  Parkes  etc. 
etc. 
Clients  for  whom  Convoy  have 

handled  touring  A.V.  presentations 
includes  A.N.Z.  Bank • Ford  Motor 
Company • Liptons Tea • G.E. • S.C. 
Johnson  • National  Bank  • Hoover 
• 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  tea m  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 HANDS! 

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 (502) 
and the SW 503 Option 1 (752). 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 

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 fit into 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, plus 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 
problems 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. 

12 

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 

of tomorrow. 

Covered by exclusive 
Pioneer 1-2-3 warranty. 

See it now...hear it now at 

Convoy International LPIII 
4 Dowling Street, Woolloomooloo. 2011 

Telephone 358-2088. 

PIONEER® 
leads the world in sound 

pul D1 
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ADD YOUR OWN COLOURS 

A video colourising device is now 
available from Fairlight Instruments. 
The Fairlight Colour Synthesiser, Model 
108, generates a six colour image from 
a standard black and white vidéo 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 
complementary 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 refarence 
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 

g g t 
e . . . 1.¡ 

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 (Australia) 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. NSI 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 
MTX1632 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 1V 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. 

e  

FOR 
SALE 

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

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

2. Weston Model 4444 Auto ranging 
digital multimeter. 

3. AVO meter No.8 MK II. 
4. Hewlett-Packard  Model  4260  A 
universal bridge. 

5. Sc h I u mberger  digital  voltmeter 
Model No.LM1604. 

6. 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 250C to 1100C 
± 10C with 2ft x 2ft x 2ft working 
space. 

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 
possible to mask-program the chips for 
4-, 6-, or 8-digit displays, up to 8 timing 
functions, and a choice of segment 
styles and alphanumerics. 

MS MOVE 

MS Components have moved to new 
premises in Redfern. The shop, at 164-
166 Redfern Road gives increased 
display area for the company's hi-fi 
products: KEF, Ultralinear, Lenco, 
Sherwood, etc. 
The company also sells components 
from the shop — direct or by mail 
order. The new phone number 

is 69 5922. 

ETI KITS IN NEW ZEALAND ELECTRONIC OLYMPICS 

The Olympic Radio and Television 
Organisation will employ a trained staff 
of 1680 for the two weeks July 17th 
to August 1st. TV services will be provided 
for 70 countries and radio for all 110 
countries represented. Provision will 
be made for 700 commentators and 
there will be at least 19 mobile units, 
87 VTRs, 103 CTV cameras, 17 slow-
motion VTRs and 4500 audio circuits! 
Australia's programmes, like those from 
other major broadcasters, will come from 
augmented productions, using some 
ORTO feed but supplementing this with 
our own cameras and production. 

WIN A CALCULATOR! 
Each month we are offering an 
electronic calculator as a prize in 
this regular competition. This time 
it is the Unitrex 901MR 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 a barrel 
until we find a correct entry. The 
winner will be announced in ETI 
soon afterwards. 

Send to: 
Calculator Contest (June) 
Electronics Today International 
15 Boundary St 
Rushcutters Bay NSW 2011 

'Win a Calculator Contest' 

NAME   

A DDR ESS   

  Picode 
Per mit No TC 7578 

3 

Namma.  
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THIS MONTH'S PRIZE 

The Unitrex 901MR 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 
automatic and a true 4-key memory 
selectively stores and accumulates 
in  a separate  register.  The 
percentage key enables 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 

1. Alter me oar (electrically) 
9. One problem on the TV in 
Hanover 

DOWN 

I. Jostle 
3. The man  who  invented the 
telephone 

5. Modulator-demodulator 

RESULT OF APRIL CONTEST 
What are the chances of 2 or more 
people out of a group of 26 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. 

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 
have a range of the more popular ETI 
kits available directly to New Zealpnd 
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 
licences, 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 andJ 
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 brightei 
than models projecting a conventional 
picture tube image. 

ERRATUM P. 65 MAY 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 offers the widest 
choice of studio quality micro-
phones. Used by the TV and 
prominent commercial broad-
casting stations, Sennheiser 
microphones will satisfy every 
application and requirement 

N.S.W.: 4-8 Waters Rd., Neutral  
2089. Ph. 909 2388 
W.A.: 65 Balcombe Way, BaIga. 6061. 
Ph. 494919 
QLD: L. E. BOUGHEN & CO., 
30 Grimes St., Auchentlower. 4066. 
Ph. 3708097 

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. 

S.A.: Werner Electronic Industries Pty. Ltd., 
Unit 25, 6-8 Gray Street. 
Kilkenny. 5009. Ph. 2682801 

TELEX: Melbourne 31447. 
Sydney 21707, Brisbane 41500. 



Choosing 
your microphone 
A microphone 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 PE5E0 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 a line 
joining all those points around the 
microphone  which  give the same 
output for a given sound level. In 
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AXIS 

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, 
where a to m = a to c. 

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. If, 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 A  

E 

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. 

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. 

DIAPHRAGM 

D 

Fig 3. Pressure gradient operation. 
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 small compared 

PATH LENGTH FROM ONE SIDE OF 
DIAPHRAGM TO THE OTHER 

with the wavelength and it can be 
assumed that P1 to P2  is a linear 
portion of the pressure curve, so that 
P1 — P2 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  although  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 
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Choosing your microphone 

DIAPHRAGM  Li APERTURE 

Fig. 5. Phase shift operated microphone. 

for sound behind the microphone is 
zero because dl = d2. 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 dl + d2 = X/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 dl is the distance to the 
low frequency port, d2 that to the mid 
frequency port and d3 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 

The AKG 0707C microphone. 
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dl 

d3 d2 -01,1 

1111 •111 

DIAPHRAGM 

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 

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 
wincishielded 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 
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Compensating coil 
against magnetic interference 

Resonator 

Popp-screen 

Dust shield 

Rear inlet for 
low frequencies 

Stop pad 

Can for low 
frequency boost 

4111 
Front spring 
suspension 

Rear inlet for 
middle frequencies 

Rear inlet for 
high frequencies 

Stop pad 

Chokes for low 
frequency filter 

Brilliance 
switch 

Transformer for  Rear spring 
brilliance emphasis  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. 

ci' DIRECT SOUND 

A ‹,4,:c. 
Fig. 7. If the mike is too far away the 
indirect sounds (echoes) drown the direct 
sounds. 

DIRECT SOUND 

Fig. 8. Moving the mike closer in alters the 
direct/indirect sound ratio. 

The Sennheiser 
Lavalier microphone 
MD214. The response 
of this microphone 
is designed to give 
a natural voice re-
production when 
it is worn on the 
chest. It is designed 
to reduce rustling 
noise as the wearer's 
clothes rub against 
it. 
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Choosing your microphone 

Positions at which the intensities of direct and radiated sound are 
equal, for microphones with differing cfrectional properties. 

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 

120° 

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. 
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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. 

Diaphragm holds the moving 
coil plunging n the 
magnetic gap 

Damping 

Housing 

Moving coil 

Outer pole plate 
(pot or ring pole) 

Inner 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. 

Another way to get a highly directional response: the parabolic 
reflector. The ref,ector 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. 

The impedance of the moving coil 
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 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 
screen. 

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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Fig. 12. Use of two ribbon mics for 
orchestral recording. 
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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. It 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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Ribbon microphone. 

CORRUGATED 
ALUMINIUM 
RIBBON 

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 middle 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   
with ornait spacing 
(about 002 mm) form 
3 capacitor 

Metal housing 

Insulation 

To microphone 
electronics 

Transducer principle of the capacitor microphone. 

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 
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Capsule 

Impedance 
matching 
stage 

Power supply 
for capsule 
bias and 
impedance 
matching stage 

To the amplifier 

Capacitor 

Capsule with 
"frozen" 
bias 

Impedance 
matching 
stage 

Power supply 
for impedance 
matching stage 

To the amplifier 

Electret 
Capacitor 

Capsule 

R F Oscillator 
Demodulator 
Amplifier 

To the amplifier 

R. F 
Capacitor 

This is a special 
microphone for use in 
ambisonic systems. 
It contains four 
transducers. 

HT 

POLARISING 
VOLTAGE 

FLEXIBLE 
PLATE 

(DIAPHRAGM! 

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 In 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. 

All 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 Vis 
supplied at up to 14 mA. 
From Sescom. 
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Fig. 11. Some capacitor microphones have a 
flexible plate either side of a fixed plate. 
Each single diaphragm gives a cardloid 
response so that if the two outputs are added, 
the results is omnidirectional, and if 
subtracted is hi-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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Choosing your microphone 

COMPANIES REFERRED TO IN THIS ARTICLE 

ATRAM (Uher), 
5 McLaren Street, 
North Sydney, 
NSW 2060. 

Audio Engineers (Shure), 
342 Kent Street, 
Sydney, 
NSW 2000. 

AVVA (AKG, Reyox), 
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 

Klarion Enterprises (Sescorn), 
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/cm2, 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 half 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 —70 dB and —64 dB. The 
reference  is 1 V / 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 30 dB  measured  to DIN 
standard 45405, or defined as between 
0.2 and 0.3 Veff. 
The dynamic range of a microphone 
is a 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 
1mV/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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A KG 
Microphones S. Headphones 

D109 — Weight  only  35g.  Attractively  styled  and  miniaturised,  cable  length  10 m,  O mni-directional 

characteristics. 
Technical Data: Type: Dyna mic pressure receiver; Frequency reponse: 50 ...  15000 Hz; Tolerance within: 
max. T. 3.5 dB; Sensitivity at 1000 Hz: 0.1 mv/1.1 bar (-80 dbv); Impedance at 1000 Hz: 200 oh ms 1- 15%; Min. 
Actual Load Impedance: 400 oh ms; Directional Polar Response: spheric; Weighted Noise Level: 0.2611 veff (filter 
CCITT-C/DIN 45 405); Unweighted Noise Level: 0.211 veff; Max. Sound Pressure level at a distortion factor of a 
0.5 % at 1000 Hz: 5001/ bar (128 dB SPL); Diaphragm: MAKROFOL 

0190 — Wind and pop-shield, pronounced directional characteristics, removable grille cap for easy servicing. 
Technical Data: Type: Dyna mic pressure gradient receiver; Frequency, Range: 30 ... 16,000 Hz; Sensitivity at 
1000 Hz: 0.23 my/11 bar (-73 dbv); Impedance at 10 00  Hz: 280  oh ms 1- 20%, Min. Actual Load Impedance: 500 
oh ms, Directional Characteristics: Cardloid; weighted noise level: 0.2511 veff (Filter CCITT-C/DIN 45 405); 
Unweighted Noise Level: 0.211 veff; Max. Sound Pressure Level at a distortion of 0.5% at 1000 Hz: 50011 bar 
(128 dB SPL). 

0707 — Microphone system elastically suspended preventing mechanical shocks from reaching the transducer. 
Available with DI N and Cannon connectors. 
Technical  Data:  Type:  Dyna mic pressure gradient  receiver; Frequency  Response:  60 _ 16,000 Hz with a 
tolerance of max. -1 3.5 dB; Sensitivity at 1000 Hz: 0.15 mV/11 bar (-76.5 dbv); Impedance at 1000 Hz: 230 
oh ms ± 20%; Min. Actual Load Impedance: 400 oh ms; Directional Polar Response: Cardiold: Weighted Noise 
Level: 0.2611 veff (filter CCITT-C/DI N 45 405); Unweighted Noise Level:  0.211 veff: Max. Sound Pressure Level 
at a distortion of 1% at 1000 Hz: 50011 bar (128 dB SPL); Diaphrag m: MAKROFOL. 

02000 — Functional design and robust construction, heavy diecast housing with matt finish. Available with DIN 
and Cannon connectors. 
Technical Data: Type: Dyna mic pressure gradient receiver; Frequençy Response: "bass" position, 25 ... 15,000 
Hz. "mediu m" position, 50 ... 15,000 Hz; Tolerance within: max.— 2.5 dB; Sensitivity at 1000 Hz: 0.23 mv/11 
bar; Impedance at 1000 Hz: 220 oh ms ± 20%; Min. Actual Load Impedance: 500 oh ms; Directional polar 
response: Cardioid; Weighted Noise Level: 0.2611 veff; Unweighted Noise Level: 0.211 veff; Max Sound Pressure 
Level for a non-linear distortion factor of 1%: 50011 bar (128 dB SPL). 

K140 — "Cardan" — ultra light weight yet robust construction. One cable only for both earpieces, wiring 
co mpletely integrated inside headband. 
Technical Data: Frequency Range: 20 ... 20,000 Hz; Nor mal Power Require ment: 50 mw per channel, for a 
sound pressure level of 112 dB (8011 bar) at 1000 Hz; Max. Undistorted Continuous Power Level: 119 dB,SPL 
per syste m equivalent to 250 m w or 12v per syste m, at less than 1% thd; Sensitivity at 1000 Hz: 1511bar/v S.  1.5 
Pa/v ' 97.5 dB SPL; Impedance: 600 oh ms ± 20% per channel over the entire frequency range. 

K160 — Flexible double headband offers additional co mfort, has detachable earpieces. 
Technical Data: Frequency Range: 16 ... 20,000 Hz; Nor mal Power Require ment: 1 mw per channel, for a 
sound pressure level of 112 dB (8011 bar) at 1000 Hz equivalent to 775 mw per syste m; Max. Undistorted 
Continuous Power Level: 125 dB SPI, per system equivalent to 20 mw, or 3.5v per syste m, at less than 1% thd; 
Sensitivity at 1000 Hz: 100 11bar/v S.  114 dB SPL; Impedance: 600 oh ms 1- 20% per channel over the entire 
frequency range. 

For further details of these fine products 
contact: 

AMALGAMATED WIRELESS 
(AUSTRALASIA) LTD. 
NEW SOUTH WALES 
554 Parra matta Road, Ashfield, 2131. 
Phone 797-5757. 
King & Darby Streets, Newcastle, 2300. 
Phone 2-5166. 

HOBART 
4 Lefroy Street, 
North Hobart. 
Phone 34-5266 34-5412 

LAUNCESTON 
44-46 Garfield Street, 
Phone 44-5155 

TO WNSVILLE 
213 The Market, 
Keane Street, Currajong. 
Phone 79-6155 

QUEENSLAND 
73-75 Jane Street, 
West End, Brisbane, 4101 
Phone 44-1631. 

W ESTERN AUSTRALIA 
33 Railway Parade, 
Mount Lawley, 6050. 
Phone 71-0888 

SOUTH AUSTRALIA 
48 King Willia m Road, 
Goodwood, 5034. 
Phone 272-2366 

CANBERRA A.C.T. 
Suite 3, TNT Bldg, 
23 Barrier Street, Fyshwick, 
2609. Phone 95-3431. 

VICTORIA 
Miles Street, Mulgrave, 3170. 
Phone 560-4533 
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CDGC CLECTRIM 
31 BURWOOD ROAD, BURWOOD, NSW 21 34, 
PO BOX 1 003 BURWOOD NORTH TELEPHONE 747 293 1 % M r 

We now stock KEF 
for the person who wants 
the very best in speaker 
kits. 
SK3 Concerto Kit 
B139 50w RMS Woofer 
B110 Midrange 411011 
T27 Tweeter  it..11.111,j.. 
2-B139 

2-B110  M OO 
2-T27  B110 

2-DN12 Crossover Networks 
$279 Pr. 
Pre-cut boxes to suit $55 ea. 
Transmission Line Boxes $89 ea. 
Full Kef range available, write or phone for 
information and quote on any Kef speaker. 
5 year warranty  P & P freig ht on  

VI M » Pm  .1111111F  4111111866 
Country Customers Please  1111logill We  mail order specialists and would like to supply ill 

your requirements. For free quotation write or phone. 

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 
2-MV 50 crossover networks 
Speakers available separate 
10/40... $21.50 ea. 
625... $15.95 ea. 
XJ3... $8.95 ea. 
M V50 . . Crossover $19.95 ea. 
Save on the 
complete kit. 
Only $145 Pr. 
Boxes Available. 

Note 

d i el e r 39 

111110 T27 

... Conclusion from stereo buyers guide 
speakers No. 4 on product report on Kef 
concerto speaker.. 
"Among the finest speakers available today, 
obviously well designed, well made and giving 
excellent reproduction. They are not cheap 
but one must expect to pay for quality." 

HITACHI CASSETTES 
PRICED LO WER THAN EVER 

C60 
C90 
C120 
046 
C60 
C90 
C120 

Qty. 
Low Noise 
Low Noise 
Low Noise 
Ultra Dynamic 
Ultra Dynamic 
Ultra Dynamic 
Ultra Dynamic 

1 to 
11 
1.50 
1.85 
2.45 
1.85 
2.05 
2.40 
3.20 

060  Ultra Dynamic 
Royal  2.40 

C90  Ultra Dynamic 
Royal  3.00 

C9OSM  BASF  240 
P & P1-12 $2.00  12-24 $3.00 

12 to 24 
23  plus 
1.35 1.25 
1.75 1.65 
2.30 2.20 
1.75 1.65 
1.95 1.85 
2.30 2.20 
3.10 2.90 

2.30 2.20 

2.85 2.70 
220  200 
24 + $3.50 

P & P FREIGHT ON 

MAGNAVOX 
8/30... $13.95 8" Woofer 30W 
6J . .. $7.50 6" midrange 
8WR ... $11.50 8" twincone 
6WR ... $10.50 6" twincone 

PHILIPS 
ADO 160/ T8-1" dometweeter $12.00 ea. 
AD5060/Sq8-5" squawker $22.50 ea. 
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. 

Parts for ETI 740 FM Tuner available now 

PHILIPS 
7A System ... 2-AD1 2100/W8 

2-AD 5060/Sq 8 
2-ADO1 60/T8 
2-ADF 500/4500/8 ... 
S-185 Pr.  P & P freight on 

EDGE ELECTRIX SPECIAL 
PLAYMASTER 146 AM/FM TUNER KIT 
$135.00 
Including Front Panel but no Metal Work. 

P& P $3.00 

PHILIPS 
1 4 System 2-AD1 2100/W8 

2-AD0210/Sq 8 
2-ADO1 60/18 
2-ADF600/ 4000/8 

P & P freight on 

... $245 Pr. 

PLEASE ADD SUFFICIENT PACK & POST 
AB ICU Al e 



COMPARE THE SOUND.COMPARE THE PRICE. 

CARTRIDGES: TONE ARMS 
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". 

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.S.IN.:  M & G Hoskins Pty. Ltd., (Showroom) 400 Kent St., 

Sydney 2000, Telephone: 559-4545 & 559-3693. 
OLD.:  Stereo Supplies, 95 Turbot St., Brisbane 4000, 

Telephone: 21-3623. 
S.A.:  Challenge  Hi-Fi, 96 Pide St., Adelaide 5000, 

Telephone: 223-3599. 
TAS.: Audio Wholesalers Pty. Ltd., 9 Wilson St., Burnie 

7320, Telephone: 31-41 11. 
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: 25-2E89. 
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. 

q2ziezer., 

YOU DON'T HAVE TO BE THE MOST EXPENSIVE TO BE "THE BEST:' 



4EW Dual Trace, 
Triggered Sweep 

CS1562 
* DC to10MHz BANDWIDTH 

* N N W */ SENSITIVITY 

* 11.I S to 0. 5 S/ DÍVS WEEP 

ONLY $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 
•X—Y operation plus Z-mod 
• CHOP/ALT automatically selected 
• Dual FET vertical amp 
• Stabilised EHT DC—DC converter 
• Die-cast front panel. 
Call in for a demonstration at leading electronics stores or 
at the sole Australian agents — Parameters Pty. Ltd. 
SYDNEY: 68 Alexander St., Crows Nest 2065 
Tel: 439 3288 
MELBOURNE: 53 Governor Rd., Mordialloc 3195 
Tel: 90 7444 
Take advantage of your Bankcard. 

* With FREE x 10 probes worth $70: * 

Have  you  seen  the new  Trio 
C01303D, 5MHz single trace and 
CS1560, 15MHz dual trace scopes? 
Check all your instrument require-
ments for a better buy from Trio. 

welcome here , 
PARAMETERSI 

DOMINION 

amot 1141   nd 
nthefil 

Fit a DOMINION CarStereo 
Model 4100 * $61.20  DOMINION Model 4511 * $99.45 

Mini under-dash cassette stereo player, 5 watts per channel, 
fast forward, rewind. auto stop, with slider volume and tone 
and balance controls 
Dimensions 5, wide x 6,2 deep x 2 high 

SPECIAL OFFER 
With each DOMINION car stereo purchased: One pair 
5" 5 Watt car wedge speakers or One pair 7" x 5" 
speakers  with  black  metal  grilles  at  NO  EXTRA 
CHARGE. 

*Quantity discounts on application. 
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Distributed 
throughout 
Australia by: 

With stereo FM radio 

High qualify, in-dash mounting stereo 
cassette 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 
wide x S"' deep x 2 - high 

rudlopurts GROUP 

52 Spencer Street, North Melbourne. Phone 329-7888 
1097 Dandenong Rd., East Malvern. Vic. Phone: 211 8122  0 
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Antennas Part 2 
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 
200 m,  on  3.5 MHz  and  narrower 
spacing on the 21 MHz and 27 MHz 
ba nds. 
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  four-to-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 
1050-1-F14). Find and identify the 

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 
may be used to terminate the ends of 

X/2 

JOINT SANDWICHED 
BETWEEN TWO 
PLASTIC BLOCKS 

300Q 
RIBBON 
FEEDER 
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FEEDER 

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

TO 300 12 
FEEDLINE 

FIG 14 (a) 

TO 50 U OR 70 
LOAD (Tx OR Rx) 

TWO HOLE 
BALUN CORE 

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

LOOP OF 
COAX. 

LENGTH OF COAX LOOP 
(assuming VF of 0.665) 

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

50-70 £2 
INPUT 

50 OR 70 £2 
COAX. 

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

CENTRE INSULATOR 

FEED 
APEX ANGLE == 80° to 120°  POINT 

Fig. 16. The "Inverted Vee" dipole. 
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200-280 11 
OUTPUT 

3.5 MHz band L = 42 m 
21.0 MHz band L = 7m 
27.0 MHz band L = 5.5m 

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 M AY issue on 
ANTENNAS, 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. 
It is also mentioned in the text on the 
same page. Sorry 'bout that folks. 
Apologies all round. 



3.5 MHz 
DIPOLE 

21.0 MHz i 
DIPOLE  1 

27.0 MHz 
DIPOLE 

WOODEN 
SUPPORT 

Fig. 17. The multiband dipole. 

FEEDLINE 

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, parallelled 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. 

TO 
Tx/Rxef l I 

4:1 BALUN 

EGG 
INSULATORS 

NYLON OR 
POLYPROPYLENE 
ROPE 

/(1 

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  antenqa  has  a 
bi-directional  radiation  pattern, 

OPTIONAL 
CROSS-ARM 
SUPPORT 

TOTAL 
LENGTH (circumference) 
21 MHz band = 14.1 m 
27 MHz band = 11.6 m 

TO 
BALUN 

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  yet  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.  • 

I 300 01V. RIBBON 
FEEDLINE 
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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 

Fig. 19. Using 
inexpensive 300 
ohm TV ribbon 
to feed an antenna 
with a low 
impedance feedpoint, 
instead of using 
coax. 
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Does your system hunger for one? 
Hi fi systems also need the right kind of nourishment. One of the most 

effective ways of providing it is featured above: the AKAI AA-1020 AM/FM 
Tuner Amplifier. 

It puts out 20 effortless watts RMS per channel (both channels driven, 
from 20 to 20,000 ha, no more than 0.4% THD into 8 ohms load). It comes 
with the kind of facilities that produce the best kind of sound. And at $340t, 
the price isn't likely to turn you off. 

But maybe your system hungers for a lot more power, in which case 

you should see our more powerful models. 
Of course, like all AKAI hi fi equipment distributed by AKAI 

Australia, it comes with our Complete Protection Plan*. Which simply 
means 12 months full parts and labour warranty on all Tape Equipment, 
2 years full parts and labour warranty on all Amplifiers, Turntables and 
Speakers and a lifetime warranty on all GX Tape Heads. 

So, if your amplifier isn't all it should be, see your AKAI dealer. 
He'll put your mind at ease. 

The AKAI Hi-Fi Professionals are: NEW SOUTH WALES — SYDNEY CITY AND METROPOLITAN. Sydney: Douglas Hi- Fi, 338 George Street; Duty Free Travellers Supplies. 400 Kent Street; 
European Electronics. 187 Clarence Street; Instrol Hi Fi, Cor. Pitt St King Streets; Magnetic Sound Industries, 32 York Street; Jack Stein Audio, 275 Clarence Street . Bankstown: Selsound Hi Fi, Cur. 
North Terrace & Apian Way. Bunvood: Electronic Enterprises. II Bus-wood Road; Edge Electrix, 31 Burwood Road. Concord: Sonarta Music Services, 24 Cabarita Road. Cremotne: 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 
Ft & Stereo Centre. Shop 67. Top Level. Mona Vale: Warringah -Hi Fi, Shop 5, Muna Vale Court. Parramatta: Gramophone Shop. Shop 151. Westfield Shoppingtown; Selsound Hi Fi, 27 Darcey Street. 
Roselands: Roselands Hi Fi. Gallery Level. South Hurstville: Selsound Hi Ft. 803 King George's Road. Summer Hill: Fidela Sound Centre. 93B Liverpool Street. Sutherland: Sutherland Hi Fi, 5 Boyle 
Street, Waitara: Hornsby Hi Fi. 71 Pacific Highway. Westleigh: Sound Incorporated. 16 Westleigh Shopping Centre. NEW SOUTH WALES COUNTRY. Albury: Haberecht's Radio & TV, 610 Dean 
Street. Bega: Easdowns. 187-191 Carp Street. Bo we Fred Hayes. 293 Bong Bong Street. Broken Hill: Pee Jay Sound Centre, 364 Argent Street. Gosford: Gosford Hi Fi. 163 Mann Street: Miranda Stereo 
& Hi Fi Centre. Cnr. Donnison & Baker Streets. Moss Vale: Bdurnis Merchandising, 1 White Street. Newcastle: Ron Chapman Hi Fi, 880 Hunter Street; Eastern Hi Fi. 519 Hunter Street. Nowra:Nowra 
Hi Fi. Shealhaven Arcade. Tarer: Tarer Photographic's, Graphic House, 105 Victoria Street. Wimp Wasp: Haberecht s Radio & TV. 128 Baylis 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: Allied Hi Fi. 3 Paragon Mall, Gladstone Street. QUÊENSLAND. 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. ha: 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.. 55 Flinders Street; I B Electronics., 115 Gouger Street. Blackwood: Blackwood Sound Centre, 4 Com mande) Parade. 
Glenside: Steiner Electronics, Conygham Street. Moana: Bob Carmen. 185 Commercial Road. VICTORIA. Melbourne: Douglas Hi Fi. 191 Bourke Street; 
Warrnambool: A. G. Smith, 159 Liebig Street. WESTERN AUSTRALIA. Perth: The Audio Centre. 883 
Wellington Street. CaIista: Hub Hi Fi. Kwinana Hub, Gilmore Avenue. East Victoria Park: Japan Hi Fi., 889 Albany Highway. Nedlands: Audio Distributors. 
Broadway Shipping Centre, Broadway. Midland: Midland Audio. 16B Great Northern Highway. Mosman Park: &mho Distributors. 14 Glvde Street. W.A. 
COUNTRY. Banbury: Aabel Music. 130 Victoria Street Kalgoorlie: Hamblev's Hi Fi. Shop 13, Central Arcade. Hannan Street. TASMANIA. Burnie: James 
I yiughran & Sens. 29-31 ‘X'ilruot Street. Hobart: Quantum Electronics. 181 Coffins Street . Launceston: Wills & C.o.. 7 Quadrant. NORTHERN TERRITORY. 
Darwin: Kilmer, Music Hnuse, Smith Street. 
*Ur Complete Protection Plan does not corer equipment purchased outside Australia. tRecommended retail price only. 
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AUDIO ENGINEERS (Vic.) 
2A Hill Street 
THORNBURY. 3071. Vic. 

Next best thing 

to 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 
headset microphone that offers a high quality frequency response, effective 
noise rejection, unobstructed vision design, and unobtrusive size. 

Distributed in Australia by 

AUDIO ENGINEERS PTY. LTD. 
342 Kent Street, Sydney. Write for catalogue. F1 S I-1 Li i=i 

RON JONES PTY. LTD. 
57 Castlemaine Street, 
MILTON. 4064. Old. 

ATHOL M. HILL PTY. LTD. 
1000 Hay Street, 
PERTH 6000 VV.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 chqkes  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(a) Cylindrical body type with axial leads 

1(b) Cylindrical body type with radial leads 
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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 
coming 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(c) Single-ended cylindrical body types 

1(d) Rectangular-shaped power resistor 
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2(a) Cylindrical body capacitor with axial leads 

2(b) Flat moulded capacitors 

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 

Figure 2. Common body shapes 

for various capacitor styles. 

2(d) Disc-shaped ceramic 2(e) Square- or plate-shaped 

ceramic capacitor 

2(f) Tubular ceramic capacitor 

Li 

THE STANDARD COLOUR CODE TABLE 1 

colour significant 
figure 

decimal 
multiplier 

tolerance 
±% 

1 

BLACK 0 1 20 * 
BROWN 1 10 1 
RED 2 102 or 100 2 
ORANGE 3 10 3 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 9 109 or 1,000,000,000 
GOLD — 0.1 or 10-1 5 
SILVER 0.01 or 10-2 10 
none — 20 

used with capacitors 
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Component codes and values 
TABLE2 

lal 

(b) 

0 0 

EXAMPLE: -  BROWN, BLACK, RED, GOLD. 

FIRST DIGIT 

SECOND DIGIT 

DECIMAL MULTIPLIER 
(number of zeros) 

TOLERANCE (%) 

1  o  102 -±5% 

= 1000 (ohm, pF, µH) ±-5% tolerance 

may lie anywhere between the tolerance 
extremes. Tolerance is usually quoted as 
a percentage. 

The way in which the standard colour 
code is applied on a component and 
how  other  characteristics,  such  as 
voltage  rating  or  temperature 
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, 

10% 

NOMINAL 
VALUE 

10% 
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Fig. 3. How the 
colour code values 
on a resistor are used 
to calculate the value 
and tolerance. 

Preferred numbers in a decade for the E6, E12, E24 
& E96 series 

E6 E12 E24 E96 
20% 10% 5% 1% and 2% 

10 10 10 10.0 10.2 10.5 10.7 
11 11.0 11.3 11.5 11.8 

12 12 12.1 12.4 12.7 
13 13.0 13.3 13.7 14.0 14.3 14. 

15 15 15 15.0 15.4 15.8 
16 16.2 16.5 16.9 17.4 17.8 

18 18 18.2 18.7 19.1 19.6 
20 20.0 20.5 21.0 21.5 

22 22 22 22.1 22.6 23.2 23.7 
24 24.3 24.9 25.5 26.1 26.7 

27 27 27.4 28.0 28.7 29.4 
30 30.1 30.9 31.6 32.4 

33 33 33 33.2 34.0 34.8 35.7 
36 36.5 37.4 38.3 

39 39 39.2 40.2 41.2 42.2 
43 43.2 44.2 45.3 46.4 

47 47 47 47.5 48.7 49.9 
51 51.1 52.3 53.6 54.9 

56 56 56.2 57.6 59.0 60.4 
62 61.9 63.4 64.9 66.5 

68 68 68 68.1 69.8 71.5 73.2 
75 75.0 76.8 78.7 80.6 

82 82 82.5 84.5 86.6 88.7 
91 90.9 93.1 95.3 97.6 

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, 
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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 
in each decade - i.e., 47, 470, 4700; 
.0068, .068,0.68 etc. This is because a 
system of what is called 'preferred 
numbers' or 'preferred values' is used. 
The basic system of preferred numbers 
spans the decade from 10 to 100. 
Higher and lower decades simply have 
the decimal place shifted right or left 
accordingly. 
There are several preferred number 
series, the three most common ones 
have  six,  twelve and twenty four 
numbers per decade and are known as 
the E6, E12 and E24 series respectively. 
The numbers in a decade of each of 
these series are given in Table 2. Each 
number is derived from a constant 
difference between numbers (or steps) 
of 101/6 for the E6 series, 10 1/12 for 
the E12 series and 101/24  for the E24 
series. The numbers are rounded off to 
two significant figures for convenience. 
These numbers provide a convenient 
tolerance range for component values in 
the different series. The E6 series is used 
for ± 20% tolerance components, the 
E12 series for ± 10%, and the E24 series 
for ± 5% components. 
For close tolerance, high stability 
components, the E96 series is used. This 
provides a series of 96 numbers per 
decade, each being approximately 2% 
higher than the preceding value. Thus, 
this series is used for components having 
specified tolerances of 1% and 2%. The 
tolerance extremes of 1% components 
overlap. As the values need to be quoted 
to  three  figures,  the  component 
markings will, accordingly, be different 
from those components having values 

TABLE 3 

Tolerance extremities for the E6, E12 and E24 
preferred value series 

-20% -10% -5% nominal 
value 

+5% +10% +20% 

8 9 9.5 10 10.5 11 12 
10.5 11 11.6 

10.8 11.4 12 12.6 13.2 
12.4 13 13.7 

12 13.5 14.3 15 15.8 16.5 18 
15.2 16 16.8 

16.2 17.1 18 18.9 19.8 
19.0 20 21.0 

17.6 19.8 20.9 22 23.1 24.2 26.4 
22.8 24 25.2 

24.3 25.7 27 28.4 29.7 
28.5 30 31.5 

26.4 29.7 31.4 33 34.7 36.3 39.6 
34.2 36 37.8 

35.1 37.1 39 41.0 42.9 
40.9 43 45.2 

37.6 42.3 44.7 47 49.4 51.7 56.4 
48.5 51 53.6 

50.4 53.2 56 58.8 61.6 
58.9 62 65.1 

54.4 61.2 64.6 68 71.4 74.8 81.6 
71.3 75 78.8 

73.8 77.9 82 86.1 90.2 
86.5 91 95.6 

E6 E12 E24 E24 E12 E6 

lower 
extremities 

{upper 
extremities 

KEN WOOD QR666 
High performance Communications Receiver 
For the short wave listener or amateur radio operator. 

'Recommended retad once 

Kenwood Amateur Radio Equipment is marketed 
in Australia by Weston Electronics Company, P.O. Box 71, KINGSGROVE. NSW 2208 

This high performance, solid state receiver 
covers the frequencies 170 KHz-30 MHz 
with 6 bands, receiving in the AM, SSB and 
OW 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, OLD: 
DICK SMITH ELECTRONICS, Gore Hill, NSW: 
VICOM, Artarmon, NSW: 
DIGITRONICS, Newcastle West, NSW: 
VICOM INTERNATIONAL, Auburn, VIC: 
HAM RADIO SUPPLIERS, Melbourne, VIC: 
FARMERS RADIO. Adelaide, SA: 
INTERNATIONAL COMM. SYSTEM, Pt Adelaide. SA 
WILLIS TRADING COMPANY, Perth, WA.  WE502 
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Lenco. 
A masterpiece of Swiss precision. 

Photimport proudly present the precision-engineered Lenco range of Hi-Fi turntables. 
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. 
L90  L65  L60 
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 
quality sound. 

PH 
MELBOURNE 

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-Auality 
instrument for excellent 
reproduction of sound. 

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. 

1M  'IT 
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. 

PA 2/L 



Component codes and values 
in the E6, 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 
1155 ohms, with the rest scattered 
across the tolerance range. 

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 
are generally specified for Electronics 
Today's  projects).  • 

E24 
5% 

7.5 
8.2   
9.1 
10    
11 
12    
13 
15    
16 
18    
20 
22    
24 
27    
30 
33    
36 
39    
43 
47    
51 
56    
62 
68    
75 
82    
91 
100    
110 
120    
130 

E12 
10% 

8.2 

10 

12 

15 

18 

22 

27 

33 

39 

47 

56 

68 

82 

100 

120 

E6 
20% 

10 

15 

22 

33 

47 

68 

100 

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 left. 
(2) DESIGN: Find the nearest value Ito the 
calculated value) in the left-hand column. If 
high tolerance is not important an appro-
priate value from the column on the right 
may then be selected. 

by Jaear LTD 
PROFESSIONAL SOUND 

EQUIPMENT FOR THEATRE 
AND ROCK BANDS 

AUDIO EXPANDER 
COMPRESSOR 

.;-.) 
9.99.9  em.9.19  e XPANI.I01 

Complete Kits Now 
Available at $80.00. 

ETI 3600 and 4600 
MUSIC SYNTHESISERS 
• • • • o •  ••o 

tl 9 • • 9 

• • • • •  •  •  • • a • • • •  • 

• • • • •  • • 4 •••  —  • 

1 1  •  • • • • • • •  • • 

I 0.  0 .0  1 1 0 0 0 0 0 9 0 ” C 

STAGE MIXER 
e 

• • elf,  ' 

•  * • 

414 MASTER MIXER 
417  is ** 

• I • II  • I 
• • • *  • • • • 
•  •  • • • 

*  + 

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 
fcr price lists. 

jPTY. 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 buying a 
receiver today is that 
someone, somewhere has 
one better. 

The RX 802 AM/FM Stereo Receiver by Rotel. 
It's the top of our line and probably the best 
receiver your dollars could buy. 
What makes it the best? Engineering 

precision. 2x50 watts RMS continuous power, 
both channels driven into 8 Ohms with 
less than 0.5% THD from 20 to 20,000 Hz. 
Ceramics filters, integrated circuits and 
an AM/FM tuner section with 1.5 µV sensi-
tivity, that independent lab reports could 
only describe as 'outstanding'. 
There are also a couple of other points you'll 

find interesting. Like input jacks for two turn-
tables and input/output jacks for two tape decks. 

Distributed in Australia by, 

Which means that you can now dub from 
one tape deck to another without the incon-
venience of having to switch leads. 
Or tape, one program while listening to 

another tape play back. With a flip of a switch 
and two extra speakers you can even simulate 
four channel sound. 
If you would like to discover more about the 

RX 802 — or the rest of our line — RX 602, 
RX402, RX202, please write to 
the address below and we'll send you the 
specifications and lab reports to back up our 
statement that model for model, you won't find 
better power and performance for the price. 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD. 
23 Elma Rd.. North Cheltenham. 
Melbourne, Victoria 3192 

A cri hie tron 
N.S. W.:  M & G Hoskins Ply.  Ltd.  (Showroo m) 400 KO t St.. Sydney 2000, 
Telephone 559-4545 & 559.3693. Q d: Stereo Supplies, 95 Turbot St., Brisbane 
4000, Telephone: 21-3623. S. A.: Challenge HI-Fi, 96 Pirl  St., Adelaide 5000, 
Telephone: 223-3599.  AUCII0 Wholesalers Pty. Ltd., 9 Wilson St., BUrrtle 
7320, Telephone: 31-4111. Vic.: Encel Electronics Pty. Ltd., 431 BrIdge Road, 
RIChnlOrld, 3121, Telephone: 42-3761. W. A.: Albert TV & Hi Fi. 282 Flay St.. 
Perth 6000. Telephone: 25-2699. A.C.T.: Ouratone Hi Pi, Cnr. Botany Sr.. 8( 
A'tree Crt, Phillip 2606, Telephone: 82.1.388. 



Scope Cordless 
60w Soldering Tool 

60 watts of heat 
available right at 
the tip. 

Replaceable 
heating element. 

De luxe low thermal 
conductiv ty 
stainless steel 
barrel keeps tip 
hotter — body of 
iron cooler. 

Tough impact 
resistant body. 

Pistol grip handle 
gives natural ease 
of control. 

HEATS IN 6 SECONDS, COOLS RAPIDLY 
WHEN TRIGGER RELEASED 
SOLDERS 100-200* 
TYPICAL JOINTS BEFORE 
RECHARGING 
*Light electrical connections. 
Capacity will vary for lighter 
or heavier joints. 
PISTOL GRIP DESIGN balances 
weight of cells for comfort 
and tip control. 

attel 

FULLY RECHARGEABLE 
OVERNIGHT, from car, power-
point or Scope Transformer. 
ABSOLUTE SAFETY 
No earth leakage currents. 
Solder anywhere with total 
personal and component 
protection. 

Twin 1.2 volt Nickel 
Cadium 4 amp/hr 
batteries give a full 
day's work before 
needing 
recharging. 

Basil Rogers & Co. Pty. 
Ltd.. Radio & T.V. Repairs. 
"I'm delighted with its 

performance and sheer con-
venience in the workshop or in 

the field. It's light, fits easily in your hand 
and you can solder even with the set on." 

Kevin Ball. T.V. Technician. 
"In my job I work mainly on circuit boards 
and I'm rapt with Scope Cordless. I've never 
reached a point where the gun can't handle a 
day's soldering. I like the feel of it; 
tremendous balance." 

Distributors to the Electrical Trade: 

NATRONICS PTY. LTD. The Crescent, Kingsgrove, N.S.W. 2208 

Manufactured by: SCOPE LABORATORIES, MELBOURNE. 



6 TV GAMES ON ONE IC 
VVHK will distribute one of the most advanced TV Games MOS 
Circuit in Australia. This 24 Pin device has been 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. 

14 12  .1\ 

goalkeeper 
fcrward. 

12 

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 Football 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 control 
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. If 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 
followed. 

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

RI FLE 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 pulled 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. 

1.9V 

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 IC we suggest you place your order now. Price each 

$28.00. Prepaid Orders received before August 15th 825.20 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" at a very special 
price. (Minimum quantity 500 off). 

W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 

M ANUFACTURING, IMPORT, EXPORT, W HOLESALE & 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 Bol«. 

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 Dokórder. Dokorder's reel to reel tape decks are 
available in two and four 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. 

Melbourne  Adelaide  Brisbane  Perth  Sydney 

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

Second reel (illustrated) extra. 

PH  /VI o  3 

Head Office: 69 Nicholson Street, East Brunswick, Vic. 3057 
Australia, Telephone 38 6922  PA3/D 



Project 444 

Five watt stereo 
This simply-constructed amplifier gives high quality reproduct;on 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 UT!LISES 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 normal listening conditions, 
be able to tell the difference between 
the ET 1444 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 IC features internal 
stabilization, current limiting and 
thermal protection. 
Preamp — We decided to try the IC in 
conjunction with the dual low-noise 
preamplifier IC also from National 
Semiconductor — 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 IC2 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 

MEASURED PERFORMANCE OF PROTOTYPE 
ETI 444 

POWER OUTPUT 
Into 8 ohms 

DISTORTION 
At 3 watts out 
At 4 watts out 
At 5 watts out 

FREQUENCY RESPONSE 
High-level input 

SENSITIVITY 
Magnetic input 
High level input 

LOAD IMPEDANCE 

!NPUT IMPEDANCE 
Magnetic input 
High level input 

SIGNAL TO NOISE RATIO 
High level input 
Phono input (ref 10 mV in) 

5 watts per channel 

0.15% 
0.5% 
3.0% 

+10 dB, 
—3 dB 4 Hz to 200 kHz 

1.5 mv 
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 IC2 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 unit 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. 

AS  C126, 

Ct AIM 4,rn, 

ribh. 20(0 

IF  111  11  11ff 
ELECTRONICS TODAY INTERNATIONAL— JUNE 1976 45 



LE
F
T 
IN
P
U
T
S 

Fi
v
e 
w
at
t 
st
er
e
o 

> o 
> 

cc ° 

uri 

rd 

•:r 
0 

>  .4 
CC e CO 

U_  U-
Z_  M. 
N  N 

(-) 0 - U 0 ' 

RI
G
H
T 
IN
P
U
T
S 

op o  

g 

CC u, 

U-
CNI  > 

VD 

+ 

O 

• 

LA-

1_0 
uó T i z, 

(  czh 

0-111 

e 
C/3 

0 

CC 

N 

4 

A 

8 
ct-
(DI— 
E  

e-

o 

> 
N 0 C.0 

m. 
o 

oe >  0 0 > 
N W  N N W 
N  N 

2 
Lu 

Q.11.9 QS19, e2 
> 

V 

o 

N 

1. 
Ci
rc
ui
t 
di
a
gr
a
m 
of
 
th
e 
a
m
pl
if
ie
r. 

46 ELECTRONICS TODAY INTERNATIONAL — JUNE  1976 



0 0 o 
z ' - 
-.1  o LI,  U 

L- 2 X 
CC 2 ° 

CJ  <1 0 0 

AODZ 

T
R
A
N
S
F
O
R
M
E
R 

PL
1
8/
2
0
V
A 

cr,  o 

ELECTRONICS TODAY INTERNATIONAL — JUNE 1976 

PA
R
T
S 
LI
S
T 
— 
ET
! 
44
4 

Mi
sc
el
la
n
e
o
us
 

U_ I›: 

0  7...C2 U 0 
., rv  c 
> N '  o 

.7. 
0 '1:   
LO 0  0 7:11 
CV -0  ci cs) 
LL = O •ct- 2-

00 r•-• o a, 
rri  '  7-.) -6 , > Gi  cl ri  
0 cr, 3  2 2  a a 
ci  m  _1 -.1 N N 

U_ C1 e 
c% o •;:r  .c 

a .-- (à0  ..-,  
N 0 E ,- CV 
0,4 r- - 0 (.) e e e (...) ,, ‘L, E cn o U1 

I 

o 
7E, o >..  , _  2 
-a ,•.,3  o 0 7,7, .... 

*§ 

>...-  ,_ o  
ca.-  

. ' E  8.. (0 u. ú :21 u_ (0 

U-
: c.N - Lid.  ,E E 

'7 r? CD. CD C›. UD (5 CV CD 88 -- U1  ,,,  0 CD CD r- CD U1 ,- CN I— 

> > 
CC CC 

o 
cr UD co 0 

N 
N'Cr  (-)  Lc; rs. cr; 

L,L1  e— 
C) C) L) C) C) C) C)  L) L) 

C C 
7 7 

0.   -CC"0 

> > 
'LE LP> 

'LC-3' it; 
o, c 

..D.c  2 = 
_,. -, 0 ,, r- r-  r- CD CD a.e., cD Ul 

,- r- Ul CV  Ul CV 1-- r-  ty ,- CV 

12 
E 

NI  •CrC.000  o .2 
H.- 7d r‘,-•  C 

.8. > > cr CC CC CC CC CC CC CC CC CC  cy CC CC 

47 



PROTEC1 YOUR 
MAGAZINES 
Eli BINDERS 
hold 12 copies 
electronics 

T ODAY 
INTERNATIONAL 

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

Subscription Department, 
Modern Magazines (Holdings) Ltd., 
15 Boundary Street, 

\.. Rushcutters Bay. 2011. 

PROJECTS 
1011 YOU 
IN EVERY ISSUE 

OF 

electronics -T,;q9ey 
PLACE YOUR ORDER 

TODAY 
USE THIS 
COUPON  im mu •  _77  • • ma 

SIVE THIS 

COUPON AND $12 
TO YOUR LOCAL 

NE WSAGENT 

I If he already delivers your pap0t — as he probably does - 
II there will be nothing more to t ay, if not, he may make a 

small charge for the service.) 

NEWSAGENT 

II Please deliver ELECTRONICS TODAY INTERNATIONAL 
for the meet 12 months, starting with the   issue to: 

1 
NAME   

ADDRESS   

 POSTCODE   

16 am • • • la • • misum mil 

Five watt 
stereo 

• 

• 

o z o e 
o 

—J 

o 

LUJ 
—J 

CÉ 

SE
L
E
C
T
O
R 

48  ELECTRONICS TODAY INTERNATIONAL — JUNE 1976 



E 

AL
L 
DI
M
E
N
SI
O
N
S 
IN
 
MI
L
LI
M
E
T
R
E
S 

e 

Fi
g.
 
5. 
Ch
as
si
s 
m
et
al
w
or
k. 

I I— 

  L L  

o-̀•2 

30ISNI 

o o 

Fi
g.
 
6. 
Co
ve
r 
de
ta
il. 

ELECTRONICS TODAY INTERNATIONAL -JUNE 1976 

..., 
cc 

7] 
l' E 

-.1  c.f. 
0  ei u. 

HO
W 
IT 
WO
R
KS
 
Eli
 
44
4 

,2.._,5,,c,6 -0,,..  

E N e , ro 0 .c  a  a, c > O. *  g r 0 n > .-  a.-  >., _.+- ,- .  y 7, ..?:  r>  ..c • - CC a'  m-  * "  > 

1 ...2 ... r;-...,..,,-

ei  '-  c".--6 ..,°) ' t a x z co • .... . >JD =  ,  _  .... ,_,-, ,_. . 
co  ...» 2 e _c<  a 

F'31 O r c  C  , e>Fc..-tâ óc'•  óeió."'<-  .(L' 22 ó •,.- '5' d 
-"'17i e e-e co o - o zo o c t f,  - u o l o 

o r miii 0.1, f- > :E Z 8' ,a, -  ,  7 ., 

.*C:  2 ‘c-‘1 c°- ''‘,2, .2.--' Ff: cc- l'' 7i,.. 5(.  1  E 3. c Q. 
c.)«c c 

a, „.,  ,L) o R•-

). .1, 2 2-  ,  _c - '5 
i)  4n,> Ea« 15. - - cru e:", , -, m , :— ? ̀j> e 1 ? .-.  

. -. - - = ' m '- > •,“ =  „, cc  E,...) .o 1.7)c  a  E',:-.. > _ 

> m   É : , - •é-5 2-g n- t ?7,:f •2 - 2 - Ë ge 8 •.:, ., g  ... 
,)- C,' ER -É, t ‘̀;' L. .• «2 = .c z-•- 

'4-2 , EA) '-'6;. f3.S..E.a e ..... cd § g cri- rd ,c̀ .. •--"-: 
..;:•E-0g E,,„000 7c.;_-2., ‘-c  ---.È,'ÉxE1-.=.2.r2.à..2 ,,,,uo.0 +1 c..m--92•-  - - - 

.,... ,., ........ , 0- , 0)-MFF.- o ..e <  ,_ ,- -0 v..- > -0 la 73 g  
.e rË,;,_c _cmo-c<  2,.°) =*-G,c) g gm E.;.: .-o v› :•L'' 
8, 0  - I-- c - e -.1- -  - - c° e E. E  > .t.-.2  

7'-T"-, > ...ue  . •> > 
.c...  .0 ...8 -e..1.1 '-d = Li' ,‘7,7 3-.. -̀̀) ,"3) E 6- t- E g Z -a-,a  

Hm : E .15:  «Eo :: :**«: - 1)  : : 

‹..,.„, f., r0 (0 (O g: O «O  a) 1.1 „-,• o 
0 -6 • <7., la ó, - 0 0 r, > e 

ç 
•-. > '-  411  *  o•- . O . 
u E o E c c a e.' ` a) *  4 n - '3 - 2 ‘,,,,,, •F, e- 1.' 3. rc-,' .r , 

''' 2̀5«àZ).-0  ,•?(§•,'«c)-.E 
100, -Re- , c-u .-

<Y1'  2.' 0 e) e' ' Fi, Li-,,,, i 12. --. 1 ,if.... ,•-...g > 2 7,5y   

...t>  
-̀ e:',pe e7c 2 a -ce (Z.3 -212 I2 o  E E.2  cc..c  '1' u.*E -e  >  4=  

ro z  4-  .-• lo a m  e - cl 

.- 0 .c (c o .?. on -e  a) o''' Enj  0 -0.' "U C C 1 3.. a 0" e 9 E -C  
eic„, - c  

eL
.m- 0 :   :  .. t  I- - E ,- e3. 0 z: •= • ce t5 cl ego i"f,f,  o) a, 2.< g 1.' e-

0 -c,,,  c o  o.) co e .N "-- cc- -8.0 cu )-• c t) cc ) 0 ' 

i E., 0  iv  cu 5̀  -_c 1,-i• '‘', ,- n,-, i- (.5 o co E - o • a) u, z 



THE GGRREEAATT  NAME FOR ELECTRONIC 
164-166 REDFERN STREET, TEL : 69 5922 

We've moved 
from 95 Regent St to 
BIGGER 84-• BETTER 
PRESISES *• 

at 160-165 Redfern St 

I• "  •  you've just got 
to see what we've 
got now!!! 

Tending 
HOW/ 

COMPONENTS IN AUSTRALIA 
P.O. BOX 156,REDFERN, NSW 2016 

M ON-TUES-VVED & F  9a m-5.30p m. THURS: 9a m-7p m. SAT: 9a m-lp m. 
C.0.0.'s: Please add $2.40 to posting fee. NO OR DERS UNDER $3.00 accepted. For replies please send 
S.A.E. Post and Packing 50c where not included in price. PLEASE... PLEASE PRI NT YOUR N AME & 
A DDRESS ON ALL OR DERS ANO CORRESPONDENCE. 



Project 541 

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 
a turn". It 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 It 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: 
• Forward or reverse control by a single 
slide potentiometer (centre for stop) 
• Separate reversing switch for the main 
track 
• Short-circuit proof 
• Regulator-type control circuitry 
• Emergency brake (which stops the 
train instantly regardless of the position 
of other controls 
• Simulated inertia (gives more realistic 
starts and stops) 
• 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: 

• 

4,11. -Lew is-

TRAIN 
CONTROLLER 
ETI 541 

4e) s ds; 

0 

0 

POINTS SUPPLY POWER 
TO LOOP UP TO 
GAPS 

NORMAL 
DIRECTION 

POINTS 

M▪ AIN TRACK 
INPUT 

LOOP TRACK 
INPUT 

Fig. 1. A typical track loop. Gaps must be inserted in the 
rails of the loop in the positions shown. Polarities shown 
are with MAIN and LOOP track switches in the normal 
position. 

If a train is approaching the loop and 
the 'main' and 'loop' switches are both 
set at normal, the polarity of the volt-
ages to the track will be as shown. If the 
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GAPS REQUIRED 
IN BOTH RAILS 
WHERE SHOWN 

NORMAL 
DIRECTION 

points are set so that the train enters the 
loop towards 'A' it will continue norm-
ally around the loop. If the points are 
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 
D Performs 25 functions. 
D Sine, cosine, tangent, arc sine, arc cosine, arc tangent 
natural logarithms, logarithms, 

El square root, squaring 
pi, e to a power, x to a power, 

D reciprocals, change sign, exchange and display/register 
LI memory minus, memory plus, memory clear, memory exchange 
recall and clear/clear entry keys. 

CI Degrees/radians conversions. 
D Fully addressable memory. 
D Automatic constant in all four basic functions. 
H Full 8 digit display with arithmetic, RNP logic and 
3 level stack. 

D Floating decimal plus underflow. 
(I) Large, bright easy to read LED display. 
LI Complete with 9 volt battery for long term dc operation 
o Weighs 6 ozs. and is 5%" x 234" 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 8. 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 note for   is attached. 
Make cheque/postal note payable to Calculator Offer. 
Please forward $22.45 (i.e. $19.95 plus $2.50 postage and 
packing) per unit. 

Send to Calculator Offer 
c/- Electronics Today International 
15 Boundary St, Rushcutters Bay, NSW 2011. 
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BE ELECTRIC 
P.O. BOX 355, HORNSBY, 2077 

PTY. LTD. Phone 476-3759 

Electronic Components by Post 

SPECIALS OF THE MONTH 
SPECIALS OF THE MONTH 

LM309K 5 Volt 1A Regulator 

741 OP AMP  5 for 

555 TIMER  5 for 

14553 3 Digit frequency counter 

14511 7 Segment Decoder driver 

1N914 Diodes  20 for 

*Valid for Orders postmarked before July 31st, 1976 

$2.00 

$2.00 

$3.00 

$6.50 

$2.50 

$1.20 

SAK140 Auto Tachometer 

UAA170 Spot-O-Light (16 LED) 
Driver 

UAA180 Bar-O-Light (12LED) Driver 

CA3089 FM Demodulator 

MC1310 FM Stereo Decoder 

$2.00 

$3.00 

$2.75 

$6.75 

$3.50 

Voltage Regulators 

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 
18 volt 
24 volt 

Amp (T0220) Regulator $2.25 

DIL Sockets 

8 pin   .30 

14 pin   .35 

16 pin   .40 

18 pin   50 

24 pin  $1.00 

gITURII 
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 
tennis, ping pong and hole in the wall with the basic Saturn 5 kit. Football and 
squash options now available. 

Why not design your own games and play golf, baseball, billiards, moving target etc. 
etc. 

Optional kits are available to add sound effects and on-screen scoring if required. 
Saturn 5 is easily built and features CMOS technology and battery operation. A pre-
built modulator is included which plugs into any TV set (colour or black and white) 
at the aerial terminals. 

With our exclusive assembly manual and technical support service, virtually anyone 
can construct this kit. 

TV THE HOTTEST ELECTR ONIC 

KIT  IN TO WN! 

Co mplete SATUR N 5 basic kit with 
ping pong, tennis, hole in the wall 
ga mes 

OPTI O NS Sound effects  $3.50* 
On-Screen scoring 57.50* 
Football  $7.50* 
Squash  $7.50 * 

* Including post and packaging 

(No discount applies) 

G A ME 

$37.50* 

• 
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1•••1•11 411ammh. HOBBY KITS 
To-days Technology for Your Enjoyment 
e eti 740PROJ ECT FM TUNER — high quality push button varicap FM stereo tuner 

sets new standards of performance 

THE FM TUNER KIT YOU HAVE WAITED FOR 
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 
by a ten turn tuning potentiometer or by a choice of three preset push button 
controls. The actual frequency selected is displayed on the unique "electronic 
dial" display mounted behind the front panel. The stereo decoder is based on 
a well proven integrated circuit phase locked loop which is followed with 
active filters to remove subcarrier harmonics and "birdies". A LED stereo 
beacon indicates when stereo transmissions are being received. The specially 
designed transformer has a built in electrostatic shield. The ETI 740 is avail-
able as a complete kit or assembled and tested. 

KIT PRICE 

$120-00 (assembled & Tested $155) 

Plus $6.00 Freight & packaging 

ETI 440 SIMPLE 25 WATT 
AMPLIFIER 

Designed by the ETI 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 mahual, 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! 

$85-00 Assembled and Tested $115 nett 
Both plus $6 freight and packaging nett 

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 ETI 534 Stopwatch/Calculator. 

The 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 
recommend it 
for beginner 
or professional. 

L  

STILL 

$16-75 
A & T $21.75 
Post free 

-LILL 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. 
It you are unable to make your HOBBY KIT operational, 
help is just a phone call or a letter away. If you do have to 
return any KIT for factory attention, it will be repaired for a 
nominal service fee. 

All Kits on display at our factory showroo 
Hours: 9 - 5 weekdays, 9-12 S 
Phone: 476-3759 

ETI 704 CROSS HATCH/DOT 
GENERATOR 

$27-50 nett 

This incredibly popular project now 
given the HOBBY KIT treatment. 
— Pre drilled/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 

Mani BI M mum mom nu ‘ 
109-111 Hunter Street. 
HORNSBY. N.S.VV. 2077 
Phone (02) 476-4758 
Open Saturday morning I 

Please supply   

Enclosed is my Cheque/Postal Note/Money Order for $   
made out to APPLIED TECHNOLOGY PTY. LTD. 
(PLEASE PRINT CLEARLY) 

NAME   

ADDRESS   

eco_çfIt er mum maw mum mom BRIM  BI M 
ÈT  I 5/76 j  

P/C 



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 
pair. 
But 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 'Ne 

Cerwin-Vega 
Loud is beautiful...if it's 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 21IR 

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. 

PKB88529 

Tests prove thatTracker 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. 
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These 3 traces show 
static charge on the 
same record after 
cleaning twice with a 
major competitive 
solution, then once 
with Tracker RC-1 
solution. 
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TEST 2 

TEST 3 

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 
charge. This protects the 
grooves from being ground away 
by new particles of dirt. This 
modern deaning kit consists of 
an exclusive formulation 
together with handy screw-on 
spray, plus a fine velvet pad. 
Refills are available. 

o 

COMPETITOR 700V  300V 

20'  50, 

RECO4D 

COMPETITOR AGAIN 

PLO I, 

RACKER RC 1 

RECOPIJ 

RIM  GRCOVF": LABEL  GROOVES 

Cross sect on of 12- diameter record 

And for your tape collection, 
Tracker provides delicate 
professional care with the HC-1 
Tape Recorder Care Kit. 
Tracker came through the tests, 
so give your old cleaners the 
brush off and go with the 
winner! 
Look for the Tracker RC-1 

and HC-1 under our label, or 
branded under your hi-fi shop's 
name. tracker 

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 full construction 
detai Is. 

COMMENCE CONSTRUCTION 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 (03), 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 overlay. 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 

a length 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 05. 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 02) 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 
o and on the prototype we found the 
response was broad enough. However if 
you have any problem in obtaining 
sufficient drive to 05 (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). 
It is 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 !3DY92 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) 
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Novice transmitter 
MATERIAL 1.6mm ALUM 
ALL DIMENSIONS IN MILLIMETRES 

MATERIAL lmm ALUM 
ALL DIMENSIONS IN MILLIMETRES 

3 HOLES 3.4mm DIA 

36 

76 

55 

-.1 12 

28 45 

93 

58 

TO T4 
LUG AND 

CONNECTION e• 
 TO T4 ARE 'ACTUALLY ON 

OPPOSITE 
SIDE OF BRACKET 

PC BOARD MATERIAL 
25mm x 10mm 

PC BOARD 

6 HOLES 4mm DIA 

10 
27 - el 

Fig. 6. Heatsinks for 03, BD 139 (left), and for 05, BD Y92 (right). Note the emitter lead for the 80Y92 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 
(07) 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 07 has sufficient clearance and fit 
a plastic cover to the transistor to 
protect against accidental short circuits. 

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 
anticlockwise. Set the TIR switch to 
the 'receive' position. 

Switch on the transmitter and ensure 
that 05 is not drawing current. If it is 
check for a fault. 

Now adjust the slug in transformer Ti 
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. If 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 Ti 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 R6 (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 

44 

14 

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 
slightly 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 RV3 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 04 and 05 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.  • 
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The HY5 is a co mplete mono hybrid 
prea mplifier, 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 
Inputs 

Magnetic Pick-up  3mV.RIAA 
Cera mic Pick-up  30 mV 
Microphone  10 mV 
Tuner  100 mV 
Auxiliary  3-100 mV 
Input impedance  47kfIat lkHz. 

Outputs 
Tape  100 mV 
Main output Odb (0.775 volts RMS) 

Active Tone Controls 
Treble  ± 12db at 10kHz 
Bass  f 12db at 100Hz 

Distortion  0.05% at I kHz 
Signal/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. D. Box 34, Nailsworth, S.A. 5083. 
Telephone 269-2544. 

The HY50 is a co mplete solid state hybrid 
Hi-Fi amplifier incorporating its own high 
conductivity heatsink her metically sealed 
in black epoxy resin. Only five connec-
tions are provided: Input, output, power 
lines and earth. 

TECHNICAL SPECIFICATION 

Output Power  25 watts RMS into 8S-2. 
Load Impedance 4-1612 

Input Sensitivity Odb (0.775 volts RMS) 
Input Impedance 47ko 

Distortion Less than 0.1 % at 25 watts 
typically 0.05% 

Signal/Noise Ratio Better than 75db 

Frequency Response 10Hz — 50kHz t 3db 
Supply Voltage t 25 volts 
Size 105 x 50 x 25 m m. 

L.S 

Fuse 

PSU50 

Or 

— L 

— N 

_ E 

The PSU50 incorporated a specially designed 
transformer and can be used for either mono or 
stereo systems. 

TECHNICAL SPECIFICATIONS 

Output voltage  50 volts (25-0-25) 

Input voltage 

Size 

PRICE $20.41 

210-240 volte 

L.70, 0.90. H.60 mm. 

P&P $2.00 

PRICE $20.27  P&P $0.40 

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

GUARANTEE ON ALL OUR PRODUCTS 

Please Supply   
Total Purchase Price   
I Enclose Cheque D Postal Orders D Money Order 0 

Name & Address   

Signature   



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

Lux man L100 integrated stereo amplifier. Lux man R1500 A M/F M stereo receiver. 

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'. 

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

And we're very proud of them. 

Lux man R800 A M/F M 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: 

M  & G Hoskins Pty. Ltd., (Showroo m) 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 Nile St, Adelaide 5000, Telephone 223-3599. 
• TAS.: Audio Wholesalers Pty. Ltd., 9 Wilson St, Burnie 7320, 
Telephone:  31-4111  •  VIC.:  Encel Electronics Pty.  Ltd., 431 
Bridge Road, Rich mond, 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 El ma Rd., North Cheltenha m, 3192. Melbourne — 95-1280. 

Prices vary. 

ULTI MATE HI GH FIDELITY STERE O C O MP ONENTS 

YWN 
SPECIFICATIONS ARE JUST THE START 'OF THE FEELING' 



Once again 
Europe sets the standard 

for speakers 
-and you install 
them yourself! 

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 'eld in 
this coupon: 

Electronic 
Components 
and Materials 

Philips Electronic Components and Materials 

Sydney  421261 
Melbourne  690300 
Brisbane  2774822 
Adelaide  2234022 
Perth  654199 

M IN  I ffln  RI M 

I Philips Electronic Components and Materials, I 
I P.O. Box 50, Lane Cove. N.S.W. 2066 

Please send me details and enclosure 
information on your 
High Fidelity Loudspeakers. 

Name   

IAddress 

L Postcode   

PHILIPS 
153.0123 



bus u turntable 
to turn YOU on 

BD1000 

for the uudiophile 
BD 70011 

• 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. 

4)00 

the ideal system starter 
complete with 

EIVPIFE 2000E cartridge 
MOO 

• 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. 

BD7000 

The    

c-c E cD includes 
range 
the semi-

automatic BA300 and fully automatic 
BA600. One of the four models is right 
for you. All have the famous 
C.E.C. 5-YEAR WARRANTY. 

harman australia pry lid 
271 Harbord Road, Brookvale, Tel 939 29 22 
PO Box 6, Brookvale NSW 2100 



$29.50 
P&P $1.50. 

HAM RADIO SUPPLIES 
MAIL ORDER SPECIALIS-ç-S 

323 Elizabeth Street, Melbourne (2 doors from Little Lonsdale Street) 674286 67 7329 
new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-5174 

$7.95 
Post Free. 

M O D E L  C1 0 0 O M 
M U L TI M E T E R 
Co mpact,  handy  and 
versatile, the C1000M is 
the ideal low cost pocket 
meter,  Mirror  Scale. 
Specifications:  1,000 
0 h m/Volc  DC;  1,000 
Oh m/Volt AC; DC volts 
- 10; 50; 250; 1,000; AC 
volts  -  10;  50;  250; 
1,000; DC amps - 1 m A; 
1.11  m A; Oh ms -  150 
K :  Centre  scale -  3 
K ; Decibel - 10 dB to 
22  dB;  Di mensions  - 
3-1/2" x 2-3/8" x 1-1/8" 
90 x 60 x 30 m m. 

M O D E L  C-7077/P 
M U L TI M E T E R. 
Specifications: 100,000 
oh ms/volt  DC; 10,000 
oh ms/volt AC; DC volts 
-  5,5;  25;  50; 250; 
500; 1,000. AC volts - 
I.();  50;  250;  500; 
1,000.  DC  amps  - 
10/./A; 2-5 m A; 25 m A; 
5  m A., Oh ms„.„- 10 

, 10 MIL; 100 
MI L Centre., scale _-
150 ;45 K1L; 150 K1L; 
1-5 MIG. Decibel - -20 
to +22 dB. Di mensions 
- 151 x 102 x 48 m m 
Diode  protected 
move ment.  Carrying 
case available Model C. 

27 MHz 
TWO-WAY RADIOS 

FOR INDUSTRY, FARM, 
BOATS, SPORTS, ETC. 
M ODEL NC-310 DE LUXE 1 
W ATT  3  CH AN NEL  CB. 
TRANSCEI VER 
• WITH CALL SYSTE M 
•  E X T E R N A L  AE RI AL 
CONNECTION 
SPECIFICATI ONS, NC-310 

T ransistors:  13.  Channel  Nu mber:  3, 
27.2400 MHz Citz. Band included. 
Trans mitter Frequency Tolerance: ±0.005% 
RF Input  Power:  1  Watt.  Tone  Call 
Frequency: 2000 Hz. 

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

$49.50 PER UNIT. 

M O D E L  0 L64  D/P 
M U LTI METE R.  Very 
ruggedly  constructed  this 
model  is  particularly 
suitable for workshops. It 
features special scales for 
m eas ur e m e nt  of 
ca pa cita nce  an d 
in d uctance.  Diode 
protested  move ment: 
Specifications:  20,000 
Oh m/Volt  DC.  8,000 
Oh m/Volt AC. DC volts - 0.25; 1; 2.5V; 
10; 50; 250; 1,000; 5.000. AC volts - 10; 
50; 250; 1,000. DC amps: 50/./A; 'p.'\;; 50 
m A; 500 ,r0A; lee. Oh ms - 4 KIL; 4 
Klt; 4_,M1L; 40  Centre se.ale - 40  , 
4,00011;  40,000  ; 400,0001G.  Decibel: 
-20 to +62 dB, Di mensions: 6" x 4-1/5" 
X 2"; 152 x 107 x 51 m m. Capacitance: 
250  pF  to  0.02  uF.  Inductance  - 
0/5000H Carrying case available Model C. 

$25.95 P&P $1.50. 

TARIFF REDUCED PRICE 

BARLOW-
WADLEY 
XCR-30 

a  truly  portable 
▪ co m munications 
• receiver, based on the 
W A D LE Y  L O OP 
principle,  the  sa me 
principle as applied in 

the DELTAHET and RACAL receivers. A 
truly  crystal-controlled  highly  sensitive 
multiple  heterodyne  portable receiver of 
exceptional  stability  with  continuous, 
uninterrupted  coverage  fro m 500 kHz to 
31 M Hz. 

All for $239 F.O.R. 

M O D EL  AS100  D/P 
M U LTI M ETE R.  This 
meter  features  double 
zener  diode  meter 
protection  and  31/2" 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  oh m/volt  DC. 
10,000 oh m/volt AC. DC 
volts - 0.3; 12; 60; 120; 
300; 600; 1,200. AC volts 
-  6; 30; 120; 300; 6 
1,200\t.. DC amps - 2 K 
200 K1Z; 20 MIL; 200 M 
Centre ..scale  -  20  ; 
2 , 0  ;  2 Q., 0 0 0  ; 
200,000 ; 20 MIL Decibel 
-  -2 0  to  +57  dB. 
Di mensions  -  7-3/5"  x 
5-2/5" x 2-3/5" 193 x 137 
X 66  m m.  Carrying case 
available model I. 

$39.50 
P&P $1.50. 

1‘.   

AM/FM/VHF/TV. MONITOR 
MULTIBAND RADIO. NEW 

MODEL AC/DC. 

Latest  military  design 
multi-band  radio,  30 
transistors and diodes. 
With  exclusive  (LED) 
light  emitting  diode 
tuning  indicator  for 
positive  station 
selection. 
Battery  and  electric 
covers all popular A M 
and FM bands. 

$39.50 
P & P $2.50 

Beware of more expensive imitations 

SOLID STATE 
19 TRANSISTOR 

MULTI-BAND RADIO - 
9 RANGES 

A M,  S W,  F M,  V H F,  AI R,  PB 
BATTERY/OPERATED COLOUR CODED 
9 BAND DI AL 
1 . A M 535 to 1600 kHz, 2. Marine 1-5 to 
4 M Hz, 3 & 4. Co mbined SW 4 to 12 MHz, 
5. 30 to 50 MHz, 6. 88 to 108 M Hz, 7, 8 & 
9 co mbined  VHF  Aircraft  145 MHz-174 
M Hz incorporating weather band. 
Slider  controls,  Dial  light,  Fine  tuning 
control, Flip-up Ti me Zone map, Telescope 
antennas co mplete with batteries. 

SPECIAL  $59 
PRICE 

Post 
Pack 
$3.00 

HAM GEAR NOW IN STOCK 
Uniden 2020 AC-DC transceivers 10 to 80 
M. $570 Trio Kenwood TS-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.  $300.  Drake  model  SSR-1 
Wadley loop 500 kHz to 30 m Hz AC-DC 
receivers.  $325.  Hy-gain  antennas  - 
14AVQ  10-40 M. verticals, 19' tall, no 
guys. $69. 18AVT- WB 10-80 M. verticals, 
23  tall, no guys. $95. FDK Multi-7 2M. 
FM 10 Watt transceivers with 12 sets of 
crystals,  available  at 7  repeater and 
anti-repeater frequencies plus channels 40, 
50 and 52 $230. Ken products KP-202 2 
M. FM handheld transceivers with crystals 
for repeaters 1 to 4 incl. and channels 40 
and 50. $149. Kyokuto 2M. FM 12 Watt 
output transceivers with digital read-out 
and crystal synthesized PLL circuitry, 400 
5 kHz transmit and 1000 5 kHz receive 
channels for normal simplex, repeater and 
anti-repeater  operation.  $300.  lcom 
IC-202  2  M.  SSB  handy  transceivers 
144.0-144.4 M Hz. $195. Antenna rotators 
-  CDR AR-22 junior for light and vhf 
bea ms. $55. CDR Ha m-II senior for all but 
40 M hf bea ms. $175. KEN KR-400 for all 
mediu m hf bea ms 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:  60 dB.  Input 
impedance: Over 75K oh ms. Attenuation 
Factor:  0-20-40-60 dB.  Output 
Impedance: 8 oh ms and 600 oh ms. Meter: 
VU200 uA. Speaker: 21/4  Dyna mic. Power 
Supply: 9 Volt Dry Cell. Size: 5,74x 3 
X 2'. Supplied co mplete with two shielded 
test leads  (AF & RF). R.F. probe and 
instruction manual. $ 37  p.p.  $2.00  

C.B. CRYSTALS 
HC18  holders.  Standard  size  fit.  All 
modern  transceivers with 455  kHz  I.F. 
27.065 m Hz. 27.085 m Hz. 27.125 mHz. 
27.155 m Hz. 27.185 m Hz. 27.205 mHz. 
27.225 mHz. 

$6.50 a pair (receive & transmitter) 

SPECIFICATIONS: 
TE-20/0 R:F. SIGNAL GENERATOR 
SPECIFICATI ONS:  Frequency  Range: 
120kc/s - 500mc/s (6 Fundamental Bands 
and  1  Har monic  Band).  Frequency 
Accuracy: 1- 2%. Audio output: to 8 volts. 
Internal  Modulation:  Approx.  400c/s. 
Tube  complement:  12BH7A,  6AR5, 
Silicon  Diode  and  Germaniu m  Diode. 
Printed Circuit for uniform characteristics. 
Power Source:  105/125, 220/240 volts 
AC, 50/60 cps 12 watts. Dimensions: 140 
x 215 x 170 m m. Weight: 2.8kg. 

$52.50 p.p. $2.00 
TE-22/0 AUDIO GENERATOR 
SPECIFICATI ONS,  Frequency  Range: 
Sine Wave - 20  to  200,000c/s  in 4 
bands. Square Wave -.20 to 30,000cps. 
Frequency  Response: 1- 11/2 dB. Output 
Impedance:  1  Koh m.  Frequency 
Accuracy:  5%.  Output Voltage: Sine 
wave 7 volts (R MS). Square wave 7 volts 
(P-P).  Distortion:  Less than  2%.  Tube 
co mple ment:  6B M8,  12AT7,  6x4. 
Accessory:  1 -  Output  cable.  Power 
Supply:  AC  50/60 cps 220-240 volts. 
Dimensions:  215 x 170 x 140m m. Net 
Weight: 3 Kgs. eta') GA 

spro.c. uti P.P. $2.00 

TE-15 TRANSISTOR GRID DIP METER. 
SPECIFICATI ONS: Transistors: 3 and 1 
diode. Meter: 500uA F/S. Battery: 9 volts 
PP3.  Di mensions:  180  x 80 x 40m m. 
Weight: 730 g. Frequency Range: 400 kc/s 
- 280 mc/s with 6 coils; A coil 0.44-1.3 
mc/s; B coil 1.3-4.4 mc/s; C coil 4-14 
mc/s; D coil 14-40 mc/s; E coil 40-140 
mc/s; F coil 120-280 mc/s. 

$39.50 p.p. $2.00 

FS5 SWR AND R.F. POWER METER. 
Power Range: 0, 10 W, 100 W (2 ranges). 
SW R :  1: 1,  1: 3.  Freq.  Response: 
3MHZ- 150MHZ. Suitable Connector: M 
type.  Impedance:  50  oh m,  75  oh m. 
Di mensions: 160 x 85 x 98 m m. Weight: 

750  g. $29.50 13,13. $2.00 



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 
tcday 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  use,  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 needs 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 
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NO ME'S Azo.AVÉT  1  L J 

Fig. 1. Standard Hollerith Code used for punched cards. 
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Fig. 2. Section 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 gre2ter 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 
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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 150 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/Output 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 
storage.  They  suffice (in the form 
described above) as a data store when 
the data quantity is not great. A recent 
trend, which  has  speeded  up data 
transfer and reduced the bulk needed to 
store the programme and data, makes 
use of magnetic tape in cassette form. 
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Fig. 4. This Philips P803 unit punches tape at 75 c.p.s. 

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. It prints all the 
characters  of  a  complete  line 
simultaneously.  Line  lengths  are 

Fig. 6. Cassette form 
of magnetic tape is 
finding greater 
application as a standard 
EDP and computing 
caculator peripheral. 
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Fig. 5. Block diagram of early model Data Dynamics low-speed tape 
reader (30 c.p.s.). 
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typically 132 characters and the faster 
models ¿an 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 
(F ig.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 
compatible). 
Computer controlled 
format has the ability 

Fig. 8. Series 500 automatic drafting system by Gerber Scientific. 
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to make  them 

plotting of x-y 
to be scaled on 

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 
motors — 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 
F ig.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 translation rates when working 
to precisions of 25 pm. 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-
ments that appear on 
their display monitors. 
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developed a colour display terminal that 
can call-up 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 — I R, 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. 
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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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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, ore Y wire, read and inhibit wires). 
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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 made 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  is 
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 
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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 only 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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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 clearly 
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 bits on 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  used  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 
cornputing  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 
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Fig. 15. The Hewlett-
Packard 7970 
magnetic 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 5 ms. Storage is upward of 
2000 million characters. 
Other magnetic arrangements include 

Fig. 17. This National 
Semiconductor /MP-8C 
general purpose 
processor uses MOS/LSI 
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 
manufacturing  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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ABA Add Accumulators 
ADC Add with Carry 
ADD Add 
AND Logical And 
ASL  Arithmetic Shift Left 
ASR Arithmetic Shift Right 

BCC  Branch if Carry Clear 
BCS  Branch if Carry Set 

BED Branch if Equal to Zero 
BCE  Branch if Greater or Equal Zero 
BGT Branch if Greater than Zero 
BHI  Branch if Higher 
BIT  Bit Test 
BLE  Branch if Less or Equal 
BLS  Branch if Lower or Same 
BIT  Branch if less than Zero 
BMI  Branch if Minus 
BNE  Branch if Not Equal to Zero 
BPL  Branch if Plus 
BRA Branch Always 
BSR  Branch to Subroutine 
BVC Branch if Overflow Clear 
BVS  Branch if Overflow Set 
CBA Compare Accumulators 
CLC  Clear Carry 
CLI  Clear Interrupt Mask 
CLR  Clear 
CLV Clear Overflow 
CMP Compare Index Register 

COM Complement 
CPX  Compare Index Register 

INS  Increment Stack Pointer 
IN X Increment Index Register 

JMP  Jump 
JSR  Jump to Subroutine 

LOA Load Accumulator 
LDS  Load Stack Pointer 

LOX Load Index Register 
LSR  Logical Shift Right 

NEG Negate 
NOP No Operation 

ORA Inclusive OR Accumulator 

PSH  Push Data 
PUL Pull Data 

ROL Rotate Left 
ROR Rotate Right 
RTI  Return from Interrupt 
RTS  Return from Subroutine 
SBA  Subtract Accumulators 
SBC  Subtract with Carry 
SEC  Set Carry 
SEI  Set Interrupt Mask 
SEV Set Overflow 
STA  Store Accumulator 

STS 
STX 
SUB 
SWI 

DAA Decimal Adjust 
DEC Decrement  TAB 
DES  Decrement Stack Pointer  TAP 

DE X Decrement Index Register  TBA 
TPA 

EOR Exclusive OR  TST 
TSX 

INC  Increment  TXS 

WAI 

Store Stack Register 
Store Index Register 
Subtract 
Software Interrupt 

Transfer Accumulators 
Transfer Accumulators to 
Condition Code Reg. 

Transfer Accumulators 
Transfer Condition Code 
Reg. to Accumulator 

Test 
Transfer Stack Pointer to 
Index Register 

Transfer Index Register to 
Stack Pointer 

Wait for Interrupt 

with as much power as the minis of a 
decade ago. Predictions, at present, are 
that they could fall further to a mere 
850. 
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 
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Fig. 19. This flow chart 
shows how the Motorola 
Company produces a 
custom-tailored ROM 
ready to slip into their 
M6800 microprocessor 
system. 

Fig. 18. Typical 
microprocessor 
instruction set. 
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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 
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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 
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11111 ... 

ates.),„%ir  

$79.95 (Incl. S.T.) 
(P & P: Interstate 

1111meurie  

by reg. air mail or 

IPECAIR $6.50. Within NS W $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  volu me  controls; 
stereo headphone jack; stereo indicator; 
phono jack  and  external  aerial 
connection. 

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

$45.95 
(Incl. ST.) 

(P  &  P:  Interstate  by reg, air  mail  or 
IPECAI R $6.00. Within NS W $3.50) 

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

W ARRANTY:  E-4  &  E-2  are  fully guaranteed for 90 days. 

ELCON & PANASONIC CALCULATORS 
Compare our prices 

Write,  phone  or  call  in.  All  calculators 
guaranteed for twelve months. 
EL CO N  RA NGE:  • scientific-statistic 
SC-6010— $53.00 • scientific-statistic SC-60 
—  $53.00 • scientific  SC-44  —  $43.00 
• financial co mputer FN-85 — $49 • slide 
rule  KP-460  —  $15.50  • super  memory 
KP-450  —  $15.50  • algebraic  8513 M  — 
$12.00. 
PANASONIC: • full scientific JE — 8410U 
a nd J E — 5001 U — $29.00 each. 
To above add 15% S.T. if applicable (P&P 
inter. $3.00, NS W $2.00). 

id di di di 

e I, Ilk 11  

ea  di al iv 

SC-6010 

JE-8410U 

C: 

CD CI OLZ C 

C E E Z E 

L L E C E 

L t Al r r 

ELA2LE 
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ELECTRONICS-it's easy! 

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. 

Fig. 20. Array of support products for Motorola M6800 microprocessor systems. 

92 

Further reading — References listed in 
the previous part provide descriptions 
and  illustrations  of  computer 
peripherals  and  storage  methods. 
"Computers at Work" by J.O.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, Control 
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. 
A n  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). 

M6800 EXOReiser 
Users GU,tif) 
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N E W! SCIENTIFIC KITS T HE KI NG 

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 enormously - 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 0301 and you have the basis of a wide range of 
sophisticated electronic instruments, including: 

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

KI T 01 2  4- DI GI T 

D E C A D E C O U N T E R 

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 8-12-16 etc. digits. 
• Kit includes all components, PCB's, and LED displays and full assembly 
instructions. 

Kit 012a   821.95 
(with 0.25" displays) 

Kit 012b   $27.95 
(with 650" displays) 

KI T 0 3 0  5 V R E G. P O W E R S U P P LY 

• Input voltage: 25V max. 
• Output current:  1 amp max. 
• Load regulation: 50mV. 

Kit 030    
(contains all parts except transformer) 

• Output voltage: 5V 
• Line regulation: .01% 

(Needs 8-20 volt transformer.) 

$ 7.95 

KI T 0 1 7  DI GI T A L V O LT M E T E R 

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

Kit 017    515.95 

KI T 01 6  F R E Q U E N C Y  C O U N T E R 

Features F ET input front end with triggef 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. 

Kit 016  .. . . . . . .  .  . . $16.50 

KI T 0 2 0  R P M  C O U N T E R 

RPM Counter  .Counts from 1 to 100,000 RPM. 

Kit 020    S 8.95 

KI T 01 4  1 M H Z  C R Y S T AL TI M E B A S E 

1 MHz crystal chain time base divider. Output: 1 MHz, 100 KHz, 1 KHz, 

100 Hz, 10 Hr, 1 Hz, 0 1 Hz  Accuracy better than .005%. 

Kit 014    S14.95 

KI T 0 31  TI M E B A S E 

Uses power line (mains) frequency as reference.  Output: 10 Hz, 1  and 0.1 Hz, 
Accuracy 0.1%. 

Kit 031    S 7.95 

50 Hz chain time base.  Output: 0.6 sec., 6 sec., 60 sec. 

Kit 032    S 8.95 

M O R E  T O  C O M E... 

Watch this space in future issues for adddional 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. 

IN T R O DLJ CI N G: 

F A TI M A 
FOUR DIGIT TEMPERATURE KIT 

FATIMA, the first in a series of time 

sharing kits to interface with THE KING. 

FATIMA  FEATURES e l 9.9 5 
1)  4-digit temperature display 

2)  Farenheit or Centigrade 
3)  Temperature 10 sec. display;  time 

20 sec. display 

4)  Complete C-Mon application 
5)  Kit uses 7002 4-digit counter 

Kit includes all components, PC Board 
and instructions for interfacing with 
THE KING 6-digit alarm clock. 

Watch next issue for yet another 
addition! 

kit No. 70250-1R (Red readouts) 
Kit No. 70250-1G (Green readouts) 
Kit No. 70250.1Y IYellow readouts) 
Kit No. 70250-2R (DL727 readouts) 
Kit No. 70250-3R IDL747 readouts) 

THE  KING - FEATURES: 

116 digit, 12 hr. 60 cycle or 24 hr. 50 cycle alarm 
clock 

21 Time sharing capability for display of additional 
information. 

3) Built-in alarm generator and automatic output 
for intensity control of LEDs. 

4/ Single 12v, supply and a minimum of interface 
components. 

51 AM-PM and automatic power failure indications. 
6) 10 minute snooze 
7) Complete data and construction manual en-
closed. 

T H E  KI N G $ 2 3 5 0  

... $21.50 

...$29.50 

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

DI SPL A Y  e ene 

SP E CI AL    

0 L 7 4 7 

Jumbo .6 in. high, and only 
20mA per segment. 

$2.15 

sH P 7 7 3 0 33 in. high, red very bright 
readout. 25mA per segment. 
Common anode. 

$T U 

$1.3 0 
Fully multiplexed, common 
cathode. Goldplated.  Ideal 

mini 6 digit clock. 

0 L 7 2 7 

One of our best readouts .5 in. 
high, 20 mA per segment 
Common anode. 

61.75 

Red, .30 M. high 15 mA 
per segment. Common 

anode  $1.25 

.55 

FNID70 

dOut. 

5FOR- 4.50 

S1.60 

5 for $7.50 

F N 0 5 0 3 

New .5 in. display by 
Fairchild. Common 
Cathode. 

0 L 3 3 
If you like an array of 

r 7 displays, we have it. 
10mA per segment. 

Common Cathode. 

01.45 

M A N 5  G R E E N  1. 59 
txl fll'J 7 R E O 1. 25 
M A NI S  Y E L L O W 1. 5 9 

Why riot make a clock in 3 cliff. 
colors. .27 in. high. Common 
anode. 

(2 JÎ 
LE Ds. 

Mini red  .12 
Jumbo red  .15 
Jumbo green  .20 
Jumbo yellow .2S 

AT LAST! 
4 & S  DI GI T 

P C  B O A R D S 
PC Board for 4 digit display MAN series or 0L707 
PC Board for 6 digit display MAN series or DL707 
PC Board for 4 digit display FND503 
PC Board for 6 digit display FND503 
.PC Board for 4 digit display DL747 
PC Board for 6 digit display DL747 
PC Board for 4 digit display DL727 
PC Board for 6 digit display 0L727 
PC Board for 4 digit display END70 

All PC display Boards are rnultinlexed for adding additional digits. 

S1 75 
$225 
52.00 
5360 
02.50 
03.00 
S225 
53.00 
S1.75 

L SI INTE GR ATI O N... Mad 
( C HI PS ‘N/ SPECS.) 

MM5314  -6 digit digital clock 24 pin dip w/spec   
N te.  MM5316  .4-6 digit alarm clock 40 pin dip w/spec  

7002  .4 digit counter/latch decoder; 7 segment 
and BCD outputs. 28 pin dip w/spec  

7005  .4 digit counter/latch decoder; 7 segment 
output« only .24 pin dip w/spec.    S 9.50 

7007  -4 digit counter/latch decoder with BCD 
output only. 16 pin dip wig... 

% 70250  -4G digit alarm clock 28 pin dip w/spec 
7038  .4 digit non-multiplexed radio alarm clock 

featuring direct drive display output 40 
pin dip w/spec. 

S 3.75 
S 4.25 

512.50 

  S 7.00 
  S 5.50 

7.95 
PC Board for 70250    S 4.25 
PC Board for 7038    S 3 75 

Duty may be payable on products imported. 

O R D E RI N G  IN F O. 

ALL PRICES ARE USTED Ill  DOLLARS. REMITTANCE BY BANK 
CHEQUE OR INTERNATIONAL MONEY ORDER.  (RECEIPT MUST BE INCLUDED 
WITH ORDER IF THE LATTER IS USED). MINIMUM ORDER SAS.00. UNLESS 
OTHERWISE INDICATED, PRICES INCLUDE AIR MAIL POSTAGE & PACKING. 

sabtr9niçs 
P.O. Box 64683, Dallas, Texas 75206, U S.A. 

* S ATI S F A C TI O N  G U A R A N T E E D  O N A L L  IT E M S 



"BUILD IT YOURSELF" 

5 TWIN 25' AMPLIFIER KIT 

s 9.50 
You have seen the beautiful Front Panes on the $500 
omportsrl amplifiers - the metal used for these panels 
é only available oversees. Now Dick Smith has paid to 
have made overseas the same quality panel for the 
Twin 25 amplifier. Only Dick has this one! He specially 
espantes this EXCLUSIVE Bronzed Anodized Front 
Panel for use with the amazing Twin 25 amplifier. 
Normally costing $3.50 extra - NOW INCLUDED FREE! 

EXCLUSIVE 

Poem Transistor Sockets 
At NO Extra Charge 

EXCLUSIVE 

Simplified 
complete 
instruction 
manual & 
assembly 
insttuctions 

" et is about half the 
price of an imported 
amplifier veth the 
same power output ' 
The overall perform-
ance of the new Play-
mates es equal to that 
of many amplifiers 
costing up to shier 8i 
%Ill times the mice 
- ys Len Simpson 
on the= Electronics 
Australia for April 
1976 

EXCLUSIVE 
LEVEL 
GRADUATIONS 
ON TREBLE & 
BASS CONTROLS 

EXCLUSIVE 
Special 'Professional' 
Knobs to match the 
fully imported Front 
Panel 

SPECIAL 
Silk Screened comp 
went overlay on the 
PC hoard for easy 
identifica: on and 
assembly 
Sitigle Bind 
Construction. 

IT LOOKS 
SO GOOD 

YOUR 
WON'T BELIEVE 
YOU BUILT IT! 

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

FRIENDS 

SPECIFICATIONS 
Power Output: 25W/channel into 8 ohm with one 

channel driven. 
Frequency Response: *1d8 from 25 Hz to 20 kHz onth 

tone controls level. 
Compensation: RIAA to within * I d B. 
Sensitivity: Orono 2mV into 56k for 25W output. 

Other inputs 150mV into 36k minimum. 
Overload: On phono 120m V. 
Sig/Noise: 70c111 Ion phono) ef 10mV and 25W. 

70dB (other inputs). 
Crowell,: Better than -4913 over 100 -10kHz. 
Distortion: Less than 0.05% at normal listening levels. 
Bass / Treble Controls: n 13dB nom. at 50 Hz & 10k Hz. 
Stability: Unconditional. 

PACKING and POSTAGE.. ..  83.50 

SPEAKER PROTECTOR KIT FOR THE TWIN 25 PLAYMASTER AMPLIFIER 
Extremely simple to fit to your Twin 25 amplifier. Cat. K-3425  $10 7 5 

12. _3 I /5 

[  dirk smith 

, 

u is 

BUILD YOUR OWN 
DIGITAL CLOCK 

6 DIGITS 

ONLY 

$2 4.90 

Dick has pioneered the low cost Digital 
Clock in Australia and this unit is the 
latest and best kit based on his experience 
of selling over 2500 kits. This kit has 
a much simplified construction and OVIIP 
the beginner can successfully put this 
one together. Advanced constructors 
should he telling the time in lets than 
an hour. Just look at these features . 

Well spaced components on silk-screened 
and fully tinned board simplify construction_ 
Full hours. minutes and seconds display using 
big OOrnml bright orange gas discharge display. 
Panel type display is pre med; juSt plug 
into socket on PC Board. 
Titre is accurately derived from 50 Hz 
mains frequency 12/24 hour operation. 
Circuit uses MM5314 IC, 13 transistors 
and 5 diodes. 
Cat 03364................ $24.00 
or Complete with Plastic Casa 

isehr Fannistic for Electronic Organs, 

,...P..  Stereo Systems etc. Complete  Qo 
Amplifiers. P.A. Systems, Car 

e  1916  kit includes all components and 

1,I,P̀.4 Reverb Spring Unir. 

REVERBERATION UNIT KIT 

4.75 
Cot K 3424  S1475 

DICK SMITH 

PROJECT 30 FANTASTIC DO-IT-YOURSELF BUDGET 
REPLACES THE FAMOUS 'PROJECT 250' (OVER 2000 SOLD)  HI FI SYSTEM 

FEATURES 

14 wen R.M.S. per channel 
Full frequency response 
LON, distortion 
12 transistors, 6 diodes 
No messy wiring, Only 8 connections 
to be made 
Suns 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. sink: 
Requires external transformer appro., 
2027 V. 1A. Our M-6672 is ideal 

Cat. M.6672 Transformer to suit .. $6,50 

STEREO AMP 

$ 9.50 
SUGGESTED ACCESSORIES 

FOR USE WITH THE PROJECT 30 AMPLIFIER 

mous Garrard Record Changer Model CCIO, 
complete with Ceramic Stereo cartridge and 
cueing device. We sold previously at S32.50. 
Cat. A-3068 200 Only at a low $19.75 

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

Base to wit Garrard Record Changer  take 
amplifier too) Cat. A-3430  $9.50 

Acrylic Cower to suit above base. 

NOTE: The above 28 wen systern costing 
just over $100 complete would be hard to 
purchase built up for under $200, so why 
not build one and save yourself a mint 

NOVICE 
TAWA MTER KIT 

$99.50 
DICK SMITH "NOVICE TRANS VERTER" SEE E.A 

10 netres IO 82 fretres at UP IO 30W P.O.P.  Aaerl '26 

• Designed by Australia's tcp R F Engineer, 
exclusively for us. 

• The cheapest and best nay for a novice 99 59 
to get going Ors 80 netres. 

• Ad in y sigul (AM/FM/SSI3Ion the 2744v 
novice band and it is instantly "Transforrrer 
doer/ 080 metres. 

• Inbuilt recener cornerter "Tremens'' W meter' 
signals up to10 meter novice bands. 

• Ms x pover lOnetts and  30 netts peg 558 &on: 
as little as 10Ornwirput (and suitable lœnnv. 
3 Watts) 

• Easy to build (takes about 3 hours) fibreglass 
boards, fully reverse voltage protection 

• Input and outrut 5Ebhin 

• 138 volt DC (irm) operation -ideal for Mende 

651 

Cat. 03134 .... Very Special Offer $ 99.50 

TV GAME KIT 

NOW  à"s'.96 0 

SEE EA. 

$50 
T.V. games open up e whole new vista of tun and this 
project must be the best of any yet ! On the screen you 
get e net end sop & bottom to the court. You caoselect 
bat or holain-thewell. There are separate controls for 
each player plus an adjustable ball speed control. The 
ball bounces off the top and bottom edges. A special 
'interaction' control introduces a wobble on both sides 
for extra fun. We reckon there are 15 different games 
you can make up by adjusting the controls, so « for 2 
players and some you play against yourself. Circuit uses 
13 IC's, 5 transistors and is battery powered with a 
separate modulator board and two control boxes. Highly 
recommended for the more advanced constructor. 
Cat. 0.3015 Wild Yourself atol SAVE.. ..  538.50 

4 5 W 

2 M E 

A M PLI 
KI T 

s2 
750 

YOU CAN BUILD THIS UNIT IN UNDER AN HOUR! 
A fantastic 2M r. f. amplifier kit of the simplest design. 
Uses the 2N6084 05W transistor. Requires 8-12W drive 
to give 35-45W output from 13.8V supply (co suit you 
mobiles). Fully solid state switching, double sided 
fibreglass PCB. Everything supplied including explicit 
instructions • Mere 'o even provision on the board to 
',ore én a VSWR meter Mot supplied). 
Cat. 0-3132  $27.50 
Eddystone Box to suit: 

N.S.W. Branche s  GORE HILL  BANKSTOWN 
CITY 125 York St 162 Pacific Hwy 361 Hume Hwy 

ELECTRONICS GROUP tel: 291126 tel: 439 5311  te1:709 6600 
Head arce tek439 5311 telex: A A 20036 cables:D1KSMIT Sydney 

Shop hays: 
iilliOrders PO. Box 747, Crows Nest, 2065, N.S.W.  Mon-Fri 9-530Sat 9-12 

BOOKS 
World Radio 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 the latest 
edition of this widely used book. 25 chapters and 
over 600 pages cover everything. Textbook, Data 
book and Construction Manual.  . 

OIL COOK BOOK. 
A Complete guide to the understanding and use of 
Transistor Transistor Logic ITTLI integrated circuits 
- the basics of TTL are given, what it is, how to power 
it and so on. Also contains a catalogue of TEL devices, 
giving physical and electrical specs on all devices 
mentioned in the hook. 
Cat B.1246 By Illencaster - 328 pages. 1110.75 



Tremendous Value I Get the values you really use 
and not a lor of weird rubbish. All brand new top 
quality greencaps. 125 V 10%. Normal price over $10. 
Cat. R-7040 Save over $4.00  $5.75 

‘&19,,',-,, ,,P  23 CHANNEL SSB 
39.75  $239.50TRMISCEIVER 

HAND H E L D THIS UNIT IS DESIGNED FOR THE AMATEUR OR 
NOVICE WHO WANTS THE ULTIMATE IN PERFOR-
MANCE ANO RANGE, A REAL BEAUTY I 
Specifications: 
Circuitry: 26 transistors, 2 F ETs, 2 IC's 56 diodes 
Channels: 23 channels- All crystals supplied. 
Modes of operation: AM. Lower and upper Sideband. 
Controls: On/off/volume, variable squelch, mode selector 
SS8 clarifier/AM delta tune, PA/CB channel selector and 
noise blanker switch. 
Jacks & Connections: Mc., antenna, external speaker, 
PA_ speaker and 0C poseen. 
Poxes source: 9 volt to 15 volt DC, 13.8 volt DCIE.I.A.) 
Receiver-Receiving System: Dual conversion super-
heterodyne with tuned RF AN L and AOC circuits. 
Sensitivity: AM- 0.5uV for 10 dB (Safe)/N. SSB- 0.25 
for 10 dB (S+PD/N. 
Selectivity: AM- 5.0 kHz @ -6 dB. SSM- 2.1 kHz @ 
-6 dB. 
Clarifier: SSB clarifier *600 Fie. 
Audio Output: 5 watts maximum. 

and 50 miles over eater. Supplied with carrying strap, ear-  SSB Transmitter- RF Input Power: 15 watts P.E.P. 
phone and one set of crystals installed on 27/4 MHz or  SSB Generation: Balanced modulator, crystal lattice 
27.88 MHz (please state preference). Has 11 transistors,  filter. 
1 Munster, 1 squelch transistor and 1 diode. Effectively  Frequency Response, 300 to 2700 Hz @ 6 dB. 
converted into a high level push-pull Class B system. Has  Carrier Supression: USO - 60 dB LOB - 64 dB_ 
ra" PM speaker and 50 telescoping antenna. Powered by  AM Transmitter- Moduletion: High level. 
8 penlight cells (has AC adaptor& battery charger connectionsl RF Input Power: 5 watts. 
Has a sensitivdy of 1.4 uV tor 10 dB IS-FAH/N.  Hasmonic Suppression:50 dB dohm. 
Cat. D-1100  E:39.75  Cat D1700.  . $239.50 

2 CHANNEL 
1 WATT 

TRANSCEIVER 
• • • FULLY PMG APPROVED • • • 
FAMOUS MIDLAND 1 WATT TRANSCEIVER 
This d a rugged professional unit which is ideal for the 
boating enthusiast and sportsman Sensitive superheterodyne 
receiver has tuned RF and 3 IF stages for increased reception 
power and sensitivity. AGC circuit reduces fading and 
distortion. Variable squelch cuts static and noise on standby. 
Hasa range of up to 10 miles on land (depending on terrain) 

RESISTOR PACK 
SIN e 3  ESISTORS 
Out 
6.00 

at normal 1 on \we 

LESS 
THAN 
2CEA 

ALL 
USEFULL 
VALUES 

-90 
WHAT A SENSATION ! Now we have improved our 
already famous Computer Resistor Pack. 300 resistors, 
60 values from 10 ohm to 1 Meg. No useless values-Ion 
example you get 2 a 560K and 20 x IX All T9SiSt015 are 
1/4 watt 5* tolerance carbon film high stability type. 

.  $5.90 

GREENCAP PACK 

ELECTROLYTIC CAP PACK 

»iketer„, 

• 
50 TOP QUALITY CAPACITORS Values based on 
computer use listings - no useless values. Save over 70, 
on normal oneoff purchasing. All single ended types 

12V NI-CAD 
Rechargeable 
PACK 
Replace all those penlight 
cells with a rechargeable 
Ni-cad pack. This pack powers 
transceivers with 1013 rnW to 5 watt input 
as well as other portable equipment using 
12 V DC power. Replaces 8 penlight cells. 

Professional Pliers 
FOR THE BEST JOB USE 
THE BEST TOOLS! 
COTTER - For all your precision 
work these cutters are a must_ Ideal 
for P.C. hoard, transistor and I.C. 
work.Spring loaded insulmed handle 
with box joint construction and  $ 
fine, sharp, precise cutting edge.  6 75 

prote.ionalY fineed Pie  6.50 
makes precision work simple.  •• 
Beautifully finished, box joint, 
flat smooth jaws, positive non-
destructive grip makes it ideal 
for use on delicate instruments 

Neatsink Clip Set 

$11• 2 0 
Protect all those expensive components with these 
inexpensive Heatsink Pliers. Spring loaded and 
made from high thermal conductivity aluminium_ 
Cat. T-2620 75mm long. Tom per set... $1.20 

MINIATURE 
SOLID STATE 
BUZZER 
• No movong ContaCIS 
• No arcing or R.F. noise 

Ideal tor automotive monitoring and 
warning systems, test apparatus, 
timers, alarms etc. 4-15V DC @15rnA 
Frequency 450 Hz. Output level 70dB 
min. at 3 feet.32mm s 16mm e 14.5mrn 
Cat. 1.-7009  -81.75 

DICK SMITH 
$4.75  

MULTI 
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 W O discriminator meter for frequency adjustment 
• Exclusive 'APB" (audio feed.back1 squelch circuit opens on the 
weakest of signals. 

• Helical resonator and crystal filter 
• Speaker can be changed to top or bottom of cabinet 
• Special "instantaneous- channel button allows instant DSY to 
nominated channel. 

Frequency Range: 146.0 to 148.0 MHz. 23 Channel FM Transceiver 
All solid state construction. RF power output IOW or 1W with 
switch. Receiver Sensitivity: 1.09V @ 30 d6 S/N Power 
Requirements: 13.5V DC @ 2.3A max. Size 134Wx58Hx216D mm 
Weight: 1.8 kg. Comes with microphone. mobile mount, manual 
and DC leads. 
Supplied complete with one set of crystals on channel 40 
1146.00 MHz/ 
Cat. 0-3307  . $189.00 

189..0 
SPECIAL 

Additional crystals available at $6.00 
per channel if purchased with the Multi 
( Yes - this will give you 6 channels 
for only 6219.00 - a bargain I. 
Crystals normally available for the 
Multi 7 include repeater and anti repeater 
1, 2, 3, 4, 5, 6 and simplex channels 40, 
50 and 52. 

SPECI AL KIT PARTS 
RE-4 Reverb Spring (See details below. Used in Reverberation Und - Details summit page) Cat. X-1035 
U8-5 Zippy Box. ( Used in TV Game Kit - Details opposit page I  Cat. H•2755 
76/VG5 Printed circuit board. ( Used in TV Game Kit  Details opposit pagel Cat. H-8308 
76/M5 Printed circuit board. I Used in TV Game Kit - Details opposit page /  Cat. H-8310 
74600 CMOS lntergrated circuit. I Used in TV Game Kit - Details opposit page I Cat. Z-5410 
74CO2 CMOS Intergrated circuit. I Used in TV Game Kit - Details opposit page I Cat. 2-5412 
7616,4 Printed circuit board I Used in Reverberation Unit -- Details opposit page I Cat. H-8314 
76/SA4 Printed circuit bo,nnd I Used in Twin 25 Amplifier Kit.. See app:: tir I  Cat. H-8302 

$9.75 
$1.10 
$5.50 
$1.50 
$0.50 
$0.50 
$2.00 
$3 95 

COLOUR YOUR MUSIC 
See your sound in vibrant colouis, thew units can he used 
with almost any sound source «towed with extrenal 
speakers. Simply connect to speaker terminals. The sound 
sell not be affected as the music only switches the lights - 
it does not power them. Has 30 brilliant diamond pattern 
flashing lights with master sensitivity control. Colours are 
Red, Yellow, Green, Blue and Violet. 
Cat. A-4950 

$84. 
Professional version of the above unit 
Has 32 diamond flashing lights and 4 
individual colour miring conuols 

3-4-5 DIGIT READOUTS 
Fr O M BRAND NEW I FULLY GUARANTEED I Hew lett Pac kard Rea douts.  

'''' All readouts are end stackethe so that they may be mounted next to each 

•n- SIZE $1 on o  other and maintain the same spacing. They include a lens which gives a 
magnification to the display. All types give a red display. Ideal for  all 

' 7'  •3  projects. Origionally were selling at over $2000 each. Now from $1.50 ea. 
eac h Full Data Sheet  5082 - 7400 - 3  3 Digit .. .. .. .. .. -. $1.50 

Available  5082 - 7400 - 4  4 Digit .. .. .. .. .. .. $1.75 
If Requested.  5082 - 7400 - 5  5 Digit .. .. .. •• .. .. $2.00 

SPRNG REVFJ?B UNIT 

• 5 
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 natural string decay of guitars, for 
example, is greatly enhanced by reverberation. Specifications : 
Input current . 350 MA. Driving coil icop.- 16 ohm. Pick up 
coil imp.- 10 Kohm. Frequency response 100 to 3000 Hz. 
Attenuation --30011. Reverb. time 25 to 30 met. 
See article in EA. May 76 for circuit derails 

Electronic 
Word 
Lettering 
Set 

Give your protect that professional look. 
Hundreds of words, letters, numerals and 
symbols. Easy to apply - just burnish with a 
pencil. Two sizes 3.1mm 8i 2.3mm high 
Cat. N.1800 Black 3.1mm $4.75 
Cat. N.1804 Black 2.3mm $4.75 
Cat. N-1806 White 2_3mm $4.75 

N.S. W. Branches  GORE HILL  BANKSTOWN 
CITY 125 York St 162 Pacific Hwy 361 Hume Hwy 

ELECTRONICS GROUP tel: 291126  te1:439 5311  te1:709 6600 
Head Office te1:439 5311 telex:AA20036 cables:DIKSMR Sydney 

Shop hours: 
Mad Orders RO. Box 747, Crows Nest, 2065, N.S.W.  Mon-Fri 9-5.30 Sat 9-12. 

MULTI BAND RADIO 
29.9O 

• AM Broadcast Band 
535 - 1605 KHz. 
" New FM Broadcast Band 
88- 108 MHz 
• TV1 Ichannels 2 to 6) 
56 - 108 MHz. 
' TV2 Ichannels 7 to 131 
174 - 217 MHz. 
Covers Australian VHF Hi 
and Low hand. Listen to 
all the mobiles. Chant has 
12 transistors, 9 diodes and 
2 rectifiers. 300mW Output. 
240V AC and 6V DC. 
Available in Black, Beige, 
Green or Mustard colours. 
Please stare colour. 
Cat. D-2840 .. $29.90 

Bairn 
Design 
Breadboard 
$1.50 
This wenitde board has over 500 holes drilled in uch 
a unique pattern that it will accommodate almos all 
types of integrated circuits and transistor packages 
as wall as passive parts. Will take 24, 28, 36 and 40 
Pin GIL packages as well as 8, 14 and 16 Pin Packages, 
Can, H-5606 0 I' spacing 0000 I27mm  $1.50 

POSTAt M MUS 

Klue  o.. 
55  T9 99 SI 00 
S1O  tat 99  Si Ul 
S25  SA9 99  la 50 
S50  999 99  92i 50 
9190. umm  St 90 
Pr Ge m: n P21 i IIIImmum pea in. 9n.h.ncl 
1, Oa , SI 00  eleyatch Ont , tea 
yu. Fey yonem ye. ',Delve tn... . 
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LED WATCHES 

LED WATCHES 
SOLID-STATE 
CLOCK RADIO 

3-function $49.95 — 5-function $89.95 

• Basic three functions = hour, minutes, seconds 
• Further functions on the dearer watch = day 
and date 

• Both watches are shockproof, water resistant 
and antimagnetic 

• Gold EP case and bracelet band 

The two watches are warranted for a period of 12 months 
from original purchase date (clock — three months) under 
nor mal  use  and  service  against  defective  materials  or 
work manship. 
In the event of the unit not working, it should be returned 

to Xenon World Imports, Box :a, Warradale, South Australia 
5046, not to ETI. 
The goods can only be obtained as below. Electronics 

Today  International  cannot  supply directly  nor can  it 
undertake to de monstrate or discuss details of the units 
offered. 
All units will be thoroughly inspected before despatch. The 

package  should  be  carefully  inspected  before accepting 
delivery. Acceptance should be refused if the package is 
da maged. 
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. 
This offer closes 25th July 1976. 

SOLID-STATE CLOCK RADIO 
$55.95 

• 100% solid-state — no moving parts except 
controls 

• AM-FM radio 
• 24  hour green seven-segment fluorescent 
display 

• Wake-up alarm 
• Blink indicator tells if mains power failure has 
caused clock to lose time 

• Bright/dim switch 
• Switchable minutes/seconds display converts 
units to accurate timer 

• Guaranteed for three months 

This unit is currently being used by S.A. State 
schools for switching VTR recorders — simple 
modification is required. 

ETI WATCH/CLOCK OFFER 
Na me   

Address    

 P/Code 

Please forward 

Qty   3-function LED watch at $49.95 each 

Qty   5-function LED watch at $89.95 each 

Qty   solid-state clock radio at $55.95 each 

Add $1.00 each item for certified mail delivery 
Please  make cheques/postal  notes payable to Electronics 
Today International 

Send to: —  W ATCH/CLOCK OFFER, 
c/- Electronics Today International, 
15 Boundary Street, Rushcutters Bay, NSW 2011 

Products  described  in  this offer  are  nor mally  available 
through  Xenon World  Imports,  Box 33, Warradale, S.A. 
5046. 
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Polar'-- . Rectangular, Bracket 
Decimal Degree 4--+ Degroe, Minute, Second 

- 3 '1  7 8  -ii 

COSeWe. P! 
101111111•1! 

111,;(:;;call 
c9c;(;D e 
am(;urias 

$34.00 
TAX EXEMPTED 

HORNET 
SA-46 

$11 00 for Adaptor & 
rechargeable batteries 

plus 15% Sales Tax 
if applicable 

Calculator 
Model  only 

SR-40 

LC-10D 

LC-1233s 

LC-831 s 

LC-20F 

LC-21F 

ZENY-811 

TAX EXE MPTED 

33 00 

33 00 

22 00 

22 00 

12.00 

12.00 

s cr i z  r e s e t  5 earl / 

- 1?315578- f2 

doe  toe 
Sl e w% 

STO  FCL 

e  

sln  coos 

k 

tan 

11 . 

e  in  log 

0 0 0  + 

0 0 0  x 

0  0  - 

0  =  + 

e0 0 

TAX EXEMPTED 

LOGITECH 
LC-40 0 

(including Adaptor 
rechargeable batteries) 

plus 15% Sales Tax 
if applicable 

With adaptor 
& rechargeable  Guarantee 
batteries  Months 

43.00 

40 00 

44 00 

33 00 

31 00 

21.00 

12 

12 

12 

12 

12 

3 

18 00 (adaptor) 3 

Features: 

37 function keys (8 with double function) 
'Bright green display 
11-digit mantissa with sign and 2-digit exponent with sign 
'Number entry in either floating point or scientific notation 
'Scientific notation with 200 decade range (10 -uf to 10") 
'Two levels of parenthesis 
One accumulating memory with overflow protection 
'Algebraic operation 
Constant and repeat operations 
Most functions usually found in advanced calculators, including: 
epOlar ri• rectangular coordinate conversions 
•decimal degreevAdegree, minute, second conversions 
*sin, cos. tan, sin -I, cos -'. tan-1 .10., e In. log. 

1/x. 17. and AI 
•Trigonometric functions with arguments 
WI degrees, radians or grads 

•Full 12 months guarantee 

SALES TAX (EXE MPTI ONS AN D CLASSIFI CATI ONS) ACT 

TO  — THE comixisior m OF TAXATION AND 

THE COMMON WEALTH OF AUSTRALIA 

I hereby certify that the 
purchased by me from 
on  (date) is for use in 

Name of University or School) in or directly and assantoally on connection watt, the 

proouction  of  facts  Oy  ',wane  or  observing.  rn fllutirtg,  tastong or Wherein » 

experomentong with m ien& phenomena tor the purpose of proving or ollustretong natural 

principles or laws or on Ihe study cot pure or /11Ixed mathernatocs Exemption lit accOrdingly 

claimed under Item 63 It) in Ire First SchleduN to the Sale. Teo (Exemptoona and 

Ciassoticatoons) Act 

Signature of official of University or School 

Designation 

Name 01 University or School 

Date  Signature of Student 

Address 01 Student 

• Led display 

M o ab Dim alpIon) 

llimp e«) 

1) Add 15% sales tax if applicable 
2) Add &2.00 for packaging & delivery 

• Green display 

10 digit mantissa and 2 digit exponent. memory 

'Trig functions 'Log functions 'Hyperbolic functions' 

'Square root. & reciprocal's to y power 

•Large green display - 8 digit mantissa and 2 digit exponent memory 
Two levels of parenthesis  'Trig functions:  'Logarithmic functions: 
•Factorial functions: x! e›, a.  'Square root & reciprocal 

•Green 8-digit display  •Fully floating decimal point  'One memory 
Trigonometric functions:  'Logarithmic functions:  Power functions: ex. x 

•Display: green, signed 8-digit 
floating point of signed 5-digit 
mantissa with signed 2-digit exponent 

*Scientific functions: sin, cos. tan, 

sin-1. cos-', tan-1. tia, 10., In 
log, XV 1/x. s, and x' 

One independent memory 
'Two levels of parenthesis. 

•Large green 8-digit display  'Chain operation 

•Memory  'Square root  'Constant operation 
'Fully 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 

JBL 

EV 

KLH 

AR 

Tannoy 

522 

339 

82 

39 

34 

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 
nearly 3 decades. 
Limited numbers of 604E professional monitors available at $285 each. 

$320 
pair 

A LIT E C, 
dàle.found of expleedeor.».. 

KENT  mil  410 KSEYNDTN EyST REET 
(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 
material is paid 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 
the rmistor,  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 
water  pipes  and  the  electronics 

IR 
DETECTOR 

C1 
—.- 0.022µF 

© 02  

01 
2N2925 

J1 

2N2953 

15V 

 o 

handyman  can  use  it to  locate 
overheated components. 

TO 
AERIAL 

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 

10k 

LINK 

DUAL GANG 
10k LIN 

TO TV 

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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MICRO 
5 
6 

The 
Micro 
versatility, 
which 
throughout 
co m munications. 
receiver 
S-to 
circuit 
push 
speaker 
MICRO 
Station 
DC 
Station 

LAFAYETTE 
27 MHz TWO-WAY RADIO 
FOR INDUSTRY, FARM, 
BOATS, SPORTS, ETC. 

4 4 4 6  4b) 4 
66  Only  1-15/16 H  x 

5-3/16 W x 6-13/16" D. W ATTS 
CHANNELS  $139.50 Crystals extra 

latest in the fa mous LAFAYETTE 
series the MICRO 66 embodies the 

reliability and  perfor mance 
have made LAFAYETTE famous 

the  world  in  27 MHz 
With an extra sensitive 

of better than ipv for 10 dB 
-N ratio, "Range Boost" modulation 

ry  a  b uilt-in  speaker  plus 
-butt on  selected  external 
-microphone  (supplied),  the 
66  is ideal for Boats or Base 
operation. Operates from 12V 

or  240V  AC with optional  Base 
Power Supply. 

, 

/ 

,• 

• 

5 W ATTS 12 CHANNELS 

DYNA-COM 12A 
$139.50 (Crystals Extra) 

A powerful 5-Watts input 
power  in  a  hand-held 
transceiver!  Excellent 
sensitivity and selectivity. 

0  0  Ruggedly  designed  for 
extra reliable perfor mance. 
T his  high- p o wer 
walkie-talkie operates from 
internal  batteries 

eern  (rechargeable Ni -cad 
batteries  available)  or an 
external 12V source. 

1 W ATT 3 CHANNELS 

Model HA-310 
$73.50 (Incl. 27.240 M Hz) 

1,000's  of  LAFAYETTE 
HA-310  walkie-talkies  in 

I  use in Australia, 100,000's 
throughout  the  world 
attest  to  their  superior 
qualities. A professionally 
designed,  sturdily 
constructed,  co m mercial 
quality  unit  for  top 
perfor mance and long term 
reliability.  Rechargeable 
Ni -cad  batteries  are 
available to suit. 

All above transceivers are P.M.G. Type. 
Approved (Licence Required). 

A LARGE RANGE OF ACCESSORIES 
IS  A VAILABLE,  ANTENNAS, 
CRYSTALS,  CONNECTORS,  ETC. 
PLEASE ENQUIRE FOR DETAILS. 

LAFAYETTE 
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 
24 fulltime places* 
in a three-year film 8t 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 CHATS WOOD, N.S.W. 2067 
Please :_end a Fulltime Program application form and course 
booklet to-

NAME   

ADDRESS    

 POSTCODE 
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Ideas for experimenters 

>9 
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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 5 ,LiV 
input is required at the LO input. The 

'7z-C 

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 f requencies. 

ELECTRONICS TODAY INTERNATIONAL - JUNE 1976 

'ELECTRONIC' 
DISPOSALS 
297 It Lonsdale St., Melbourne. 3000 

Phone: 663-1785 
TAPE  RECORDER  Microphones 

Dynamic 200 oh ms Switched $3.50 
P&P 50c. 

PHILLIPS  G.C.065.5  Auto matic 
Stereo  Turntable  co mplete  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 25c. 

PHILIPS Tuning Capacitors for A M. 

SW and FM. $2. each. P/P 60c. 

PHILIPS Beehive Trim mers. 4 to 25PF. 
10 for $2. P/P 50c. 

6.5 m m  Chassis  Mount  Switched 
Stereo sockets. 40c each. P/P 25c. 

Stereo  A mplifier  and  R.F. Board 4 
watts  RMS  per  channel  including 
circuit diagram. Boards are co mplete 
with  all  transistors,  capacitors  - 
resistors, etc. and are brand new - 
fa mous make. Only $6 set P/P 60c. 
Stereo balance meters, 11/2" x 7/8" x 
11/4" 200ua. $2 ea P/P 40c 

501-2 3 watt wire wound pots. $1 ea. 
P/P 25c. 

101-2 3 watt wire wound pots. $75c ea. 
P/P 25c 

6.8 UF 100v polyester capacitors for 
speaker networks. 75c ea. P/P 20c. 

Dual  50k  push  pull  switch  pots. 
(Astor/Philipsjcar radio 60c ea. P/P 25c 

M.S.P. 250v AC 3 AMP toggle switch. 
50c ea. P/P 25c 

Paddle switch. D.P.D.T. 250v AC 5A. 
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 lA 40c ea. 2N5088 NPN PN 3694 
NPN 10c ea  BF 198 - BF 199 NPN 
20c. ea. P&P 30c. 

A.3065  TV/FM  Sound System.  I.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 
com munication  equipment  -  brand 
new. Only $1 ea. P/P 40e. 

Balance  Meters 11/4 " x 7/8" x 11/4  
Deep 200 UA $2.25 ea. P/P 40c. 

M.S.P. 250V A.C. 3 AMP D.P. Toggle 
sw¡,tehes 50c ea. P/P 25c. 
1011 3 Watt. Wire wound pots 75c ea. 
PP 25c. 
7" Dia. Alu m. Fans 240V A.C. $6 ea. 
P/P $1. 
Multiple Electrolytics.  200 /IF -- 50 

- 25 /1F at 300V Plus 100 liF at 
325V. V W . $1 ea. P/P 30c. 

LEVEL  METERS  200  micro  amp 
sensitivity size 1" x 1" x 3/4" $1.50 
P/P 40e. 

SOLENOID>, -  tape  recorder type-
12V D.C. 51/ coils. 11/2" x 11/2" x 3/4" 
$2 ea. P/P 30c. 

TRANSISTOR RADIO. 5k miniature 
switched  pots.  30c  ea.  P/P  15c. 
Miniature  2 gang variable capacitors 
30c ea. P/P 15c. 

Slide Pots. Single gang. 5001-2A, 20KA, 
25 KA, 100 KC,  200KA,  200KB, 
500KA, 500KB, 1 meg.0, 35c ea. P&P 
35c.  Dual gang -  50KA, 250KB 1 
rneg.C, 2 meg.C, 60c ea. P&P 35c. 

Skele4on Preset Pots. 1001-2 - 2201-2 
47014 2.2K, 10K. 22K, 47K 10c ea. 
P&P 20e. 

Philips 812 dual cone 6" x 4" speakers 
$2 ea. P&P 60c. 

LARGE RANGE OF COMPONENTS 
-  G O V E R N M E NT  A N D 
M AN UF ACTURERS  DISPOSAL 
EQUIPMENT, ALSO STEREO AND 
liAM GEAR AL WAYS IN STOCK. 
 le 
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PACKAGE OF TEN - DEDUCT 15% 

PACKAGE OF ONE HUNDRED - DEDUCT 25% 

TT& 
7400 
7401 
7402 

7403 
7404 
7405 
7106 
7407 
7408 

7409 
7410 
7411 
7413 
7414 
7416 
7417 

7420 
7422 
7423 

7425 
7426 
7427 

7430 
7432 

7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 

.16 

.18 

.17 

.18 

.22 

.22 

.40 

.40 

.21 

.22 

.18 

.29 

.63 

.81 

.40 

.40 

.18 

.30 

.33 

.31 

.30 

.33 

.23 

.26 

.40 

.40 

.20 
1.13 
.89 
1.00 
1.00 
1.02 
1.07 
1.02 
1.20 
.20 

LOW POWER 

741.02 
741E03 
74104 
74E06 
74E10 
74E20 
741.30 
74442 

.Z9 

.29 

.79 

.29 

.2s 

.31 

.38 

7051 
7453 
7154 
7460 
7464 
7465 
7470 

7472 
7471 
7474 
7475 
7476 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
74% 
74100 
74105 
74107 
74121 
74122 
74123 
74125 
74126 
74132 
74141 
74145 
74150 
74151 

74E51 
74135 
74(71 
74(72 
79.73 
741.74 
74(70 
741.15 

1.71  74186 

.20  74153 

.20  74154 

.20  74155 

.20  74156 

.40  74157 

.40  74158 

.35  74160 

.35  74161 

.40  74162 

.40  74163 

.66  74164 

.45  74165 

.91  74166 
1.27  74170 
.46  74173 
2.48  74174 
.59  74175 
1.12  74176 

.82  74171 

.69  74180 
LIN  74181 
.91  74182 
.91  74184 
1.50  74185 
.51  74187 
.46  74190 
.41  74191 
.52  74192 
.69  74193 
.62  74194 
.72  74195 
1.02  74916 
1.20  74197 
1.20  74198 
1.12  74199 
.91  74200 

74279 

1.14 
1.29 
1.23 

1.23 
1.14 
2.06 

1.60 
1.44 
1.71 
1.60 
1.83 
1.83 
1.71 

2.65 
1.71 
1.86 
1.60 
1.02 
.97 
1.04 
3.43 

.91 
2.29 
2.29 
4.50 
1.35 
1.15 
1.25 
1.19 
1.25 
1.02 
1.44 
1.02 
2.06 
2.06 
5.90 
1.08 

.33  741.90  1.71 
74E91  1.67 
741.93  1.94 

.45  74E95  1.94 

.56  74(98  3.21 

.56  74E164 3.21 

.91  74E165 3.21 
1.44 
.79 

.38 

.29 

LO W PO WER SCHOTTKY 

741500  .36  74E512  .38  74E595  2.09 

741502  .36  74E540  .45  741.5107  .59 
74E504  .36  741.542  1.40  74E5164 2.20 
741 %8  .38  74E574  .59  74E5193 2-20 
74E510  .36  74E590  1.30  7415197 2.20 
74E520  •36  741593  1.30 

HIGH SPEED 
74H00 
74H01 
74H04 

74H08 
74H10 
74H11 
740420 
74H21 

.25 

.25 

.25 

.25 

.25 

74H22 
74H10 
740440 
74H50 
740452 

.25  74H53 
744155 
74H60 

.25 

.25 

SCHOTTKY 

74500  .38 
74502  .45 
74503  .38 
74504  .45 

745011 
74510 
74520 

8000 (NATIONAL) 
8091  .61  8220 
8092  .61  8230 

8095  1.25 
8111  .80 
8123  1,43 
8130  1.17 
8200  2.13 
8214  1.49 

0000 (SIGNETICS) 
8261  5'9  8/0 7 259 

61 404 57.2 
740462  .25 
74H74  .39 
7404101  .39 
7404102  .19 
74H103  .58 
74H 106  .58 
74H108  .60 

.52  74522  .38 
74532  .52 
74574  .38 

9000 
9002  .40 
9301  1.03 

8268 
8520 
8552 
8563 
8810 

1.49 
219 
1.49 
I.% 

2.19 
.62 
.70 

8111  .65 
8812  1.02 

8811  1.19 
8810  L19 
8831  2.19 

8833,  .29 
moo  1.19 

9309  .79  9601  .84 
9311 .79  9602  .79 

DTL 
930 
932 

936 

.15 
IS 
.15 

937 
944 
946 

15  949 
15  96/ 
15  %3 

IS 
15 
.11 

6 DIGIT LED CLOCK KIT 
INCLUDES) 
MA4314 clock circuit 
Ett1370 LED displays 1.250" ied 7 
segment I 

All necessary transistors. resislors & 
tapan torn 

1 double sided PC board accommodates 
LED's & do« k 

Schematic & inntructionn 
Doe,  not  include  121,-300  ma 
tryrotorrner. switches & case gy Leg 

QU ebT111 ENSCOU\T NOT 

APPL1C ABLE ON IHIV ITEM 

IC SOCKETS 

Solder Tall • low profile 
8 pin  5 .19  24 pin 

14 pin  .21  28 pin 
10 pin  .24  40 pin 

18 pin  33 

WIRE W RAP - gold plate 
14 pin  .39 

.43 

.39 

.09 

CMOS 
40004 
40014 
40026 
40064 
40074 

4008A 
4009A 
4010A 
40116 
4012.9 
44134 
4014A 
4015A 
40164 
4017A 

74C00 
74CO2 

74C04 
74C08 
74(10 
74C20 
74(42 
74(71 

.30  4016,1  1.19  40666 

.79  4020A  1.49  40684 

.29  «um  1.39  4069A 
1.55  4022A  1.10  4071A  .30 

.30  40234 •29  40724  .40 
1.79 
.66 
.62 
.13 
.29 

.52  40354  1.46  4528.6 
1.49 

8040 *  1.39  45854 
1.49  40424  1.69  49014 
.56  4049A  .68 
1.19 

40244  1.02  40734 

4025A  .29  40754 
40274  .68  40784 

4028.6  1.13  40826 
4030A  .51  4518A 

4050.9  .68 

.25  74C74  1.20  74(162 

.30  74(76  1.54  74(163 

.51  74(107  1.310  74(164 

.78  74C151  3.00  74(173 

.40  74(154  3.62  74(195 

.40  74(157  202  80(95 
1.55  74(160  2.85  80(97 
1.20  74(161  2.93 

1.02 
.51 
.51 

.45 

.45 

.45 

.40 
1.89 
1.84 
2.10 

45 

293 
3.06 
3.06 
261 
2.66 
1.35 
1.13 

CALCULATOR CHIPS 
C15002  12 digit. 4 lunation lined 

decimal - battery operation 
40 pin  2.79 

CT5005  12 digit, 4 function phis 
memory, lived decimal 
28 pin 

611145725  8 digit. 4 function. 
floating decimal 28 pin 

6045734 6 digit. 4 Sanction. 96 
battery operation 18 pin  3.95 

69.45738  8 digit, 5 function plus 
memory and constant 
'loafing decimal, 91, 
battery operation 
24 pin 

M645739  9 digit, 4 function. 9V 
battery operation 21 pin 

2.99 

1.98 

4.50 

5.35 

RISNIUNI115 

1101  256 bit RA M PAOS 
16 pin  1,0 

1103  1024 bit RAM M OO 
18 pin  I 43 

1702A  2048 bit static PROM 

elect. prog.. UV eras. 
24 pin  14.95 

/102  1024 bit static RA M 
(2602)  DEL/TEL comp. 1 tos 

16 pin 
2102.1  Saone as 2103.e “epl 5018ns 
5203  2048 bit static PROM 

elect prog. - UV eras. 
24 pin  10.95 

5260  1024 bit dynamic RAM 

MOO 16 pin  1.95 
5261  1024 bit dynamic RA M 

5405 lb pin  2.19 
5262  2046 bit dynamic RAM 

M OO 22 pin  1.15 
7489  64 bit ROM Tt( 16 pin  2.48 
82523  256 bit PROM SCHOTTKY 

16 pin  1.69 
193410  256 bit RA M bi-polar 

16 pin  1.95 
74187  1024 bit ROM TTL 

16 pin  5.45 

74200  256 bit RAM tri-state 
16 pin 

1.95 

2.99 

5.90 

AAAAAA UM CAPACITORS 
SOLID-DIPPED ••20% 

.1 mid  35V .25 ea. 6.8 mid 6V  .eo ea. 

.33 old 35V .25 ea. 6.8 mid 50V .40 ea. 
mid  35V .25 ea.  10 cold 25V .40 ea. 

2.2 mid 20V .25 ea.  15 mld 10V .40 ea. 
2.2 add 35V .30 ea.  33 mld 10V .40 ea. 
4.7 wild 16V .30 ea. 47 mid 65  .40 ea. 

SHIFT REGISTERS 
M M5013  1024 bit acorns. dyn. 

8 pin 

61615016  500. 512 bit dyn. 
8 pin 

SIS-4025  Quad 25 WI 
2504  1024 bit multiplexed dyn 

8 • in 

1.75 

1.59 
1.29 

4.95 

UNI  AAAAAA OAND 
PI plated • oppe, lot 00 board 

1 1 ." • t  2 to,. 01 r ls 
hole, lor 01P IC, .pac • tor 

à apag itor, 
Srf.al.le and 0rnple loi bead-  - 
10eaed.na 1(  $1.90 44. 

CT5009 CALCULATOR CHIP 
11 digit - 4 lunction with memory 
$1.39 

7001 CLOCK CHIP 
4-6 digit, 11.24 hr. alarm, timer and date 
tor uitt - with data  $5.05 

DVM CHIP 41/2  DIGIT 
M M5330 - P channel device provides 
all logic lor  digil roll meter. 16 pin 
DIP with data  812.05 

50545738 

8 digit nwhiplened - lire lunction - 
chain operation 2 key memory - floating 
decimal  -  independenl constant - 
nuerlacen with led with onln digit Wirer - 
9  halt. ope.. 24 pin  53.95 

JULY SPECIALS 
Memory 

5260  " 

5261  " 
5262  " 

5002  Calculator Chip 
5005 

5738 
309K 5V Regulator 
741  Operational Amp), 

3900  Quad amplifier DIP  10/53.20  100/529 
74123 Dual Monostable 

Multivibrator 
MAN 1 Display 

10/810.00 100/88,8 
10/811.90 100/81534 
10/811.90 100/$164 
10/813.90 100/$127 
10/811.90 100/$104 
10/813.90 100/8177 
10/870.00 100/$176 
10/$10.00 10 069 
10/82.50  loo/$z2 

10/85.60  100/550 
10/811.90  100/2104 

CLOCK CHIPS 
EAM5311  6 digit multipleved BCD, 

7 seg 12-24 Hr. 
50-60 He 28 pin 

M M.5312  4 digit inuitiplexed BCD. 

7 seg 1 pp.. 12.23 Hr. 
50-60 He 24 pin 

$4.45 

3.95 

M M5314 

161/145316 

CT7001 

6 digit multiplexed 12-24 Hr, 
50-6011z 24 pin  4.45 
4 digit, 12-24 Hr. 50-60 Hz, 

alarm 40 pin  5.39 
6 digit, 12-24 Hr, 50-60 Hz. 
alarm, timer and 
dale circuits 28 pin  7.95 

MISC DEVICES 
ULF+ eloa FM gain block 34d8 mDIP  1,35 
ULN2209  FM gain block 48r38 mDIP  1.59 

2513 64 y 8 y S character generator 11,00 

CA 3046 Transistor array 14  pin DIP  .86 

METAL FILM RESISTORS 
• 1%  W ATT 

OTO - PRICE  PRICE  PRICE 
EACH MINIMUM 10 MINIMUM 100 

PER VALUE  PER VALUE 

-  10 
10 - 100 
100 - 1000 
1000 - 

120 
.20  0.15 

.10  5.09 

.10  .os 

RESISTANCE (OH MS) 
22.6  71.5  182  887  11.8K 4&2K 
21.7  78.7  187  1.150 13.0K 45.36 

25.5  64.5  191  1.5 k 15.0K 48.76 
10.9  105  205  2.49K 18.2k 54.96 
14.8  110  232  1.570 19.16 60.46 
40.2  115  243  4.756 19.60 64.96 
45_3  137  499  5.490 22.60 69.80 
31.1  147  604  6.040 24.90 84.56 
61.9  158  715  7.150 28.00 
64.9  178  806  8.250 37.46 

Zener Diodes, Diodes & Rectifiers 

IN 4866  Diode  250V  S .25 ea. 
IN 715A Zener  11V  .25 
IN 747A Zener  3.69  .25 
IN 754A Zener  6.81, .25 
IN 756A Zener  8.29  .25 
IN 904  Sw. Diode  30V  .10 
IN 914  55m. Diode 100V  .10 
IN 4858  Zener  120V  .25 
IN 52304 Zen.)  4.76  .25 
IN 52428 Zener  129  .25 

DISPLAYS 
MAN1  51.95 
MAN2  1.95 
MAN3A  .19 
MANS  2.95 
MAN6  1.95 
MAN7  1.49 

MANS  295 
MAN %  2.95 
DL1OA  2.19 

DISCRETE LEO'S 
54(4  s.29 

4V50  .15 
N5L100  .15 
N51.101  .15 
N51.102  .15 
XC209-R  .18 
MV 5420 
RED  .18 

GREEN  .18  
AMBER  -18  
CLEAR IS 

MULTIPLE DISPLAYS 
fs,SN33  3 digit .12." red LED 
HP5062-  5 digil .11 red LED 
7405 

31135082.  4 digit .11 red LED 
7414 

SP•425-09 9 digit .25 gas disch. 

1.79 

3.49 

3.25 

1.79 

5., OFF ON ORDERS OVER $50.00 
10.3 OFF ON ORDERS OVER $100.00 
15  OFF ON ORDERS OVER $ 500.00 

1201  Neg Reg 5, 12, 15 TO-220 
120K  Neg Reg 5.2, 12 TO-3 
322  Prec nion Time, DIP 
324  Quad Op Amp DIP 
339  Quad Compwator DIP 

3400 Pos V reg I5V. 65, 05, 126. 
151/, 1814 2491 TO-1 

3405 Pos V reg 15V. bV. 8V. UV. 
liV, 111V. 24V1 10.220 

170  ACC/Squelch AMPL DIP 

172  AF•IF Strip deter lor DIP 

173  A M.' F McSSB Strip TOES 
176  Po, I. Reg mDIP 

380  2n• Audio Amp DIP 
380-8 .1.• Audio Amp mDIP 
181  Lo Noise Dual preamp DIP 
.182  Lo Noise Dual preamp DIP 

531 High Slew rate Op Amp 
540  Power driver TO-5 
550  Prer V Reg DIP 
555  Timer rnD1P 

556A Dual 555 Timer DIP 
560  Phase Locked Loop DIP 
561  Phase locked Loop DIP 

565  Phan. locked Loop 01P 10.1 
566  timeline Gein mDIP TO-5 
567  lone Decoder inDIP 

709  Operational AMP TO-S or DIP 
710  Hi Speed Volt Comp DIP 
711  Dual Dilleeenie Compar DIP 
723  S Reg DIP 

733  Dill. video MAIL  10-5 
739  Dual Hi Perl Op Amp DIP 
741  Comp Op Amp rnDIP TO-5 
747  741 Dual Op Amp DIP or TO-1 
748  Freq Adj 741 mDIP 

1304  061 Mulpx Stereo Denied DIP 
1307  IN Mulpa Stereo Demod DIP 

1456  Op Amp inDIP 
1458  Elba' Comp Op Amp rnDIP 
1800  Stereo mulliplesei DIP 

3900  Quad Amplilier DIP 
7524  Dual (OM memory senne Amp 

75 25 Dual core memory sense Amp 

m a  Voltage contr. osi LoP 

8864  9 DIG Led Cath Drer DIP 
75150 Dual UM' Miser DIP 

75451 Dual Perepheral  inDIP 
75452 Dual Peripheral Order RIDIP 

LINEAR CIRCUITS 

300  PON t Reg ryuper 721) NOS  S .82 

301  Hi Pert Op Amp rnDIP TO-5  .33 
302  %oh lollower 50.5  .61 
304  fires V Reg TO-5  .92 
305 Pos V Reg 10.5  .82 
107  Op AMP (super 741) mDIP TO..,  .30 
10,3 Muro Pnvr Op Amp rnDIP TO-5  1.02 

)09k 51) IA regulaloe 10-1  1.35 
310  V Follower Op Amp mDIP  1.23 
ill  Ho pert V Comp rnDIP 10-5  1.09 
319  Hi Speed Dual Comp DIP  1.30 

1.60 
1.60 
1.96 
1.75 
1.69 

1.94 

1.71 

1.20 

2.93 
2.42 

.68 
1.30 

1.25 
1.75 
1.75 
2.95 
2.95 

1.02 
.69 
1.71 
4.54 
4.54 

1.39 
2.59 
249 
.30 
.69 
.30 
.71 
1.02 
1.23 
.37 
.82 
.40 
1.23 
.85 
1.83 
.71 
2.85 
.49 
.52 
1.13 

4.89 
239 

1.75 
.40 
.40 

75453 1/51) Dual Periph Driver  1,01F  .40 

75491 Goad Sew Driver lor tED DIP  .82 
75442 Heu Digit driver DIP  .92 

Date sheets on request. Add 30a each if item is priced below 81.00 each. 

The prices as  listed are  in  Australian dollars.  Send bank cheque with order. It 

international postal money order o 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 

wiz& P. O. BOX 3036 / M ONTEREY, CA. 93940 USA 
PH ONE (408) 659-3171 

Duty may be payable on products imported. 



Ideas for experimenters 

TEMPERATURE STABILIZED 
RELAY 

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 Dl. Gain/temperature 
stabilization  may  be  obtained  if 
required by using a positive temperature 
co-efficient resistor for R3. 

BROAD BAND AMPLIFIER 

12.V 

This circuit has a typical gain of 10dB 
and bandwidth of 90 MHz. 
Input  impedance  is  around 
10 megohms in parallel with 1.0pF. 
Output impedance is reasonably high 
and depends mainly on 02; output 

capacitance will be around 2 to 3pF 
with careful construction. 
FET, 01, should be an n-channel type 
with low gate source capacitance and a 
high cutoff frequency. 
The transistor, 02, should have a high 

gain-bandwidth  product  and  low 
collector-emitter capacitance.  Careful 
selection can extend the bandwidth 
beyond 100 MHz. 

MODIFIED VOLTAGE DOUBLER 

21 
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 terminal) of 
one of them. 

FERGUSON t 

Manufacturers of: Electrical/ 
electronic equipment, wound 
components  and  lighting 
control equipment. 

BRANCHES 
IN ALL STATES 
FERGUSON TRANSFORMERS 

PTY. LTD. 

HEAD OFFICE. 

331 High Si.. Chatswood. 2067 
P.O. Box 301, 

Chatswood, NS W. Australia 2067 

Phone: 02-407-0261 

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 sa me.  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 fa m-
OuS British fir m of 
W HARFEDALE.  A 
2 0 0 m m  Bass 
speaker  with  rigid 
die cast chassis and 
co mpliant 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 

speaker)  limits  of 
3 dB.  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 C5-411 for shelf or floor place ment. 
The  particularly solid  250 mm woofer 
drives fro m 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  A merican  speakers  from 
PRO-LINEAR. The model EDS 3000 is 
an  excellent  3 way  system  with  a 
300 m m woofer coupled to a 125 m m 
mid-range and 75 m m tweeter. As well as 
fine all-round perfor mance, foa m 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  ho me 
constructor by GOOD MANS, the DIN 
20 is a co mplete 2 way kit, handling 40w 
in reco mmended enclosure. $96 per pair 
plus $2 P&P. Send a 20c sta mp for our 
latest catalogue. 

LIMITED STOCK SPECIALS 

DEITRON 

DEITRON 

DE ITRON 

amplifier. 

1515  amplifier 

2525  amplifier 

12+12w. 
$119. 

15+15w 
$149. 

25+25w 
$169. 

All above plus $3 freight. 

FIDELITY 
SERVICE 

19 Borman St., Slacks Creek, Old. 4114 
Phone 208-2922. 
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STAR 
DELTA CO. 

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 

"OVER" 
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 

FR
O
M 
CL
O
C
K 

DM8863 

r 

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  to 1,5, 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 H 

18 

10 

PIN 18 

PIN 1 

PIN 14 

PIN 7 

PIN 9 

ALL PINS TO 
DM8863 

PIN 10 

PIN 1 

to  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 
number six. 

TOOTH-PASTE 
CAP 

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 

OFF 114\ ZV1 

0-N  ,9V 

2 z 6V 50mV 

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. 
R 1 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  maintai ns  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 
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 
self-index label. Simply peel off the old label and put on a new 
one when you change the recording contents. No more mess 
on the label. 

maxell® 

MegnetIC Material structure 

Conventional magnetic panela 

gezu mam m,,FmkF 
Gamma hem., le 

Dimensional ratio  = 6 — 

EPITAXIAL magnetic particle 

Gamma hematite  Cobalt ferrite 
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For further information please write to Maxell Advisory Service, P.O. Box 49, Kensington, N.S. W. 2033. 
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A DC to 6MHz,CALIBRATED, 
TRIGGERED, OSCILLOSCOPE 

FOR UNDER $200! 
6 Typical frequency response 

—3db 
DC to 6MHz-3db 10mV to 50V/cm 

—6db 

Trigger range 

5MHz Trigger 

O 
DC 5Hz  MHz 

bvird 504 
5.5kg of high performance with 12 months 
warranty. 

JUST LOOK AT THIS SPEC 
DC to 6MHz-3db 

10mV to 50V/cm 

5Hz to 15MHz 

0.5µSec to 1sec/cm 
DC to 1MHz-3db 

8 x 10cm 

1.6KV 
-±400V DC isolation 

bandwidth 

sensitivity 

triggering 

time base 

X—Y operation 

CRT screen 

EHT 

input ground 

PLUS 
5% calibration including effects of a 10% line change. 

1  2  3 4 5 6  8 10  15 

Completely automatic triggering of almost any waveform to 
15MHz 

Phase corrected X—Y operation to <3° from DC to 50kHz. 

Usable frequency response to beyond 25M Hz. 
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. 

30  50 

Si9nas at 31/1/76 
plus tax if applicable. 
Ex distributor, Aust. Capital City. 

Price includes x1 signal and ground probes. 

Winner of 
Award for 

Outstanding 
Export Achievement 

We invite you to our Mulgrave premises for a practical demonstration 
and discussion on oscilloscopes and other instruments in our range. 

- ••  V  3178 

PHONE: (03) 561 2888 
CABLES: 'OSCILLOSCOPE, MELB.' 

N.S.W. PHONE: (02) 929 7452 
DISTRIBUTORS: S.A.: (08) 269 1244 

W.A.: (092) 25 3144 
OLD.: (07)  52 7255 
TAS.: (002) 23 1843 

1955/1976 21 YEARS OF AUSTRALIAN 
DESIGN INNOVATION 

MB76018 

B.W.D. Electronics Pty. Ltd., 
P.O. Box 325, Springvale, Vic., 3171 

Please let me have full details 
on the bwd504 oscilloscope. 

Name   

Company   

Address 

1 



SERVICEMEN 

Scratching your head 
won't help 

THIS WILL! 

‘9S 7PAL 
Trade Mark 

SERVICE 

15 Years of service 

[ELE VISION 

Manuals on: 

HANDBOOK 

Colour and Monochrome. Also Cassettes and Transistor Radios. 

Colour TV Books!! 
Patchett's:  Colour TV  with  Part 
Bohlman's: PA L-D Colour Receivers 
Bohl man's: Colour TV Picture Faults. 

Send for your brochure .— 
J.R. PUBLICATIONS 
P.O. Box 29 
CHESTER HILL 
2162 

Ref to PAL System. 
Questions & Answers. 

or: 
or call:  New Zealand series 
53 Stanley St.  VITAL BOOKS LTD. 
Peakhurst  P.O. Box 8601 
N.S.W.  Symons Street 
Phone 53 6295  AUCKLAND N.Z. 

POLYSTYRENE 
CAPACITORS 
Allied Capacitors are continiung the 
manufacture  of  Polystyrene 
Capacitors to close tolerance such 
as 1%, 2% and values not :Wily 
available from overseas such as 63, 
250, 400, 630 and 1000 volts. 

Tubes 
Tubes 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 
Corporation 
No w  produce  a  most 
comprehensive  catalogue  of 
converter  products-analog-
to-digital,  Synchro-to-digital 
Hybrid, Tracking Synchro converts, 
etc. 

Catalogue $5.00 post paid 

Allied 
Capacitors 
214 Harbord Road, 
BROOKVALE, 2100 
P.O. Box 198, 

Phone 938-2135 (Area code 02) 
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This is the only 
tool needed 
to build 
the new 2. 7BW 

./ Hi-Fi 
SPEAKERS 

//'  (AND ITS SUPPLIED/ 

Do it yourself and save! The new G.H.E./Philips 7BW 
speaker kits are available now. Kits include pre-cut timber 
panels all hardware and require no soldering. The popular 
7B, 3 way system offers 28-20,000 HZ response and 
optimises 10-40W R.M.S. Amplifiers. 

1111111.11.111 

Send coupon for spe,:ification brochure: 

NAME:   

ADDRESS:   • 
• 

George Hawthorn 
Electronics 
966-968 HIGH ST, ARMADALE, 
MELBOURNE, VIC, 3143. 
TEL 509 0374, 509 9725 

30 Lexton tioaditox Hdl.Voc..3128. 
Australia  Telex 32286 

W HEN IT 
COMES TO 

ROTARY CONTROL 
YOU CAN'T GO 
PAST SOANAR 
FOR LO W 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 
SINGLE 
SWITCHED 

LOG 
LIN 

24 mm & 16 mm 

Technical literature 
available on- request. 

SOANAR ELECTRONICS PTY. LTD. 
SALES OFFICES VICTORIA 89 0661 

NS W  78 0281 
S AUST.: 51 6981 
OuEENSLAND 52 5421 
w AUST.. 81 5500 

II 
SOANAR 
GROUP 



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 

Benjamin Britten's 

WA 
Conducted by William D. Hall 

am( 0 
)f»Ù MSC 

dbx encoding labels may soon be a common sight. 
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of such recordings and Stan Kenton's Creative World label 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. 

110 

... 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. 

Conuo Sound 
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Presenting 
a remarkable range 
of products... 
a remarkable 
philosophy. 

The world'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. 

viie yciu to audition this remarkable 
quipment at the selected Hi-Fi specialists 



grit NT011 

•;STANTON pickups are the almost 
Unanimous  choice  of  recording 
'studios,  Radio  Stations  and  TV 
„Stations. 

They are unique in that they offer 
:Spectacular  performance  without 
;fragility. They also lead the held in 
....Consistency —a quality lacking in 
.1Most pick-ups 

From the illustrious Calibration 
'Standard 681 EEE through the 681 
E and 500 EE to the Broadcast 

;500A (so popular with radio stations) 
'There is a Stanton pick-up to meet 
-,The most enacting need. 

EEEri o 

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 

Stanton 500A, 
the Broadcast 

Standard Cartridge 
as used by the 
majority of radio 
stations through-
out Australia. 

the remarkable products... 

EONS is a new name to the world of  Built 
in Scotland. the Fons C030 turntable has such 
exciting features as: — 
D D.C. Servo controlled motor with gold plated 
commutator and silver plated brushes. 

[_ • Speeds. push button selected for 33. 45 and 
78 RPM but continuously variable from 29 
to 100 RPM 

Li Hyper-concentric bearing typically better 
than 1- 0.000076mm. 

D Rumble typically -79dB. 
Wow and Flutter better than 
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 confirm this. 
In tact, direct comparison with another highly 
regarded unit using the same Stanton 681 EEE 
cartridge showed a dramatic improvement. 

Neal 102 

Neel 103 

Neal is a name new to Australia but it has 
established a formidable reputation in the 
U.K. for quality, ruggedness and performance 
stability. 
The Neal Transcription Cassette Recorder is 

the product of people who have many years 
experience in the design and manufacture of 
tape recording equipment. 
The one word that sums up their design and 

their product is -integrity". You will find 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) inputs 
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 control 
check. A cassette actually recorded on the 
machine you buy. This is your guarantee of 
quality. 
"Hi-Fi for Pleasure" (August 1975) consider 

the Neal 103 as being "the obvious choice ol 
the serious enthusiast or semi-professional'. 



MAI 
SAE Miwk XXX 

SAE Mark XXXII 

SAE Mark IV DM 

teateMe 

SAE Mark IX8 

1.1.111. .11 

. SAE Mark XXV 

goe.fie.mt. 

11111111 !.. 

S.A.E. Preamplifiers, Power amplifiers and Equalizers have 
taken the professional field by storm. The acceptance of S A 
into their ranks has been almost unprecedented. 

Mark XXX Preamplifier with Mark XXXIB Power Amp'diet te togs 
you Connoisseur Sound at budget 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 tested by "High Fidelity" in May 1974. 

at 0.031 % THO 20HZ to 20KHZ at 50 watts output per channel. 

Mark IX6 Preamplifier with Mark IVOM Power Amplifier. This 
combination brings you a versatile Equalizer Pre-amplifier with a 
power amplifier that was described in the "Popular Electronics 
May. 1975 review as "True state-of-the-art performance with dis-
tortion levels that cannot be measured with any but the most ad-
vanced laboratory instruments." "For all purposes the Mark IVDM 
is a distortionless amplifier". Actual measurements were 0.005' „ 
at Rated 100 watts per channel and only 0.1 % at 190 watts peu 
channel! 

Mark XXV Power Amplifiers. This is surely today's ultimate 
amplifier. It is rated at 300 watts per channel, both channels driven. 
into 8 ohms, and S.A.E. ratings are almost unreasonably conserve 
live! Built-in forced air cooling ensures tong life for all components 

Mark IB Preamplifier was designed for those who have, or intend 
to have, very complete audio installations. 
"Stereo Review" October. 1975, says "When it comes to opera 

ting and control flexibility, the S.A.E. Mark IB has few peers." 
The harmonic distortion, excluding hum which "was far below 

MA3 

mi 

••wi a .•• 

--elMOMidtke  

mi 
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Vale 
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 & VVollongong. 
Newcastle Hi-Fi, 642 Hunter St, Newcastle. 
Autel Systems Pty. Ltd. 
639 Pacific Hwy., Chatswood. 

VIC.:  Sound City, 360 Lansdale St., Melbourne. 

GILD.:  Stereo Supplies, 95 Turbot St., Brisbane, 

W.A.:  The Audio Centre, 883 Wellington St., Perth 

TAS. : United Electronics—Hobart, Launceston and 
Burnie. 

Head Office: 158 Railway Pde., Leederville, Western Australia, 6007. Phone 812930. 
N.S.W. Office: 100 Walker Street, North Sydney, N.S.W. 2060. Phone 9224037. 
Victoria Office: 103 Pelham Street, Canton, 3053. Phone 3477620. 



SALE 
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 
Equipment - 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: 
Alar m Modules, Electronic Eyes, Photo 
Sensitive  Cells,  Microwave,  Ultra 
Sonics,  G as/Heat/S moke  Sensors, 
Sirens,  Bells,  Pressure  Mats,  Door 
Monitors,  Car/Caravan/Home/Office 
Hold  Up  Factory  Alarms,  Key 
Switches,  Reed  Switches,  Relays, 
Shock  Recorders,  Alu miniu m  Tape. 
'(ou Na me It. We Have It. 

DO  IT  YOURSELF  PRE-WIRED 
SYSTEMS EASY INSTALLATION. 

PORTABLE ALARMS 
Microwave Syste ms concealed in Hi-FI 
Speaker  Enclosures  or  Desk  Units, 
Mains  Operated,  Fully  Auto matic, 
Self-Resetting with battery standby. 

Send  80c  in  Sta mps for Illustrated 
Catalogue. 

N.S.W.  AGENT  FOR  NIDAC 
SOLI D  STATE  SECURITY 
SYSTEMS 

WHOLESALE SECURITY FROM 

PROTECTOR 
R.C.ALARMS 
119-121 Pittwater Rd, MANLY 

N.S.W. 2095 PH: 977-6433 

e 
HAM RADIO ELECTRONICS 

BARGAIN CENTRE 
390 Bridge Road, Richmond, Vic. 

42-5174 
Please allow for postage & packing 

when ordering by mail 

Plenty  of BARGAINS for the < 
Radio Amateur or the Hobbyist. 
2N3055 TRANSISTORS $1 each 
58 ohm COAX CABLE 100 yd Rolls, 

1/8" diam. $12 roll P&P $1.75 
52 ohm COAX CABLE 1/4" diam. 45c 
yd, 50c metre. 

DOW KEY COAXIAL RELAYS 48 volt 
D.C. operation $15 P&P 75c. 

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 
each P&P 75c 

SONAR SLIDER POTENTIOMETERS, 
2 7/8" x 3/8" x 3/8". Available in 
500 OHM, 20K, 25K, 100K, 500K 
and 1 MEC. 65c each or 10 for $5.00 
P&P $1.00. 

CAR  EXTENSI ON  SPEAKER 
CONTROLS.  Use  both  spelkers 
together 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. 

"PHILIPS" TYPE CONCENTRIC 
TRIMMER CAPACITORS 

with threaded stud for easy mounting 
25c each or 10 for $2.00 

"ZEPHYR" 2K ROCKING 
ARMATURE MICROPHONES 

desk type with P.T.T. switch in base. 
515.00 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. 
operation. In sealed carton. $15. P&P 
$2.50. 

6ft 240V AC POWER CORDS with 
moulded 3 pin plug 75c each or 10 
for $6.50 

STEREO TONE ARMS complete with 
ceramic cartridge $5.90 each P&P 
30c. 

EDGEWISE 0-1 mA METERS 21/4 " x 1/4" 
face 3" deep calibrated 0-5 $3 P&P 
75c 

RF AMPLIFIER AM 4306/GRC 

Originally  used  in conjunction with 
PRC25 which covers 30-75 MHz FM. 
Requires 1-4 watts drive and gives a 
nominal 25 watts out. Brand new in 
sealed box. $19 each $3.50 p&p 

M AIL ORDERS WELCOMED. Please 
allow pack and post items listed on this 
page, if further information required 
send a stamped S.A.E. for im mediate 

At.  reply from the above address. 

M. J. NEILSON 
AUDIO (SALES) 

POST FREE 
SPECIAL INTRODI c.TORy (iFFER 

Sergeant Tif 3M AM-FM pocket radii., 

features: 

separate AM (4  tuner section, 

455 KII: AN lb. stage 
10.7MIlz FM IF stage 

telescopic b7ll aerial 

inbuilt ferrite nid AAI aerial 

complete with hattery,earpiece 

and carrying strap 

i•ery solid 'military style' cas, 

overall dimensions: 

I.? X S.3 X 4.3 ems 

SI 3.0(1 

Elie %or), popular high qualil'y 111'1'•AC111 

range ol blank cassettes. 

C60 
C90 

C 120 

UDC 60 

UDC 90 

UDC 120 

UDR 60 

111/R 90 

1-11 
1.50 

I.85 

2.40 

2.00 

2.35 

3.15 

2.35 

3.00 

12-35 
1.35 

1.75 
2.25 

1.90 

2.25 

3.00 

2.25 

2.80 

364 
1,25 

1.65 

2.15 

1.80 

2.15 

2:80 

2.15 

2.65 

Minimum order 55.00. For any enquiries. please 

phone Murray Neilson 103) 819 5291 or send SAE 

F.O. Ito\ 133 I lain thorn, Vie., 3122. 

Logan Brae 
Audio Sales 
PRICES DOWN! - RANGE UP! 

HITACHI  less  12 off  36 off 
than 12 

C90  $1.75 ea $1.60 ea  $1.50 ea 
C120  $2.30  $2.10  $2.00 
U0C9 0  $2.25  $2.10  $2.00 
UDC120  $3,05  $2.80  $2.65 
UDR C 60  $2.25  $2.10  $2.00 
UD RC90  $2.85  $2.65  $2.55 
BASF CRO2 
C9 OSM  $2.90  $2.80  $2.65 
SONY 
C60  $1.45  $1.30  $1.20 
C90  $1.85  $1.70  $1.60 
Quantity  discount  applies to mixed 
orders. Ring or write for prices on larger 
orders 
Clearance Sale: Genac Ultra Hi-Fidelity. 
$1 ea. 

POSTAGE:  Up to 6, 60c or $1.20 
airmail or N.S. W. $1.20 plus 10c per 
doz. Vic., S.A., Qld., $1.75 plus 25c 
per doz.  W.A., Tas., N.T., $1.90 plus 
40c per doz. 

RAMBLER ELECTRONIC 
CLOCK RADIO 

FEATURES: L.E.D. Display-Di m mer, 
Hour- Min-S e c AM/PM, Sleep timer - 
1-59 mins, 9 min snooze switch, power 
interruption  warning,  RA DI O 
FEATURES:  A M/F M Tone Control, 
Wide  spread  dial,  good  tone  & 
sensitivity. 

3 MONTHS GUARANTEE 
$53 NS W. $54 interstate (post. incI). 

P.O. Box 24, Carlton, NSW 2218 
Please send SAE with enquiries 
Telephone (02) 587-3475 



‘1!r, 
fluir — 

BROADCAST ENGINEER! 
SENIOR TECHNICIAN! 
TECHNICIAN 
Radio 2LJE Sydney wishes to make additional 
appointments to its technical staff. The positions 
will be filled by individuals seeking to further their 
careers and who can work accurately and with 
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. 
A BOCP is essential and a higher qualification 
would be desirable. 
An attractive salary will be negotiated to 
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 2LJE Sydney Pty .Ltd., 
Box 950, 
North Sydney 2060. 

TOP PROJECTS 
VOL. 3 from Electronics Today. 

Latest volume in our series of project books — Reprints 
of some of the most popular projects from recent issues 
— FM tuner, 25 watt amplifier, ETI 400 speaker system, 
Colour organ, Frequency counter, Digital voltmeter, 
Radar intruder alarm and more. 

Available  at  all  newsagents  or  direct from  our 
Subscriptions Department, Modern Magazines (Holdings) 
Ltd, 15 Boundary Street, Rushcutters Bay, NSW 2011. 

rop 
Pecxecrs 

froki ne 3 

fity»  tues ro cial, 52 50 

$250 
(plus 40 cents 
postage) 

A Modern Magazines 
Publication. 

Autoranging 5-Function Multimeter for *$209 

ilrbia  .34 ?O A T'A tflL)LViMETEf 
Hek,x. LILT 1  xf,“3 

P er4W E R 

• 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 272 5911  • CANBERRA 95 3733  • PERTH 86 5455 
• BRISBANE 229 1544  • MELBOURNE 89 6351  • SYDNEY 449 6566  HE WLETT ‘ 11 PACKARD 

906013 
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NATIONAL RADIO SUPPLIES 
332 Parramatta Road Stanmore 2048 Ph. 567398. 

STEREO RADIOGRAM 
FM-AM - 3 piece 

SPECIAL 
AT 

$49.00 

AUTO EJECT 
CASSETTE CAR STER E) 

e 4-IC Circuit 

• Fast Forward & Fast 

Rewind 

• Auto Eject 
• Indicator Light 

• Separate Tone, 
Volume & 

Balance Conti ols 
• 9 Watts Output 

Four Star - 12 mths Warranty 

$69.00 with Speakers 

PACK SPECIALS 

AT LAST 

YEARS PRICES 

SPECIAL 
C60 LHSM $1.80 
C90 LHSM $2.00 
C120 LHSM $2.80 

POLYESTER PACK 
Mixed 50 at $2.00 

CERAMIC CONDENSOR PACK 
100 for $2.50 

RESISTOR WIRE-WOUhlD PACK 
50 for $5.00 - 3 & 5 & 10 watt 

MICA PACKS 
50 for $3.00 - 20 for $1.80 

POTENTIOMETER PACK 
20 for $2.50 

DOUBLE POTENTIOMETER 
PACK 

10 for $4.00 

RESISTOR PACK 
100 for $1.50 

6CM5 - $1.50 
68L8 - $1.00 
613M8 - $1.00 
6Y9 - $1.50 

ELECTRONIC CLOCK RADIO 
AM-FM  with  alarm-seconds-snooze-sleep 
control. 

SPECIAL 
$40.00 

BASF TAPES 

C 60 LHSM  $1.80 
C 90 LHSM  $2.00 
C 120 LHSM  $2.80 

SPECIAL 
Yokes 1100 Philips 
few at $8.50 

3101 EHT $9.00 

VALVES GALORE 
- Cheaper than ever. 

6)(9 - $1.20 6SN7 - $1.00 
6U9 - $1.20 6IN8 - $1.30 
IS2 -  $1.00 6AL3 - S1.15 
6DX8 - $1.20 6U7 - 30e 
6GVV8 - S1.10 807 - 80e 
68M8 - S1.10 6K8 - $1.00 

POWER PACKS 

240V - 6-9V 
300ma - $6.90 
Suitable for radio, 
calculator, etc. 
Eliminates battery 

costs. 

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 
FM 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 60 AMP 

10 for $5.00 

T.V. BALUN 
300 ohms to 75 ohms E0c 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. 

still only $1.00 eacl,. 

PLEASE INCLUDE 20% OF CRDER TO COVER POSTAGE & 
PACKING.  CO.D.  IF  NEEDED.  ALL  EXCESS  Pœ•rAGE 
REFUNDED. 



electronics today SER VI CES 
A DVERTISERS INICIE X 

READERS' LETTERS 
We make no charge for replying to readers' letters, however readers must 
enc'ose a foolscap-size stamped addressed envelope if a reply is required. 
Queries concerning projects can only be answered if the queries relate to the 
project as published. We cannot assist readers who have modified or wish to 
modify a project in any way, nor those who have used components other 
than those specified. 

TELEPHONE QUERIES 
We regret that we cannot answer readers' queries by telephone. 

SUBSCRIPTIONS 
Electronics Today International can be obtained directly from the publishers 
for $14.00 per year (including postage) within Australia. 
The cost for countries outside Australia is $14.65 including postage (surface 
mail). Airmail rates will be quoted on application. Subscription orders and 
enquiries should be sent to the address below. 

BACK ISSUES 
Our subscriptions dept can supply 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, 
15 Boundary St, Rushcutters Bay, NSW 2011. 

PHOTOSTATS 
Photostats of any article ever published in ETI can be obtained from our 
subscription dept (address above). The price is currently 45 cents per page 
including postage. 

CONTRIBUTORS 
Material is accepted from time to time from outside contributors. Payment 
is based on quality and is paid 30 days after the date of publication. 
Constructional projects will be considered for publication but the standard 
of design must be to fully professional level. All material must be typed 
using double spacing and wide margins. Drawings, circuit diagrams etc need 
not be to professional standards as they will be redrawn by our staff. It is 
advisable to contact the Editor before submitting copy. 
A large stamped addressed envelope must be included if unsolicited material 
is required to be returned. 

ADVERTISING QUERIES 
Queries concerning goods advertised in ET! should be addressed directly to 
the advertiser — not to ourselves. 

NEWS DIGEST 
News Digest items are published free of charge. Manufacturers and importers 
should send material at least four weeks before the date of publication. 
Photographs should be of high contrast and preferably at least 100 by 
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 hold 12 issues of ETI are available from our subscription dept 
(address above). Price is $4.50 (plus 80 cents postage NSW & ACT — or 
$1.50 all other States) 

COPYRIGHT 
The contents of Electronics Today International and associated publications 
is fully protected by international copyright under the terms of the Common 
wealth Copyright Act (1968). 
Copyright extends to all written material, photographs, drawings, circuit 
diagrams and printed circuit boards reproduced in our various publications. 
Although any form of reproduction is technically a breach of copyright, in 
practice we are not concerned about private individuals constructing one 
or more projects for their own private use, nor by pop groups (for example) 
constructing one or more items for use in connection with their 
performances. 
Commercial organisations should note however that no project or part 
project described in Electronics Today International or associated publica-
tions may be offered for sale, or sold, in substantially or fully assembled 
form, unless a licence has been specifically obtained so to do from the 
publishers, Modern Magazines (Holdings) Ltd or from the copyright holders. 
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Sydney: Terry Marsden (Manager), 
15 Boundary St., Rushcutters Bay, 2011. 
Tel 33-4282. 
Melbourne: Clarrie Levy, Suite 24, 
553 St. Kilda Rd, Melbourne. Tel 51-9836. 
Brisbane: David Wood, 11-14 Buchanan 
St, West End. Brisbane. Tel 44-3485 
Adelaide: Ad Media Group, 68 North Terrace, 
Kent Town, 5067. 42-4858. 
Perth: Aubrey Barker, 
38 Mounts Bay Rd. Tel 22-3184. 

London: Electronics Today International, 36 
Ebury St, SW1 WOLW Tel 01-730 8282. 
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is printed (in 1976) by Wilke & Co Browns 
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Play with a loaded deck. 

Parked with features brim front to 
ba, I. 1 'HIrInPt'A now CT F igt coAsottt, 
•cf(,( ti 1....111 thi‘ nil. ri your favor 
A bilianco d i•imii)inaii,)ri of precision 
and convenieil, credied by Pioneer to 
heat even the bust reet-to-reel decks 
at their own game 
The CT-F9191 starts out by delivering 
top performance via «O M to the 
front A newly designed tape carriage 
employs hexagonal reel shafts plus 
twin-link stays. The cassette is com-
pletely visible for checking tape move-
ment and direction (a Pioneer exclu-
sive). And since there's no rattle-prone 
ejection mechanism, changing tapes 
is a "snap:' 
In the CT-F9191, two motors provide 
the key to stable tape transport An 
electronically controlled DC motor 
with built-in generator guarantees 
accurate record/play tape speed. A 

.7,0cotitt mihir tor high speed fast-  reference level. 
101MItil .111(1 rt ,wind  As a result, wow  Next in the series, the CT-F7171, 
,ind Mattel  iro mole than 0.07% and  6161 and 2121 Created for those who 

doViatioil 1,, pi ociSe within i 1 0% went to play, but with a deck that's 
N  t a high .p ,iforrnance ferrite-  loaded slightly less. Of course, the 
I head and a built-in Dolby* Type-B  stakes are lower as well. 

noird , iorittction system join to increase  Pioneer's new front loading cassette 
the ;;. N  to moro than 62dB.  decks. A full house of outstanding 
Operatieg the CT-F9191 is easy. 
Feather -touch user oriented controls 
activate solenoid circuits thereby 
eliminating inconvenient mechanical 
linkages. After that, an advanced 
Memory Rewind device permits Quick 
location and playback from any point 
on a prerecorded tape automatically. 
There is an automatic chrome-tape 
detector plus separate BIAS and E0 
selection. And for making music tapes 
with wide dynamic range, an LED peak 
level indicator reacts instantly to warn 
of any distortion +5de over the 

'Dolby is a trademark of Dolby Laboratories, Inc. 

features. No matter how you play them, 
you'll wind up with a winning hand in 
every suit. 

Pioneer Electronics Australia Pty. Ltd. 
178-184 Boundary Road, Braeside, Victoria 
3195, Phone 90-9011, Sydney 93-0246. 
Brisbane 52-8213, Adelaide 433371, 
PrTh 78-7778 

(V)PIONCER 
leads the world in sound. 



We built a good big sound that 
doesn't need a $4,000 amp.to get there. 
(But which won't waste it if you've 
already got one.,  most speakers, turn down the 

volume slowly and you reach a point 
Today's popular,  where the sound suddenly fades out. 

low-efficiency speakers require  That's where our Dynamic 
about 50 watts per channel to deliver Tonal Balance Compensation circuit 
lifelike sound levels. Even our  (pat. pending) takes over. As the 
Formula 2 will deliver that same  volume goes down it adjusts 
sound level with only 25 watts; the  frequency response, automatically, 
Formula 4 with 20 watts and  to compensate for the ear's 
Formula 6 with only 9 watts.  deficiencies. The result: aurally "flat" 

B. I. C. Venturi can handle  response, always! 
lots of p o wer, too. F e e d a ty pical lo w  Sole Australian distributors: International Dynamics (Agencies) 

efficiency speaker more than about  Pty. Ltd., 23 Elma Rd., North Cheltenham, 3192. 
Melbourne. 95-1280. 

50 watts, and you're likely to push it 400 Ken t St., Sydne y 2000, Telep hone:  559-4545 & 559-3693. 
Available from: N.S.W.: M & G Hoskins Pty. Ltd., (Showroom) 

Qld: Stereo Supplies, 95 Turbot St, Brisbane 4000, Telephone: into distortion — even  21-3623. S.A.: Challenge Hi-Fi, 96 Pine St, Adelaide 5000, 
Telephone: 223-3599. Tas.: Audio Wholesalers Pty. Ltd., 9 Wilson self-destruction!  St, Burnie 7320, Telephone: 314111. Vic.: Encel Electronics Pty. 
Ltd., 431 Bridge Road, Richmond, 3121, Telephone: 42-3761. 

With B. I. C. Venturi you can 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, 

turn up the power, without  Phillip 2606, Telephone: 82-1388. 

distortion or speaker damage. Even 
our compact Formula 2 can safely 
handle 75 watts per channel. 

Formula 6 — 125 watts!  WE TOOK THE TROUBLE 10 FIND OUT 
WHAT YOU REALLY WANTED.THEN WE 

So much for the loud. With  BUILT IT,FROM THE GROUND UR 

BIC-4 


