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WHATEVER YOU PAY, 
YOUR EARS 

WON'T BE DISAPPOINTED 
The true audiophile needn't look any further than the 

range illustrated to discover the exact speaker system he 
or she requires for superb sound. 
Each system is the result ofJVC's own intensive 

research programme. 
The compact bookshelf type have power and 

performance out of all proportion to their size — the ideal 
union of efficiency and economy. 
The 5313 is JVC's enthralling omni-directional system. 

Wherever it is placed in a room it fills every corner with 
magnificent, natural sound. 
SK12 and SK15 represent our most impressive 

systems. 6 speaker 4 way systems housed in handsome, 
crafted cabinets, that richly produces the entire audio 
spectrum. 
Put them through their paces at your JVC dealer. 

They have to be heard. 

JVC 
VICTOR COMPANY OF JAPAN 

For further information please write to— JVC Advisory Service P.O. Box 49 Kensington, N.S.W. 2033 
Guaranteed and serviced throughout Australia and Pacific Islands by Hagemeyer (Australasia) B.V. Branches in all states. 
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COVER: Every year dozens of children 
are drowned in home pool accidents. 
Help reduce this toll by installing a pool 
alarm (pages 42 onward — this issue). 
Newstories on cover montage have been 
simulated to avoid unnecessary personal 
grief. 
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SWIMMING POOL ALARM  42 
Safeguard children with this easy-to-budd alarm 

TONE BURST GENERATOR  49 
rahlable  for audio testing 

CMOS TESTER    57 
Inexpensive unit fur checking out tie in' (110S ICs 

SIMPLE SPEAKER  72 
It last! A high quality loudspeaker that anyone can afford 

FE ATURES 
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IDEAS FOR EXPERIMENTERS  100 

AUDIO FACTS  107 
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ibiw to design a high quality I'll turh•r  it easier than you might think! 

(Mier .SI00 cassette recorder has hilt stereo operation 

Obtaining tlw best possi/ilr I I picture quality 

Ingital sub-systems. counters aml shift registers 

I potpourri of circuits, ideas, hints and tips 

our regular new monthly feature  latest news on audio developments 

REVIE WS 
MAGNEPLANAR LOUDSPEAKERS  66 
Ir,add ,vou believe a tweeter five and a halt feet long.' 
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PHILIPS 
PHILIPS 

500 Hz 5,000Hz 

500-5,000Hz and it's almost 
flat. How's that for about $50 worth! 

It's the performance curve of 
Philips new mid range 
speakers. That curve 
is so flat it gives a 
variation of as little 
as -± 1 dB over the 
same frequency 
spread. And even 
beyond those levels the 
drop is gradual on either 
side. And to think 

ELCOMA 

JUST $50 
— give or take 

some small change. 

this performance is now 
available for about 
the $50 mark. Not 
bad for a 50 Watt 
dome squawker 
speaker. For 
further information 
please contact 
ELCOMA 
Electronic Components & Materials, 
Box 50, P.O. Lane Cove, NSW 2066 
or telephone 421261 or 420361. 

Branches in all States. 

153 0108 
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Star of the recent IREE symposium and exhibition was Union Carbide's robot ALFRED. 
The two and a half metre tall robot had a digital and alphabetical readout at the end of 

each arm to display answers to questions asked by visitors. 
A closed circuit colour TV camera in ALFRED'S head enabled him to look at people to 
whom he was talking. 

DICTATING BY PHONE CUTS OFFICE 
COSTS 
A remote control dictaphone has 
been introduced by Plessey 
Communications Systems. 
Simple to operate, the system is 
normally used in conjunction with 
many existing telephone systems. By 
dialling 8, the phone provides access 
to one of a bank of recorder units. 
Other digits are used to commence 
dictation and control playback and 
correction. 
A central location point can be chosen 
for the equipment and the typing 
staff so that the material can be 
transcribed and returned promptly, 
or a number of small systems can be 
located at different points to allow 
departments dependent on specialised 
skills to operate at peak efficiency. 
Security and other needs may also 
be catered for in this way. 
Other features of the system which is 
known as Telecord include high quality 

recorded sound, and an automatic 
cutout after four seconds of silence 
during dictation to eliminate long 
gaps in the recording. A foolproof 
privacy lock aids security and 
prevents inadvertent over-recording. 

Plessey Communication Systems Pty. 
Ltd., 87-105 Racecourse Road, North 
Melbourne. 

STATHMOLOGY COURSE 

A one-week course in stathmology 
(the integrated and systematic study 
of measurement, instrumentation and 
control) will be run at The University 
of New England (Armidale NSW) from 
November 29 to December 5, 1975. 
The course has been designed to im-
part subject knowledge to professionals 
and sub-professionals and should help 
engineers, technicians, research workers, 
etc., who are physically concerned with 
the actual hardware, and executives who 

need a basic knowledge of the principles 
and hardware involved to improve 
their communication with technical 
colleagues. As a guide, minimum edu-
cational prerequisite is completion of 
trade course or full secondary schooling 
The structure of the course develops 
from the general basis of measurement 
through the design of instrumentation, 
the classes of measurement sensors, 
data processing and information re-
trieval to the production of measure-
ment systems. Lectures will be 
supplemented by slides and demons-
trations. A small but select representa-
tion of instrumentation will be 
exhibited during the course. 
The course is an improved version of 
the original designed by Dr Peter H. 
Sydenham of the University of New 
England following a nationwide survey 
by him in 1973. The lecturing staff have 
been chosen to present a balance be-
tween up-to-date theory and practice 

Details from : 
Department of Continuing Education, 
University of New England, 
ARMIDALE. N.S.W. 2351 
Tel: 067722911 ext. 2123. 

ITALY CHOOSES PAL TV SYSTEM 

Italy has now decided to use the 
Garman PAL system rather than the 
French SECAM for their new colour 
TV service. 
Although the French are complaining 
that SECAM has been rejected for 
political reasons it is generally accepted 
that PAL is a superior system. 

S.T.C. RELEASES COMMERCIAL 
MINI SYSTEM 

Standard Telephones and Cables Pty 
Limited has introduced a range of com-
mercial application software to aug-
ment its existing range of General Auto 
mation minicomputer systems. The 
move is seen as a determined effort to 
convince the management of small to 
medium sized companies that the S.T.C. 
system is well within their reach. 
Commenting at the launching of the 
new system, National Sales Manager 
for S.T.C.'s Data Systems Division, 
Roger Parrack said literally thousands 
of smaller businesses in Australia were 
at a stage where routine operations 
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must be economically streamlined. 
"While costs and charges continue to 
climb" he added, "any medium-sized 
merchandising company which ignores 
the advantages of office automation 
is headed for big trouble." 
The application software packages 
are designed as integrated systems 
capable of providing a range of manage-
ment accounting suitable for the 
majority of businesses. 
The heart of the system is the Gen-
eral Automation SPC-16 minicomput-
er — which, though small, has an ability 
exceeding that of many larger models. 
Using visual display screens, the soft-
ware packages are very flexible and 
operators may work on different tasks 
simultaneously. Each operator will 
have access to stored information for 
inquiry and the processing of normal 
business functions. 

A secondary mode operation facility 
permits a batch function such as in-
voice printing to be performed while 
the terminals are in use in real-time 
mode. 
The main application of the software 
range is on-line order entry. Commen-
cing with the entering of a customer's 
number, product codes and quantities 
ordered, the operator can generate all 
data needed to produce packing slips, 
invoices, etc. At the same time it is 
possible to produce audit trails and 
perform credit checks and stock level 
revision. From this stage, cash receipts 
can be entered, with routine accounts 

receivable functions following in the 
usual manner. 

The ability to enter stock purchases 
and at the same time monitor receipts 
provides a complete stock control faci-
lity and I inks the operation to the 
accounts payable package. A full file 
maintenance and inquiry system rein-
forces all these functions. 

The constant flow of available infor-
mation means that management can 
monitor critical areas and take imme-
diate action to remedy difficulties 
whether it be inventory control, deli-
very delays or bad debts. 

S.T.C.'s marketing support manager 
Mr. Michael Davies claims that the 
characteristics of the new software 
makes it relatively easy to modify 
packages to suit individual require-
ments. "In simple terms", says Mr. 
Davies, "it means an earlier installa-
tion at a lower cost." 
All package programmes are written 
in Commercial Fortran — a develop-
ment of Fortran IV combining the 
power of Fortran data manipulation 
with COBOL type data editing and 
disk input/output facilities. 

By combining the best features of 
COBOL and FORTRAN, a powerful 
high level language has resulted. 
Additional flexibility is provided by 
the File Management System which 
handles variable length disk records 
with an indexed sequential access 
method. 

Following initial demonstrations, one 
Company has already placed an order 
valued at $60,000.00, which will be 
installed in October. 

DIGITAL WATCH USS39.95 

Litronix has just introduced a three 
function digital watch priced at S39.95 
Five further watches in the company's 
new series are priced up to USS59.95. 

Novus have recently cut the price of 
their Exelar series from US$70 — 
USS80. 

It is interesting to note that the fall 
in price parallels that previously expe-
rienced in the pocket calculator field, 
and we may well expect to see the $13 
digital watch within twelve months. 

PRE-RECORDED PROGRAMS FROM 
H-P 

To extend the usefulness of the HP-
65 fully programmable scientific 
pocket calculator, Hewlett-Packard is 
offering three new HP-65 application 
packs of pre-recorded programs in the 
fields of statistics, microwave circuit 
design and machine design. 

Each pack sells for $54 and includes 
up to 40 pre-recorded magnetic 
cards, an operator's manual and a pad 
of blank programming pads. 
Machine design pack 1 contains 35 
programs that provide solutions for 
the machine designer in dynamics, 
vibration, linkages, cams, gears, 
springs, power transmission and 
machine geometrics. (HP part number 
00065-67052). 

EE Pack II contains 27 programs to 
assist the microwave circuit designer 
in making microwave measurements, 
designing transistor amplifier, comput-
ing transmission in line properties and 
certain system properties, and perform-
ing difficult related mathematical oper-
ations. (HP part number 00065-67056). 

The HP-65 application pacs are 
available through the HP sales force, 
many major department stores and 
college bookstores and by direct order 
from HP Sales Offices. 
Hewlett Packard Australia Pty Ltd, 
41 Joseph St, Blackburn, Vic. 3130. 

(Continued on page 11) 
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For $879.00* 
you can have music 

that sounds like a million. 

Why the big price tag'? 
The SX-1010 is the most powerful 
two-channel receiver we've ever built. 
Designed to deliver an earth-moving 
100 watts RMS per channel, the 
SX-1010 was created to surpass the 
demands of the most discriminating 
audiophile. In doing this, we've 
elevated music listening to an 
experience that goes beyond all 
previous norms. But, of course. the 
man who chooses this unit is above 
average as well. 

Why the big power? 
To deliver really big sound. Not just 
in loudness—that only hurts the ears. 
But, big in realism of tonal quality. 
Big in purity of reproduction. And 
big in faithfu ness to the original 
performance. A skillful blend of 
advanced electronic engineering and 
a delicate sensitivity to the needs 
of the inner man. After all, isn't that 
what you rez Ily expect from Pioneer 
audio equipnent. 
At Pioneer, we uphold that trust 
with almost 40 years of exclusive 

RMS Power. 
8, . both 
channels 
driven 
120Hz-20814N 

FM Sensi• 

g l;) 

FM !Wee. 

V A 

Input r Output 

Tape 
Monitor/ 
4.ch. 
Adaptor 

Phono Mic Noise- 
Reduction 
Adaptor 

Speakers Tape Rec./ 
4-ch. 
Adaptor 

Noise- 
Reduction 
Adaptor 

4-ch. 
MPS 

55-1010 100W. 100 W 1.7 0I 90dB 3 2 2 1 3 3 1 1 
SX• 939 70W 4 70 W 1.11),V 60dB 2 2 2 1 3 2 1 1 
SX- 638 SOW. SOW 1.1111V 80.181 2 2 1 1 3 2 1 1 
SX- 737 35W 1 35W 1.9H V 60dB 2 1 1 2 2 
SX• 636 25W.  25W 1.90/ 60dB 2 1 2 2 

SX - 535 20W. 20W 
140Hz- 20KHz) 

1.9p V 60dB 2 I 2 2 

Sc. 434 15 W, 15W 
140Hr -20811z) 

1.9, ,V 60dB 1 1 2 1 

commitment to audiq excellence. 
And from our vast resources as one 
of the world's largest audio companies, 
we are privileged to offer seven new 
two-channel receivers. They're all 
great. Its just that spme of them 
are greater (and naturally more 
expensive). Which cne you choose 
depends on how demanding you want 
to be. Stop by and see your local 
dealer for a demonstration. You don't 
have to be a millionaire to listen to 
music like one. But it helps. 

Pioneer Electronics Australia Pty. Ltd. 
178-184 Boundary Road. Braeside, Victoria 
3195, Phone: 90-9011 Sydney 93-0246. 
Brisbane 52-8213, Adelaide 433379. 
Perth 76-7776 

CDPIONEER' 
leads the world in sound. 

Recommended retail rice 



A TELEDYNE COMPANY 

THE AR 3a/ IMPROVED 
an evolutionary new 
SPEAKER SYSTEM 

The AR-3a/Improved is the best home 
speaker system we know how to make. It 
has been designed to reproduce music 
as accurately as present-day knowledge 
of acoustics and electronics permits. 

In addition to incorporating the 305mm 
(12in) bass driver with which AR 
introduced acoustic suspension to home 
listeners, the AR-3a/Improved also uses 
the two miniature hemispherical dome 
speakers developed for the AR-3a to 
offer an unprecedented degree of 
accuracy at middle and high frequencies. 

Concepts and techniques developed for 
the AR-LST and other AR speaker systems 
have now enabled AR engineers to 
improve the spectral energy 
characteristics of the AR-3a and further 
reduce its already small degree of 
coloration, while retaining all the virtues 
of the original design. These 
improvements have been accomplished 
by means of significant changes in the 
design of the crossover: all other 
components, including driver units and 
cabinet, are exactly the same as those 
of the AR-3a. 

The AR-3a/Improved is capable of a more 
linear spectral energy output than was 
the AR-3a. A two-position switch makes it 
possible to tailor this characteristic for 
maximum realism under either 
reverberant or relatively damped listening 
conditions. 

Acoustic power output 

"  • I 

1 

Woofer harmonic distortion 
, - 

LAU 

Drive units: 305 mm (12 in) acoustic 
suspension woofer, 38 mm (11/2 in) 
midrange hemispherical dome, 19 mm 
(3/4 in) high-frequency hemispherical 
dome 

Crossover: 575 Hz, 5000 Hz 
Impedance: 4 ohms nominal 

Controls: Midrange and high-frequency 
driver level controls 

The acoustic research 3A improved is now on demonstration 

Sydney 
Kent Hi-Fl 
Mastertone Electronics 
Miranda Hi-Fi 
Apollo Hi-Fi 
Electronic Enterprises 
Hi-Fl House 
Instrol Hi-Fl 
Autel Systems 
Sydney Hi-Fi. 

Melbourne 
Instrol Hi-Fl 
Tom's Hi-Fl 
Den man Audio 
Brash's 
Mordialloc Electrical 
Pantiles 

Adelaide 

Amplifier: Up to 100 watts per channel 
Size: 356 x 636 x 289 mm deep 
(14 x 25 x 111/2  in) 
Weight: 24 kg (53 lb) 
Woofer resonance: Free air 18 Hz, 
in enclosure 42 Hz 
Volume of enclosure: 48.2 litres (1.7 cu ft) 

'... the best speaker frequency response 
curve we have ever measured using our 
present test set-up ... virtually perfect 
dispersion at all frequencies ... AR 
speakers set new standards for low-
distortion, low-frequency reproduction, 
and in our view have never been 
surpassed in this respect'. Stereo Review 

'On any material we fed to them, our pair 
of AR-3a's responded neutrally, lending 
no coloration of their own to the sound... 
the speakers sounded magnificent, filling 
the place with a lot of clean, musical 
sound and an excellent stereo image... 
Our tests of the AR-3a simply confirm the 
manufacturer's design aims and claims 
for this system'. High Fidelity 

'The harmonic distortion at bass 
frequencies was outstandingly low... 
The high-frequency dispersion is the 
widest of any speaker we have tested . 
a new high standard of performance at 
what must be considered a bargain price'. 
Audio 

'Acoustic Research have achieved what 
they set out to do - a first class 
loudspeaker by any standard'. Hi-Fi News 

'Finest bass performance I have heard or 
measured'. E J Jordan, Wireless World 

The AR guarantee 
The workmanship and performance in 
normal use of AR speakers are 
guaranteed for 5 years from the date of 
purchase. This guarantee covers parts, 
repair labour, and freight costs to and 
from the factory or nearest authorized 
service station. New packaging if needed 
is also free. 

at these franchised dealers: 
Newcastle  Canberra 

Blackwood Sound Centre  Ron Chapman & Assoc.  Douglas Hi-Fi 

Darwin 
Ptitzners Music House 

Brisbane 
Reg Mills Stereo 
Stereo Supplies 

Wollongong  Hobart 
Quantu m Hi-Fi Hi-Fl House 

Launceston 
wins & Co 

Perth 
Alberts T.V. & Hi-Fl. 
Douglas Hi-Fi 
Leslie Leonard. 

Geelong 
Sound Spectrum. 
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A clear case 
of better sound 
A clear case: 
TDK's new 'True Mechanism' is something you can see. 

Better guide rollers and precision hubs give you better tape 
control, less binding, friction, wear. 

Better sound: 
'True Mechanism' helps eliminate wow and flutter. It gives 

you a better head contact and alignment. The tape itself is a new 
M-400gamma ferric oxide, high density, high resolution coating 
with a mirror smooth finish. 

Ask forTDK TM Dynamic Cassettes. 
60 and 90 minutes. 

Australian Distributor: Convoy International Pty Ltd 
4 Dowling Street, Woolloomooloo 2011. 3582088 

PF63a 
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...hour and a half, and two hours 

New BASF LH Super Cassettes with finer, more highly refined ferric oxide particles to give 
a 50% increase in volume without distortion. 

Introducing a new standard of 
recording for all cassette recorders and 
decks without a CrO: bias switch. BASF 
LH Super cassette tape represents the 
ultimate in ferric oxide tape technology. 
Utilising a pure Meghemite oxide as well 
as a totally new binder system, LH Super 
features higher magnetic density and 
improved particle orientation. 

This means more magnetic energy 
from the same tape surface area. The 
result: 
50% increase in volume without 
distortion, across the full frequency 
range. An added 4 dB of low frequency, 
distortion-free dynamic output. A higher 
level of high reproduction is attainable 
flat to 20 kHz with a lower compression 
factor. 

Low Noise characteristics are even 
lower than standard Low Noise tape. 

Performance specifications of the higher 
quality cassette decks are exceeded, 
the reproduction of any recorder is 
improved. 

No special bias switch is required. 
BASF LH Super provides professional 
results with standard bias settings found 
on all cassette recorders and decks. 

BASF 
the best in 
cassette sound 

(A) BASF Aktiengeselischaft, 6700 Ludwigshafen/Rhein, 
Federal Republic of Germany. 

Sole Australian Distributors: MAURICE CHAPMAN & COMPANY PTY. LTD. Sydney: 276 Castlereagh Street, Sydney 2000. Melbourne: 146-150 Burwood Road, 
Hawthorn, Vic. 3122. Brisbane: 123 Abbotsford Road, Mayne, Old. 4006. Agents: —Newcastle: W. L. Redman & Co. Pty. Ltd.; Canberra: Sonney Cohen & Sons. 
State Distributors:—Adelaide: Neil Muller Pty. Ltd.; Perth: M. J. Bateman Pty. Ltd. Launceston: P. & M. Distributors; Darwin: Pfitzners Music House. 

64472 
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BRITISH MINIATURE TV CAMERA CAN 'SEE' BY CANDLELIGHT 

By the flickering light of only one 
candle this new British miniature tele-
vision camera captures a bright monitor 
screen image of a dull metal aircraft 
engine combustion chamber. Using a 
special silicon target tube which in-
creases light sensitivity by as much as 
100 times more than a conventional 
tube, the camera overcomes the prob-
lems of employing the powerful 

lighting normally required in small 
diameter TV inspection. 

The Rees 60 miniature television 
camera has been developed to provide 
a high-resolution picture on the moni-
tor screen in conditions where the 
unaided human eye would have 
difficulty in seeing anything. It is 
2170 mm — only 50 mm in diameter. 

INFRA-RED DETECTORS 

Two new infra-red detectors have 
been produced by the Plessey Opto-
electronic and Microwave Unit in 
Britain. They will be available through 
Plessey Australia. 
The first is a highly sensitive mini-

ature lead tin telluride photovoltaic 
infra-red detector. Designated Type 
LGC 600 it provides voltaic elements 
suitable for the 8-14/um spectral 
region, encapsulated in a rugged 
miniature dewar suitable for operation 
in a limited working volume. 
The dewar has a precision inner 

bore which can accept standard Joule 
Thompson mini coolers, or liquid 
nitrogen, for operation at 77° K. 
Applications range from CO2 laser 
detection and communications to 
infra-red line scan, thermal imaging 
for medical, military and industrial 
applications and infra-red spectro-
scopy. 
Peak detectivities of greater than 
2 x 1010  are readily available while 

rise times can be better than 10 nano-
seconds. 
The composition of the lead tin 

telluride material, can be adjusted to 
provide a peak sensitivity anywhere 
between 10 and 13 um. The material 
has a uniform composition and 
quality suitable for the fabrication 
of monolithic detector arrays. 
The high quantum efficiency of this 

epitaxial material makes the diodes 
particularly suitable for heterodyne 
detection. The quantum efficiency, 
which can be as high as 80 percent, 
provides a current responsivity 
approaching seven amps/watt. 
The second device is a new broad-

band infra-red detector specifically 
designed for intruder detection, fire 
alarm and pollution for monitoring 
applications. 
Designated PPC522, this is the first 

in a series based on the Plessey pyro-
electric ceramic, which will com-
plement the well-known Plessey 
range of triglycine sulphate devices. 
The PPC 522 consists of a pyro-

electric ceramic element with an im-
pedance matching JFET preamplifier 
encapsulated within a TO5 trans-
istor can. The complete unit, which 
has an output impedance of a few kilo-
ohms, requires only the addition of a 
simple operational amplifier to build 
a complete detection system. 
The Plessey pyroelectric ceramic 
detector material, which is ferro-
electric, exhibits a large temperature 
— sensitive polarisation while main-
taining a high Curie temperature. As 
thermal radiation heats the pyro-
electric element, charge appears on 
the electrodes on opposite faces of the 
detector element. 
This charge variation can be detected 

as a, voltage by the high impedance 
JFET preamplifier. The detector res-
ponds only to changes in the incident 
radiation level. A steady radiation level 
will not produce an output signal. 
A passive IR intruder alarm can 

therefore be constructed by adding an 
inexpensive plastic faceted mirror 
and some simple op-amp circuitry. 
The faceted concave mirror provides 
a number of sensitive detection 
zones and an ac alarm signal is pro 
duced as an intruder moves through 
these zones. Typical intruder signals of 
a few volts at 20 metres can be 
achieved with the suggested circuitry. 
The responsivity of a pyroelectric 

device operating in the voltage mode 
is inversely proportional to frequency 
of operation and the detector di-
electric noise depends inversely on 
the square root of the frequency. Thet 
fore, a signal-to-noise ratio of this 
thermal device falls off only as the 
square root of the frequency within 
the usable bandwidth. 
The spectral response of the PPC 

522, which is essentially flat, is 
determined by the transparency of 
the detector window. Potassium 
bromide windows provide a response 
between 0.2 and 35 microns while 
special bloomed germanium windows 
can be supplied to restrict the 
response to the 8-14 um region for 
intruder detection. Narrow band pass 
filter windows can also be incorporated 
for use in an inexpensive gas analyser 
in pollution-monitoring equipment. 
The device has a detectivity of 108 at 
10 Hz and a frequency response which 
extends from below Y. Hz to beyond 
1 kHz. 
Inquiries: Professional Components, 

Plessey Australia, Christina Road, 
Villawood, NSW 2163. 
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Simply mail coupon or call in:— 
Mordialloc. 3195. Tel: 90-7444 

Please supply me with: 

  1303A Oscilloscopes 

  AG202A Audio generator @ $104  0  $91  0 

  SG402 R.F. generator @  $85  1=1  $74  0 

  VT108 FET VOM @  $96  El  $84  LI 
I enclose cheque/money order for $   

If you are not delighted with these instruments return them within 
7 days for a refund less delivery costs.  PARAMETERSN 

Sydney: 68 Alexander Street, Crows Nest. 2065. Tel: 439-3288. Melbourne: 53 Governor Rd., 

. Take advantage of your Bankcard. 

inc. Sales Tax. GA •Less Sales Tax. 
@  $192  El  $167  CI 

•If claiming Sales Tax exemption an official 
Order quoting Tax number or exemption 
certificate must be included. 

If ordering by mail please allow $2.50 per nst. for 

delivery. 



TRUE DUAL BEAM OSCILLOSCOPES 
The Tektronix 5444 True Dual-Beam 
Oscilloscope is a new member of the 
5000-Series Oscilloscope line. The 
5444's two gun structures — two 
electron sources, two vertical deflec-
tion systems, and two horizontal 
deflection systems — provide corn-
plete!y independent operation and 
full beam overlap. Full beam overlap 
is the ability to position each beam 
anywhere over the entire 8-division 
crt area. The 5444, with the 5B44 Dual 
Time Base (a plug-in with two 
independent time bases) and two 
aporopriate amplifiers, is virtually 
two oscilloscopes in one. 
With these design features, the 5444 
wil display one signal at two sweep 
speeds or two signals at the same or 
different sweep speeds. These signals 
may be positioned anywhere on the crt 
face. This capability allows you to 
compare any two traces easily and 
accurately, even those from fast, 
single-shot events. If you need to 
compare more than two signals, 
the 5444 can display up to four 
repetitive waveforms at 60 MHz in the 
alternate or chop mode (or up to 
eight at reduced bandwidth), and four 
multiple-trace, single-shot events at 
sweep speeds up to 100 ps/div 
in the chop mode. 
The crt readout automatically 
documents the sweep speed and 
vertical deflection factor for each beam. 
A user-addressable readout option allows 
the user to program photograph number, 
device under test, and other pertinent 
information (up to two 10-character 
words) on the crt screen. 
Tektronix Australia, Sydney.. 

FAST DETERMINATION OF 
MOISTURE CONTENT 
A major problem for many industries 
has been to find a reliable method of 
determining the moisture level in a pro-
duct fast enough to correct production 
processes. Most conventional methods 
take a matter of hours and can thus 
only report on moisture levels after a 
production batch has been completed. 
The new range of Microwave Labora-
tories from Apollo Microwave Products 
Inc., of Illinois, claim to overcome this 
problem. Some typical testing times 
are: 
Flour   11/2 minutes. 

( Sausage   4-8 minutes. 

OMRON PROXIMITY SWITCHES. Sugar   5 minutes. 
Paint   11/2 minutes. 
Chemical Detergents.  1-2 minutes. 
Tobacco   1-2 minutes. 
Cosmetics   3-5 minutes. 

The Apollo's magnetron power train 
is an electronic magnetic structure 
giving an average energy transfer effi-
ciency of around 70%. The unit also 
contains a precision balance. Optional 
accessories include an interface for con-
nection to a computer or digital printout 
equipment and a cavity floor vacuum 
for making moisture determinations in 
a vacuum. i.e., on samples which are 
heat sensitive. With microwave energy 
the heat is selectively generated within 
the molecular structure of the water 
itself. Thus, high temperatures resulting 
from heat conduction to the centre of 
the sample are eliminated. The tendency 
for samples to char, crust, or otherwise 
deteriorate is greatly reduced. 

A six page illustrated catalogue is 
available from the distributors: 
Tecnico Electronics, Premier St., 
Marrickville, 2204. N.S.W. or Tecnico 
Electronics, 2 High St., Northcote, 
3070, Vic. 

MINIATURE PHOTOELECTRIC 
SWITCHES 

Omron type OPE-S100 series minia-
ture photoelectric switches feature an 
LED light source, thus eliminating 
lamp failure and assuring long service 
life. 
The tolerable external interference 
light is 1000 lux, thus allowing its use 
in relatively bright areas. 
H. Rowe & Co Pty Ltd, 
185 Noddle St, Richmond, Vic. 3121. 

Type TL-N series general purpose 
proximity switches from OM RON, are 
designed for the detection of ferrous 
and nonferrous metals in production 
processes and other applications, and 
feature a wide range of sensors offering 
versatility and interchangeability with 
controller units. 
These switches are of the high 
frequency oscillation type, and in 
applications where two or more sensors 
are placed close to one another, sensors 
of two different frequencies are made 
available to ensure the elimination 
of interference and malfunction. 
H. Rowe & Co Pty Ltd, 
185 Noddle St, Richmond, Vic. 3121. 

LEMO CONNECTORS HERE 
John Barry Group has been appointed 
Australian Distributors for LEMO 
ELECTRONIQUES S.A. Switzerland's 
largest manufacturer of precision 
high quality electrical and coaxial 
connectors. 
Lemo Connectors are used extensively 
throughout the electronic manufacturing 
industry and enjoy large government 
contracts for specialised usage in Europe 
and U.S.A. 
Details from the John Barry Group, 
105 Reserve Road, Artarmon, NSW 
2064. 

SIEMENS MAKES YELLOW-
LIGHT LEDS 

Siemans is adding yellow-light elements 
to its line of luminescent diodes. The 
new LEDs are based on gallium phos-
phide and are installed in yellow 
diffuse plastic cases with a diameter 
of 3 mm (LD35) or 5mm (LD55). A 
diode array (LD 48) with a maximum 
of 10 systems per row is also available. 
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MULTIPOSITION SLIDE SWITCHES 

II 

ALCO ELECTRONIC PRODUCTS, INC  ss 110 13. SS 111. SS 24 SERI Es 

A range of multiposition slide switches 
have been introduced by Namco 
Electronics. These switches complement 
other slide components such as 
potentiometers. 
The switch design permits high density 
placement. A double ball bearing 
spring detent gives a positive feel 
when switches are operated. Contacts 
have a self-cleaning wiping action and are 
sealed for protection against environ-
mental contamination. Terminals are 
silverplated. All styles feature 

make-before-break action and are 
rated at 300 mA at 30 Vdc. 

These switches have many practical 
uses. They may be used to test circuit 
continuity and sequence quickly and 
accurately. Other uses include matrix, 
crossbar and X-Y positioning 
applications. They may be used as 
adjustable voltage dividers, preset 
counters, and channel selectors. 

Namco Electronics, 239 Bay St., 
North Brighton, Vic. 3186. 

NEW TRIO INSTRUMENTS 

A new family of test instruments by 
Trio of Japan is now available from 
Parameters Pty. Ltd. There are four 
instruments in the range, an audio os-

cillator, an Rf generator, a FET volt-
meter and a 75 mm CRO. 
The audio oscillator covers the range 
20 Hz to 200 kHz in four ranges, has 
an output capability of 10 volts into 
600 ohms with a distortion of less than 

0.5% up to 100 kHz, and provides sine 
or square wave output. A large meter - 
type, frequency-dial scale is provided 
that has a five-to-one vernier drive. 
The RF signal generator is an all solid 
state instrument that provides an 
output of 100 kHz to 30 MHz in six 
ranges with an amplitude of up to 0.1 
volts RMS. The output can be AM mo-
dulated either internally (approximately 
40% at 400 Hz) or externally (1.5 volts 
RMS for 40% modulation between 50 
Hz and 10 kHz). 
The F ET voltmeter measures ac or dc 
voltages in eight ranges from 0.5 volts 
to 1500 volts full scale. The input resis-
tance on the dc range is 11 megohms, 
and 1 megohm on the ac range in 
parallel with 145 pF (1.5 to 150 volt 
range) or 80 pF (500 to 1500 volt range) 
Accuracy is typically plus or minus 3% 
and the frequency range is 20 Hz to 
5 MHz with the standard probe. An RF 
probe is available to extend the fre-
quency capability. The unit is battery 
operated and thus fully portable. 
Finally there is a 75 mm CRO with 
a vertical deflection sensitivity of better 
than 20 mV/cm and a frequency res-
ponse, dc, of dc to 1.5 MHz and, ac, of 
2 Hz to 1.5 MHz. Rated maximum 
input is 600 volts peak-to-peak. 
All instruments are attractively priced 
and should appeal to the experimenter 
or amateur requiring to set up a test 
facility at minimum expense. 
Further details available from: 
Parameters Pty. Ltd, 68 Alexander 
St., Crows Nest, N.S.W. 

ERRATA AND ADDENDA. 
Synthesizer (Oscillator) Nov 1973. 

The accuracy of the zero volt reference 
may be improved by adding a 10 k re-
sistor between pin 9 and pin 10 of 
IC6. 
Excessive current in IC6 has also been 
found to cause latch-up of the power 
supply. This may be cured by removing 
the link marked 10, directly under IC6, 
and by replacing it with a 1 k resistor. 
This errata supersedes that published 
in the October 1975 issue; as the 
changes noted here have been found to 
be simpler and more effective. 

CONTENTS CHANGE 
The crossover-speaker project and 
switch mode supply originally planned 
for this issue will now be published in 
our December issue. See page 28 for 
further details of December issue 
content. 
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$$SAVE! - BULK BUY 
FAMOUS MARANTZ 
FM/AM TUNER AMP.-
Recommended 
Retail 

$639- now $479 
Brand new with full 3 year parts & Labour 
warranty. 60 watts R.M.S. FM/AM Tuner. 
Inbuilt Dolby . Its Fantastic Value! 

Another great Douglas 
HI-Fl DISCOUNT 

'AKA!' STEREO TAPE 
DECK & BUILT-IN AMPS. 
Sensationally Discounted 
Originally $445 $199 
Model 1722 W — A quality stereophonic HI/Fl Tape recorder with 
every desirable feature. This 1975 AKAI has a recommended retail 
price of $445 and was discounted by us down to $269. Now we 
negotiated to take a shipment to self at the unbelievable price of 
$199 — Tape spools not included! 
Features 
• Fantastic Frequency response 30 to 21000 HZ -L- 3DB at 71/2 
I.P.S. • 6 watts R.M.S. output • 2 Inbuilt 7 x 5 speakers & 
external speaker jacks • pause control • Complete P.A. facility 
• Auto shut off at end of tape • Monitoring while recording • 
Tape selector switch for wide range of Tape • Quality timber 
cabinet • large Twin VU meters • Magnetic Phono Input — one 
of the few recorders to have this quality feature. 

******************************************************************************** 

SANSUI 771 FM/AM TUNER AMP 
45 x 45 watts RMS. A sensational buy' 

'SOUND' HI-Fl FM/AM 
TUNER AMP 
delivers 25 x 25 watts RMS.  $249 

*** 

las•hifi 
MAIL ORDERS TO 

vic. — 191 Bourke Street Melbourne 

N.S.W. — 65 Paramatta Road 5 Dock 

63 9321 

798 4177 

CW/236 



DESIGN YOUR OWN 
FM RECEIVER 
DURING  the past few years the 
availability of specially designed linear 
integrated circuits, ceramic filters and 
complete  front-end  units  has 
revolutionised  the  design  of  FM 
receivers. It is now easy for both the 
receiver design engineer and for the 
amateur  enthusiast  to  construct 
receivers of the highest quality. No 
longer is it necessary to carefully align 
IF strips and ratio detectors with the 
knowledge that audio distortion will 
be the probable penalty if one does 

not achieve satisfactory adjustment of 
all the tuned circuits. 
This article provides readers with a 
general  review  of  the  techniques 
developed in the past few years, with 
particular reference to the needs of the 
amateur constructor. Many of the 
devices however are so new that they 
are not generally available at the time 
of writing. 
Even  relative  newcomers  to 
electronics should have no difficulty in 
constructing  a receiver  using  the 
circuits described. One must take 
reasonable precautions to keep the 
length  of  leads  carrying  radio 
frequencies (including I Fs) short, but 
this is less important today than when 
thermionic valve circuits were used 
(high  circuit  impedances  rendered 
stray coupling more probable). 

FM receivers will be considered in 

three main sections. 
(i) The  front-end,  in which the 
incoming signal frequency (88 to 108 
MHz) is converted to the normal 
intermediate frequency of 10.7 MHz. 
(ii)  The  10.7  MHz amplifier and 
demodulator circuits. 
OM The stereo decoder circuit. 

THE FRONT-END 
The aerial feeds a signal to the 
front-end of the receiver where it is 
first amplified by the RF stage before 
being fed to the mixer. An oscillator 
signal generated in the front-end is also 
fed to the mixer. The mixer circuit 
produces  the difference frequency 
between the input signal and the 
oscillator frequency. The tuning of the 
receiver  (including  the  oscillator) 
ensures that this difference frequency 
is always kept at 10.7 MHz no matter 
what frequency is being received. 
The home constructor can build a 
front-end  unit  from  discrete 
components,  but  inexperienced 
constructors are not advised to do so. 
Lead  lengths  (and  hence  the 
positioning of components) can be 
very critical at frequencies of the order 
of 100 MHz. The stray capacitance 
and inductance of even 10 mm of wire 
are often important in such circuits. 

VR1 11001412 HELIPOT 
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Brian Dance explains. 

Then the front-end has to be aligned,  
although this is not generally very 
difficult. 
The commercially-built  front-end 

units  currently  available  will  be  
discussed in detail. However, there is 
no  reason  why  an  experienced  
cons tru ctor  should  not  make  a 
front-end unit himself for use with the  
other circuits to be discussed. A 
fro nt-end unit using one of the latest 
ICs can give a very high performance  
and will be described for the benefit of 
ex per ienced workers. 

POSITIVE 
SUPPLY 
(REGULATED) 

VR4  VRS 

TUNING VOLTAGE 
TO VARICAPS 

Fig. 1. Simple tuning circuit for a Varicap front-end providing both switched and 

continuous coverage. 

TYPES OF FRONT-END 
Perhaps the most important decision 
one has to make when selecting a 
front-end unit is whether tu employ 
one which is tuned by a ganged 
variable capacitor or one tuned by 
'Varicap' (varacator) diodes. The latter 
are silicon diodes specially designed 
for use as variable capacitors, the value 
of their junction capacitance changing 
with the voltage applied to them. As 
the applied voltage is increased, the 
distance  across  the semiconductor 
junction increases and the capacitance 
becomes smaller. 
If a Varicap diode is connected 
across a tuned circuit, the resonant 
frequency  of  the  circuit can be 
changed by altering the voltage applied 
to the diode. In practice this same 
tuning voltage is applied to several 
diodes  connected  across  different 
tuned circuits so that the resonant 
frequencies  of  the  latter  change 
simultaneously. This arrangement of 
Varicap diodes can thus replace a 
ganged  capacitor.  As  the  timing 
voltage is increased, the frequency to 
which  the receiver is tuned also 
increases; the relationship between the 
tuning voltage and the frequency of 
the signal being received is nor-linear. 
A typical Varicap tuning system 
favoured by the writer is shown in Fig. 
1. When Si is in position 1, the tuning 
voltage fed to the Varicap diodes in 
the front-end is obtained from the 
Beckman (Helipot VR1). This is a 
ten-turn helical potentiometer which 
thus provides a good slow motion 
action for fine tuning. A Beckman 
type RB dial or a digitai dial is fitted 
to VR1. Although this dial does not 
provide an indication in MHz of the 
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frequency being received, it can be 
accurately reset to any point used 
previously. 
For ordinary domestic reception, it is 
much  more  convenient  to  have 
switched  tuning than continuously 
variable tuning. Each of the other 
positions  of  Si  enables  a preset 
frequency to be received, these preset 
frequencies being determined by the 
preset trimmers VR2, VR3, etc. Any 
reasonable  number  of  switched 
frequences  can  be  employed  by 
employing  a separate trimmer for 
each. The writer has used Beckman 
type 89P 15-turn preset trimmers for 
this application since they can be 
adjusted far more easily than a single 
turn potentiometer. 
The circuit of Fig. 1 thus provides 
both  switched  and  continuous 
frequency coverage. If desired, only 
continuous tuning may be used. 
In a receiver for use in the home, 
switched  tuning  alone  is often 
satisfactory, but in a car radio receiver 
one also requires continuous tuning 
unless the car is used in only one 
locality. Otherwise one would have to 
adjust the trimmers whenever one 
moved into a new area. 
When  using  Varicap  diodes  the 
optimum performance is obtained with 
'back-to-back' diodes connected as in 
Fig. 2. The tuning voltage is applied 
to the junction of the diodes which are 
both reverse biased; they therefore 
present a very high impedance to the 
tuned circuits. 
The use of Varicap tuning in an FM 
receiver has the advantage that the 
tuned circuits being controlled can be 
placed in any position, whereas the use 
of a ganged capacitor necessitates the 
circuits being placed close to the 
capacitor. The latter position may not 
be the most favourable one from 
either  electronic  considerations or 
from the constructional point of view. 
Varicap tuning systems enable the 
tuning unit to be placed at a point 
remote from the front-end unit and 
the individual tuned circuits can be 
placed in any convenient position. The 
tuning voltage can easily be obtained 
from a tapping on a ten-turn helical 
potentiometer. However, the Varicap 
tuning voltage must be very well 
smoothed, since any 50 Hz ripple in 
this voltage  will  cause a 50  Hz 
frequency variation in the IF signal 
which will be demodulated to produce 
hum. The  use of  Varicap tuning 
therefore involves the use of a voltage 
regulator circuit and this adds to the 
cost. The writer normally uses a TBA 
6256  (SGS-Ates)  integrated circuit 
voltage regulator when a 12 V supply 
is required or a TBA 625C when a 15 
V supply is needed. These regulators 
contain internal circuitry which limits 
the short circuit current to about 

AERIAL CIRCUIT  R F CIRCUIT 

POSITIVE 

TUNING 
VOLTAGE 
(From Fig 1) 

OSCILLATOR CIRCUIT 

1  

Fig. 2. Basic circuit showing tuning with back-to-back Varicap diodes. 

30 mA and this should prevent damage 
to  any devices  if the constructor 
accidentally shorts any component. 
In FM/AM receivers, a ganged tuning 
capacitor is normally employed with 
separate sections in each gang for the 
AM and FM tuning. Unfortunately 
variable capacitance diodes with an 
adequate capacitance swing for AM 
tuning are quite expensive and it is not 
normally economical to use Varicaps 
for  AM  reception.  It is common 
practice to use a ganged capacitor and 
scale in such receivers. 
To  summarise,  it  is  generally 
preferable to use Varicap tuning in an 
FM receiver for optimum performance 
and convenience. However, one may 
use ganged capacitor tuning — for 
reasons of economy or because one 
wishes to have a common tuning 
control in an FM/AM receiver. 

OTHER FACTORS 
The performance and price of FM 
front-ends is also affected by other 
factors. In general, a VHF front-end 
employing a MOSFET (Metal Oxide 
Semiconductor  Field  Effect 
Transistor) as an RF amplifier will 
provide lower cross modulation than 
front-ends which employ only bipolar 
transistors. Cross modulation causes 
problems when one wishes to receive a 
weak signal close in frequency to a 
much stronger one. 
Some  front-ends  also  employ  a 
MOSFET device as a mixer to reduce 
cross modulation in this stage, and to 
provide much better isolation between 
the oscillator and the input. Another 
approach involves the use of a number 
of tuned circuits between the RF stage 
and the mixer to reject unwanted 
signals before they reach the mixer. 
Such units are normally tuned by 
Varicaps, since the use of a ganged 
capacitor with enough sections would 
be inconvenient. 

w ain= 1 
It is desirable that a front-end should 
provide high rejection of image and 
other spurious signals, especially if one 
lives near to an FM station or if one 
lives in a large city where fire-police 
and ambulance transmissions are likely 
to be present. 

The noise level of a tuner can also be 
important,  since  it  affects  the 
minimum signal strength which can be 
received. It is normally expressed as a 
'noise figure' or 'noise factor', a value 
of 6 dB being typical. The lower the 
noise figure, the less the amount of 
noise added to the signal in the 
front-end. A difference of 2 dB to 3 
dB is only just noticeable. 

The input impedance of a front-end 
unit normally has one of two values. It 
may be about 75 ohms unbalanced for 
matching to the co-axial cable used to 
connect the aerial. Alternatively the 
input  may  be  balanced with  an 
impedance of about 300 ohms for 
matching to twin feeder cable. (In a 
balanced input, neither side is earthed, 
but in an unbalanced system, the outer 
braiding of the co-axial cable must be 
connected to the earthed side of the 
front-end input). Although matching is 
by no means critical, it is advisable to 
obtain a reasonable match when the 
signal strength is low, especially if 
stereo reception is required. At high 
signal levels two metres of wire can be 
used as an aerial, but a better outdoor 
aerial will reduce noise from passing 
traffic, etc. 

The output impedance of a front-end 
unit is not very important, but it is 
wise to consider it when matching the 
succeeding circuit. Note whether your 
front-end  has  provision  for AGC 
and/or  AFC and  how  much  the 
frequency of the oscillator drifts with 
temperature and the power supply 
voltage. 
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DESIGN YOUR OWN 
FM RECEIVER 
SOME FRONT-ENDS 
Details of a number of front-ends are 
given in Table 1. The Toko EF-5600U 
and EF-5603U are high performance 
units, the difference between them 
being that the EF-5603U does not 
have provision for the application of 
AGC and AFC control voltages. They 
are neither the cheapest nor the 
smallest front-end units, but they have 
an exceptionally good specification. 
Both of these units have three tuned 
circuits between the RE stage and the 
mixer  and  this enables the high 

rejection  figure of 90 dB to be 
obtained  against  all  spurious 
frequencies. The dimensions of the 
EF-5600U/5603U are 90 x 70 x 33 
mm.  BB-104  back-to-back  dual 
Varicap diodes are used in the five 
tuned  circuits to cancel  out the 
non-linearities  in  each  individual 
diode. 
The emitter of the mixer circuit is 
connected to a test point (normally 
left unconnected). The output from 
the collector circuit of the mixer is fed 
into  two  10.7  MHz  inductively 

coupled tuned circuits and then into 
an emitter follower output stage. This 
provides a low impedance output. A 
0.01 /IF series capacitor is included in 
the output circuit enabling direct 
connection to any succeeding circuit. 

TOKO EC-3302U 
The Toko EC-3302U front-end is 
another Varicap tuner but smaller and 
cheaper than the EF-5600U/5603U 
types.  It uses three single Varicap 
dioes and provides less rejection of 
spurious  signals  than  the  more 
expensive  Toko  front-ends. 
Nevertheless it provides a perfectly 
adequate performance. As shown in 
Table 1, the supply voltage can be 
lower than that required for the 
E F -5600U/5603U. 
The EC-3302U output is obtained by 

TABLE ONE 

TOKO 
EF-51100U/ 
EF-5803U 

TOKO 
EC-3302U 

LARSHOLT 
3319 

MULLARD 
LP11116 

TOKO 
MT-3302U° 

TOKO 
ET-703UA 

Type of tuning VARICAP VARICAP VARICAP VARICAP GANGED 
CAPACITOR 

GANGED 
CAPACITOR 

Recommended supply (V) +1 2 + 9 +12 +8 +9 +6 

Minimum supply (V) +9 +6 3 +6 +6 3 

Supply current (mA) 17 (max) 16 (max) 25 6 1 18 (max) 5 

Frequency range (MHz) 87 to 109 87 to 109 87.5 to 108.5 
87 4 to 104.5 
+2 to +12V 87 to 109 87 to 109 

for Varicap supply (V) +3 to +25 +2 to +20 +23 to +18 
87 4 to 108 
+2 to +17V 

Gain (dB) 30 (min) 22 (mm) 32 30 25 (min) 16 (mm) 

Noise figure (dB) 7 (max) 7 (max) 5 6.5 8 (max) 10 (max) 

Aerial impedance (2) 75 300 (bal.) 75 or 300 (bal.) 75 300 (bal.) 300 (bal.) 

Output impedance (S-4 75 300 

Recommended 
load 
150 75 300 1000 

Image rejection (dB) 90 (min) 
45 (min) 
(108MHz) 56 40 

45 (min) 
(108MHz) 

25 (min) 

I.F. rejection (dB) 90 (min) 
50 (mm) 
(108MHz) 80 65 

50 (min) 
98MHz 45 (min) 

— , 
Spurious rejection (dB) 90 (min) 

(98 ± 5MHz) 
50 (mm) 

(98 ± 5MHz) 50 (mm) 30 (mm) 

Osc. stability with 
respect to (i) supply voltage ±50kHz (max) 

for 10% change 50kHz/V 60kHz/V 
±150kHz (max) 
for 10% change 

(ii) Temperature 
±100kHz (max) 
25°C to 55°C 

± 150kHz (max) 
25°C to 55°C 

—10kHz/°C rise ±150kHz (max) 
25°C to 55°C 

A.F.C. 
Only EF5600U 

±120kHz (min) 
(108MHz) 

1.5MHz/V ±200kHz ±120kHz (min) ±200kHz for 
0.5V at 108MHz 

Output bandwidth (-3 dB) 300kHz +120 
—60 

200kHz (min) 
(98MHz) 300kHz 200kHz (mm) 350kHz 

Gain spread (dB) 6 (max) 4 (max) 1 (max 6) 4 (max) 

R.F. Amplifier 
Dual gate 
MOSFET 

Single gate 
MOSFET 

Dual gate 
MOSFET MOSFET 

Single gate 
MOSFET Bipolar 

Mixer Bipolar Bipolar 
Dual gate 
MOSFET Bipolar Bipolar Bipolar 

Total no. of transistors 4 3 3 3 3 2 

No. of Varicaps 5 back-to-hack 3 single 4 back-to-back 3 single 

No. of 10.7 MHz tuned circuits 2 1 2 2 1 1 

Capacitor Angle of rotation 540' ±6" 540° ±6'' 

A.M. tuning (pF) 
190.6 

•76.5 (osc) 
323 
323 

A.M. Trimmers (pF) 12 12 , 
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means of a coil coupled to the 10.7 
MHz  tuned  circuit  which  is the 
collector load of the mixer. In many 
circuits it will therefore be necessary 
to connect a series capacitor in the 
output of this front-end to prevent a 
steady  current  flowing  from  the 
succeeding circuit through the output 
coupling coil. 
The EC-3302U has provision for the 
application of AFC, but not AGC. 

LARSHOLT 8319 
The Larsholt 8319 has a slightly 
better noise figure than the other 
Varicap tuners shown in Table 1, 
whilst  its  capability  of  rejecting 
spurious frequencies is intermediate 
between that of the two Toko types. 
Four 'back-to-back' BB-104 Varicap 
diodes are employed and there are two 
tuned circuits between the RF stage 
and the mixer. 
An unusual feature of the 8319 is the 
two aerial input impedences. Either a 
balanced 300 ohm feeder or a 75 ohm 
unbalanced  co-axial  cable can be 
matched by using appropriate tappings 
on the front end aerial coil. Dual gate 
MOSFETs are used in both the RF and 
mixer stages of this unit. There is 
provision for the application of AFC 
to the oscillator stage, but AGC is not 
used with this tuner. 

MULLARD LP1186 
The LP1186 is one of a series of 
Mu!lard modules and is 62 x 31 x 17 
mm in size. Although it was originally 
designed for use with a LP1185 IF 
amplifier/demodulator  module,  a 
somewhat better performance can be 
obtained  by  using  one  of  the 
integrated circuit  IF  units to be 
discussed later. 
Eight wire connections project from 
the base of the LP1186 and can be 
fitted  into a standard  'Lektrokit' 
board which has holes spaced at 0.1 in 
intervals. When connecting wires are 
soldered to these connections, the 
solder  will  hold  the  module  in 
position. The writer found the LP1186 
a very convenient module to use, but 
at the time of writing it is in short 
supply.  It requires  less operating 
current than the other Varicap tuners 
covered here. 

GANGED CAPACITOR TUNING 
The Toko ET-703UA is one of the 

most economical FM tuners currently 
available. It employs a two-gang tuning 
capacitor with a two-gang AM section. 
The aerial circuit is fixed tuned. A 
slow motion drive (ratio 3:1) with 
spring loaded gears is incorporated. 
Although its specification (see Table 
1) is not up to the standard of the 
more expensive front-ends, the writer 
has used an ET-703U and found it 

very satisfactory except when used 
with a NE563 demodulator circuit. 
This  is because  an  appreciable 
oscillator voltage is present at the 
output of the unit. Whilst this can be 
reduced, by connecting a capacitor 
(about 82 pF) from the output to 
ground, there is still enough voltage to 
cause beats with a NE563 oscillator 
stage. A single transistor is used as 
mixer and oscillator in the ET-703UA. 
The output impedance (1 k) is rather 
high.  There  is provision for the 
application of AFC but not AGC. 

SD6000 
In the past, VHF receivers have 

always  employed  discrete 
semiconductor devices in the front-end 
unit,  since  linear  ICs which can 
operate at 100 MHz have not been 
available.  This  position  has  been 
changed,  however,  by  the recent 
development of the SD6000 device by 
Signetics in California. 
The SD6000 is encapsulated in a 

normal eight-pin dual-in-line package. 
As shown in Fig. 3, it contains an RF 
dual gate field effect transistor and a 
similar device used as a mixer. These 
devices  are  manufactured  by the 
special  Signetics  D-MOS  (Diffused 
Metal Oxide Silicon) process which has 
been used in earlier Signetics discrete 
devices. It enables precisely controlled 
channels of less than 1 micron in 
length to be produced with extremely 
low parasitic capacitances. 
D-MOS devices, like all MOSFET 

transistors, have very high impedances 
in their gate connection. They could 

Fig. 4. A typical S06000 circuit using a three-gang capacitor. 
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Fig.3. The internal components of the 
SD6000. 

easily pick up static voltages which 
would ruin the devices, by puncturing 
the insulated layer, if the zener diode 
connected from each gate to the 
substrate were omitted. These diodes 
bypass any static or other voltages 
which are more positive than + 25 V 
or more negative than 0.3 V. No 
special  precautions  are  therefore 
required in handling the SD6000 or 
when soldering it into the circuit. If 
one does not use an IC socket, it is 
naturally advisable to use an earthed 
soldering iron — as with all low power 
semiconductor devices. 
The two D-MOS devices in the 

SD6000 are positioned in the package 
in such a way that coupling between 
them is reduced to a minimum. This 
not only reduces radiation of the local 
oscillator signal from the aerial, but 
also eases stability problems. 
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LAFAYETTE 
"GUARDIAN 6600" 

Direction Finder 6 Band Radio 

Beacon — Broadcast — Marine 
FM — Aircraft — VHF 

$179.50 

6 BANDS 
(1) 160-390 kHz Beacon (2) 550-1600 
kHz Broadcast (3) 1.6-4.6 MHz Marine 
(4) 88-108 MHz FM (5) 108-136 MHz 
Aircraft (6) 147-174 MHz FM VHF 

BATTERY OR 240V AC OPERATION 
(with external adaptor — optional extra). 

FEATURES 
• Rotatable  Antenna  for  Direction 
finding  and  reception  on  beacon, 
broadcast and marine bands. 

• Telescopic Whip Antenna plus external 
antenna jack for reception on FM, 
Aircraft and VHF bands. 

• Signal strength, tuning/battery meter. 
• Adjustable squelch control. 

The "Guardian 6600" is Lafayette's 
most advanced Portable Radio for top 
reception plus Direction Finding. 19 
Transistors,  15  Diodes  and  two 
Thermistors. Individually tuned circuits 
for best performance on each band. 
Adjustable  RF  gain  control  varies 
sensitivity and tuning meter for direction 
finding  purposes.  Supplied  complete 
with comprehensive operating manual. 

SIZE: 11'/2" W x 10%" H x 3%" D. 
Shipping weight Bibs. 

LAFAYETTE 
ELECTR ONICS 

div. of Electron Tube Distributors P/L 

94 St. KILDA RD., ST. KILDA, 
VIC. 3182  Phone 94-6036 

Also available from 
RADIO HOUSE PT ,/ LTD, 

306 Pitt Street, and 760 George Street, 
Sydney, N.S.W. 

DICK SMITH ELECTRONICS CENTRE, 
160 Pacific Hwy, Gore Hill, N.S.W. 

DESIGN YOUR OWN 
FM RECEIVER 
3.0 

2.0 

AG 

NOISE FIGURE AND AVAILABLE 
GAIN VS DRAIN CURRENT S06000 IRFI 

30 

12 

20 ,1 
0 
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5  10  15  20  — 25 

DRAIN MI WAMPS 

Fig.5. Noise figure and available gain of the 
S06000 RF stage at various values of the 
drain current 

The two devices in the SD6000 
package  each  have  a maximum 
permissible drain current of 50 mA. 
The gate leakage and drain currents are 
each  typically  1 nA,  whilst the 
feedback capacitance has the very 
small value of about 0.03 pF. 

TYPICAL CIRCUIT 
A  typical  high  performance 

front-end circuit using the SK6000 is 
shown in Fig. 4 It tunes over the 
normal range of 88 to 108 MHz. The 
SD6000 has also been used in high 
performance Varicap tuned front-ends. 
The  noise  performance  of  the 

SD6000 is really first class, the typical 
figure being 2.5 dB at 100 MHz 
(maximum 3 dB). The power gain at 
the same frequency is typically 30 dB. 
The typical variation of the noise 
figure and gain of the RF stage with 
the drain current is shown in Fig. 5. 
The bandwidth is about 300 kHz, this 
being determined almost entirely by 
the 10.7 MHz output transformer. 
The incoming signal is tuned by the 
aerial circuit, after which it passes to 
gate 1 (pin 4) of the SD6000. AGC is 
applied to gate 2 (pin 3) of the device. 

0 
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4 
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ILI  30 

.4 40 

50 

AMBIENT 7E61.1741 254C 
 DRA N TO SOURCE VOLTS IV sr-
GATE NO 2 TO SOURCE VOLTS (Vd2s1 

I I   
AUTOMATIC GAIN CONTROL RANGE 
I  I  S16000 IR F I   

Fig.6. AGC characteristic of the SD6000 
RF stage. 

The excellent AGC characteristic is 
shown in Fig. 6, 50 dB variation of 
gain being attainable at 100 MHz. 
Oscillator voltage from the 2N4126 
oscillator stage is fed to gate 2 of the 
mixer, whilst the signal voltage from 
the RF stage is applied to gate 1. The 
use of separate gates of the D-MOS 
device in this way provides very high 
isolation between the local oscillator 
and  the aerial circuit and hence 
minimises  spurious  radiation.  The 
oscillator stability is of the order of 40 
kHz per volt change in the supply 
voltage, whilst a rise in temperature of 
10°C may  increase the oscillator 
frequency by about 100 kHz. 

Details of the coils in Fig. 4 are 
shown  in  Table  2.  However, 
newcomers to electronics are advised 
not to try VHF circuitry. 

This article has shown how the 
incoming signal from the aerial can be 
amplified at low noise and converted 
into a 10.7 MHz IF signal. 

Next month we shall consider how 
this output from the front-end unit 
can be used to provide the required 
audio output signal. 

Ti  10.7 MHz 
transformer 

L1  Aerial coil 

TABLE 2 

Cambion type 533-3652-003 

4 turns 18 gauge, 3/16 in diam. 
Air core. Tap 1 turn from the ground side 

L2  RF coil  4 turns 18 gauge on 3/16 in. diam. 
air core. 

L3  Oscillator coil  4 turns 18 gauge on 3/16 in. diam. 
air core, centre tapped 

L4  Choke  33 i.tH approx 

Tuning capacitor  5 to 20 pF, 3 gang 
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I RH COMPONENTS 
Established 40 Years and here to stay. 

Metal Glaze Resistors 
Diamond spiralled metal 

glaze •Ierneht 

Ceramic Substrate 

Plated on copper 
•nd ccii \ 

High temperature 
soldered 

ter minal ion 

Miniature body 
250  .090 

25 thous, alloy plated 
copper leads 

Acrylic lacquer 
colour bands 

Non fla m mable mica filled 
phenolic ticket 

,e_,..  
1/2 watt @ 70 C.250 x .090" 
Miniature Body Size 
1 ns• Lower Temperature rise (40 C) 

Wes! Thick Film Reliability 
fro! Generous Power Safety Factor 
ns! Fully Insulated Non-flammable 

Mica Filled Phenolic Jacket 
til THE SAFE ONE 

Wire Wound Resistors 
70 tS.ias. 

$9 
)9A SS Palo 

Inorganic rireproof 
Rectangular Ceramic Construction 

or... Precision Wound Non-flammable 
Resin coated Tubular Styles 

Rheostats and Trimmers 

a  / 4 

1114 L--

Wire Wound Rheostats and Trimmers 

ALSO AVAILABLE: 

Ceramic capacitors & filters.  Toggle, micro & lamp lighted switches. 
Polyester capacitors.  Reed switches & relays. 
Tantalum & electrolytic capacitors.  Indicator lamps. 

Standard & miniature carbon potentiometers. 

IR H C O M P O N E NT S 
DIVISION OF NATRONICS PTY. LI MITE D 

The Crescent, Kingsgrove, N.S. W. 2208. Tel. 50 0111 
74 Raglan Street. Preston, V.c  3072  Tel  44 5021 

Wholly Australian owned, and the la wn manufacturer 

of resistiyeromponents in the Southern Hemisphere 

818MINONININIONNENNIMINENIINNENNONNIMINNENNEMENNENN MMMMMMMMMM 
, these components ale avatlable through most electronic suppliers 

but tor Petalled technical tntormahon complete the coupon and post to-day 
METAL GLAZE  WIRE WOUND  RHEOSTATS  FILTERS  POTS. 
CAPACITORS  SWITCHES  RELAYS  REED SWITCHES  INDICATORS 

NAME   

ADDRESS   

  POSTCODE   

C. 11 iS 
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Announcing a breakthrough 
in speaker design that took Bang & Olufsen's 

best brains four years to develop-
the new B & 0 UmPhase speakers. 

Pictured: the M70, top-of-the-range of new B & 0 Uni-Phase speakers, featuring optional stand. Ask about the full range of 
Beovox Uni-Phase Speakers at any of the B & 0 dealers li3ted on the opposite page. 
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Bang & Olufsen is far from being 
among the largest manufacturers of 
high fidelity equipment in the world. 
Yet, in recent years they have 
astounded the world with their 
products. 

Within the past two years, B & 0 
have put the only quadraphonic 
music set with ultrasonic remote con-
trol on the market: The Beosystem 
6000. And the only gramophone 
with an electronically controlled 
tangential tone arm, which repro-
duces your records exactly the same 
way as they were cut. 

These products have met with 
the unreserved acclaim of critics and 
music lovers throughout the world. 

Now Bang & Olufsen is intro-
ducing a speaker series that will un-
doubtedly be received the same way: 
The Beovox Uni-Phase speakers. 

It took Bang & Olufsen's best 
brains four years to create these 
speakers, plus some assistance from 
the largest computer in the world, at 
Cleveland, Ohio, which is also used 
by NASA in the American space 
programme. 

Although at first sight the new 
Beovox Uni-Phase speakers resemble 
other pressure chamber speakers, 
they have little in common with 
them. In order to create these new 

speakers, B & 0 scientists have had to 
reject old established design theories 
and start from basic principles. 

The results are just as revolu-
tionary as their techniques: The new 
Beovox Uni-Phase speakers are the 
only pressure chamber speakers 
whose transient response lies in the 
same class as that of amplifiers. And 
the only ones in which all the units in 
the cabinet operate in the same phase 
even in the crossover range—the only 
speakers in which the sound from 
all the units reaches the ear 
simultaneously. 

One of the secret developments 
which made all this possible is the 
"patent pending" Baekgaard Phase-
Link crossover network combined 
with the dynamic impulse corrector. 

As well, there are other develop-
ments—like the fact that here is a 
loudspeaker that can reproduce the 
sound of a whole orchestra yet takes 
up little space in your living room. 

The main development, of course, 
is the entirely unique sense of reality 
the new Phase-Link crossover net-
work brings to your music. 

The purpose of this advertise-
ment has been to let you know that 
speakers no longer need be the 
weakest link in the high fidelity 
chain. 

BANG &OLUFSEN 
BEOVOX UNI•PHASE SPEAKERS 

With respect for true sound. 

Victoria: Danish Hi Fi. Telephone 824839, 638930. N.S. W.: Convoy. 3572444. 
Queensland: Brisbane Agencies. 219944. W.A.: Danish Hi Fi. 710100. 
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Albert Einstein had a hair problem. And a lot of 
mathematical problems. 

The hair he could have fixed with a good brush. 
And with a lot of his other problems, 'Eveready' Gold 
Alkaline batteries could have helped out. 

Just think what a man like Einstein could have 
done with a battery that out-performs all others in high 
drain electronic equipment. 

A battery that delivers full and consistent power, 
even after being left idle for long periods. 

A battery that isn't bothered by extreme changes 
in temperature. 

Albert, we only wish we'd been there to help. 

BATTERIES Products of gal 
'Eveready & 'Union Carbide' are registered Trade Marks, 

EVEREADY 
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What's left to say 
about speaker systems? 

It's all very confusing. Speaker advertisements promise all 
sorts of wonderful things . . . better bass response, 
magnificent  transient  handling, higher power rating, 
unfailing reliability, superior treble performance . . . you 
name it, they've all  reached  the peak of all these 
parameters. 

Interdyn speaker systems are distinctive. There are four 
models, ranging from a 10 litre bookshelf system to a 
3-way, four drive unit enclosure with a capacity of 60 litres. 
They're fitted with proven Danish drive units which are 
well known for their natural musical reproduction, over a 
wide  frequency  range,  encompassing  tae  response 
(including  the  harmonics)  of  all  known  musical 
instruments. Interdyn sound is fatigue-free and remarkably 
faithful. 
Above all, Interdyn speaker systems represent outstanding 
value for money ... in both performance and finish. Every 
cabinet is nand finished in selected walnut veneer and has 
been designed in the classical manner, so it won't be out of 
date this time next year. Listen to Interdyn systems — see 
how much more you get for your investment. Choose from 
four models:— 

INTERDYN MODEL 10-2. An effective 2-way 
system, with a 16.5 cm bass/mid-range speaker and 
a dome  tweeter,  crossing over at  1500  Hz. 
Frequency response is 45-20,000 Hz., power rating 
20 watts RMS. Size 36 x 23.5 x 23 cm. 
INTERDYN MODEL 30. Measuring 53.5 x 30.5 x 
26  cm,  the  Model  30  features  a 25  cm 
woofer 'mid-range drive unit crossing over to a 
3.75cm dome tweeter at 1500 Hz. Frequency 
response is 30-20,000 Hz. and power rating is 35 
watts  RMS.  This  popular  Interdyn  enclosure 
sounds like a much larger system. 

INTERDYN MODEL 35. Rated at 60 watts RMS, 
the Model 35 measures 59 x 34 x 26 cm and has a 
frequency  response  of  30-20,000  Hz.  Low 
frequency  performance  is quite  outstanding, 
thanks to the use of two 21.3 cm bass reproducers 
with long throw voice coils, and a soft neoprene 
surround. Crossover frequency is 1500 Hz. 
INTERDYN MODEL 60. A 3-way system using 
four drive units, the lnterdyn Model 60 employs 
two 25 cm bass units, an oval mid-range speaker 
and  a 3.75cm  dome  tweeter.  Response  is 
25-20,000 Hz, and size is 67.5 x 46 x 29 cm. 
Crossover frequencies are 600 Hz. a.id 3000 Hz. 
Power handling capacity is 70 watts RMS. 

Listen  to  Interdyn  speaker  systems at  your 
specialist  hi-fi  stereo  store.  Listen  critically. 
Compare the value as well as the performance. 
You'll choose wisely when you select Interdyn! 

Interdyn speaker systems are made by:— 

Distributed in AuStraba by rill 
INTERNATIONAL DYNA MICS 

(AGENCIES) PTY LTD 

23 El ma Rd.. North Cheltenha m, 
Melbourne, Victorua 3192 

Ara/table front. 
A.C.T. Duratone Hi FL Cnir Botany St & Abr. Crt Phillip 2606. Telephone 82 1388, 
N.S.W.. M & 0 Hoskins Pty Ltd, 400 Kent St, Sydhay 2000. Telephone, 546.1464,547 1093, 
Old.: Stereo Supply", 95 Turbot St. Brisbane 4000. Telephone. 21.3623. S.A. Challenge H. Fi 

Stereo. 96 Pine St, Adelaide 5000. Telephone: 223-3599. TAS. And.° Senna., 9 Wilson St. 
Burnie 7320. Telephone: 31.4111. VIC.- focal E lectronica Pry Ltd, 431 Bodge Rd, Richmond 3121 
Telephone- 42-3762 W.A.: Arena Doctratnatota, 282 Hoy St, Penh 60(10 Telephone 25.2699, 
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$00.50 
Cassette Recorder 
ELECTRONICS TODAY and our associated publication 
Hi-Fl  Review  have  jointly  arranged  with  Convoy 
International to supply our readers with the well-known 
Contutor LL cassette recorders at the very low price of 
S99.50. 
The  price  includes  a pair of good quality stereo 
headphones, a DIN to DIN connecting cord for connecting 
the recorder to a stereo amplifier, and a demonstration 
cassette. 
The  Contutor  LL  (language  laboratory)  Teaching 
Machines are cassette recorders specifically intended for 
educational  a pplications  and  made  to  Convoy's 
specification by Sanyo. They are basically a high quality 
stereo cassette machine with additional features, outlined 
below:— 
The machines operate from either mains or batteries. A 
power cord is supplied to enable the machine to be 
connected to the 240 volt ac mains. Provision is also made 
for operation from six dry cells which fit into a holder 
within the unit (batteries are not included). The unit may 
also be powered via a vehicle's 12 volt supply if the user 
obtains a 12 volt to 9 volt converter. A simple unit of this 
type was described in Electronics Today International 
February 1972. 
Unlike most conventional recorders, the LL machines 
have an inbuilt condenser microphone. Two separate 
microphone inputs are also featured thus enabling true 
stereo recordings to be made.. 
A two-watt amplifier and 120 mm loudspeaker are inbuilt. 
These facilities enable recorded cassettes to be listened to 

CONVOY CONTUTOR 
LL Teaching Machine 
Cassette Recorder 

immediately. It also enables the machine to be used 
independently of other equipment, or even a mains supply, 
virtually anywhere. The reproduction quality is of a 
surprisingly high standard. 
The main difference between the LL recorders and 
conventional machines is that additional facilities have been 
provided for teaching purposes. 
In essence, extra controls and circuitry have been included 
to perform a number of functions. 
One of the most useful and important facilities is the LL 
key. When this is depressed the erase head is not operative 
on the machine's first channel. This enables the teacher to 
record a series of words or musical phrases on one track — 
leaving gaps between each sequence of sounds. The pupil 
can then record his own attempts at reproducing these 
sounds on the second channel whilst listening to the 
teacher. Once this has been completed the pupil can then 
compare his attempts with the original simply by replaying 
the cassette. He can then wipe off his own track without 
erasing the teacher's recording. Removing the cassette tab 

makes accidental erasure of teacher-track impossible. 
This LL facility is of enormous value — not only in 
language teaching but also in musical applications where a 
direct audible comparison is required between an original 
and a subsequent recording. It also allows 'self duets'! 
A pause control is included. This enables recording to be 
started or stopped instantaneously. It also enables record 
levels to be set without setting the cassette in motion. 
Two VU meters are provided. The left-hand one doubles 
as a battery condition indicator. 
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As with conventional recorders, the LL machine may be 
connected directly to a stereo amplifier and speaker system. 
A DIN to DIN connecting cable is provided for this 
purpose. Reproduction of mono or stereo cassettes is first 
class — as may be seen from the accompanying specification 
table. Thus recorded music can be replayed with excellent 
fidelity — a-most valuable feature if the machine is to be 
used for musical demonstrations. Stereo recordings of high 
quality can also be made via the DIN cord from the 
amplifier. 
The LL facility is also of value where a slide projector is 
to be synchronized with voice or musical accompaniment. 
The user can build a simple device that will cause pulses to 
be recorded on the right-hand channel. These pulses will 
then trigger a slide changing mechanism in the projector in 
synchronism with the accompaniment which will then be 
recorded on the left hand channel. Details of how to do this 
were published in the April 1972 issue of Electronics 
Today. Photostat copies of this project are available from 
our back issue dept for $1.00. 
Another most valuable feature is a variable speed control. 
This enables the playback speed to be varied by +5% and 
—15%. Thus when the machine is to be used for music 
teaching the pitch of recorded music can be varied to match 
exactly the pitch of the accompanying instrument/s. The 
speed facility is also valuable for syllable analysis and for 
fast revision. 
Unusual extra facilities are also provided for fast winding. 
In one mode the wind and rewind facilities are as 
conventional  machines.  However if the 'play' key is 
depressed at the same time as the wind/rewind keys then 
the recorded part of the tape will be heard (at high speed) 
whilst fast winding is in progress. These facilities are very 
.useful for rapidly selecting any required part of the tape. 
On the LL machines the rewind key is labelled 'review', the 
fast forward key is labelled 'cue'. 

NOTES 

This offer is exclusively limited to readers of Electronics 
Today International and Hi-Fi Review. 
Six hundred machines only are available — and from 
previous experience with offers of this nature we expect 
our limited supply to be sold out very quickly. 
The machines will be supplied to the purchasers by 
Convoy International — who will also be responsible for 
subsequent servicing and warranty rectification and/or 
repairs. Please remember that we run magazines, not the 
Post Office — so do please allow four weeks for delivery. 
Delivery will be made by road freight or certified post. 
The cost of this is included within the offer price. We regret 
that we cannot offer any discount to readers who collect 
their machines directly from Convoy International. 
Organisations wishing to claim sales tax exemption — 
please refer to note elsewhere in this offer. 
Readers who would prefer to see a unit before committing 
themselves to purchasing may see a demonstration model at 
Convoy Technocentre. Their address is 1 Maclean St, 
Woolloomooloo, Tel. 358 2088. (The large white building 
facing the end of Plunket St.). They are open late on 
Thursday evenings and also on Saturday mornings. Ample 
car parking is available opposite the Technocentre. 
All Contutor LL cassette recorders sold under this offer 
are warranted for a period of 90 days from delivery against 
defective workmanship and mate. ials. 
The warranty includes the cost of parts and labour, but 
not the cost of freight to and from Convoy International 
Pty. Ltd., 1 Maclean St, Woolloomooloo, NSW. 
The special offer price of $99.50 includes sales tax. 
Schools, Universities, religious bodies and certain other 
organisations can claim sales tax exemption. 
For these organisations the special offer price is $88. A 
valid official tax exemption certificate must be supplied. 

WHAT IS OFFERED 

The price of $99.50 ($88 if a sales tax number or 
exemption certificate is supplied) includes the following: 

1/ One Contutor LL cassette recorder 
2/ One pair of stereo headphones 
3/ One DIN to DIN connector 
4/ Instruction manual 

MANUFACTURER'S SPECIFICATION 

CONTUTOR TEACHING MACHINE 
MODEL CT 5500LL 

Manufacturer 
Tape Speed 
Speed Adjustment 
Fast Forward Time 
Fast Rewind 
Wow & Flutter 
Signal/Noise 
Hum & Noise 
Frequency Response 

Sanyo 
1 7/8" per second 
+5%, —15% 
120 secs IC 60 cassette) 
120 secs (C-60 cassette) 
0.3% rms 
+45 dB 
—30 dB 
50 to 10 000 Hz 

* MAINS/BATTERY OPERATION 
* INBUILT CONDENSER MICROPHONE 
* INBUILT AMPLIFIER LOUDSPEAKER 
* VARIABLE PITCH CONTROL 
* CUEING FACILITIES 
* VU METERS 
* STEREO RECORD AND REPLAY 

Companies offering goods for sale at discount or special 
offer prices are now required by law to state the price at 
which the goods offered were previously available for a 
reasonable period of time before the offer. 
However because of the specialised nature of the Contutor 
LL recorder, sales were not generally sought at retail level. 
Convoy's  price  list  dated  6th  May  1975 quotes a 
recommended retail price of S129.50. 

The cost of packing and freight is included within the offer 
price. Units can only be obtained via the order form on this 
page. Readers wishing to collect the units directly from 
Convoy International may do so but cheques must still be 
made out to Electronics Today International using our. 

official order form. 

ORDER FORM 

To Recorder Offer 
Electronics Today 
Modern Magazines (Holdings) Ltd, 
15 Boundary Street, 
Rushcutters Bay, 
NSW 2011. 

1 

Please  supply   (state  quantity)  Convoy 
Contutor LL Teaching Machines cassette recorders. 
I enclose my cheque/postal note for   to cover 
cost of same. Cheques or postal notes must be crossed 
and made out to Electronics Today International. 
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HI-Ft REVIEW tells you what to buy, how to buy it  which gear is good 
and which gear is better. Whether it will meet your requirements — arid 
whether it does what its maker says it does. 

Australia's monthly hi-fi magazine — for people to read, enjoy, understand — 
and above all — believe. 

AMPLIFIERS-DISTORTIONMAY 
Transient intermodulation may be adyentageous in some system combinations. Leading audio 
authority Gordon King reports. 

GREAT 
PROJECTS 
TO BUILD 

• CROSSOVER LOUDSPEAKER 
Three-way loudspeaker specifically designed 
for our active cross-over network. 

The feature articles listed above are included amongst those 
currently  scheduled  for  our  Dece mber  issue.  However, 
unforeseeable circu mstances, such as highly topical ne ws or 
develop ments may affect the final issue content. 

• THREE SIMPLE RADIOS 
Biased diode, voltage multiplied and solar powered. 
Experiment with these simple yet fascinating 
devices. 

• PROGRAMME LEVEL INDICATOR 
LED bar display shows peak programme 
levels at all times. 

• FIVE  VOLT  10  AMP  SWITCHING 
REGULATOR POWER SUPPLY. 
Power TTL logic systems from this small lightwaight 
supply. 

@SILENT A/B SWITCH 
Eliminate those distracting changeover noises when 
A/B testing equipment. 

electronics 
TODAY 
INTER NATI ON AL 

DECEMBER 
ISSUE 
— on sale 
mid-November 
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ALTEC FOR THOSE WHO ARE 
SERIOUS ABOUT SOUND 
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Agri  ALTEC. AT THE OPERA HOUSE 

For  years  now  on  the 
international  scene  the  most 
discriminating sound engineers 
have specified ALTEC quality 

411er  monitors.  Look  around  the 
411,  4P, leading  television,  radio  and 

recording studios — anywhere in 
. the world — and you'll find 

40.  ALTEC monitors. 
410-  Sales in the U.S. have reached 

new peaks — and in the highly 
competitive  and  selective 
European market demand for 
ALTEC systems has never been 
greater. 
In Australia ALTEC enjoys an 
ever increasing proportion of the 
professional market. 
Ask any of the sound engineers 
who specify and enthuse over 
ALTEC quality monitors. Once 
you've  heard  and  enjoyed 
ALTEC sound, you'll never be 
satisfied with anything else. 

NEW DOMESTIC SPEAKERS 
*Altec891A. In just a year, this 
model has become a best seller. 
It features a 12 inch woofer and 
L -ligh-frequency radiator tweeter 
and  comes  in an  enclosure 
measuring 25-1/2 x 14-1/2 x 
12-1/2  inches  with  a 
charcoal-colored sculptured foam 
grille. ALTEC have said it was 
designed for "younger people 
who want good sound but want 
to pay less." Our tests revealed it 
to produce an open, realistic 
sound and a crisp high end. It 
delivers this sound with only 12 
watts of amplifier power. 

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

SEE THE 891's AND FULL RANGE ALTEC PRODUCTS AT 

KENT Hifi 
412 KENT STREET, SYDNEY Ph. 29-6973 
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TV DISTRIBUTION 
SYSTEMS 
How to optimize your antenna system for colour. 

MOST colour TV buyers spend up to a 
S1000 on their set. There's not much 
left over for a good antenna. 
Which  is  unfortunate  for  the 
advantages  of a properly designed 
aerial system are great indeed. A good 
system can provide sparkling, ghost 
free pictures where previously the 
picture was full of snow and multiple 
images.  In  some  poorly  designed 
systems  a good  picture  may  be 
received on one or two channels but 
other channels are unwatchable due to 
multipath ghosts or, a strong local 
channel may interfere with a weak 
distant  channel  rendering  it 
unwatchable. These defects may quite 
often be cured relatively inexpensively 
with a properly designed system. 
Apart from the basic antenna system 
requirement  there  is also  the 
occasional need to operate more than 
one set from the same antenna or to 
provide multiple outlet points for a 
portable set within the home. 
The purpose of this article is to 
discuss  methods  of  coupling  the 
antenna to the set in order to prevent 
or overcome reception difficulties, or 
to provide better facilities than are at 
present available with existing systems. 
It is assumed  that  a properly 

designed antenna  is available, and 
suitably mounted, such that adequate 
signal  pickup  is obtained  on  all 
channels  of  interest.  It must  be 
remembered that a clean and ghost 
free signal must be available at the 
antenna terminals — nothing thereafter 
can improve the quality of the signal. 
For example adding an amplifier can 
only boost the signal to a point where 
cable losses and noise do not degrade 
the picture. It cannot improve the 
signal-to-noise ratio which exists at the 
antenna output. Thus a good antenna 
properly mounted in the best and 
highest location possible is a prime 
requirement in low-signal areas. 

RIBBON OR COAX 
The signal at the antenna terminals 
must  be  conveyed  to  the  input 
terminals of the set by means of a 
cable.  At the frequencies used in 
television  the  cable  is in fact a 
transmission  line  which  must  be 
matched to both the antenna and to 
the set if maximum signal transfer is to 
be obtained. Most antennas have an 
output impedance of 300 ohms and 
many  receivers  have  an  input 
impedance of 300 ohms. One would 

AUSTRALIAN TELEVISION CHANNEL FREQUENCIES 

Channel No.  Band MHz  Vision MHz  Sound MHz 

0  42-52  46.25  51.75 
1  56-63  57.25  62.75 

2  63-70  64.25  69.75 
3  85-92  86.25  91.75 
4  94-101  95.25  100.75 

5  101-108  102.25  107.75 
5A  137-144  138.25  143.75 

6  174-181  175.25  180.75 
7  181-188  182.25  187.75 
8  188-195  189.25  194.75 
9  195-202  196.25  201.75 
10  208-215  209.25  214.75 
11  215-222  216.25  221.75 

naturally think that the best procedure 
would be to use a 300 ohm twin 
line  to  couple  them  together. 
However with colour, all installations 
(even single outlet home installations) 
should be made with 75 ohm coaxial 
cable. Even though 300 ohm ribbon 
may well be adequate in many high 
signal locations, there are many good 
reasons why 300 ohm ribbon should 
not be used. 
Although ribbon is cheap and signal 
attenuation is low the full advantages 
of using it are only obtained when it is 
dry and suspended in free space. When 
a signal is being transmitted, magnetic 
and electrostatic fields surround the 
conductors, and any interference with 
these fields will degrade performance. 
Hence the ribbon should at all times be 
air spaced, it should never be taped to 
aerial masts, gutters or metal roofs and 
must not be installed in metal conduit 
or rendered into cement walls. Even 
the recommended stand-off insulators 
will cause some distortion of the field 
and  consequent  signal  loss  and 
standing waves. In addition the losses 
of ribbon increase greatly when the 
cable is wet. Another limitation is that 
ribbon acts like an antenna itself and 
radiation from power or telephone 
lines can cause interference. Further, 
the television  signal itself can be 
picked up along the length of the 
ribbon and will be out of phase with 
that from the antenna, resulting in 
ghosts on the picture. Remember that 
ghosts in colour transmissions appear 
in the wrong colour on the receiver 
which  makes  them  far  more 
objectionable than they would be on 
black and white sets. 
Coaxial cable, on the other hand, is 
impervious to its surroundings, it can 
be run underground, in steel pipes 
alongside power cables and even under 
water  without  affecting  its 
transmission qualities. Nor will it pick 
up signals along its length whether 
from  power  lines  or  television 
transmitters. 
Finally although coaxial cable is 
more expensive than ribbon it will last 
for many years longer than ribbon 
and hence is more economical in the 
long run as well as providing superior 
performance under adverse conditions. 
Coaxial cable does have higher losses 
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A balun, in the cylindrical box receives the signal from the antenna via a 300 ohm open line 
and matches it to 75 ohm coaxial cable. 

than ribbon but in practice this is not 
of great importance. For example the 
loss of ribbon at 200 MHz is typically 
1.5 to 2 dB per 30 metres whereas 
with coaxial cable the loss is 3.5 to 4 
dB per 30 metres. However in practical 
installations the inevitable problems 
due to spacing and moisture cause 
ribbon losses to at least equal those of 
coax. 

THE NEED FOR BALUNS 
You will remember we said that the 
cable must be matched to the antenna 
and to the set, and that the typical 
antenna has an impedance of 300 
ohms whilst  coaxial  cable has a 
characteristic impedance of 75 ohms. 
We must therefore match the antenna 
to the cable otherwise there will be a 
serious mismatch with corresponding 
loss of signal and  production of 
standing-wave ghosts. The matching is 
commonly done with a device known 
as a BALUN. The balun is a small 

transformer wound with a two-to-one 
turns ratio (4:1 impedance) on a small 
ferrite  core.  The  balun therefore 
performs  the  desired  impedance 
match. A further problem is that the 
antenna  output  is balanced  with 
respect to earth whereas the coaxial 
cable is not (shield is earthed). The 
balun is used to convert from balanced 
to unbalanced operation — hence its 
name. If the set has a 300 ohm input 
then another balun must be used at 
the set end of the cable. Most colour 
sets have 75 ohm inputs however and 
in this case a balun at the set input will 
not be required. 
One might well think that that is the 
end of the matter but this is far from 
the case. It is generally accepted that a 
colour  set  needs  at  least  150 
microvolts of signal to get out of snow 
level  and  in fact  the  Australian 
Standards Association have laid down, 
in their code of practice for antenna 
installations, that a mini mum signal of 

one millivolt and a maximum of 15 
millivolts be available at any outlet in 
an antenna installation. With the losses 
in baluns and cables it may well be 
that, in low signal areas, there just is 
not sufficient signal to bring the set 
out of snow. In such cases a masthead 
amplifier is called for. Amplifiers of 
differing gain and output capabilities 
are available and care must be taken to 
choose that most suitable for the 
particular installation. 

MASTHEAD AMPLIFIERS 
In a good signal area the signal 
available at the antenna terminals may 
be of the order 30 to 35 millivolts on 
channel  2 and  20  millivolts  on 
channels 7, 9 and 10. The average 
signal available in metropolitan areas, 
however, is seldom above 10 millivolts. 
As we move further away from the 
transmitter the signal level will fall 
below  one  millivolt  and  the 
performance of the set starts to 
deteriorate. The snow on the picture is 
in effect noise picked up on the feeder 
cable together with that generated in 
the input stage of the tuner. The 
signal-to-noise ratio at the antenna 
terminals may still be quite good and 
an amplifier installed right at the 
antenna terminals will raise the level of 
the  signal  before  the  noise 
contributions of cable and tuner can 
degrade it. 
Amplifiers are available with a wide 
variety of gains and output capabilities 
and care must be taken to choose a 
type that is suited to the particular 
system. To do this we must have some 
idea of what the various specifications 
means. 

Amplifier Gain 
This is quoted in decibels of voltage 
gain, that is an amplifier having 20 dB 

The printed circuit module of a Labgear masthead amplifier (front and back) 
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TV DISTRIBUTION SYSTEMS 
gain will provide an output voltage 10 
times the input voltage. 

Maximum Output Level 
If the signal at the input of an 
amplifier is too high, overload or cross 
modulation will occur. An amplifier is 
therefore given a maximum output 
voltage rating typically within the 
range of 15 to 500 millivolts. For 
example if an amplifier had an output 
capability of 200 millivolts and a gain 
of 20 dB (X10) then the maximum 
input signal allowable would be 20 
millivolts. 

Cross Modulation 
This is a form of interference caused 
by signals of one channel over-riding 
the signals of a weaker channel. It 
shows up on the weaker channel as 
black bars that drift up and down or 
across  the  screen.  This  kind  of 
interference occurs when a masthead 
amplifier is over-loaded. 

Sync Clipping 
When a masthead amplifier is driven 

by  too  much  input  signal  the 
synchronising pulses may be clipped 
off. The effect of this is either a jittery 
picture or horizontal tearing. 
If overload occurs on a strong 
channel due to the fitting of a 
masthead amplifier to amplify weak 
channels, a selective filter may be used 
to reduce the amplitude of the strong 
channel. This allows the full potential 
of the amplifier to be utilized for the 
weak channels. 
An amplifier should have a low-noise 
input stage and this requires that 
special low-noise transistors be used 
and that AGC not be used on the first 
stage. The amplifier should also be 
capable  of  protecting  its  input 
transistors against damage due to static 
build-up. 

SPLITTERS AND COMBINERS 
Where two receivers are required to 
be operated from the same antenna it 
is not feasible to simply parallel them 
onto the same feeder line. This is 
because the paralled impedance of the 
two sets will be 150 ohms and a 
mismatch  will  occur.  In addition 
another  problem  would  be 
encountered  in that the isolation 
between sets would not be great 
enough to prevent the local oscillator 
of one set interfering with the other 
set. 
When a signal is required to be split 
into two or more lines a device 
called,  a  SPLITTER  is  used. 
Although splitting can be done by 
a resistor network, this results in 

Two types of splitter/combiner from Labgear. The one on the right is in a weather-proof 
housing and the one on the left is intended for indoor use. 

higher losses than necessary and a far 
preferable  method  is to  use  a 
transformer  type  device.  The 
transformer  type  has  the further 
advantage that it can be used in reverse 
as a combiner — but more about that 
in a moment. The name splitter is 
restricted to those devices that divide 
the signal into two or more equal 
parts. But if it is used to provide more 
signal to one line than to another then 
it is known as a directional splitter, a 
spur unit, a directional coupler or just 
simply as a tee-off. Its purpose is to 
provide a small amount of signal to a 
branch line, eg one set, whilst giving 
very little attenuation to the through 
line to other sets. This may not seem 
to make such sense, but it is a 
technique used in larger systems to 
ensure that isolation between sets is 
very high whilst at the same time the 
value of attenuation for each spur line 
can be chosen so that all sets in a very 
large installation will receive the same 
amount of signal — regardless of feeder 
cable losses. Naturally such a system 
will require an amplifier with even 
more  gain.  Amplifiers  Mich  are 
designed for such systems generally 
have several output ports, that is 
a splitter is built-in. These amplifiers 
are known as distribution amplifiers. 
A transformer type splitter may be 
used in reverse as a combiner for 

BALUN 
—0.5dB 

+20dB 

2 WAY 3.5dB EACH LINE 
3 WAY 6.5dB EACH LINE 
4 WAY 6.5dB EACH LINE 
5 WAY 9.8dB EACH LINE 1CABLE — 4dB EACH LINE  

OUTLETS AND SET BALUN —1.0dB 

GAIN TO EACH SET 

2 WAY SPLITTER +10dB SIGNAL AT SET 3mV 
3 WAY SPLITTER +7dB SIGNAL AT SET 2.2mV 
4 WAY SPLITTER +7dB SIGNAL AT SET 2.2mV 
5 WAY SPLITTER +3.7dB SIGNAL AT SET 1.5mV 

Fig. 3. A simple amplifier/splitter system allows 
sets to be used at different points within the 
home. 
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A simple low band attenuator which reduces channels by 24 dB. 

combining one or more groups of 
signals  where  interaction  between 
signals does  not occur.  Thus for 
example in a deep fringe area separate 
antennas  may  well  be  used  for 
channels  1 and 3, but a simple 
combiner cannot be used to combint. 
these  two  antennae  because  the 
channel 1 antenna will also pick up a 
small amount of channel 3 signal, and 
vice-versa. When these two signals are 
combined,  differing  phase 
relationships and the lack of isolation 
between antennas will result in a signal 
that is severely degraded. A combiner 
can be used for combining signals that 
do not have any common components. 
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For example the output of a TV game 
or of a video tape recorder could be 
combined with the signal from the 
antenna at the set terminals. The use 
of such a device avoids the necessity of 
changing the input to the set terminals 
whenever the TV game etc, is to be 
used. 

FILTERS 
In country areas there is usually a 
strong local channel most often on a 
low frequency, eg. channels 0 to 5, 
whilst channels 7, 9 or 10 may be 
picked up from a city transmitter but 
at a much lower level. For example, 
Newcastle  receivers commonly get 

COAXIAL LOW BAND FILTER TYPE No F75. 0/A 

100  150  200 

FREQUENCY -MHz 

SINGLE CHANNEL LOW BAND FILTERS TYPE F75 B 

so 60 70 80 so 

FREQUENCY -MHz 

250 

about 10 mV of signal on channel 3 
but only around 200 microvolts on 
channels 7 and 9. If an amplifier is 
added  to  boost 7 and 9, cross 
modulation will occur with channel 3 
breaking through into channel 7. This 
condition may be cured by adding a 
low-band attenuator, which attenuates 
channels 0 to 5A by up to 24 dB 
whilst giving very little loss on the high 
channels. Single channel attenuators 
are also available to reduce the level of 
any single channel which may cause an 
overload condition. 

DIPLEXERS 
The diplexer is a special kind of 
combiner/splitter unit that can be used 
to combine two or more bands of 
signals.  Interaction  between  the 
separate bands is prevented by using 
band-pass filters for each input. These 
bands  are arranged to cover the 
International  bands  1 to  5 as 
follows:— 
Band 1 40-70 MHz Channels 0,1,2 
Band 2 88-108 MHz FM, Channels 
3,4,5 
Band 3 175-220 MHz Channels 5a to 
11 
Bands 4,5 470-860 MHz UHF band. 
Most diplexers available in Australia 
have provision for combining bands 1 
and 3 only, and at present this is 
entirely adequate. There are a few, 

SPECIFICATIONS  

INSERTION LOSS: 0.25dB (ON CHANNEL 6-11) 

ATTENUATION: 24dB (ON CHANNELS 0-5A) 

IMPEDANCE: 75 OHMS 

Fig. 1. Channels 0 to 5A are attenuated by means of this 
coaxial low-band filter from Standard Components. The 24 
dB attenuation on strong low channels allows high-band chan-
nels to be amplified without cross modulation occuring. 

Fig. 2. A single low-band channel may be attenuated with a filter such as this. 
Thus channel 2, in this case, may be attenuated by 24 dB without affecting 
Channel 3. Filters are available for any channel. The type shown is from 
Standard Components. 

SPECIFICATIONS 

INSERTION LOSS: 0.25dB 

ATTENUATION: 24dB ± 2dB 

IMPEDANCE: 75 OHMS 

ATTENUATED 
CHANNEL 

PART No. 

0 F75. B/0 

1 F75. B/1 

2 F75. B/2 

3 F75. B/3 

4 F75. B/4 

5 F75. B/5 

5A F75. B/5A 
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STOCKS AND COMPLETE 
DETAILS AVAILABLE FROM: 

AT LAST 
12" (30cm) 

and 15" (38cm) 

etone 
high performance 

speakers for 
Hi Fi, P.A. and 

Amplified 
(--)11 amp um  Musical Instruments 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

BRANCHES:  if IMP OOP Oilii f 
NEW SOUTH WALES Sydney: MSP DIVISION, 554 ParraMatta Road, Ashfield 2131. Phone 7975757. Telex 24530. 

Newcastle. Cnr. King & Darby Streets, 2300. Phone 25166. Telegrams "Expanse". 
Canberra - Suite 3, TNT Building, 23 Barrier Street, Fyshwick 2609. Phone 953431. Telegrams "Expanse" 

VICTORIA Miles Street. Mu!grave 3170. Phone 5604533. Telex 32095. 
QUEENSLAND Brisbane: 73-75 Jane Street. West End 4101. Phone 44 1631. Telex 40607. 

Townsville: 2B The Market. Kearve Street, Currajong 4812. Phone 796155. Telex 77008. 
SOUTH AUSTRALIA 48 King William Road, Goodwood 5034. Phone 2722366. Telex 82817. 
WESTERN AUSTRALIA 33 Railway Parade. Mt Lawley 6050 Phone 710888. Telex 92121. 
TASMANIA 44-46 Garfield Street. Launceston 7250. Phone 44 5155. Telex 58652.  AD58 

ELECTROCRAFT PTY. LTD. 
Distributors of Belling Lee, Channel Master, Ecraft, Hills, HI.Q, Lab Gear, Kingray, 
Matchmaster. 

TELEVISION AERIALS, DISTRIBUTION AMPLIFIERS, EQUIPMENT 
WHOLESALE, TRADE AND RETAIL SUPPLIED. 
ECRAFT 
Neosid Balun 75/300 uncased  65c 
0.S.A.B. Outside Aerial Balun  $4.15 
6.SB 6ft. Balun Fly Lead  $3.97 
P.S.B. Plug and Terminal Balun   $2.75 
2.75.T/S 2-way 75 oh m Transformer 
Splitter box  $8.06 
3.75.T/S 3-way 75 oh m Transformer 
Splitter box   $9.15 
4.75.T/S 4-way 75 oh m Transformer 
Splitter Box  $9.72 
5.75.T/S 5-way 75 oh m Transformer 
Splitter box  $13.76 
2.3T 2-way 300 ohm Splitter box  $4.88 
3.3.T 2-way 300 oh m Splitter box  $6.37 
4.3.T 2-way 300 oh m Splitter box  $7.75 
10" dia meter degaussing coil  $24.00 

TELEVISION AERIAL FOR COLOUR 
Hills  EFC.1  $24.17;  Hills EFC.2 $32.06; Hills 
EFC.3/24 $46.65; Hills EFC.4/03 $58.68; Hills 
215. 8 El. $19.26; Hills 216. 9 El. $24.10; Hills 
Cy. 7 Colinear $25.95; Hills 2010 Airways $42.50. 

LAB GEAR AMPLIFIERS. VHF UHF 
Mast Head 22 dB  $72.43 
CM 6014/DA 20 dB  $60.25 
CM 6034/DA 4 outlets 8 dB each $54.90 
CM 6036/DA VHF 30 dB UHF 28 dB$84.63 
Televerta (VHF to UHF 
frequency convertor)  $67.48 

HI.Q SINGLE YAGI'S 
01,2 4E1 
Ch.4 & 5 A 8 El 
Gutter Clip Aerial 1 El. 
Gutter Clip Aerial 2 El. 

$20.80 
$27.74 
$8.90 
$11.00 

COAXIAL CABLES. 
Attenuation per 100ft 
Belden 9242) Double screened with 
Belden 9248) Duofoil and Braid 
TVM IA Concordia Copper Screened 
ASA/R10 foil with drain wire 
Hartland WH89 Copper Briad 
Hartland WH87 Copper Braid 
Hartland WH86 Copper Braid 

F.M. AERIALS 
Match master 
Hills 3 El 
HI.Q 4 El 
HI.Q Gutter Clip 2 El. 

CHANNEL MASTER 
3111 Super Colaray 
3110 2.E1 Colaray 
638 8 El 
257 Colinear 
361A 17 El Crossfire 

MATCHMASTER 
"G" Unit 82/C/1 
Gutter Clip Aerial 

INDOOR AERIALS 
Helifan High Gain 
Standard Spiral 
Hills Rabbit Ear 

Braid 

$21.30 
$11.17 
$15.91 
$9.50 

$36.50 
$22.75 
$19.26 
$26.07 
$54.95 

$14.73 
$10.33 

106A HAMPDEN RD. 
ARTARMON, 2064 
PHONE 411-2989 

AND ACCESSORIES 

MHz  Reel Size  Price 
4 dB  500 ft  $42.28 
3.1 dB  500 ft  $58.61 
4.4 dB  100 metre  $30.15 
3.3 dB  100 metre  $28.98 
3.3 dB  100 metre  $36.92 
6 dB  100 metre  $26.56 
6.5 dB  100 metre  $19.25 

KING RAY AMPLIFIERS 
D15/500 m/V 
030/500 m/V 
040/600 m/V 
012/1500 m/V 

TELOSCOPIC MASTS 
20ft 
30ft 
40ft 
50ft 
60ft 

$48.80 
$57.95 
$79.30 
$67.10 

$19.30 
$30.81 
$42.06 
$54.42 
$58.00 

ALL TYPES OF HARDWARE 
IN STOCK 

$7.96  Wall brackets, chi mney mts., J Brackets, 
$3.27  Turnbuckles, Guy Rings, and Guy Wire. 
$8.56  All types of masts, etc. 
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TV DISTRIBUTION SYSTEMS 

I 1\ 14  iii i i  .  .  mo....i .. * 

4  # 61,1 

4110)  I V ' 
)  ) 

1.0 C 

37.!) 75 
to* 

11161i  rift 

11, 

LOW BAND ANTENNA HIGH BAND ANTENNA 
1 51 

DIPLEXER 

BALUN -0.5dB -1dB 
 I-1dB 
DUST AMPLIFIER +8dB 

o  I 1  B IC A BL E OUTLETS AND SET BALUNS -1dB GAIN TO EACH SET +0.5dB = 1.1mV 
such as the Labcraft CM 6032, which 
cover all bands and such units will be 
needed in areas where UHF translators 
are to be installed. 
Such dipiexers can be used in reverse 
to split low and high band signals thus 

This unit combines the 
output of low and high 
band antennas whilst 
attenuating the low 
band by 15 dB. 

Fig. 5. A two antenna system for 
signals from the same or different 
directions may be implemented as 
shown. Note the attenuator for low 
channels to balance signal levels. 
Diplexers are also known as Hi-Lo 
couplers . . . 

allowing an attenuator to be inserted 
in the low band path to equalize signal 
levels. Making all signal levels the same 
in this manner allows the distribution 
amplifier to work at maximum gain 
without overload or cross modulation. 

PRACTICAL SYSTEMS 
Examples of practical systems are 
given in Figs. 3 to 6. In each case the 
signal available at the antenna is 
assumed to be one millivolt which 
would correspond to that received in 
moderately difficult areas. Note also 
that typical balun losses are taken as 
being 0.5 dB and a cable loss of 4 dB 
per 30 metres is assumed. A typical 
coaxial  outlet  will  also  have an 
insertion loss of around 0.5 dB. 
In the system of Fig. 3, we have used 
a masthead amplifier with a gain of 
20 dB and show the typical losses 
encurred with splitters. Note that just 
with a two-way splitter the signal 
available to the set is only three 
millivolts — not a great deal more than 
the  recom mended  one  to  two 
millivolts for colour reception. This 
type of installation is suitable for 
homes etc providing that the cable 
lengths from the splitter are not too 
great — coaxial cable is relatively 
expensive. The second system, Fig. 4, 
is an  alternative  which  uses  an 
inexpensive  distribution  amplifier. 
This kind of system is not as suited to 
fringe areas as the previous one as 
there could be an appreciable amount 
of cable loss before the amplifier with 
the consequent loss of signal-to-noise 
ratio. 
The  third  system,  of  Fig.  5, 
illustrates how two antennas may be 
combined for low and high channels 
that may be located in the same or 
different directions.  Note that an 
attenuator has been used on the low 
channel to balance the signals before 
the distribution amplifier. It may also 
be necessary in such a system to 
include bandpass filters to prevent any 
interaction between the signals from 
the two antennas. 
In the final system of Fig. 6 we show 
an alternative distribution arrangement 
which is commonly used in blocks of 
units  or  high-rise  buildings.  The 
advantage of this system is that the 
amount of cable used is minimized and 
that  isolation  between  sets  is 
increased.  The  tee-offs  used  are 
available with different values of spur 
attenuation so that the signals reaching 
sets with differing amounts of line loss 
may be balanced. The tee-off offers 
very little attenuation to the signal 
oassing down the line but attenuates 
the signal to the spur line by 12 to 20 
dB. This of course means that a much 
higher gain is required in the amplifier 
but the isolation  between sets is 
increased by the spur attenuation. 
This discussion of systems must 
necessarily  be fairly  brief but it 
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II 
SPEAKERS 

AD 0160/T8  $13.00 
AD 5060/W8  $13.00 
AD5060/SQ8  $26.00 
AD 7066/W8  $19.00 
AD 5066/W8  $20.00 
AD 9710/M01  $36.00 
AD 10100/W8  $50.00 
AD 12100/HP8  $54.00 
AD 1265/W8  $33.00 
AD 12100/W8  $52.00 

SEALED 
ENCLOSURES 
ASSEMBLED AND 
POLISHED 
7 LITRE  S15 
15 LITRE  S21 
20 LITRE  S25 
25 LITRE  526 
35 LITRE  S34 
45 LITRE  S34 
82 LITRE  S38 

Walnut, teak or colours 

CROSSOVERS 
ADF3000/8  S11.00 
ADF 1600/8  $9.00 
ADF500/4500/8  S14.00 
Selectronic/ETI.400 S12.00 

WILDWOOD 9 
CORAL 
SPEAKER KITS 
INCLUDES LOUD SPEAKERS AND CROSSOVERS FOR 

TWO BOXES 

11802 SSSAAA111  -- 

CORAL SPEAKERS ASSEMBLED IN FINISHED CABINETS 

$40 each  $65 each  $80 
System 8  System 10 

WILDWOOD 

1 
1 
1 

each 

System 12 

$ 30 
$ 50 
$ 70 

ETI 400 SPEAKERS 
Complete, polished, ready to use ISP  a  EACH 

FURNITURE & ELECTRONICS 

Showroom & Factory 
20 Kolora Rd., West Heidelberg, Vic. 3081. 
Write to P.O. Box 79, VV/Heidelberg, Vic. 3081 for further details: or phone (03) 459-3636 
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TV DISTRIBUTION SYSTEMS 
suffices to show how the performance 
of  even  small  systems  can  be 
dramatically  improved  by  the 

lrnV 

BALUN 
-0.5dB 

CABLE 
-1dB 

+8dB TO 
EACH OUTLET 

-4dB 
EACH 
CABLE 

OUTLETS AND SET 
BALUN -1dB 

GAIN TO EACH SET +2.5dB • 1.3mV 

Fig. 4. In reasonable signal areas an inex-
pensive distribution amplifier such as the 
Labcraft CM 6034 gives 4 way distribution 
plus a convenient amount of gain. 

In this installation an antenna, 
mounted in the ceiling, feeds, 
via a splitter, bands I and III of 
a Labgear band filter. The sig-
nal from a second external 
antenna, orientated for Wollong-
gong, is amplified by an ETI 
701 masthead amplifier before 
being fed to the Band II input 
of the filter. The combined 
output of the filter is then fed 
to a Labgear 4-way distribution 
amplifier. 

intelligent application of distribution 
equipment. Such equipment is readily 
available  from a large number of 

1.5/15 
dB 

TEE 
OFF 

manufacturers who will be only too 
pleased to offer advice on specific 
problems.  • 

-1dB 

OUTLETS  -1dB 
AND 
BALUNS 

0 -1 dB 
SET 1 

1.5/15 
dB 

TEE 
OFF 

-1dB 

-1dB 

0 -1dB 
SET 2 

1.5/15 
dB 

OFF 

TEE H  75 
OHM 

-1dB 

0 -1dB 
SET 3 

GAIN TO FIRST SET +5.5dB  OUTPUT TO SET 1.9mV 

GAIN TO SECOND TEST +3.0dB  OUTPUT TO SET 1.4mV 

GAIN TO THIRD TEST +0.5dB  OUTPUT TO SET 1.1mV 

TERM. 

Fig. 6. System using tee-offs to increase isolation between receivers and to reduce the amount 
of cable required. Note that a higher gain amplifier is required than with other systems and 
that the end of the through line must be terminated in 75 ohms. Tee-offs are available with 
this termination built in. 
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T11, Accessories loss 8 db isolatron 30 db 

VHF .FMITV hybrid spl rt ter provides four separate 
75 ohm outputs from one 75 olun input Panes AC' 
DC power  F requencY resf.mse 5 to 300 MR' m.rtion 

I 9069 Four Way Hybrid Splotter Four way 75 ohm 

T.V. RIBBON AND CABLE  (Requires 5  F59 connectors/ 
1-9  S4.50  10 up 

TV Ribbon and Cable 300 ,t • . , •  r designed 
for indoor applications  wry low loss  maintains per 
perfect balance 
10e per Meter  57 00 per 100 meter roll 

300 ohm Black Ribbon Especially designed for 
outdoor applications and long runs where an extremely 
low loss cable ,s required 
134 per Metes  S10 00 per 100 motet roll 

75 Ohm Coastal Cable 3C2V Thiscable is designed for 
for television feeder systems Excellent dielectric and 
suitable for use up to 400 MHz  5.16 - diameter, solid 
centre conductor and braided shield, black. 
30e per Meter  520 00 per 100 meter roll 

• = 9 ,7 °71 ; 

300 OHM (Twin Ribbon ) 
ACCESSORIES 
N9022-5029 4 Set Coupler Handles colour, black & 
wh ite, and FM signals with minimum loss of signal 
strength even when all 4 sets are operating at the 
same time. Compact plastic case can be mounted at 
any location near antenna lead in. 300 ohms input 
output impedance  $3.50 

N9021-5028 Same as above but for two sets only 
62.50 

N5228 3 Way Antenna Switch Attaches to the back 
of TV or any other convenient location Gives instant 
3 way switching - allows up to three antennas to be 

connected to one TV or FM set $lug 

NI015 TV Antenna Clop Strong plated springs with 
screq terminals and coloured plastic handles. Quick 
way to connect or disconnect antenna lead in wires 
to TV set., FM radio. etc. Also ideal for portable sets 

.404 inch 

N4695-9068 AM/TV SplItter The useful unit splits 
the incoming signal on a standard 300 ohm TV lead 
and gives 3 dif ferent outputs TV-VHF, TV-UHF and 
FM  This is the ideal unit for the person who wishes 
to operate his FM tuner from the normal TV Pieria! 

$3.50 

300 Ohm plug and SOCkel Sat designed to mount on 
wall or sk ohne board - tor professional connection 
of 300 ohm twin r 'Won Complete with mounting 
screws  .504 

S4.00 

N 10020 Indoor FM Antenna 300 ohni dipole FM 
.inteno a brings in good signals in all local areas Man 
Ire placed behind set, or hidden out of sight  Moulded 
ends make mounting easy. Long hook up lead 
terminates in spade togs for simple hook up to set. 

51.00 

75 OHM (CoaKial Cable) 
ACCESSORIES 
9066 Set Balun Hoh quality, low loss ferrite balun 
tor converting 75 ohm coax impedance to 300 ohm 
set impedance - designed to be mounted at rear of 
TV or FM set. Completely shielded and balanced 
Also features AC blocking. 
1-9  $2.00  10 up  S1.50 
i Requires one F59 connector/ 

4111111 -
9052 Weatherwoof Aerial Bab e Designed for indoor 
ITV sell or outdoor laetiall mounting, This matching 
transformer converts from 75 ohm coax impedance 
to 300 impedance. Completely moulded construction 
and is supplied with rubber boot for weatherproof 
operation. 
1-9  $2.50  10 up  S2 00 
Requires one F59 connector/ 

idea' 
9067 Two Way Hybrid Splitter This e0m3Pet sPIPter 
provides two 75 uhm outputs from one 75 ohm input 
Designed to provide two outlets from one TV aerial 
Pa.,' AC/DC power  Frequency response 5 to 300 
MHz VSWR 1,3 1, insertion loss 35 DO, ssolation 
30 db. 
1-9  $3.00  10 up  $2.50 
(Requires 35 F59 connectorsl 

9068 Three Way Hybrid Splitter Designed to Operate 
up to 3 TV sets from he one aerial  75 ohm input, 
3 75 ohm outputs passes AC/DC power  Frequency 
responses 5 300 MHz, insertion loss 5 db isolation 
30 db  IRequires 4 x F59 connectors/ 
1-9  $400  10 up  $3.50 

111 0(1,s 
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Coaxial Connectors & Adaptors For all coaxral TV 
connectors we recommend the range of "F .' ha,. 
connectors. New to Australia these connectors are 
standard in many overseas countries including the 
USA  Their greatest feature is the feet that they 
require no soldering  When used with standard 
•'3C7V" solid conductor - coax cable this connector 
retains a wry high VSWR - far higher than normal 
connectors using screw terminals. 
They can also be easily connected and disconnect ed 
without the necessity of tools. This type of connec 
for can only be used with solid centre conductor 
coaxial cable 

F59 Mete Cable Connector For use with 3C2V and 
RG59/U cable Mates with FRIA and F81 connectors 
and all our series of splitters. Supplied with seowate 
female for cable coupling 
1-9  300  10 up  254' 

4= =$   

FRIA Female Chassis Fitting Accepts F59 connectors 
Mounts in 3 8 drameter hole. Supplied with nut 
and washer 
1-9  354  10 up  304 

01,0 

F81 Female Ad apter Mares with F59 connectors. 
The ideal way to connect lengths of coax without 
soldering and while retaining low VSWR 
1-9  504  10 up  454 

Lightning Arrestor 75chm/300ohm This lightning 
arrestor mounts on the mast near the aerial  Suits all 
types of lead ins - COOP, twin lead, etc May be used 
indoors or outdoors Simply run lead along arrestor 
and tighten screws - no soldering necessary 
1-9  62.50  10 up  $2.00 

75 OHM OUTLET 
Surface twountrng Co A. outlet suitable for up to 
850 MHZ. ivory plastic case $1.50 

COPAL DIGITAL CLOCKS 
The Copal range is a beaut new way to tell the time 
Copal celebrated their 25th Anniversary last pear  and 
have a world wide reputation for precision engineering. 
They introduced digital clocks in 1965 and manufac 
fore 200 0)0 clocks a week. , We've chosen the 
RP 160 .. the lowest price alarm clock in their rang., 
with a 12 hour digital presentation and 24 hour alarm 
dial. Colours are ivory, orange and gold and price is 
well under normal retail at $14. 50 

Model 703 is for Amateurs and natures a 24 hour 
display and a repeater type alarm. Available in orange. 
avocado or white This clock features ultra-modern 
styling and is highly recommended at only $21.00 
(both PRP $2,0017  

NICAD BATTERY CHARGER 
This neat little unit is made by Sanyo and charges all 
three 1.2V NiCad cells AA,C & D: It is used on conrury 
bon with a By battery eliminator (included in the 
pricel which enables many pieces of battery equipment 
to be mains operated as well. , Charges up to 4 cells at 
a time. Charge rate is 36rnA or 73mA @ 2.4V 12 cells 
of any ty pe at a time). Unit has charge indicator and 
see-thro lid. Measures 58.100.195mm. We've yet to 
see a simpler, better unit for $24.95 (Op $1.001 

LOW COST CONNECTORS 
Handy Insulated Coaxial Connectors 
Moulded in tough.bleck plastic for TV.redio 

and instrument use.  75ohm. 

Lint plug  COP I 
Chassis socket  C052 
Cable. Panel tomer COS5 

1 9  10u p 

304  32t 
50c  40c 
50c  40c 

F.M.ANTENNA 
The latest VHF FM aerial Sortable for both 
vertical or horizontally polarised signals A 
must for good FM reception Mounts indoors 
or outdoors Mast extra $13. 60 (PAP $I .50) 

tiel Ogett AVMPI Pp-

gNp  E 

FANTASTIC LOW PRICE RHYTHM UNITS 
war tui groups etc , wanting to add that extra rhythm 
dimension Simi* °lug into high impedance moot ol your 
amplifier 

RF5 CONCERT RHYTHM BOX 
Norides Poe, rock, Rain bow rocit•Wroll. likened and watt, 
at push of button Produces sound ot Drum, Conga, craves, 
maraca, cymbal and snare drum Tempo control continuously 
adiustable - edurne control and start twitch 15 transistor 
27 diode circuit This sort or unit could cost yco $00, hut our 

Aiaor ins001, Pr.. sonic $57 00 IP&P Row FreightS3 WI 

5700 

RH12 NORTON RHYTHM BOX 
Must be Cr. ultimate. giy, a • cno.ce of 17 Mythrns  Mock 
Foxtrot, Rock, 050 Ball., Shuffle, Bo w Nov. t dr 2, 
Latin, Mambo, Waltz, Jazz Were, 'instruments" include 
bets Mu , lugh ,arge ,oar, arum, cloves. high hat Has 
WI MP and volume controls and stall sw.tch Pao, ight 
Stetter& in time with heat Cann, hal 22 transistors and 
SO Modal You most hear one to rashre potttn.a1 and 
incrachble value Beata timber tinish Why ow up to S140 tor 
Ow pound Ow 141.112 gives you tor only 599 75 loam roar 
freehr SS OD. 

C-



PRODUCTS 
MINIATURE TAPE COUNTER NOW AVAILABLE 

-3 desist 10 -999/ 

-lama pulley drive, - one rotation one Mad 
-metal O. nylon gears throughout 
-mounts early 
-clear blade numbers on white background 

GET ONE NOW Ideal for coil winding machine & 
tap. run counters etc. Measures 3..2,2 cm appro. 

ONLY $2 50 each IP&P SOO 

SOLID STATE 10W ,  ()MOBILE P.4 AMP 
• All solid \lite  no warm  ...ring 

• Opsratin from I2V pox oor nes DC supply 
• 10Yeans bowl output I 5111 maxonsum 
• Comae.. wrth Ifoot power and 154005 awake/ cords 

PA We've had so many mounts Ira • compaccreioable latior 
ampliber The CP 2 a pat what you've been along for 

If meesures only 4on  I Son x Van Pato Output a • full 
IOW ors onto 4/Bohms Current conadophon it 2A it 

rated output 
Frequency moon.* Idependong on maul sourcel os from 

200 to 10.000H+ Tn. inputs Me at 1100ohrn and 
auxobery et 200, Vow 'radiator cacuit woth Mode [gummed 

power lone AiJiiii•FY tOCk•I if .0•61 for connecting to pan 
or transasior rad. DO adliuticg level of Aux mesa and mc 
volume control ono rang can be misery . K C came, has men 
tom control 

Supploed CO Mpliff *nth cables and mount.; Wickets 

$36T. 001  
8". 5".licibm horn speaker to suit PH58 622 50 

5UITABLE MICROPHONE 
OR 00 Writ AeGY 

AM/ 
44. 4411P1 MI( IIKERf 

Na96 cArall.44 
INW-R1 

C0511541 NOISE CANCELLING MICROPHONE 

Ideal for Amateur Sod PA usythe COM1541 features to , 
meat *tads OM ad of ohosa to ensure good noose cancel! , 
Potted .M high qua.. PTT smtch and coded Med Frequen, 
moons* a born 300 to 5411,26010 1300ohm You could pay 

uplo $30 00 for a unit like this F stea m,  at cooly $111.90 

3 WAY CAR CONVERTER IN STOCK AGAIN 
Fits ag, cognate loghter end pHs 6 r 5 000 9V 
at up to 300mA Suppled wall ',Werth reversing 
intenvon  and 4-win Phre socket ad..° 
who th las almost everythong, Converter alone a 
racially S5 50 Get converter and 441 .144 in.. , 
,44 444, 54 90 them 7541 

5" INDOOR/OUTDOOR SIREN HORN 

Ideal for any location giving wide dispersion 
and medium power scream' Somply connect 
up to a I2V de supply (via a a...k W / and get 
a really good sound 
High impact ,plastoc housing measures 551,W 
315" deep Supplied complete with mounting 
bracket All hardware is non corrosive or 
rust Proof) 
Use one as a car siren,dornestic alarm etc etc 
Great value at only $22.50 (P&P $1 00) 

SUPER SENSITIVE METAL DETECTOR 

Just ten a Prater urhandynmn atpu I mos 
lamas,ui pampa  local...any metal Maga, 
mom umes reonlorcing pea. even nab, .4441.1 
nails«. Waste etc 

• Crest comas on on presence°, metals 
• Penefratoono wnsanoty control locates 
6 away 

• Su P•ISO M.Iii• electromc orcuot pospoonts 
even anal nuts 

• Easy to operate Porn 9V transom°, Maur, 

Range depends on sae of metal obiwo  Idea 
for electocoans who once had to pre S30 540 

roV [W O N V rac ex nal 

for such a und And only $0 .75  
7 (P&P $1.001 

TR ANSISTOR EOUIVALENTS, 9th edition, 
entirely revised end extended, 312 pages. $4.90 
p&p 50c. This reference book enables the user to find 
substitutes for given transistors. To this end approx. 
9 500  trans.'s', types of European, American and 
Japanese make have been included together with 
equivalent substitutes 
As it is very rare that one can speak of real sub 
'mute. or -equrvalents" for given transistors it is 
recommended to check the detailed features of the 
choien substitute by consulting Os full specifications 
in the "SEMICONDUCTOR HANDBOOK Part I. 
Transistors" 

DIODES EQUIVALENTS, 1,1 edition, 144 pages 
53 75  P&P 50c. No less than 9024 equiyalent types 
for close to 6100 given diodes of European, American 
and of Japarsese °repine have been included in these 
tables Macs, diacs, led5 thyristors, light-sensitive 
and luminous semiconductors, with the exCePti., of 
phototransistors 

THE WORLD'S RADIO BROADCASTING 
STATIONS. 1st edition, 200 pages S6 90 p&p 50c. 
This book will serve as an up to the nunute guide Ica 
shoe who are interested in DX ing 
Of all the world's broackasters on SW, MW and LW. - 
and of the European FM/TV stations also -  
detarls have been compiled in an efficient arrange 
ment No detail has been left out , 
Additional all over information for beginners in 
English, French, Spanish, German and Dutch will 
contribute to a wider comprehension of the art of 
DX ing A real Golden Guide for Irstening In to 
the World , 

SEMICONDUCTOR HANDBOOK, PART 1, 
TRANSISTORS. lit wthtion, 164 pages 06.90 p&p 
750. This manual includeS over 10El 000 delmls _O 
6 750 current transistor types of European, Amer ocan 
and Japanese manufacture. Of each transistor type 
the mechanical and electrical features have been given 
including diagrams of transistor cases 
For easy reference the details have been arranged in 
alphabetic numerical classification This reference 
work offers a comprehensive source of indispensable 
information about current Itarosistor type, 

TTL DIGITAL INTEGRATED CIRCUITS 1, 
1st edition (wet 7400-741321. 172 pe ws S7 50 
p&p 50c. NEW, Recording complete data e,,t1 
essentials of Digital Integrated Circuits, - series 7400. 
COvering 13 principal manufacturers in USA and 
Europe, this drrectaX provides a" 411-.4.114 sutory 
of details including equivalents 
Filed in nurneriCal order and indexed for easy 
reference this vast directory hag twen planned as an 
ef !mond and practical working tool for both profess-
ionals and students in electronics The editor has, in 
compiling this work, drawn on hiS practical 
eapebence on this particular and specialist's field 

ELECTRONIC TUBE HANDBOOK. IB M edition, 440 
pages. 103.90 p&p 750. This book covers the principal 
ta of a large number of European and America., types 

ol receiver and amplifier tubes as well as of cathode 
ray tubes for television sets and oscilloscopes. 
The data have been arranged in such a way that all 
relevant characteristics and electrode connections of a 
given type can be found easily 

PI NPOINT TV TROUBLES - IN 10 MINUTES. 

142 peps. $9.65  'p&p $2.001. 
The guidance in this handbook enables you to find 
rapidly the location of most breakdowns and then 
go on to pinpoint a faulty valve Or Component 
A Popular seller 

SE MICON INTERNATIONAL TRANSISTOR 

DATA MANUAL. 400p. $28.00 (see E A April 751 
Ji m Royce called it "a most thorough reference .. worth. 
worthy of a place in any lab or service ship" YiS, it 
is expensive. but then is lists some 24,000 devices 
Check the contents 

Introductory def initions, codes and Symbols 
Manufacturers names and addresses. 
Alpha numeric lifting of transistors and F ET's 
At least a dozen span's for each device 
Cluick substitution guide 
CV (M I L spec/ guide substitutes 
Termination drawings etc etc 

PLUS ... You mail them a card and they GUARAN 
TEE to send yOU a year's worth of update information 
as it becomes available So It isn't a book, it's a service 
100. Similar publications cost over 560 00. Sernicon 
is yours tor S28 00 

STUDENT EDITIONS 
ELECTRICAL AND ELECTRONIC DRA WING. 

James F. Lowe - 145 pages, $5.00 Ip&us $1.00). 
Written by an Australian for Australia, this book is an 
introduction to drawing and provides an understanding 
of mechanical and technical drawing Coming with a 
set of questions and exercises, this tent fulfils the 
needs of Electrical and Electronic Trade and Post 
Trades Students doing First Year Drawing 

EXPERI MENTS IN ELECTRONICS 
James F. Lowe - 111 pages. $3.50 IP&P 
A wactical laboratory manual soitable for either 
advanced or basic courses. Experiments are graded 
into three levels - basic. standard and advanced and 
are designed to use equipment in Australian Technical 
Colleges. 

ELECTRIC AND MAGNETIC CIRCUITS. 

A. Mycheel - 258 pages, $6.95 (p&p $1.20). 
Suitable for Certificate and Technician students in 
electronic and electrical engineering, the teat gives a 
grounding in the techniques of solving magnetic and 
electronic circuit probiems. 

SERVICING THE SOLID STATE CHASSIS. 
H. Devidson, 256 pages $535  (P&p 51.50). 
A practical approach to the technique, of solid state 
troubleshooting which avoids the theory and maths 
and gets down to plain fault finding 

BASIC ELECTRONICS 
Barmaid Grob - 803 pages, 513.95 (p&p $2.00) 
This International student eda m° presents the basics 
in electrical principles, valves and transistors with a 
practical approach. Each chaplet ends with a summary 
review questions and PrOblemS 

101 TV TROUBLES SY MPTOM TO REPAIR 

A. Margolis. 224 pages. $5.85  (p&p $1.50). 
An all Inclusive guide to the cause and cure of 101 
TV troubles - colour and B&W, all mapped out in 
plain language Each chapter lists virtually every 
Possible cause of a specific malfunction 

INTRODUCING ELECTRONICS, 
E. R. Jones - 45 pages. 52.00. (P&P $2.001 
Essentially a practical approach, this book, published 
in Australia, covers the basins of electronics and is 
ideal reading for the electronic beginner 

DONT FafGer 
pAP-75cLin5 
MINIMUM 

LT701 MICROPHONE LINE TRANSFORMER 
Input is low impedance 100-2501/  Output is high 
impedance 50k. Fitted vdth manual lack type plug 
arid socket (looks like a bug lack plug'') so very easy 
to instal. Fully shielded metal construction. 
$5.90 (P&P 750 ) 

LATEST PRINTED CIRCUIT 
BOARDS 
ET1701  Masthead Amp 
[T1429  191380 
STOOD  Radar Alarm 
ETI528  Intruder Alec rn 
ETI313  Car Alarm 
ETI527  Dimmer 
ETI116  Impedance Mete, 
ETI314  Auto Amp 
ETI312  C 0 1 
ETI430  Line Amp 
E11426  Rumble Filter 
ETI428  Colour Organ 
ETI533A  Digital Display 
ET153313  Digital Display 
FTI440  Amplifier 
ET1117A  Digital Voltmeter 
ET11170  Dig.tal Voltmeter 
ETI704  Crosshatch Gen 
ETI UTILIBOARD 
75W3  kMper Cannel 
75E916  Optornin 
74 Cl  Tape Deck Amp 
75 SD4  FM Stereo Decoder 
75 A01  Function Generator 
75 CO7  C I 

ETI433A  Active Crossover 
ETI4336 

ETI I 20  Logic Probe 
ETI121  Logic Pulse, 
ETIIII1  Frequency Counter 

Post and Packing 75 cents for 
1103 boards 

141 9ft  C./  

NEW KITS 
Check these I•tmt additions to our range of popular 
Kits: 

Kit No 78 

25 
25 
50 
50 
20 
20 
.45 
oo 
75 
oo 
20 
60 
45 
95 
15 
00 
oo 
45 
85 
25 
25 
25 
35 
50 
.20 

I 45 
1 45 
85 
85 
I 20 

FM Stereo Decoder  $10.75 

E.A. Apr,I75 

79  ET Radar Intruder Almon  $54.00 

ET. May 75 

80  E.A. July 75 C.D.!.  922.50 
81  Crosshatch Dot Generator  921.50 

E.T Aug 75 
82  E.A Transistorised Ignition, 

Neg. earth only but easily con-
verted to pos. earth ..  $17.50 
E A. Aug 75 

DC/33  Kit version of fabulous Profords 
Digital Alarm Clock ..  . 634.50 

C/C8  Quart/ Crystal Battery Adaptor 
for all Fluorescent Readout 

EA Sept 75 

NE W PRICES 

Kit No 11  PM143 
71  ETI422 

NOW  569 90 
NOW S118 00 

A popular old Kit rewired: 

1 F A. Digital Logic Trainer MK II 
E A Mar 73 Revived by demand 
Ideal for Schools and other 
Educational Institutions 

WIDE RANGE OF NEW CMOS 
AT PRICES THAT GIVE OUR USUAL 10  

FANTASTIC M OE! 
TYPE DESCRIPTION 

PICK. f  PRICE  PRICE 
1 - 9  10-up  100 

SCL4003AE 
SCL4001AE 
SCI.4001AE 
SCI-4006AF 
SCC4007AE 
SCL4009AE 
SCL4011AE 
SCL4012AE 
SC140134E 
SC14014AE 
SC14016AE 
SCI-4017AE 
SC1.40113AE 
SCL4021AE 
SCI.4022AE 
SCL4023AE 
SC), 4025A6 
SCL4027AF 
SCL4028AE 
SC14029AE 
SC 1403006 
SCL4049AE 
SC1-4050AE 

SC14071AE 
SC14061AL 
SCL4416AE 
SCL4426AF 
SCL4449AL 
SCL4511AE 
SC1.45113AF 
SCL4520AE 
SCI.4518AE 
SCI.5411AE 
MC14553 

Dual 3 input NOR Site Pio, worry, 
Quid 3 MOut NOR Gate 
Dual 4 Input NOR Gate 
ILI Stew Shift Regime Static 
Duel Complern mtav Par Phu lnverier 
Hex Buffer'Converter. 'merlons, 
Oust 2 Input Nend Gate 
Due 4 IN.! Nand Gete 
Dual 0 Type Elm Flop min nem 
8 Stage Shoe Shift Roaster 
Goal Bi Cetera Swi ft's 
DeudeCmintor °mew 
Preseimble Comae On 14 - Counter 
9 Stage SIAII K Shot, Remus, 
Day* by 8 Counter wolfs 8 Daman Outputs 
Toole 3 Input Nand Gate 
Irma 3 Input NOR Gate 
Duel JO Type Fiou Flo. wolfs Reser 
ROC to Decimal Decoder 
Presettabie UorDown 4 Stage Counter 
Ousel Exclusem or Gate 
Hex Buffer Converter onvatong 
Hen Darts 'Converter. non Inverting 
Good 2 moot or Gee 
Clues 7 Inuit and Gate 
Double Pole Double Thom" Swotch 
Decade Counter 7 Segment Decoder 'Drover 
Economy Rex !mem. 
BCD to /Segment Lat . Decoder Dry., 
Dual BCD Up Counter 
Dual 4 Stop !haw to Up Counter 
DruM Retroggethie Monostable Multovotwahro 
Omollator 18 Stage °ruder woe. Buller 
arch BCD to I Segment Decade a•ii 

do 
45 
45 

2 /5 
45 
1 25 
45 
as 
1 25 
2 75 

165 
/80 
260 
225 
45 
45 
1 25 
210 
285 
100 

1 00 
I 00 
45 
45 
1 00 

4. 
40 

40 
265 
40 
1 20 
40 

40 
1 15 

265 
I 00 
255 
2 10 
55 
20 
40 
40 
1 20 
200 
2 75 
95 
95 
95 
40 
40 

95 

35 

35 
35 

260 
40 
I 17 
35 
35 
I 05 
260 
95 

250 
265 
250 
2 15 
35 

35 
1 IS 
I go 
2 70 
90 

340  330  025 
45  40  35 

265  255  750 
250  240  135 

280  270  265 
I 75  1 70  1 65 

375  365  360 
10 50  10 30  10 20 
1 85  I 130  I 15 
590  590  54 20 

all these CA405 are packed try as tit a sputa( conducting from 
Iv panolt ciA01,49 e iry electrostatic charge5 

582 00 

DICK SMITH 
ELECTRONICS CENTRE 

Head Office & Mad Orders 
P&P 50c min 
Shop hours: 

Mon -Fn 9-5.30 Sat 9-12.30 

162 Pacific Highway Gore Hill 
N.S.W 2065 te1:439 5311 
t elex: AA 20036 
cables:DIKSMIT Sydney 

A ISO at CITY 125 Mark St 
te1:291126 
(Nr"town Hal) 

and  BANKSTOWN 
361 Hume Hwy 
te1:709 6600 
(Ni Chapel Rd) 
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The  Kingray  MH20  masthedc, 
amplifier 

Employing the very latest silicon 
planar low noise transistors the 
unit offers 20 dB of gain over the 
range of 40 to 250 MHz (channels 
0 to 11) with a noise figure of 3.5 
dB. 

The unit incorporates protection 
circuitry against static damage and 
against  shorts  on  the  cable 
between the masthead unit and its 
separate power supply. 

Selective filters are also available 
to  improve  distant  channel 
reception in the presence of a 
strong local channel. 

Manufactured by 

STANDARD 
COMPONENTS 
Pty. Ltd. 

10 Hill St., Leichhardt, 2040. 
Telegrams Standcomp Sydney. 

Phones: 660-6066 s 660-6389 
s 660-6445 

a 

ASTRONOMY 
AN EXCITING ARID 
FASCINATING HOBBY 

Drop in and take a look at the revolutionary Celestron Schmidt Cassegrains,  the  
precision Unitron refractors, and the big build-it-yourself reflectors. 
Browse through our range of books, charts and atlases especially selected for  the  
Southern Observer — or send 45c for informative catalogue. 

ASTRO OPTICAL SUPPLIES PTY LTD 
11 Clarke St., 
Crows Nest, 
Sydney. Ph. 43-4360 

Mid City Arcade, 
200 Bourke St., 

Melbourne. Ph. 663-2761 

electronics 
ifs easy! \ 
is now produced in book form. 

The first volume in the series — 

containing parts 1-12 is on sale 

now.  You'll find it at most 

newsagents — or you can buy it 

directly from the publishers: 

Electronics Today, 
15-19 Boundary Street, 
Rushcutters Bay, 
NSW 2011 Price is $3.00 (including postage). 
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Build your own test equipment? 
NO PROBLEMS! 

Heathkit 
Sine-square Wave Generator 
A low cost, portable signal source that will be invaluable in a variety 
of service and laboratory applications. Sine wave output is 1 Hz to 
100 kHz with 5% accuracy and less than 0.1% distortion from 
10 Hz to 20 kHz. Rise time is less than 50 ns on the 5 Hz to 
100 kHz square wave output. The level of each output is 
independently adjustable. Both signals are floating and may be 
used simultaneously or independently. A front panel switch 
allows choice of internal or external load. 

IG-18 PARTIAL SPECIFICATIONS - GENERAL: Frequency 
selection: 0-100 switch (steps 10), 0-10 switch (steps of 1), 0-1 
control (vernier) & multiplier switch (x1, 10, 100, 1000). 
SINE WAVE OUTPUT: Output voltage: 8 ranges. 0.003 to 10 
Vrms (full-scale) with 10 K ohm or higher external load. 6 ranges, 
0.003 to 1 V (full scale) with 600 ohm internal or external load. 
dB ranges: -62 dB to +22 dB, -12 dB to +2 dB on meter and -50 
to +20 dB on amplitude switch in 10 dB steps. +2 dB max into 
600 ohm load. (0 dB = 1 mVV in 600 ohm). Output variation: 
±1 dB 10 Hz to 100 Hz. Output indications: Two voltage and one 
dB scale on meter. Output impedance: 10 V range! 0-1000 ohm; 
3 V range: 800-1000 ohm; 1 V range and lower; 600 ohm. Meter 
accuracy: ±10% of full scale with proper load termination. 
SQUARE WAVE OUTPUT: Output voltage (peak-to-peak): 
.1, 1, 10 V into 2000 ohm load or higher. Output impedance: 
.1 V and 1 V ranges: 52 ohm; 10 range: up to 220 ohm. Power 
requirements: 105-125 or 210-250 VAC, 50/60 Hz, 6 watts. 

Component testing 
is fast and accurate 
with the IT-121 In-Circuit 
FET/Transistor Tester 

gli ,W 0.0°' 
do 'Apir 

Single circuit board design makes the IT-121 an enjoyable two. 
evening project to assemble and the high performance at low cost 
makes it a top value service and design tool. 

Kit IT-121, 6 lbs., 
IT-121 SPECIFICATIONS - DC Beta: 1 to 5000 in ranges of 1 to 
50, 5 to 250, 10 to 500, 50 to 2500, 100 to 5000. Collector 
currents available: 1 mA, 5 mA, 10 mA, 100 mA, 500 mA, and 1 A. 
Gm: 0 to 50,000 µohms. Leakage measurements: Five ranges, 0 to 
100 µA, 0 to 1 mA, 0 to 10 mA, 0 to 100 mA, 0 to 1 A. Out-of-
circuit accuracy: ±5% for DC beta and leakage. In-circuit accuracy: 
Indicates good or bad transistor, FET, diode, SCR or triac. Diode 
test: Tests for forward conduction and blocking. Unijunction 
transistor test: Measures Veb2s, Rbb, and emitter current lout-of-
circuit). Power Requirements: Two 1% V cells, (alkaline for best 
performance). Dimensions: 5" H x 9-7/16" W x 8-1/8" D. 

cry WARBURTON FRANK! 

Check 
operating parameters 

of any discrete 
semiconductor 
with your scope 
and the IT-1121 Curve Tracer 
Anyone who works with solid-state circuits will appreciate the 
Heathkit IT-1121 Semiconductor Curve Tracer. Just connect it to 
any oscilloscope with horizontal sensitivity of 0.5 V/div. and 
vertical sensitivity of 1 V/div. and get an accurate display of 
operating parameters for virtually any discrete semiconductor. 
Devices such as bipolar transistors, diodes. SCRs, triacs, F eTs, etc. 
can be inspected or tested for specific applications. Extra leads are 
included for tests of large devices or for in-circuit tests. 

Kit IT-1121, 11 lbs. 
IT-1121 SPECIFICATIONS - Sweep Voltage Ranges: 0-40 volts at 
1 ampere max. 0-200 volts at 200 mA max. Sweep Voltage 
Sampling: .1, .2, .5, 1, 2, 5, 10.20 and 50 V/div. ±3%. Sweep 
Current Sampling: .5, 1, 2, 5, 10, 50, 100 and 200 mA/div. ±3%. 
Sweep Dissipation Resistors: 0, 10, 50, 100, 500, 1000, 5000, 10 k, 
50 k, 100 k, 500 k, 1 M ±10%. Step Currents Available: .002, .005, 
.01, .02, .05, .1, .2, 2, 5, and 10 mA/step, ±3%, ±250 nA offset 
current max. Step Voltages Available: .05, .1, .2, .5, and 1 volt/ 
step, +3%, ±5mA maximum offset voltage. Calibration Source: 
9 volts ±2% in 1 volt steps. Oscilloscope Requirements: Bandwidth 
to 20 kHz or greater. (DC-coupled oscilloscope is recommended). 
Operating Temperature Range: 10°C to 40°C. Temperature 
variation, referenced at 25°C, will have a maximum effect of ±1% 
on all other specifications. Power Requirements: 110 to 130 or 220 
to 260 VAC. Dimensions: 4'4" H x 11Y." W x 10" D. 

Test transistors 
in- or out-of-circuit 
with the Heathkit IT-18 
You don't have to remove transistors or diodes from the circuit 
when you use the Heathkit IT-18 In-circuit/Out-of-circuit 
Transistor Tester. Its low internal impedance and handy color-
coded test leads assure easy, reliable in-circuit checks. The large, 
easy-to-read meter permits direct reading of DC Beta (gain) on two 
ranges, 2-100 and 20-1000. The IT-18 also makes out-of-circuit 
leakage measurements for transistors and diodes, range 0-5000 µA. 
It will also match and identify NPN or PNP transistors. The 1.5 V 
battery-powered circuit will not damage a transistor or diode that 
is incorrectly connected. Not for use with high power or switching 
transistors. 

Kit IT-18, 4 lbs. 
IT-18 SPECIFICATIONS - D.C. Beta: x1 range - 2 to 100, x10 
range - 20 to 1000. Out-of-circuit accuracy:  In-circuit 
accuracy: Indicates good or bad. Iceo (out-of-circuit only) - 
- 0-5000 (IA. Icbo lout-of-circuit only) 0-5000 µA diodes; forward 
or reverse current - 0.5000 µA. Power: One standard "0" cell (not 
supplied:. Dimensions: trA" H x 8%" W x 7-1/8" D. 

ADELAIDE  356-7333 • BRISBANE  52 7255 • HOBART 23-1841 

MELBOURNE  69-0151  • PERTH  65 7000 • SYDNEY 648.1711 
• WELLINGTON  N.Z. 698-272 



SWIMMING POOL 
ALARM 

EVERY  YEAR  fifteen  to twenty 
children  are  drowned  in  home 
swimming pools. And that's in NSW 
alone. 
In some States it is now compulsory 
to erect a high fence — with a lockable 
gate — around the pool. But even three 
and four year olds can and do climb 
fences, and gates are only too easily 
left unlocked. Even if fenced in, some 
form of reliable warning device is 
essential. 
Some time ago Electronics Today ran 
a design contest inviting readers to 
submit their solution to this increasing 
problem. 
Three main types of alarm were 
submitted. 
1/ Floating devices that sense water 
ripples. 

2/ Hydrophonic devices that detect 
the sound component of the splash. 

3/ Light beams and sensors guarding 
the perimeter of the pool. 
The most completely effective entry 
was  a hydrophonic  device  that 
detected the sound of the splash. This 
unit had an inbuilt spectrum analyser 
to eliminate false alarms. Although 
ingenious and effective the device 
ultimately proved too complex to 
present as a constructional project. 
A light beam and photocell barrier 
can also be very effective but it is 
difficult (in practice) to ensure the 
alignment of the system right around 
the pool. One entrant suggested that 
three parallel beams be used. The first 

Safeguard children with this easy-to-build alarm 

Young Emma is not in danger, she's a good 
swimmer and volunteered to demonstrate our 
pool alarm by deliberately falling into a back-
yard pool. Emma's also a good actress — her 
impersonation of a child in danger had a 
dramatic effect on the people watching. The 
familiar sunny suburban back-yard didn't 
seem such a safe place anymore. 

two were spaced close together — the 
third was about one and a half metres 
from the ground. The outputs from 
the photocells were connected to a 
logic system set up so that no alarm 
would sound if all three beams were 
broken — or only one was broken. 
Thus birds and adults could pass 
through  the  beams  at any time 
without causing alarm.  A toddler 
however would break the lower two 
beams thus sounding the alarm. 
The simplest and potentially most 
reliable systems used some form of 
differential float to sense water surface 
ripples. The basic principle of these 
devices is that only ripples shorter 
than the spacing between the floats 
will cause one float to move with 
respect to the other. Long wave ripples 
(such as those caused by wind blowing 
across  the  pool)  will  move  the 
assembly as a whole. 
One  design  of  this  type  was 
submitted by Mr. G. Goodwin. This 
system has been further developed and 
extrnsively tested since the contest 
and  is presented here in a form 
suitatle for building by anyone who 
can use simple tools. 
The sensing part of the alarm consists 
of an upright central tube which is 
supported in the water by three small 
floats. The central pillar carries a 
further small float which is free to 
move up and down the pillar. 
This moving float has a pair of small 
magnets  sealed  within  it, and a 

magnetically operated reed switch is 
housed within the central pillar — near 
the top. 
The whole assembly floats in the 
water, with the central float normally 
resting some short distance below the 
point at which the reed switch is 
actuated. 
In the event of a short sharp wave, 
such as that caused by a toddler or 
animal falling or slipping into the pool, 
the central float will be caused to 
momentarily rise with the wave thus 
actuating the reed switch. 
Waves of longer pitch will move the 
assembly as a whole — there will be no 
differential movement. 
Once the switch is triggered the 
alarm  locks on and the warning 
mechanism will continue to sound 
even though the disturbing ripples 
have ceased. The alarm can only be 
turned off by pressing a reset button. 
The unit's sensitivity is adjusted by 
moving the main float assembly up or 
down the central pillar. It is quite 
simple to set the unit so that it will 
respond only to the kind of waves 
produced by a child falling into -the 
pool — but to ignore wind produced 
ripples. 
As mentioned above it is necessary to 
have some type of circuit associated 
with the sensor to ensure that the unit, 
once triggered, will continue to sound 
an alarm even though the initial ripples 
die away. 
The simplest way to do this is to use 
a relay with two pairs of contacts. One 
pair is used to connect power to the 
alarm bell — the second pair is used to 
cause the relay to 'self-latch'. This 
method is very reliable and has the 
advantage that almost any type of 
alarm bell can be used. 
Figure 2 shows how the relay is 
connected to the float assembly. Twin 
bellwire or plastic coated lighting flex 
will  be  adequate  for  the wiring 
between the two parts of the unit. 
House the relay assembly and battery 
indoors so that it is dry and accessible. 
We have not included dri on/off 
switch in the circuit — it's too easy to 
forget to turn the unit back on. It's 
less convenient, but safer, to lift the 
sensor unit from the pool and to place 
it somewhere totally obvious when the 
pool is in use. 
Connections may differ from relay to 
relay but if in doubt anyone with basic 
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  END C AP 

SMALL BAR 
MAGNETS (2) 

WATER LINE 

COLLET 

(FLOATS MUST BE 
ADJUSTABLE TO SET 
SENSITIVITY) 

OUTPUT CABLE ) 

6.4 mm DIA BRASS TUBE 250 mm LONG 

PLASTIC OR CORK FLOAT 
70 mm DIA 20 mm HIGH 

/ 9 mm CENTRE HOLE 

FIXING SCREW 
3 mm DIA 
SUPPORT RODS 

NOTE 
DIMENSIONS GIVEN 
ARE OF THE PROTOTYPE 
AND MAY BE VARIED TO 
SUIT. 

Fig. 1. This drawing shows the basic 

details, the dimensions are not cri-
rical but should not be varied with-
out prior experimentation. It may 
be found necessary to add a weight 
to the lower part of the central 
pillar as shown in our sketch of an 
earlier prototype (right). 

Materials chosen must be corrosion-
proof and sealed against the ingress 
of water. Note how the diode is 
wired across the reed switch. 

3 FLOATS 40 mm DIA . 
65 mm HIGH 
SPACED 120° ON 
220 mm DIA CIRCLE 

NOTE: The complete unit must 
be moored near the centre of the 
pool by a suitable cord and weight. 
Leave enough slack in the cord to 
allow for water level variations. 

PARTS LIST 

One double pole change over switch-
any type 
One push-to-break pushbutton switch 
One double pole single throw (or 
change over) relay suitable for 12 volt 
operation. 
One diode — any signal diode 
One ORD 234B reed switch (or similar) 
Two FM 454 magnets 
Materials for float as obtainable 
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Rai 
THE INNOVATORS. BY BOSE. 
The only DirectReflectini loudspeaker systems. 
The Bose 901, 501 and Model 301. Three-speak-
er systems that meet the two basic requirements for 
preserving the qualities of live music in reproduced 
sound: the proper balance of reflected and direct 
sound for spaciousness and clarity; and flat power 
radiation to assure correct frequency balance and 
accurate reproduction of instrumental timbre in an 
actual listening environment. 

The internationally acclaimed 901 system util-
izing nine full range drivers with an active equalizer 
to provide the ideal balance of reflected to direct 
sound at all frequencies, setting the standard for 
lifelike music reproduction in the home. 

The unconventional 501 incorporating an excep-
tionally linear 10" woofer and two rearward facing 
tweeters te furnish many of the performance advan-
tages of the 901 system, but at substantially lower 
cost. 

Sydney 
Jack Stein Audio 
Kent Hi-Fl 
Instrol Hi-Fi 
Autel Systems 
Apollo Hi-Fl 
Hi-Fl House 
Mae Sound 
Systems Hi-Fl 

The new Model 301 offering a unique combina-
tion of features: Asymmetrical Design, a Direct 
Energy Control and a Dual Frequency Crossover 
network. This achieves reflected and direct sound 
with flat power radiation in a bookshelf enclosure, 
producing a sound quality that is extraordinary 
from so compact a speaker at so low a price. 

The innovative speakers. From Bose. Each unique 
in concept and design to provide the maximum 
musical enjoyment for your home. One of them 
will ideally meet your requirements. 

Shown above, left to right, 501, 901, and Model 301. 

.1717511E-•  
Australian Distributors W.C. INedderspoon Pty Ltd, 

3 Ford Street, Greenacre Box 21, P.O. Greenacre, 2190. 
Telephone: 642-3993 — 642-2595. 

All Bose speakers are on demonstration at these franchise dealers: 

Melbourne 
Din man Audio 
Instrol Hi-Fl 
Tcm's Hi-Fl 
McrdIalloc Electrical 
Aliens Music 
Pahtiles. 

Brisbane 
Stereo Supplies 

Newcastle 
Ron Chapman & Assoc. 

Wollongong 
Hi-Fi House 

Canberra  Geelong 
Dui at one.  Bel mont Stereo 
Douglas Hi-Fi 

Darwin 
Pfitzners Music House. 

Adelaide 
Black wood Sound Centre 
Decibel Pty Ltd. 

Perth 
Alberts T.V. & Hi-F  Launceston 
Leslie Leonard United Electronics 
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SWIMMING  12V  

POOL ALARM 

NOTE 
DIODE AND REED 
SWITCH ARE IN THE 
FLOAT ASSEMBLY 

Figures 2 and 3 show how the unit is wired. 
The relay connections shown are for a con-
ventional double pole unit. If the test facility 
is not required just leave out the diode and 
the test switch — simply connect the leads 
from the float assembly directly across 
the appropriate normally-open relay contacts. 

TEST 
SWITCH 

TO FLOAT 

NOTE 
SWITCHES AND RELAY 
ARE SHOWN FROM 
CONTACT SIDE 

FLOAT 
ASSEMBLY 

Fig. 4. Alternative solid-
state circuit for alarm 
unit. 

RELAY 
COIL 

N/O 
RE LAY 
CONTACT 

RESET 
N/C 
PUSH BUT TON 

0 v 

ALARM 

TO 
BATTERY 

N/0 
RE LAY 
CONTACT 

BATTERY 
FOR ALARM 

VOLTAGE TO SU i I 

TO ALARM 

RESET 
PUSHBUTTON 

MINATURE 
RELAY 

12V BATTERY 
FOR RELAY 

REED SWITCH AND MAGNETS 

A reed switch consists of two springy metal 
strips inset into a glass tube filled with inert 
gas. 
The strips are caused to close together and 
make contact by a magnetic field. 
A suitable reed switch for this project is the 
type ORD 234B from Plessey Ducon. Suit-
able magnets are type FM 454 also from 
Plessey. Two magnets are required for each 
assembly. 
Plessey have kindly agreed to supply our 
readers with a set of one reed switch and two 
magnets for $1.50 per set including packing 
and postage. 
The components may also be stocked by 
kit set and component suppliers. 
Copy this coupon on plain paper if you 
don't wish to cut up your copy of this issue. 

To: 

Plessey Ducon Ltd. 
Professional Components Division 
Christina Ave. 
Villawood NSW 

Please forward one reed switch type 
ORD 234B and two magnets type 
FM 454, I enclose cheque/postal 
order to the value of $1.50 to cover 
cost of same 

Name: 

Address: 

  Postcode 

electrical knowledge will be able to tell 
you which connection is which. 
The float assembly should conform 
generally to the drawing shown in Fig. 
1. The central pillar may be made of 
brass or plastic tubing — but not steel. 
The floats were originally moulded 
specifically for the project out of 
polythene. They can however just as 
readily be made from light wood (well 
varnished to prevent water absorption) 
or cork. Plastic bottles or jars can also 
be adapted. 
The reed switch and diode must be 
very securely fixed within the central 
pillar — which must then be securely 
sealed to prevent the ingress of water. 
An excellent way to do this is to fill 
the entire column with windscreen 
sealant or similar plastic goo. 
The completed float assembly should 
be moored in the centre of the pool by 
a cable and weight resting in the 
bottom of the pool. Allow sufficient 
slack  in the cable to allow for 
variations in the depth of water in the 
pool. 
Figure  3 shows  an  alternative 
electronic  switching  and  latching 
circuit. This is a form of construction 
suggested by Mr. Goodwin. It has been 
chosen so that the whole unit will fit 
into an existing Friedland door bell — 
which is powered by an inbuilt three 
volt battery. 
This form of construction is certainly 
neat but in our opinion a simple 
double pole relay does the job equally 
well  and  with  greater  potential 
reliability. A 12 volt bell may also be 
used with the simple relay system and 
this will be heard over far greater 
distances than a simple door bell — no 
matter how adequate the latter may be 
for its originally intended purpose. 
A diode is wired across the reEd 

switch in both circuits. The purpose of 
this diode is to enable the entire wiring 
circuit to be checked for integrity by 
pressing a 'test' button. This facility 
does not of course check the reed 
switch itself nor the actual floating 
assembly.  In  our  opinion  the 
whole unit should be checked daily by 
throwing a suitable mass into the pool. 
(A water filled football or one gallon 
can simulate the mass of a small child 
very adequately).  • 

NOTE 
This unit has been extensively 
tested and has proved to be both 
effective and reliable. 
However like any mechanical 
or electrical device, failures can 
occur. It is therefore imperative 
to follow normal swimming pool 
safety precautions even though 
this alarm is in use. 
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ToadaysTechnology for Your Enjoyment] 

1TF,   IRIILHOBBYKITS 
ETI 440 SIMPLE 25 WATT AMPLIFIER 

PACK 1  Fibreglass PC Board with 
Screened Component Overlay  $ 5.00 

PACK 2  Set of all Resistors, Capacitors  $ 8.00 
PACK 3  Set of all Semi-conductors (including 

all Transistors, IC's, Led, Zeners, 
Diodes)  $18.50 

PACK 4  Set of all Potentiometers, Mains 
Switch, Relay, Rotary Switch  $12,75 

PACK 5  Transformer  $13.25 
PACK 6  Metal Work—Chassis, Pot Bracket 

Heat Sink, front panel  $17.00 
PACK 7  Miscellaneous Parts Kit — Knobs, 

Sockets, Spacers, Wire, 240 Plug 
and 3 core Flex Bolts, Washers etc  $ 7.50 

PACK 9  Top Quality Walnut Veneered 
Cabinet  $10.00 

PACK 10  Detailed Step-by-step Assembly 
Manual  $ 3.00 

Total Cost of Individual Purchased Packs  $95.00 

ETI 704 CROSS HATCH/DOT 
$27.50  GENERATOR 

This incredibly popular project now given 
the HOBBY KIT treatment. 
— Pre drilled/screened front panel. 
— Fibreglass PC Board with screened 
Component Overlay. 

— Pre-wound coils. 
— Sockets for all IC's. 
Complete to last detail including solder 
and hook up wire. Full warranty support 
applies. (Doesn't include battery.) 

Designed by the ETI Team the International 440 is a 
remarkable combination of high performance, easy con-
struction and low cost. 
We offer our own exclusive step-by-step assembly manual, 
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. 
With our full Technical support and Warranty Service 
rsee below) you just can't fail to build this kit! 

FREE WALNUT CASE 
WITH FULL KITS $85.00 
Delivered Free Anywhere in Australia. 

$115 Assembled and Tested. 

MR 25 
SCORPIO 

CD1 

Based on one of the most popular CDI 
projects in the world, this proven design 
has been updated and re-engineered to 
ensure that the kit can be readily ass-
embled by anyone from a novice to an 
expert design engineer.  The kit comes 
complete in every detail including all com-
ponents and hardware; screened, etched 
and drilled PC Board, machined and fin-
ished metal work, pre-wound and tested 
transformer and a unique, easy to follow 
assembly manual that converts the ass-
embly task to sheer pleasure. 
If you have any problems before, during 
or after assembly — just call on our ex-
clusive Technical support and Warranty 
Service. 

FULL TECHNICAL SUPPORT 
AND WARRANTY SERVICE 
All Applied Technology HOBBY KITS are covered by 
our  exclusive  90 days  warranty  against faulty 
components and packaging (full details with each 
kit). 
Yet another exclusive is the full technical support 
service. If you are unable to make your HOBBY KIT 
operational, help is just a phone call or a letter away. 
If you do have to return any KIT for factory 
attention, it will be repaired for a nominal service fee. 

All kits are on display at our Factory Showroom. 
Personal callers welcome — weekdays by appointment, 
or anytime Saturday Mornings. Phone 476 4758. 

$28.50 
(Assembled and tested $36.00)4) 

109-111 Hunter Street, 
HORNSBY. N.S.W. 2077 
Phone (02) 476-4758 
Open Saturday morning 

Please supply   

Delivered FREE anywhere in Australia 

Enclosed is my Cheque/Postal Note/Money Order for S . 
made out to APPLIED TECHNOLOGY PTY. LTD. 

(PLEASE PRINT CLEARLY) 

NAME 

ADDRESS   

 P/C   

ET1-1 
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• FAST SERVICE - ALL ITEMS DESPATCHED AT TOP SPEED 
• ALL NEW ITEMS - UNUSED AND CARRY MANUFACTURER'S GUARANTEE 
• SATISFACTION OR MONEY BACK (IF GOODS RETURNED WITHIN 7 DAYS) 
• PRICES INCLUDE SALES TAX, CUSTOMS DUTY, POSTAGE & PACKING 

• 10% DISCOUNT ON ORDERS OVER $25.00 
• DATA SHEETS AVAILABLE - 20c EXTRA 
• FIRST QUALITY BRANDED COMPONENTS FROM THE WORLD'S LEADING SEMICONDUCTOR 

HOUSES 

SPECIALS OF THE MONTH 
741 OP AMP (MINI DIP)  5 for $3.00 
555 TIMER (MINI DIP)  3 for $2.50 

1N914 DIODES  20 for $1.50 
1N4004 DIODES  10 for $1.00 
IC SOCKETS - 8, 14 or 16 PIN Any 5 for $2.00 
DIGITAL EXPERIMENTER PACK TTL  $5.00 
CMOS EXPERIMENTERS PACK  $7.50 
MEMORY KIT (2102 RAM)  $8..95 

SEMI-CONDUCTOR PROJECT PACK! ! ! 

ETI 533/READOUT/DVM/FREQUENCY METER 

COMPLETE PACK OF SEMI-CONDUCTORS AND 
PCB FOR EACH OF THE ETI 533/117/118 

SERIES. 
1 - K533, for Readout Module   $21.00 
1 - K117, for DVM   $ 8.50 
1 - K118, for Frequency Meter  $11.25 

/LINEAR S c 

LM301A op Amp  mDIP  .70 

LM309K 5V regulator  TO3  2.50 
LM340 (7800 Equivalent) 
(Specify voltage required 5, 6, 8, 12, 15, 18, 24) 

T0220  2.25 
DIP  1.75 LM380 2W Audio Amp 

LM382 Low Noise Dual pre 
amp  DIP 

NE540L Power Drive Amplifier TO18 
NE555 Timer  mDIP 
NE556 Dual 555 Timer  DIP 
NE565 Phase Locked Loop  DIP 
NE566 Function Generator  mDIP 
NE567 Tone Decoder  mDIP 
LM723C Voltage Regulator  DIP 
LM741C Op Amp  mDIP 
LM3900 Quad Amplifier  DIP 

2.00 
2.95 
.95 
1.80 
2.50 
2.75 
3.50 
1.00 
.65 
1.10 

OPTO 
5023 or equivalent red LED 
NSN71 (DL707 equivalent) 
C Anode 7 segment LED display 

NSN74 (DL704 equivalent) 
NSN61 (DL747 equivalent) 
C Anode 7 segment LED display 
T200 Photo transistor opto coupler 

\   

$ c 
.30 

2.40 
2.40 

3.50 
1 50j 

cETC 
$  c 

1N4148 (1N914) Signal Diodes  10 for  .80 

2N3055 NPN Power Transistors TO3 (Metal)  1.20 
2.25 
.45 
.55 
.55 

C122D 8A SCR 
IC Sockets 8 pin mDIP 

14 pin DIP 
16 pin DIP 

'DIGITAL 
4000 Series CMOS 

$ c  $ c 
4001   0.35  4023   0.45 
4002   0.35  4024   2.75 
4006   2.90  4025   0.45 
4007   0.35  4027   1.40 
4009   1.00  4028   2.75 

4010   1.00  4029   2.90 
4011   0.35  4030   1.30 
4012 .   0.35  4035   2.90 
4013   1.30  4040   3.00 
4014   2.95  4044   2.45 

4015   2.50  4049   
4016   1.05  14511   
4017   2.90  14553   
4019   1.00  74C90   
4020   2.95  74C192   

74 Series TTL  $ c 

/400 
7401 
7402 
7403 
7404 
7405 
7408 
7409 
7410 
7413 
7420 
7430 
7437 
7440 
7441 
7442 
7447 
7450 
7451 
7453 

\ .7454 

.35  7460 

.35  7470 

.35  7472 

.35  7473 

.35  7474 

.35  7475 

.35  7476 

.35  7480 

.35  7482 

.85  7483 

.35  7486 

.35  7490 

.60  7491 

.35  7492 
1.20  74121 
1.00  74123 
1.50  74154 
.35  74164 
.35  74165 
.35  74192 
.35  74193 

1.30 
3.20 
7.60 
2.35 
2.90 

$ c 

.35 

.50 

.60 

.90 

.90 
1.00 
.80 
1.70 
1.80 
1.40 
.60 
.80 
1.20 
.80 
.60 
.85 
2.60 
2.40 
2.40 
2.50 
2.50 

Send Cheque/Postal Order to 

THE 

ELECTRONIC 
MAILBOX * 

3 
0 

"MAIL ORDER DIVISION OF APPLIED TECHNOLOGY P/L. PHONE 476 3759 
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FREEMAN FT-3A 
STEREO TUNER 

M M. 
,01  NW 

P 

HI-FI LOUDSPEAKERS FROM ENGLAND 
10" The model B101/10LR is a 10" loudspeaker with a 2" voice 
coil working within a 10,000 guass magnet structure, total flux 
100,000  maxwells.  The free air-resonance of the loudspeaker is 
25Hz  thus  making  it  suitable  for  a small  sealed  cabinet  of 
between 11/2 and 2 cu.ft. 

Efficiency is higher than might be expected from a 
sealed cabinet and power handling is 20-25 watts  $3 
.rn .5. 

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

12" The model B122/12LR, like the B122/10LR described above, is 
also suitable for sealed cabinets but because of Its more powerful 
magnet structure a volu me of about 3 cu.ft. Is required 
to ensure the speaker gives its opti mu m perfor mance.  

15" The  Fane  model  B152/12LR  is a 15" bass driver with a 
funda mental  resonance of  15Hz  in free-air. Once again a sealed 
cabinet provides ideal loading for this unit and the volu me can be 
varied from 3 to 5 cu.ft. The performance in 5 cu.ft. is particularly 
outstanding as the resonance is kept in the region of 30Hz. This 
results  In  fir m,  non-resonant bass without any of the 
"boxiness" often associated with conventional speakers. 
Efficiency is reasonably high and power-handling Is up to 
30watts r.m.s. at 8oh ms. 

5"  The  Fane  505  x  5" 
mid-range  loudspeaker  employs 
a special cone material which is 
doped  to  re move  any 
Irregularities in response. Useful 
frequency  range is 400-4.000Hz 

and  sound  Quality $24.50 
is very neutral. 

4.50 

$39.50 

$59 
1" The Fane 1" Dome Tweeter 
DD1  Is  a  newly  developed 
soft-dome tweeter with a useful 
frequency  response  fro m 
4 ,0 0 0 H z  to 
2 0 , 0 0 0 H z. $  
Ef ficiency  is  23.50 
mediu m to high. 

FANE PUBLIC ADDRESS & 
MUSICAL INSTRUMENT UNITS 

12" CRESCENDO 12A — Super High Efficiency, Wide Frequency 
Response and  100 Watt r.m.s. power handling. This beautifully 
finished loudspeaker is particularly suitable for lead guitar, organ 
and public address work. VOICE COIL DI AMETER: 2", FLUX 
DENSITY: 20,000 Guass, IMPEDANCE: 8 oh ms. 

$79▪ 00 
15" CRESCENDO 15/100 BASS. Specially designed for high power, 
high efficiency bass perfor mance. This magnificent unit is rated at 
100 watts r.m.s. and has a resonant frequency of 40Hz. VOICE 
COIL  DIA METER:  3",  FLUX  DENSITY: $9915,000  Guass, IMPEDANCE : 8 oh ms. ▪ 00 
920 HORN UNIT. This unit has just been released on the Australian' 
market and features super high efficiency of 109 dB and ',owe/ 
handling  of  100  Watts  r.m.s.  above 600 Hz.  VOICE  COIL 
DI A METER: 2", FLUX DENSITY: 20,000 Guass, 
IMPEDANCE: 8 oh ms.  $ 

12" POP 50. A general purpose 50 watt r.m.s. loudspeaker of high 
efficiency, but econo mically priced. VOICE COIL DI A ME T E R ?". 
FLUX DENSITY: 13,000 Guass, 
IMPEDANCE: 8 oh ms. 

149.00 

$39.50 
18" POP 100 An outstanding 18" bass loudspeaker for musical 
instru ments,  the  POP  100  handles  100  watts  r.m.s.  at  high 
efficiency.  Resonant  frequency  is  55  Hz.  VOICE  COIL 
DIA METER: 3", FLUX DENSITY 14,000 Guass,  $ 
IMPEDANCE: 8 oh ms.  79.00 

that/Mize 

The Freeman FM Stereo tuner features 2 IC'S, 1 FET, 2 
transistors and 4 diodes. Stereo reception is automatic an d 
indicated by light emitting diode visible on the front pane l. The 
FT-3A measures 165mm (w) x 140mm CD) x 60mm (H). 
Specifications are as follows: 
Frequency range 88-108MHz, Sensitivity 5pV, Output over 150 
mV, Stereo separation 30 dB, The FT-3A FM TUNER. 

OUTSTANDING VALUE $49.50 
NEW CHALLENGE 
TURNTABLE 
SEMI-AUTOMATIC 
BELT-DRIVE 

$ 129 

noir 

FEATURES 
Cast non-ferrous 12" platter belt-driven by a 4-pole 
syncronous motor, 

wow & flutter: less than 0.1% WR MS 
rumble: — 50 dB weighted. 

S-shaped tone arm with removable lightweight hea dshell 
fitted with magnetic cartridge and diamond stylus , 0.7m il 
conical. (Standard 1/2" mounting). 
Anti-skate mechanism and lateral balance weight are  
incorporated in the tone arm. 
Tone Arm return is automatic at the end of the recor d 
and may be operated at any stage of the recor d by us ing  
the reject lever located at the front right han d corner  of 
the CSP-1. This return mechanism is sim ple an d effect ive  
to ensure years of trouble-free service. 
An  independent  oil-damped  cueing  lever is also  
incorporated into the CSP-1 and allows selection of the 
required record tracks without having to ac tiva te the 
auto-return mechanism. Very handy for safely "skipping " 
unwanted tracks. 
Joinless polyurethane drive belt ensures long term 
reliability and consistent performance. 
Simulated Walnut finish plinth and moulded perspex  
cover feature tension spring hinges to prevent free  fall of 
the cover onto the plinth. 
12 months guarantee covering faulty workmans hip an d 
including free parts and labour. 

SPEAKER GRILLE CLOTH 
An attractive selection of speaker 
grille cloths are available ex stock 
at  very  reasonable  prices. Free 
sa mple  pieces  are available  on 
request and will be forwarded per 
post  anywhere  in  Australia 
together with our price list. 

96 PIRIE ST. 
ADELAIDE 
STH. AUST. 5000 

PHONE: HI-Fl STEREO PTY LTD 



TONE BURST testing is a technique 
which is rapidly gaining acceptance in 
a wide variety of applications. Typical 
applications  are  in  testing  of 
hydrophones,  signal-to-noise  in 
telephone  channels,  reverberation 
chamber  testing  and  in  the 
determination of peak distortion in 
loudspeakers. With loudspeakers, tone 
burst testing has the further advantage 
that the speakers may be tested with 
their  maximum  peak  power level 
whilst  keeping the average sound 
output level low enough to not annoy 
the  neighbours  — a considerable 
advantage indeed. 
Some  time  ago  our  audio 
consultants,  Louis  Challis  and 
Associates, asked us to build them a 
tone-burst generator and the resulting 
instrument has been used by them ever 
since  wi th  much  success.  The 
tone-burst test has been mentioned in 
several speaker reviews and, as a result, 
many  people  have  asked  for 
constructional  details  of  this 
instrument. 

DESIGN FEATURES 
A tone burst must always be an 
integral number of cycles. If the burst 
is switched on or off part way through 
a cycle then undesirable transients will 
be produced that will mask the test 
results. Thus the burst must start and 
end exactly at the zero-crossing point 
of the sine wave in the burst. 
In the original unit, designed for 
Louis Challis, preset times can be 
independently selected for the on and 
off periods of the burst with the 
exception  that the burst time is 
automatically  modified to give an 
integral  number  of  cycles.  The 
preselected on/off ratio, however, is 
independant of the burst frequency. 
To give the required control range, six 
switched ranges as well as a variable 
control are provided for both the on 
and off periods. Other features of the 
original unit are the ability .o start at 
any point in the cycle as well as the 
zero crossing point, a phase-inverting 
switch to select either the positive or 
the negative half cycle first and an 
OFF LEVEL control to set a base tone 
level which is modified when the tone 
burst occurs. In addition the dc level 
of the output can be set and a switch 
is provided to select burst, pure tone 
or off as required. 

When it came to redesigning the unit 
as a project we decided that many of 
the features offered by the original 
design were unnecessary for the user 
concerned only with testing speakers. 
Hence the unit has been redesigned in a 
greatly simplified form. 

Instead of using monostables to 
generate variable on/off times we now 
divide the input with a counter to 

4 

TONE BURST GATE 

CYCLES ON  CvCLEs Of F 

4  8  8 
16  2  

POWER 

• 

PROJECT 124 

BUR ,' 

eti 124 

TRIGGER 
OUTPUT 

OUTPUT 

TONE BURST 
GENERATOR 
A valuable tool for testing loudspeakers. 

MEASURED PERFORMANCE 

TONE BURST GENERATOR. 

On Time Cycles. 

Off Time Cycles 

Frequency Response 
3 Hz — 300 kHz 

Distortion 
3 V input at 1 kHz 

Input Level 
Maximum 
Nominal range 

Input Impedance 

Output Noise Voltage 
with no input 

Power Supply Current 

2,4,8 or 16 

2,4,8 or 16 

+0 —3 dB 

<0.02% 

3 V RMS 
100 mV to 1 V 

47 k 

<25 µV 

4 mA 
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19
7
5 

Cl 
1p F 
25V 

(3 -4 1 INPUT 

2 

+1 

6V; 

R 
47k 

R2 
4712 

+6V 

7 

Id  1 6 
301 

4 
R3 
47k 

—6V  

 o  I 

SVV4 

C6 
0.047p F 

6V  C7 
I 0.047p F 

T -0 —6V 

Fig. 1. Circuit diagram. 

2 

IC2/1 
4520 

6   16 
(5 C2 

5 6  220p 
0 SVV 1 

4   
ON 

3 29  TIME 

14 

+6V 

SVV3/1 
+6V -40---• —.P.0 

13 
IC2/2 
4520  12   

OFF 
11  29 TIME 

 16 

1 
IC3/3 

13  4001 

TONE .  • OFF 

SW3/2 
0.0--40--0.- —6v 

TONE 

10 

C3 
8  220p  8 
0 SVV2 

5 

6 

IC3/4 
4001 

•  II 

+6V  POWER RAILS OF IC2, IC3, AND IC4 NOT SHOWN 
PIN 16 OF IC2 IS +6V 
PIN 8 OF IC2 IS —6V 
PIN 14 OF IC3 AND 4 IS +6V 
PIN 7 OF IC3 AND 4 IS —6V 
PIN 7 AND 15 OF IC2 ARE RESET PINS AND —6V 

Fig. 4. How to add 

a potentio meter to 

the generator for 
burst-on-tone 

operation. That is 
the generator gives 

a continuous tone 

level with tone bursts 
of higher ampli-

tude at intervals. 

TO PIN 9 
ON IC4  centre off 

SW4 Switch DPDT Toggle 

PC Board ETI 124 
8 A A size batteries 
2 4-way battery holders and clips 
Plastic case 
Escutcheon 
3 single RCA sockets 
2 knobs 

IC4/4 
4016 

C4 
33p 

IC4/1 
4016  *  

6 

—6V 

 0 
REVERSE 
OUTPUT 

R6 
12012 

TRIGGER 
OUTPUT 

R7 
1201-2  OUTPUT 

C5 
0.04711 1 

PARTS LIST — ETI 124 

47k 
LIN 

TO PINS 2,3 
OF IC4 
REMOVE 
LINK TO OV 

TO OV. 

RI Resistor  47 V.,  I/4W  5% 
R2  "  47 I/ 14W  5% 
R3  "  47 k  I/4W  5% 
AP'  "  47 k  liaW  5% 

R5  "  47 k  'M W  5% 
R6  "  120  lAiW  5% 
R7  "  120  '/4W  5% 

Cl Capacitor 1 µF. 25V electro 
C2  "  220 pF ceramic 
C3  "  220 pF ceramic 
C4  "  33 pF ceramic 

C5  " C6  "  0.047  polyester 
0.047 JJF polyester 

C7  "  0.047 µF polyester 
ICI Integrated Circuit LM 301A 
IC2  "  "  4520 (C MOS) 
IC3  "  "  4001 (C MOS) 
IC4  "  "  4016 (C MOS) 
IC5  "  LM30I A 

SWI Switch 1 pole 4 position rotary 
SW2 Switch 1 pole 4 position rotary 
SW3 Switch OPDT Toggle with 

ti
O
l
V
d
3
N
3
0 
's
a
n
g 
3N
0
1 
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19
7
5 

CONTROL 
8 

CONTROL 

CLOCK 

ENABLE 

2 

4 

16 

RESET 

—Ve 

.Ve 

RESET 

16 

8 

CONTROL 
A 

CONTROL 

4016 
4066 

QUAD ANALOGUE 
SWITCH ON IF 
CONTROL IS HIGH 
ON RESISTANCE 
4016 TYP 280!2 
4066 TYP 131: 

4520 
DUAL 4 BIT 
BINARY UP COUNTER 
TOGGLE ON POSITIVE 
EDGE OF CLOCK 
IF ENABLE IS HIGH 

2  AND RESET IS LOW. 

ENABLE 

CLOCK 

Ve 4001 
OUAD 2 INPUT 
NOR GATE 

INPUTS OUTPUT 

0 

A 

0 0 1 

0 1 0 

1 0 0 

1 1 0 

ul  Fig. 3. Pin connections of the ICs used in the generator. 

SW? SW1 

Fig. 2. Component overlay 
and interconnection diagram. 
Note that there are six links on 
the board, including two under 
IC4, which should be installed 
first. 

HOW IT WORKS - ETI 124 
The input signal is squared by 
comparator ICI such that the output 
of the comparator will be high if the 
input is above +6 mV, and low if the 
input  signal  is below  —6 mV. 
Resistors R2 and R3 provide the 
necessary positive feedback to cause 
the IC to act as a compaiator. The 
output  of  the  comparator  is 
connected to both clock lines of IC2. 
If the enable line is high these 
counters (IC2) will toggle at the 
input frequency. 
1C3/3 and 1C3/4 form an RS flip 
flop where the output must be in 
either a high or a low state, th.1 
the flip flop has only two stahic 
states. If the output of 1C3/3 is high 
IC2/1 is allowed to clock and, after 
the number of input pulses selected 
by SW1 have been counted, the 
output from SW1 goes low. This low 
is coupled to the flip flop by C2 
toggling the flip flop, disabling IC2/1 
and  enabling  IC3/2.  After  the 
number of cycles, as selected by 
SW2, have been counted the flip flop 
is again toggled. IC3/1 and IC3/2 are 
used  to  square  up  the  pulses 
generated by C2 and C3 respectively. 
The input signal is also coupled to 
the output buffer, IC5, by  the 
analogue switch IC4/1. When this 
switch is closed (control signal high) 
the output of the buffer will be the 
same as the input. When switch IC4/I 
is open IC4/2 will be closed and the 
output will be held at zero. Since 
these switches are controlled by the 
flip flop the output will be the 
required tone burst. 
A trigger output is taken from the 
flip flop to synchronize an oscillo-
scope if required. A second output is 
also available from pins 4/il of IC4 
which is the reverse of the main 
output. 
Switch SW3 forces the flip flop into 
either of its two possible states thus 
allowing  continuous  tone or no 
output to be selected as required. In 
the centre position the normal tone 



TONE BURST GENERATOR 

vvvuv 

"Lvvv . 
L,u 

Fig.5 (a) Top trace — the input tone burst of five cycles. (original design). 
(b) Bottom trace  the response of a low-cost speaker at 1 kHz. Note the reduced 
amplitude of the first half cycle and that ringing has added another cycle at the end of 
the burst. The room reflection can be seen on the trace after the burst. 

Fig. 6. Printed circuit board 
for the Tone Burst Generato , 
Full size. 142 x 47mm. 

S. 

obtain times that remain in the same 
ratio regardless of input frequency. We 
settled for the ability to select 2, 4, 8 
and 16 cycles for the duration of 
either  period,  as this compromise 
greatly simplifies the circuitry. We still 
have the switch to select tone, tone 
burst or off, but the OFF LEVEL 
control has been deleted. The latter 
control may quite easily be added, 
however, as shown in Fig. 4. . The 
output  dc  level  control  and  the 
starting-point phase change have also 
been deleted. 
Since we only need half of a CMOS 
4016 IC, to give the required output, 
the other half may be used to give an 
inverse output if required, that is, the 
reverse output is on when the other is 
off and vice versa. This output is not 
buffered or brought out to the front 
panel. If it is intended to load this 
output with less than 47 k it is 
recommended that a 4066 IC be used 
instead which will handle loads down 
to 10 k. For loads of lower impedance 
than this, a buffer such as is on the 
normal output should be used. 

0  0 11- I7 S Crr  : 

ETI 124  0 

OFF 

0  

ON 

PO WER 

INPUT 

TO NE B URST G ATE 

CYCLES ON 

4  8 
2  I  16 

TONE 

BURST 

0  

M O DE 

CYCLES OFF 

4 

OFF 

8 

eti'124 

T RI G GE R 

O U T PU T 

O U T PU T 

Fig.]. Front panel artwork. 
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CONSTRUCTION 
As with any project construction is 
greatly simplified if a printed circuit 
board is used. However the layout of 
the unit is not critical and any other 
suitable method, such as Veroboard or 
Matrix board may be used if desired. 
We strongly recommend that sockets 
be used for the CMOS ICs, especially if 
a printed circuit board is not used, as 
these devices are quite easily damaged 
when soldering. The use of IC sockets 
also facilitates later servicing. Also 
remember that, unlike TTL, all unused 
inputs of CMOS must be connected to 
either the positive or negative supply 
rail. 
The  plastic  box  that  we  used 
measured 160 x 95 x 50 mm and is 
very convenient in that the printed 
circuit may be held in position by 
sliding it down behind two of the 
pillars to which the front panel is 
screwed. The front-panel overlay on 
the  prototype  was  made  from 
Scotchcal but, as the amount of 
lettering required is quite small, this 
may readily be done directly on the 
panel by hand or with Letraset. 

Shielding of the internal wiring is not 
required providing that the unit is kept 
away from strong 50 Hz fields. If 
operation in the vicinity of strong 
fields cannot be avoided then the unit 
should be mounted in a diecast box. 

USING THE UNIT 
The testing of loudspeakers is very 
difficult indeed and much effort is still 
being spent to find test methods which 
will  not  only  give  an  accurate 
understanding  of  the  relative 
effectiveness of the design, but which 
will be easy to reproduce. 
One of the main problems with 
speaker testing is that the speaker 
cannot easily be isolated from its 
environment. For example, reflections 
from the walls of a room modify the 
response, seen by a microphone, no 
matter where the microphone is placed 
in the room. If one could 'eliminate 
reflections then the situation would be 
improved considerably, and hence the 
use of anechoic (echo free) chambers 
for  testing  speakers.  But  such 
chambers are very expensive to build 
and  consequently  not  readily 
accessible to the amateur. 
A further problem is in assessing the 
transient power handling capability of 
the speaker. Speakers will handle far 
greater peak transient power than is 
indicated by their RMS power rating. 
This is a very important attribute of 
loudspeakers  in  handling  musical 
transients. Any attempt to assess this 
with a sinewave signal may result in 
the destruction of the speaker due to 
thermal failure — apart from also being 
extremely noisy. 

a 
'Rog 111111 

(410 \ 

How the unit is assembled. 

The use of a tone-burst generator 
minimizes both these problems. How 
this is achieved is better understood by 
examination of Fig.5. This shows on 
the upper trace a five cycle 1000 Hz 
burst that is fed to a loudspeaker. 
The second trace shows the same burst 
as picked up by a microphone in front 
of the speaker. We notice that the 
burst has been changed by the speaker 
and an examination of these changes 
can tell us a lot about the speaker. For 
example we notice that the first half 
cycle has not reached full amplitude 
and this indicates that the speaker 
would  have  some  difficulty  in 
reproducing high frequency transients. 
Next we notice that instead of five 
cycles there are now at least five and a 
half. This could mean one of two 
things. Either there is a speaker/room 
resonance or, the speaker itself is 
continuing to vibrate after the original 
excitation has ceased. Which is it? We 
can determine this by changing the 
position of the speaker to see if any 
change occurs in the shape of the 
burst, if not it is caused by the speaker 
itself, and if it does then it is a 
speaker/room resonance. A speaker 
that lengthens the burst unduly will 
sound muddy in that region. Of course 
the speaker must be examined over its 
whole  range  to gain a thorough 
assessment of performance. 
It is of course possible to eliminate 
room reflections simply by performing 
the tests outside. However unless one 
lives in a very quiet area, background 
noise will introduce problems — and 
your  neighbours  are  unlikely  to 

2'1 

appreciate the noise that you will 
generate. 
By varying the off period we can also 
select  a ratio  where  the  room 
reflection, the oscillation seen after 
the cessation of the burst, does not 
interfere with the first few cycles of 
the burst and the response versus 
frequency of the speaker may then be 
assessed from the amplitude of the 
first half cycles that are stable in 
amplitude. Thus it is possible to gain 
an  appreciation  of the frequency 
response, transient performance and 
quality in terms of ringing of a speaker 
by careful  use of the tone-burst 
technique. 
The  transient  power  handling 
capability of a speaker may be assessed 
by selecting a fairly long off to on 
ratio for the burst and by feeding the 
burst to the speaker via a high-power 
amplifier. If for example an off to on 
ratio of 8:1 is used then the peak 
power will be eight times the average 
power. Thus the speaker may safely be 
driven  to  a peak level  where a 
predetermined amount of distortion 
occurs. Take care that the amplifier is 
capable of providing the peak power 
required. 
Of course a tone-burst generator may 
be used for a wide range of testing. We 
have  mainly  concentrated in this 
article on its application to the testing 
of loudspeakers. 
The  circuitry  of  the  tone-burst 
generator may easily be modified for 
use as a 'silent switch' for A/B speaker 
testing. The method of doing this will 
be described next month.  • 
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PHILIPS SPEAKER KITS 

Components  for  15 
•  models in stock and on 

display. Hear the 7B KIT 
(required 2 cubic feet box) 

•  Suits Amps 15 — 40 Watt:. 
Rms. 
Comprises: 
Plans, Screws, Circuit 

etc. with each Kit. 

2 x Dome Tweeters (1") 
2 x Sealed Mid Range (5") 
2 x Bass Drivers (12") 
2 x GHE/Philips Badges 

1S / 2 9  2 x Sets C/O Comps. 
3 x Yards Tontine 
40 x Feet Cable 4X Plugs 

and sockets 

SPEAKER CABINETS TO SUIT ALL KITS 

From 1 cubic ft, to 3 cubic ft. Rawboard 
complete enclosures for 7B $59 Pair. Finished 
Cabinets 7B $96 Pair. 

PHILIPS 
14 VVATT/CHAN 
TUNER AMP 
Ali facilities  IIII  A olia.. 4111Whire our s_ 

A M/F M  • r•azzzarttrana P $199.00 

\k\ TANNOY /V 
Made in England 

Two way dual concentric 

monitor speekers 

12" and 15" 

Integrated 
HEAR THE ULTIIVIATE  Full 

IN HI Fl SPEAKERS  System 

-rings 

Our interest in your equipment 
does not cease when you take 
delivery of it. 
It's  our  ambition  that  every 
purchaser  of  hi-fi  equipment 
fro m George Hawthorn's shall 
continue  to  be  more  than 
satisfied 

We stock: Hitachi, Technics, 
Sherwood, Nikko,  Voxon, 
Maxell, Stanton. 

WE HAVE A GOOD RANGE 

ETI 400 CROSSOVERS 

SERVICE FACILITIES FOR 
ALL HI-Fl GEAR. 

Our qualified  technicians have 
the skill and the equip ment to 
service and repair all makes. 

J.V.C., Shure, Memorex, 
Pioneer, Sonab, SA. E., 

OF GEAR IN STOCK 

IN STOCK $12.98 

966-968 High St, Armadale 3143 
P.O. Box 122, Armadale 3143 
Phone: 509-0374, 509-9725 

G .H.E . 
GEORGE HAWTHORN ELECTRONICS 

626 AM FM 
STEREO 
RECEIVER 
621 STEREO 

AMP. 

Five years  of  intensive  research  into  the  most advanced 
electronic techniques has resulted in the Armstrong 621 — a 
Stereo Amplifier whose performance facilities and styling leave 
nothing that we can think of to be desired. 
The 621  delivers up to 100 watts of continuous sine wave 
power with negligible distortion and wide frequency range. 
SPECIFICATIONS: Continuous sine 4 oh ms 50 watts/channel. 
PO WER OUTPUT: Continuous sine wave power into 8 oh ms, 
both  channels  driven  40  watts/channel.  PO WER  BAND 
WI DT)-I; 15Hz 45 kHz. FREQUENCY RESPONSE; 20 Hz 20 
kHz I 1 dB. Disc input R1AA: 20 Hz — 20 kHz -1 1 dB. 
HAR MONIC DISTORTION: All power levels up to full rated 
output 1 kHz less than 0.08%. INTER MODULATION: 40 Hz 
and 5 kHz. DISTORTION: 4.1 ratio at 35 watts into 8 oh ms 
0.08%. HU M AND NOISE: Unweighted, all inputs better than 
—65  dB.  CROSSTALK  at  1 kHz  —  45  dB.  DAMPING 
FACTOR into 8 oh ms better than 50. 
So when you compare the 621 with amplifiers costing twice as 
much don't be surprised at the result. We designed it that way. 

We  Invite  you  for a de monstration  of  the  famous  ITT 

SCHA UB-L ORENZ speakers. 

Catalogue avail, on request. 

ERA Made in France 
The Most Advanced 

Turntable 

- 
' The ERA ar m outperforms even the most recent cartridges. 
It can track at 1/10th of a 9ra m. 
By principle its pivot eli minates all frictions. The pivot is in 
fact the intersection of the counter-balanced spring blades. 
They for m two Xs which do not tow-h each other. 

• Double 48 pole synchronous motor. 
Total wow and flutter 33 rpm: <--.0.04% 

' Ru mble: 33 rpm  73 dB (DIN) 
* The oversized ERA motor could drive a 30 pounds weight. 
• The resonant frequency' of the suspended mass is 2 cycles. 

SOLE A GENTS IN A USTRALIA 

RECORDED MUSIC SALON  TRUE FIDELITY 
11 COLLINS STREET,  C. PINCZEVVSKI 

MELBOURNE, 3000  TEL. 63-6257 

instrumentation 
and Measurement 
Following the success of the first residential 
course on An Integrated Approach to 

Measurement, Instrumentation and Control, 
held last year, a revised and improved second 
course will be held at the University of 
New England, Armidale, N.S.VV., from 
29th November to 5th December, 1975. 

This course has been designed for engineers, 
technicians, research workers, management 
executives —. in fact, all engaged in the 

design, manufacture, operation or distribution 
of modern instrumentation. It covers the 

bases of measurement, design of instruments, 
classes of measurement sensors, data 
processing, information retrieval and 

promotion of hardware. 

For brochure detailing the course, 
please write to or phone: 

Department of Continuing Education, 
UNIVERSITY OF NEW ENGLAND, 

11 14-/1;   Armidale, N.S.W. 2351. (Phone 72 2911 ext. 2123) 
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PROTECT YOUR 
M MIZINES 

ell 
BINDERS 
HOLDS 12 
COPIES 01 
electronics 

TODAY 
INTERNATIONAL 

ONLY $4.50 
INCLUDING SALES 

TAX & POSTAGE 

Fill in coupon and send with your cheque to: 

SUBSCRIPTION DEPARTMENT 
MODERN MAGAZINES (HOLDINGS) LTD., 
15 BOUNDARY ST., RUSHCUTTERS BAY, 2011 

ea. 

Please send me..  .ETI Binders, cheque for $  is enclosed. 

NAME   

ADDRESS   

 Post Code   

NIKKO 
STEREO 
AMPLIFIERS 

• ;  14  9 0114941119 • 

NIKKO TRM210 AMPLIFIER 
Anyone who appreciates really good SOUnd 
can no longer be satisfied with bargain-
priced, all-in-one "stereos" which sacrifice 
quality for gadgetry. This is why NIKKO 
engineers created the 7R M-210 — an 
inexpensive, integrated stereo amplifier 
which despite its low price still delivers the 
kind of low-distortion, high fidelity 
performance your ears deserve. 

•  W I, • 

0111411011  • . 
• 

NIKKO TRM230 AMPLIFIER 
Like all fine NI KKO audio instru ments, the 
TR M•230 is expertly engineered to provide 
trouble-free performance, top economy and 
many long hours of high fidelity musical 
enjoyment. Simplified stereo controls help 
you tailor the tonal response and other 
aspects of your favorite music, emphasizing 
the clarity of each voice and instru ment 
while suppressing unwanted noise and 
distortion. 

4+ 1 ) 1)1)5.3 0I • *lie  •• ) I;   

NIKKO TRM500 AMPLIFIER 
The NI KKO TR M-500 is a complete 
mediu m power solid state integrated stereo 
amplifier. Beautifully housed in a wooden 
walnut-finished cabinet, the TR M-500 
contains all the functional features to 
satisfy the up-to-date demands for a stereo 
amplifier, delivering superb high fidelity 
sound with exceptional tone quality. 
Offering 22/22 watts RMS power at 8 ohms, 
the TR M-500's frequency response ranges 
10 Hz to 50,000 Hz -±1 dB with distortion 
less than 0.8 % at rated output. Its pre-
amplifier and main amplifier are separable 
for multi-channel amplifier systems. A 
4-channel decoder is attachable to this 
instru ment. Tape-to-tape duplication is 
enjoyable. Two sets of speaker systems and 
two magnetic phono players are also 
attachable. 

... hear these outstanding amplifiers 

NOW at leading hi-fi stores & sound 
centres 

THE SYMBOL OF 
EXCELLENCE IN SOUND 

Distributed by Interson Pty. Ltd. 
A division of Audioson International 

Sydney  Melbourne  Adelaide  Perth 
938-1186  329-6066  337-7000 25-9993 
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31 BURWOOD ROAD 
BURWOOD N.S.W. 2134 
TELEPHONE: 747-2931 

LLLHLI IIL 
THAT EDGE ELECTRIX HAVE THE BEST PRICES 
on AKAI HI-FI [AND MORE] . . . . 

 • TURNTABLE 
AP002 

Incredible  low  price  belt  driven 
semi-automatic quality 4 pole synchronous 
motor light feather touch. Wow and flutter 
0.08%. Ston ratio 48 dB. $54.00 off. 

LIST PRICE 
S189. 

OUR 
PRICE 
$135. 

AKAI. TURNTABLE111 7 9  SPEAKERS 
AP003  SW42 

No.2 in the AKAI range Semi automatic 
belt  drive  slimline  design-brushed 
aluminium surface. Wow and flutter 
0.05%. Signal to noise ratio 52 dB. At 
$176.  That's  $59.00  below 
recommended list.  LIST PRICE 

CASSETTE DECK 
GXC-36D 

Usual beautiful AKAI quality with the AKAI GX 
head. Wow and flutter 0.12% wrms. Signal to noise 

ratio better than 48 
dB. Pause control - 
O.L.S. and chrome 
low noise functions 
with  a price $70 
below  recommend-
ed list. 

3isemi $235. 

LIST PRICE 
$289. 

AMPLIFIER AA5210 
AKAI'S lowest priced AMP. Rated at 15 watts 
RMS a side. 8 to 100,000 Hz ± 0 dB _ 3 dB. LIST PRICE 
Beautifully styled with brush aluminium face and  S215 
the usual AKAI high quality. 

OUR 
PRICE 
$163 

CORAL SPEAKER KITS 
11110 ,   12" 4 WAY PAIR  g 

12SA1 • 
- .46z.  10" 3 WAY 

PAIR 
10SA1 

PHILLIPS 8" 2 WAY SPEAKER SYSTEM 

OUR 
PRICE 
$176. 

This magnificent design produces a bass 
sound equivalent to a big system 6.5inch 
woofer and 2 inch tweeter. You won't 
believe the sound or our discounted 
price.  LIST PRICE 

S162. 

L. 
Frill CASSETTE DECK GXC 
The masterpiece, Dolby-auto distortion reduction  -7 5 D 
O.L.S. function, unique reverse system with mode 
selector. If you're looking for the best - this is it LIST PRICE 

$108 off  the  S498 
reco mmended 
list. 

TUNER AMPLIFIER AA810 
The latest tuner AMP 10 watts RMS per 
channel - frequency response 20-60000Hz. 
Superb AM and FM stereo reception with all 
the class of the big AKAI tuner amps. $60.00 
off 

Why pay $200 to 
$300 for a 4 or 3 way 
pair  of  top  class 
speakers? Here's what 

awe  to do - buy the kit 
41.411/  (pair) complete with 

all bits and make or 
buy  your  own 
cabinets. They really 
sound good! 

.J\  

LIST PRICE 
S245 

COMPLETE WITH CABINETS AD8K40 

All  you  need  is  a 
screwdriver to assemble 
this  pair  of  Philips 
speakers,  12"  x 18:" 
cabinets supplied - 40 
watts RMS a side, 8" 
woofer  and  a Philips 
dome  for  each.  The 
sound? Everyone knows 
how  good  Philips 
speakers are! 

BLANK TAPE . . . BLANK TAPE . . . BLANK TAPE . . . BLANK TAPE. 
CASSETTES 
HITACHI 1 12  24 
C60 LN  1.60 1.47 1.33 
C90 LN  2.20 2.00 1.80 
C120 LN  2;95 2.80 2.65 
CDC 60  2.35 2.14 1.93 
CDC 90  3.10 2.90 2.60 
CDC 120  3.95 3.80 3.65 

EDGE ELECTRIX • Ltd I PLEASE RUSH ME  ENCLOSED 
IS MY CHEQUE FOR    +g5 P&P 1 

1 
PLEASE FORWARD INFORMATION ON 

MEMOREX MRX2 TDK 
1  12  24 

C45  2.10 2.00 1.90 
2.30 2.15 2.00 

Cu 3.20 3.00 2.80 

1  12  24 
C45 LN  1.80 
C60 LN  1.95 
C90 LN  2.80 
C180 LN 5.45 
C90 SD  3.65 

1.70 
1.85 
2.60 
5.30 
3.45 

1.b0 
1.75 
2.40 
5.05 
3.25 

CONCORDE 
1  12  24 

C60  1.20 1.10 1.00 
C90  1.60 1.50 1.40 

SONY 
C90 LN 2.55 2.25 2.05 

. . BLANK TAPE . . . 

HITACHI REEL TO REEL 

AL7 7" x 1800' 
EL7 7" x 1200' 
E07 7" x 2400' 

1 
7.50 
6.50 
8.50 

5 
7.00 
6.00 
8.00 

10 
6.50 
5.50 
7.50 

NAME   1 

ADDRESS   1 
1 
1 Post Code 

L . _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - 
56  ELECTRONICS TODAY INTERNATIONAL - NOVEMBER 1975 



SIMPLE 
CMOS TESTER 
An inexpensive unit for the hobbyist. 

111 PROJECT 123 

NOW THAT the use of CMOS logic 
is becoming widespread there is an 
obvious need for a simple CMOS tester 
suitable  for  the hobbyist.  In last 
month's  issue  we  described  a 
sophisticated tester for both CMOS 
and TTL. That particular instrument is 
very  versatile  but  may  be  too 
expensive  for  many  budding 
experimenters and we have therefore 
designed this simpler instrument to 
cater for their needs. 
A simple CMOS tester, although 

being inexpensive, must be capable of 
performing  the  majority  of  tests 
required  for  CMOS  logic without 
causing any damage to the ICs under 
test or being damaged itself. It must 

also use only those components which 
are readily available to the average 
home constructor. The ETI 123 Tester 
fulfills all these requirements. 
The tester circuitry draws very little 
current except for that drawn by the 
LEDs. Even the LEDs only draw 
current whilst a device is actually 
under test. For this reason we thought 
that the expense of a mains power 
supply was unwarranted and chose to 
use batteries instead. For those who 
would rather operate the unit from a 
mains derived supply, one capable of 
supplying anywhere between 5 and 12 
volts at up to 40 milliamps will be 
suitable. Another major expense, that 
of  providing  a large  number  of 
programming switches to set up the 
test conditions, has been alleviated by 
using flying leads fitted with alligator 
clips to connect to the IC under test. 
Several steps have been taken to 
prevent damage to the IC by the tester 
and conversely, damage to the tester 
by the IC. Firstly each pin of the test 

socket is fitted with a static discharge 
resistor to earth. A current limiting 
resistor, R 37, is in series with the 
supply so that the tester is protected 
against  damage  due  to  possible 
excessive current into an internal short 
in the test IC. This limiting resistor 
also ensures that current through the 
input-protection diodes on the IC 
does not exceed the specified limit of 
10 mA. 
Only readily available components 
are used in the tester and, in fact the 
ICs used are available from at least 
four different manufacturers. 
To test simple gate functions, eg 
NAND gates, NOR gates, we need at 
least four switches and a logic level 
detector but for the more complex 
functions, eg multipliers, we need at 
least  six  switches  and  six  level 
detectors. A clock — pulse generator is 
required for the testing of flip flop and 
other  clocked devices.  This  pulse 
generator must be free of the contact 
bounce that is typically encountered 
with mechanical switches. For this 
reason we used a pair of CMOS NAND 
gates wired as an astable multivibrator 
to generate a continuous train of 
pulses. This may be used to increment 
counters and to shift data in shift 
registers. As it is a CMOS circuit it is 
perfectly suited to driving other CMOS 
devices. 

CONSTRUCTION 
We  recom mend  that  the 
printed-circuit boards as specified be 
used as construction is thereby greatly 
simplified. The printed-circuit boards 
should be assembled as detailed in the 
component overlay diagrams. Switches 
SW1 to SW7 should be mounted by 
first  glueing  two  strips  of 
printed-circuit board  to  the front 
panel (copper side out). The switches 
may then be soldered to the copper 
side of the board. This procedure 
avoids the necessity of having 14 screw 
heads visible on the front panel. 
The test socket is mounted on the 
non-copper side of board 123b. This 
board also carries links Lk1 to Lk16 
which connect directly to the pins of 
the test socket. These links are also 
mounted on the non-copper side of 
the board and should be of reasonably 
heavy gauge tinned-copper wire, and 
should be installed such that sufficient 
room is under the link to enable test 
leads to be attached to them by means 
of alligator  clips  or  Eazy hooks. 
Resistors R1 to R16 are mounted on 
the copper side of this board so that 
they are not visible when the board is 
bolted to the front panel. The top two 
screws, nearest to the LEDs, should be 
18 to 25 mm long so that board 123a 
may also be mounted on them later. 
On board 123a, mount and solder in 
position on the component side of the 
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SIMPLE CMOS TESTER 

R8 
10M 

Lk4  Lk5  Lk6  Lk7  Lk8 

PIN1  PIN2  PIN3  PIN4  PIN5  PIN6  PIN7  PIN8 

PIN16 PIN15  IN14 PIN13 PIN12 PIN11 PIN10 PIN9 

Lk12  Lk11  Lk10  Lk9 

R12  R11  R10  R9 
10M  10M  10M  10M 

Cl 
0.33p F 

R18 
12M 

mt. 
9V 

— 1- -

I BAT T 

GROUND 

NOTES 
IC1 TYPE No 4011 
IC2 TYPE No 4009 

POWER RAILS ON IC1, 2 NOT SHOWN 
PIN 7 on IC1 IS OV 
PIN 12, 13, 14 ON IC1 IS +9V 
PIN 8 on IC2 IS OV 
PINS 16 AND 1 ON IC2 IS + 9V 

POINTS A-Q GO TO ALIGATOR CLIPS 

POINT Q IS + 9V FOR IC UNDERTEST 
POINT P IS OV FOR IC UNDERTEST 

R19 
10M 

A 

R25 
10k 

IC211 

7 

R26 
10k  1C2/2 

R21  10k 

R29 
R23  10k 

R30 
10k  1c2/6 

8 

LED1 

4 

LED2 

LED3 

LED6 

LED 

C3 
0.1p F 

+9V 

R31  R37 
1k2  1k 

C2 
_ 10pF 
I 16V  

OVoP 

Fig. 1. Circuit diagram of the CMOS tester. 

HOW IT WORKS - 
ETI 123 
The ETI 123 CMOS tester can be 
described in three separate sections. 
Firstly there is the test socket for the 
device under test. The test socket is 
mounted on a printed circuit board 
which also holds a 10 megohm 
static-discharge resistor to protect 
each pin of the IC. Each IC pin is also 
connected to a surface mounted link 
by which connections can be made to 
the IC. 
The next major section of the tester 
contains detectors which monitor the 
voltage at each pin of the IC. Each 
detector consists of a CMOS inverter 
which derives an LED indicator. 
When the voltage at the input of the 
inverter is greater than half the 
supply voltage the I,ED will be alight. 
Conversely the LED will be off when 
the voltage at the input to the 
inverter is below half supply voltage. 
Resistors R19 to R30 protect IC2 
against static charges and from the 
condition where a detector has no 

input. Resistors R3I to R36 set the 
operating currents for the LEDS. 
The final section contains switches 
SW2 to SW7 and a clock oscillator. 
The output of the switches can be 
either 0 volts or +9 volts that is, a 
logic '0' or a logic 'I'. These outputs 
are made available at test leads which 
may be connected to the IC under 
test as required. To protect the tester 
against internal shorts on the IC 
under  test,  and  incorrect 
connections, R37 has been inserted 
in series with the supply rail to 
limit the current that may be drawn 
to a level which cannot cause any 
damage. 
IC 1/2 and IC 2/3 are wired as an 
astable  multivibrator  where  the 
frequency  of  oscillation  is 
determined by the time constant of 
Cl and R17, whilst R18 is used to 
protect the input of IC 1/3 from any 
voltage excursions past the supply 
rails. IC 1/1 is used as an inverting 
buffer and the output of the circuit is 
made available at the front panel by 
means of a lead and alligator clip. 

SW2 

SW3 

SW4 

SW5 
K 

SW6 

SW7 
m 

SW2-7 
SHOWN IN 
'0' POSITION 

PARTS LIST — ETI 123 
R37  Resistor  1k  1/4  Watt 5% 
R31-36  ..  1.2k  
R25-30  Pt  10k  
R17  P.  1.5 M  PP 

RI-16  00  1 0 M  09 

Ft19-24  .,  10M  .9 

R18  12M  09 

C3 Capacitor o.ittF polyester 
CI  0.331/F  " 
C2  ..  101.1F 16 electrolytic 
ICI Integrated Circuit 4011 (CMOS) 
IC2  "  "  4009 (CMOS) 
LED 1-6 Light Emitting Diode 

RL 4484 or similar 
SW1-7  Miniature slider switch 2 pol, 

2 position. 
IC  Socket 16 pin OIL (Preferably 

with IC removing slide) 
Case  160 x 90 x 50 m m plastic box 

with aluminiu m front panel UBI 
Alligator Clips (15) 
Battery 9 volts (6 size AA cells) 
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0 0  0  0 

8444 

1Lk 1 

ILk11) I  I Lk13 I Lk16  Lk  Lk 12 

-'111111 10 ‹. IC SOCKET  

------ I 
0 0 0 0 0 0 0 

A00.6.*  

Ilk 2  JqL  k /1 ILk C.) 

' Lk 3 

Lk 11 

1 

Lk 6 

Lk10 
Lk 9 

Lk 7 

Lk 8 

0 

Fig. 2. Component overlay for the test-socket board ETI-12313, 
non-copper side. 

1rL L 1 t,  .1. 1. .1 1. 

CL cc 

"1- 7- "T' 

-1, -L. _L. 

Cf  CC 

0 

cc CC cr 
(1) 

-r -r Lr ar 
-1--L  -L 

CC 
CN 
Cf cr 

T  T 

0 V 

0 

Fig. 3. Component overlay for the copper side of board ETI-123b. 

A 

Fig. 4. Component overlay for board ETI-123a. Note that Cl may need to be mounted on 
reverse side, and that the LEDs should be mounted as detailed in the text. 

TO BATTERY 
TO BATTERY 

G P 

Fig. 5. Switch interconnection diagram. Note that C3 is mounted across one of the switches. 

board,  all  components  with  the 
exception of the LEDs and capacitor 
Cl. As Cl needs to be a polyester type 
it may be physically too big to be 
mounted  on  the  component side 
without fouling the front panel and 
should therefore be mounted on the 
copper side. The  LEDs should be 
inserted in their positions but not yet 
soldered.  Temporarily  mount  the 
board in position such that the LEDs 
protrude through their correct holes in 
the front panel. Keeping the front 
panel face down, solder the LEDs into 
the board. Remove the board and 
solder 150 mm lengths of hookup wire 
to the points marked A to F on the 
overlay and pass these leads through 
the corresponding holes in the front 
panel. Do the same for the leads G, H. 
J. KL MP and Q from switches SW2 
to SW7 using a different coloured wire 
to that used previously. These wires 
should also be passed through the 
appropriate holes in the front panel. 
Finally solder alligator clips or Eazy 

hooks to the ends of all these leads 
and connect supply and earth leads to 
the 123b board. Check both boards 
for  wiring  errors  or  errors  in 
component insertion before bolting 
board 123a in position. The battery 
may then be connected and the unit is 
ready for use. 
Note that if the type UB1 box is 
used as in our protype the top corners 
of the 123a board may have to have 
the corners trimmed off at 45 degrees 
so that the board will fit in the box 

ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975  59 



HAM RADIO SUPPLIES 
MAIL ORDER SPECIALISTS 

323 Elizabeth Street, Melbourne (2 doors from Little LonsdaleStreet) 6/4286 67-7329 
new Richmond branch now at 390 Bridge Rd., Richmond Phone 42-8136 

MODEL NC-310 DE LUXE 
1 WATT 3 CHANNEL 

C.B. TRANSCEIVER 
• WITH CALL SYSTEM 
• EXTERNAL AERIAL 
CONNECTION 

SPECIFICATIONS, NC-310 

Transistors: 13 
Channel  Nu mber:  3,  27.24  OMHz 
Citz. Band 
Transmitter  Frequency  Tolerance: 
1-0.005% 
RF Input Power: 1 Watt 
Tone Call Frequency: 2000 Hz 
Receiver type: Superheterodyne 
Receiver Sensitivity: 0.7AV at 10 dB 
S/N 
Selectivity: 45 dB at ±10 kHZ 
IF Frequency: 455 kHZ 
Audio Output: 500 m W to External 
Speaker Jack 
Power  supply:  8  UM-3  (penlite 
battery) 
Current  Drain:  Trans mitter: 
120-220mA 
Receiver: 20-130mA. 

$49.00 each or $95 a pair. 
Post & pack $1.50 per unit. 

1 watt 2 channel transceiver 
with call system. 27.240 MHz. 
12 transistor. PMG approved 
type. 

SP E CI FI C A TI O N S: 
Trans mitter  —  Crystal 
Controlled:  1  Watt  input 
power to RF stage. Operating 
frequency — Any 2 channels 
in the 11-meter Citizens Band. 
Receiver — Crystal-controlled 
superheterodyne circuit with 
455 Kc IF. Anteni.a — Built-in 
60" telescopic whip antenna. 
Audio  Output  —  0.8  Watt 
maxi mu m.  Power  supply 
required — 12 volts DC (Eight 
1.5  volt  DC  battery  cells). 
Loudspeaker — 21/4 " PM type 
(built-In)  function  as 
microphone on transmit. 

S39.00 each or $75 a pair. 
Post & pack $1.50 each unit. 

$6.95 
Post Free. 

$27.95 
P&P $1.50. 

NEW REDUCED PRICE 
THIS MONTH ONLY 

M O D E L  C 100 0 M 
M U L TI M E T E R 
Co mpact,  handy  and 

O F 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 mA; 

mA; Oh ms  — 150 
K ;  Centre scale  3 
K ; Decibel — 10 dB to 
22  dB;  Dimensions — 
3-1/2" x 2-3/8" x 1-1/8" 
90 x 60 x 30 m m. 

SCOOP  200-14,  p.p.  75c.  90 
quadrant  meter.  Pocket 

PIJRCHNSE size.  AC  V:  10V,  50V, 
100V,  500V,  1000V 
(10,000  ohm/V).  DC/V: 
5V,  25V,  50V,  250V, 
500V,  2500V  (20,000 
oh ms/V).  DCA/A:  50uA, 
2.5 mA, 250 mA. OHM: 
60k  oh m,  6M  oh m. 
Capacitance: 100pF to 0.1 
uF, .001uF to .1uF. dB: 
- 20 dB to +22 dB. Audio 
Output: 10V, 50V, 120V, 
1000V AC. Approx. size: 
41)2" x 3IM" x 1-1/8" 

With FREE leather carry case. 
$1.50 Postage. $13.50 

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 volt', 
—  5,5;  25;  50; 250. 
500; 1,000. AC volts 
10;  50;  250;  500, 
1,000.  DC  amps 
101.1A; 2-5 mA; 25 mA. 
5 7. mA„ Oh ms „--- 10 
k • 1 M U 10 M U 100 
M  Centre., scale „- 
150 ;,...15 K U 150 K U 
1-5 M&Z. Decibel  • —20 
to +22 dB. Dimensions 
— 151 x 102 x 48 m m 
Diode  protected 
move ment.  Carrying 
case available Model C. 

BAR LOW-
WADLEY 
XCR-30 

a  truly  portable 
co m munications 

(  receiver, based on 
the  W ADLEY 
LOOP  principle, 
the same 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 from 500 kHz to 
31 MHz. 
BARLOW-WADLEY  XCR-30  features 
Include; Selectable USB/LSB, CW & AM 
reception,  frequency  read-out  10kHz 
throughout the entire range, calibration 
accuracy  within  5kHz,  antenna 
resonator, tuning signal-strength meter, 
zero-set control, clarifier-vernier tuning, 
MHz & kHz tuning controls, telescopic 
antenna. Power source: 6 type D dry 
cells: provision for external DC power 
supply. Weight 9 lbs; size 11 1/2 x 71/2 x 
4in. 

All for $275 F.O.R. 

When not in use or for carrying, the top 
meter/megahertz scale flips down flush 
with the case and clear of the handle. 

M O D E L  OL64  D/P 
M U LTI METER.  Very 
ruggedly  constructed  this 
model  is  particularly 
suitable for workshops. It 
features special scales for 
m eas ure m ent  of 
ca pa citance  an d 
in ductance.  Diode 
protested  move ment:. 
Specifications:  20,0001 
Oh m/Volt  DC.  8,000i 
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: 501-1A; 1 ga,A; 50 
mA; 500 ifiA;  Oh ms — 4 KIL; 491.p 
KSG; 4_,MIL.; 40  Centre scale — 40&Z; 
4,0001i;  40,000 ;  400,00011.  Decibel: 
20 to 4 62 dB, Dimensions: 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. 

_ 

$22.50  P&P $1.50. 

THIS MONTHS SPECIAL 
SOLID STATE 
19 TRANSISTOR MULTI-
BAND RADIO — 9 RANGES 

or 

AM, SW, FM, 
VHF. AIR, PB 
BATTERY/OPERATED 
COLOUR CODED 9 BAND DIAL 
1.. AM 535 to 1600 kHz, 2. Marine 1-5 
to 4 MHz, 3 & 4. combined SW 4 to 12 
MHz, 5. 30 to 50 MHz, 6. 88 to 108 
MHz, 7, 8 & 9 combined VHF Aircraft 
145  MHz-174  MHz  incorporating 
weather band. 
Slider controls, Dial light, Fine tuning 
control,  Flip-up  Ti me  Zone  map, 
Telescope  antennas  complete  with 
batteries 

SPECIAL $ 5 9 Post 
Pack 

PRICE  $3.00 

M O DEL  AS100  D/P 
M U LTI M ETER.  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: 
1 00,000  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  DC amps — 2 K 
200 K&L; 20 MIL; 200 M 
Centre Ei scale  —  20 
2 , 0 0 0  ;  2 9...0 0 0  ; 
200,000 ; 20 M&L. Decibel 
- —20  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. 

$37.50 
P&P $1.50. 

CHRISTMAS SPECIAL 
8 transistor, push-button car radio, 12 volt 
neg. earth. With large 7 x 5 inch speaker 
and lock down aerial. 

$24.95 P&P $2.00. 
Manual tuning model 

$15.50 Post & Pack $2.00. 

A M/ F M/ V H F/ T V. 
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 AM 
and FM bands. 

NEW PRICE $49.50 
P&P $2.50 

APPROVED  BY  ELECTRIC  SUPPLY 
DEPT. BE WARE OF MORE EXPENSIVE 
IMITATIONS. 
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SIMPLE CMOS TESTER 
eti 123a 

Nege_p tef_e; e 

r  4\ 11  % • 
q fressos o... 1 

0  0  0  0  0  0  0  0 

4L . 11    

0  0  0  0  0  0  0  00 
0  eti 123b 

Fig. 6. Printed-circuit board layout — ETI 123a. Full size 88 x 63 mm.  Fig. 7. Printed-circuit board layout — ETI 123b.  Full size 88 x 71 mm. 

without fouling the mounting pillars 
for the front panel. 

OPERATION 
Before testing or inserting any IC 
make sure that the power is switched 
off. Set up the operating conditions 
for the IC to be tested either by 

consulting the manufacturers data or 
by duplicating the conditions under 
which the IC will be used in the 
circuit. 
Next insert the IC to be tested into 

the test socket and connect the power 
supply  leads  to  the  links  for 
appropriate pins of the IC. Double 
check these connections to make 

absolutely sure that these connections 
are  correct.  Reversed  power 
connections  will  destroy  the  IC. 
Switch on the tester and use the input 
switches to systematically apply all the 
possible input conditions to the IC 
whi 1st  noti ng  that  the  output 
conditions of the IC are as they are 
supposed to be.  • 

Internal view of the tester. Note how the top board is mounted (see text). 
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Non-Linear Systems, Inc. LIVI-3 DIGITAL VOLTSMETER 
Originator of the digital voltmeter 

Full three digits. 
Less than 2" high. 
Automatic zeroing. 
Automatic polarity. t 
Battery powered. 

MOS/LSI construction. 
Low, low price. 

Drop-proof. 

SPECIFICATIONS 

ACC URACY 
It_ M il 

Cl ì0L UT ION 

(C M 3) 

INPUT 
RESIST ANCE 

TEST " 

CURRENT 

i (0.1', • S  I  I/ 1) 

1 mV 

10 mV 

100 mV 

1 V 

10 MI! 

±(0.3% F.S. • .8% Rag.) 

50/400 Hz 

± (0.3% F.S. • 10% Rag 1 

400/5000 Fir 

1 inV 

10 rnV 

100 mV 

I V 

10 M a 20 pF 

± (0.1 % F.S. • 1% Rdg.) 

it: 

1•3 St 
100 St 
1 kS2 

io i<S2 

1 rni3 

100 AA 

10 pii. 

1 AA 

100 11 A 

• 1000 VDC or peak AC maxi mu m any range. 
• • 5 VDC maxi mu m test voltage in k/ M a mode. 

Range Selection: 
Polarity Selection: 
Decimal: 
Zero Stability: 
Overload Indication: 

Operating Temperature 
Range: 

Overload Protection 
in Klt Mode 

Size: 
Weight: 
Power: 
Battery Operation: 

Manual 
Automatic 
Positioned by range switch 
Automatic Zero 
1000, with the numeral "1" 
flashing, is displayed for all 
inputs exceeding full scale. 

00 to 450C 
Up to 120 VOC or RMS AC 
may be applied (not to exceed 
30 seconds). 
1.9"H x 2.7"W x 4.0"D 
9.2 ounces (with batteries) 
3.6 V (nominal at approxi-
mately 200 mA, <1W (less 
than 3W when batteries are 
being charged). 

Non Linear Systems 

Rechargeable batteries with charger are 
included in this low price. 

All prices plus 15% sales tax if applicable. Each unit carries a full one year 
factory warranty. 

OPTIONAL FEATURES 
A High Voltage Probe — To 30 KV 11000:1 Reduction)   $26.00 
B Leather Carrying Case — Belt and Neck Strap   $11.00 
C Carrying Handle/Tilt Stand   $2.40 
D Current Shunts — 100/IA, 1mA, 10mA, 100mA & 1A range . $4.10 ea. 

The LM-3 is now available throughout Australia at the following local 
distributors, radio shops, hobbies & electrical stores: 

Melbourne: 

Sydney: 
Adelaide: 
Newcastle: 
Geelong: 
Hobart: 
New Zealand:  Pye Ltd., Systems Division. 

If there is not yet an LM-3 stockist in your city you can send 
your cheque or money order direct to N.L.S. for immediate 
delivery. (In which case if you are not completely satisfied your 
LM 3 may be returned within 10 days for a full refund.) 

Please include 15% Sales Tax if applicable. Plus $2.00 for freight & 
handling. 

Radio Parts (all stores), Lawrence & Hanson, 
Pty Ltd. 

Dick Smith, Lawrence & Hanson. 
Compar Distributors Pty Ltd. 
Digitronics, Division of Edmonds, Moir & Co. 
Teleparts (also new store at Morwell). 
Lawrence & Hanson. 

Send me   LM-3's @ $99.00 each 

Opoons as above .. A @ S26.00  B @ S11.00   C @ $2.40   

D @ $4.10 ea Current Shunts   100pa   1ma   10ma   

100ma   1 amp 

Enclosed Cheque/Money Order for   Payable to 

Non-Linear Systems (Australia) 
P.O. Box 122, Glen VVaverley, Victoria 3150. Australia 
Telephone: (03) 232-4506/232-7535 

23 Years of Progress 
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The Amazing NLS Story 

Non Linear  Syste ms  has  designed, 
built and delivered digital instru ments 
to  well  over  1 0,000  different 
custo mers in over 50 countries since 
developing the first digital volt meter in 
1952.  As  the  originator  of  the 
volt meter, Non-Linear Syste ms quickly 
became a co mpany of startling success 
and rapid growth. Noted for originality 
both in products and the manner of 
conducting business, the co mpany for 
years  has  supplied  quality,  high 
perfor mance instru ments and systems 
to  all  types  of  industries  and 

govern ment agencies. Here in Australia 
for exa mple the PMG Research Labs 
purchased a 4% Digit DM M fro m NSL 
over  18 years ago.  The unit is still 
functional today although it has now 
been  "retired"  to  the  Telecom 
electronics museu m. 
No  company  has  more  years  of 

experience in digital instru ments. The 

traditional  innovators  at  NLS  have 
been hard at work developing a new 
approach  to supplant  the old.  This 

approach  utilizes  state-of-the•art 
electronic circuits, packaged so as to 
provide digital instru ments that are the 
smallest,  most  reliable,  most rugged 
and  lo west  cost  possible.  NSL 
instru ments are not only "burned in" 
in a hot roo m, but are also tor mented 
on a shake table before final check-out 
and  calibration.  Consequently,  our 

returned equipment rate is the lowest 
in the industry. Our PM-4 has passed 
full EMI tests and is used in Aerospace 
CSE and airborne equipment. 
Digital  multi meters have been used 

by laboratores and aerospace industries 
for years, but it took the NLS LM 3 to 
reach  the  individual  consu mer.  The 
LM-3  digital  multi meter  has  been 
correctly labeled the "Volks meter". It 
is a full three-digit multi meter, only 
1.9" high by 2.7" wide by 4" deep, the 
size of two packs of cigarettes and 
weighs only 9 ounces. It fits easily into 
a tool case, or if you desire, there is an 
optional leather carrying case for the 
meter and its input leads which allows 
you to carry it on your belt or around 
your neck, leaving both hands free. 
The  LM 3  co mes  co mplete  with 
rechargeable batteries and charger. The 
price, size and performance make it a 
new tool for field service people in all 
kinds of industries. 
All of NLS' new instru ment line uses 

the best; for example, printed circuit 
boards are all epoxy-glass, no phenolic 
and low voltage coefficient resistors are 
used. 

LM4 

An example of this value engineering 
is the LM-4 digital Multi meter. It is a 
full  four-digit  meter  with  0.02% 
accuracy  - co mparable to expensive 
laboratory-type digital volt meters. Yet 
it sells for only $180.00 plus tax. It is 
packaged in the sa me size case ?s. thz 
LM-3 and  utilizes the finest qiiality 
co mponents. It has all of the features 
of the LM-3 but being a 4-digit meter 
has  higher  accuracy  and  higher 
resolution by a factor of 10. 
If  your  favourite  local  radio 

electronics store does not yet have the 
NLS line, contact NLS (Aust.) for the 
nearest location or place your order 
direct. 

FERGUSON k 
Manufacturers of: Electrical/ 

electronic equipment, wound 
components  and  lighting 

control equipment. 

BRANCHES 
IN ALL STATES 
FERGUSON TRANSFORMERS 

PTY LTD. 
HEAD OFFICE 

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

Chatswood. NSW, Australia 2067 

Phone: 02-407-0261 

PROJECTS 
FOR YOU 
IN EVERY ISSUE 

OF 

electronics TciraTe peay 

I RACE YOUR ORDER 
TODAY 
USE THIS 

gm I. .1 • COUPON 
. GIVE IktIS   am 

COUPON AND $9, 
III  TO YOUR LOCAL 

NE WSAGENT 

111 he alre mly del ars your papers - as he probatdy does Ithere voll be notrony more to pay. it not, Pio rosy make • I 
smell ch•rpe for the serv,ce.) 

NE WSAGENT 

M usa &plover ELECTRONICS TODAY INTERNATIONAL  I 
for the flier 12 months, tterIon9 with the   ifOU• to. 

NAME 

ADDRESS   

POSTCODE   

IIE Elm • ammo • No • WI 

KEFKITS 
if you're serious 
about sound 

The fabulous 

KEF Concerto 

costs even less 
in kit form. 

Ask your Hi-Fi retailer about the 
various KEF speaker and cabinet 
kits. 

fl SPOINGII 
ENGINEERS 

if you're 
serious 
about sound 
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EUTTRONICAGENCIES 
BIG SAVINGS 
on CCTV... 

APECO CAMERAS 

$159 
Complete with high quality universal lens — no extras 
needed.  Works  with  any  ordinary  TV  set. 
automatically adjusts to suit different light conditions 
and uses standard interchangeable lenses. Ideal for 
expenmenfing, Professional or security use. Proven. 
Tested and guaranteed 

CC N ACCESSORIES 
7" 2400' x I  Sony tape, 
Signal booster / amplit ler 240, 
Mounting brackets, from 
Close up lens (macro). 
Wide-angle lens. 
Telephoto lens 70mm. 
Zoom lens 12.5-70mm 

$22 00 
$89 00 
$12.50 
$45 00 
$49 00 
S93 50 
$42 00 

1 1 5-1 1 7 Parramatta Rd. (Cnr Lloyd George Ave.,) 
CONCORD NSW 2137 

TELEPHONE (02) 747 6472 

Trading Hours: 12:00 to 6:00 pm. Mon-Fri 8:30 to 1:00 pm Sat 
NOTE: Add Postage rated 10% order value. COD's send $2.00 prepayment. 

VIDEO tti 95  
TAPERECORDER e1l7 e-, 
Sanyo VTR-2000. Records video and audio signals 
on 1/2 " tape (1hr) — features auto level controls for 
easy operation. Record from home TV or camera. 
play back on home TV. Completely portable (29Ibs). 

CONCORD TV CAMERA 
nuilt monitor /viewfinder Lets you see what 

the camera sees — great when you have to follow a 
moving target as in sport. etc use as playback 
monitor with Video Tape Recorder etc Normally 

$650 $  

425 

Garrard MINI-CHANGER 
3 Speed 240v compact record changer Plays all 
records, with ceramic cartridge. BRAND NEW AND 
FULLY GUARANTEED 

$21 

AUTOMATIC SCANNERS 
With remote controller Easily adjustable from 45 deg 
to 360 deg.: sweeps desired area and reverses 
automatically. Remote controller permits manual 
operation from a distance. 

WE'VE GOT MORE 
SPEAKERS 
(1)  Woofer-Tweeter. 
Package Deal 8"  3" 
20W RMS 8 ohms. by 
MSP 

$14.50 ea. 
(2) Plessey 12 2 way 
package  deal 
C12P / &X-20  30W 
RMS 8 ohms 

$24.95 ea. 
(3) Imported 8 De-luxe 
2 wcy 8"  2" 25W 
RMS 8 Cum. 

$16.50 ea. 
All kits include cross 

(4) MSP 3 Way 8" 
Package Deal 8"  5" 
3" 20W RMS 8 ohms 

$18.50 ea. 
(5) Plessey 12 - 3 Way 
package deal. C12P 
KC5NR  X-30. 30W 
RMS 9 ohms. 

(6) Imported 10" De 
luxe 3 Way 10"  4" 
2" 30W RMS 8 ohms 

$25.50 ea. 
(71  De-luxe  Di, • 
System  3  Way 
Imported 8"  dome 
mid 'tweeter 20W 

$33.00 ea. 
(8)  De-luxe  Dome 
System  3  Way 
Imported  12"  plus 
dome  mid.  tweeter 
30W 

$48.50 
(9) Imported 12 3 Way 
system. 12"  6"  3" 
(x2) 30W RMS 8 ohms 

$34.90 ea.  $34.90 
over components and wiring diagrams 

PANEL METERS 

Large 5" size — Best quality 
high accuracy meters with 
iiarious scales For 
1DOUA. 200UA. 500UA. 
12MA s7  .50 

PA, CB or ham 
BASE STATION 
MICROPHONE KIT 

$219 
AC-DC 9" MONITOR 
240v AC or 12v DC operation — may be connected 
directly to TV camera or VTR: simplified controls and 
light weight make for easy portable use. 

SANYO has a complete line up of CCTV Cameras and 
VTR's. The model VC1120 (illustrated) provides for 
RF or VIDEO output and automatically adjusts to a 
wide  range  of  light  conditions.  Uses  std 
interchangeable lens — 240v operation. 

50 ohms impedance (10K with transformer 
$6 50) and includes press-to-talk 
switch DPDT. spring return. 

$13.50 

STEREO 30 830 
Kit includes transformer. labelled irld numbered P C 
Board, all Resistors and Capacitors. 4 pages 
instructions. Amazing offer for "hi-ti-era" — Stereo 
amplifier kit, giving 15W RMS in 4 ohms, 10W RMS in 
8 ohms (per channel) with 5 mV magnetic cartndge 
input VOLUME. BALANCE. BASS and TREBLE 
controls supplied — latest integrated circuit pre-amp 
and driver stages. complementary "flat-pack" output 
transistors — all on one P.C. Board for easy 
assembly Hi-Fi performance with 20Hz to 50kHz 
response, low distortion and low hum level ensure 
compatibility and the best turntables and speakers. 
Complete Kit $30 plus post. 
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HAM RADIO ELECTRONICS\ 
BARGAIN CENTRES 

323 ELIZABETH ST.. MELBOURNE 677329 
390 BRIDGE ROAD. RICHMOND 425174 
Please allow for postage & packing 

wnen ordering by mail. 

THIS MONTHS SPECIAL < 
Plenty  of BARGAINS  for  the 
Radio Amateur or the Hobbyist. 
Owing to the recent tariff cuts on 
electrical goods, we have obtained 
large quantities of components, 
transformers, panel meters,  etc. 
which  can  be bought at very 
reasonable prices while they last. 
30 kHz CRYSTAL FILTERS 10.7 MHz 

M.E.W. $5 ea. P&P 75c 
CAR RADIO ANTENNA 5-section, lock 

down $2.50 ea. P&P 75c. 
2N3055 TRANSISTORS $1.00. 
STOLLE 300 ohm FEEDER with foam 

dilectric 15c yard. 
58 ohm COAX CABLE 100 yd Rolls, 

1/8" diam. $12 roll P&P $1.75. 
52 ohm COAX CABLE V." 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 
ea. P&P 75c. 

EX ARMY HEADPHONE approx. 600 
ohms  impedance.  New  in  sealed 
boxes $2 P&P 75c. 

3ft TWIN CABLE AUDIO LEADS with 
3.5 mm plug fitted 10 for $2.00 P&P 
75c. 

2" SQUARE FACE mA 10-1 METERS 
calibrated 0-60 $3.00 P&P 75c. 

EDGEWISE 0-1 mA METERS 21/2 " x 1/2 " 
face 3" deep, calibrated 0-5 $3.00 
P&P 75c. 

PANEL METERS 5 7/8" x 4'4" with 0-1 
mA  movement,  various scales  on 
meters (gas analyser, etc) $5.00 P&P 
51.00. 

NEW  QQE06/40  CERAMIC  VALVE 
SOCKETS $2.00 P&P 75c. 

MORSE CODE PRACTICE KEYS $1.50 
P&P 30c. 

BATTERY  ELIMINATORS  to  suit 
transistor  radios  and  cassette 
recorders AC-DC 6 volt 300 mA P.S. 
6300 $7.50 P&P 75c. 

SPEAKER CABLE, colour coded twin 
flex 20c yard. 

PLESSEY SPEAKER SPECIALS 
5" round 8 ohm 41/2 watts  $3.50 
5" x 4" 15 ohm, 3'1/2 watts  $3.00 
5" round 15 ohm, 3'1/2 vvatta  $3.00 
X20 Tweeters, freq. range 3kz-20k Hz, 
20 watts R MS  $6.50 

CARSPEAKERS 
7" x 5" 4 or 8 ohms, 5W compl. 
with grille  $4.90 

9" x 6" 4 or 8 ohms, 3W comp!. 
with grille  $5.90 

CAR  EXTENSI ON  SPEAKER 
CONTROLS.  Use  both  speakers 
together or separately. $1.50 P&P 
30c. 

MAIL  ORDERS  WELCOMED. 
Please allow pack and post items 
listed  on  this  page,  if further 
information  required  send  a 
stamped S.A.E. for immediate reply 
from the above address. 

FIBRE OPTIC PROBE 
Bends  light  to 
illuminate  objects  a 

torch beam can't reach. For easy 
inspection  or identification  of 
component parts. 
A must for : 
• Tool Kit 

• Glove Box 

• TV Service Kit 

• Home 

ONLY 

$3.50 

Available at most electrical and elect-
ronics retailers throughout Australia. 

Trade enquiries only to: 

ESALIN PTY. LTD. 
Box 268 Croydon, Vic, 3136 

Recommend to use gold heavy duty 
batter ies 

Logan Brae Audio Sales 
Genac 

Ultra High Fidelity 
10  20  40 

UHF  60  $1.80 ea $1.65 ea $1.55 ea. 
Post up to 20 as for 1 doz. 

40 as for 3 doz. 

HITACHI 
C90  $2.95 
C120  $3.65 
uDC90  $3 95 

12 off 
$1 85 
$2.25 
$2.35 

36 off 
$1.75 
$2.10 
$2.20. 

For  the  Auchophite:  The  Hitachi 
EPITIXAL range 4 dB above U.D. C90. 

UDR 90  $4 95 ea $3.30 ea $3.00 ea 
UDR 60  $3.95 ea $2 35 ea $2.20 ea 

BASF CHROMDIOXIDE C90 
10 for $27 

POSTAGE FOR TAPES: N.S.W. $1.20 
plus 10c per doz, Vic., SA, Ql. $1.75 
plus 25c per doz; WA. TAS. N.T. $1.90 
plus 40c per doz. 

POST FREE SPECIALS* 
Watts dust bug 
Decca record brush 
Head demagnetizer Model 220 

"Add 20c for airmail 

P.O. Box 24, Carlton, 2218, NSW 
Telephone: (02) 587-3475 

$5.95 
$12.95 
$5.75 

Pitojeddioaal 

STUDIO MASTERING 
QUALITY CASSETTES 

The tape used in professional recording 
studios. Discover for yourself the 
professional reliability built into every 
Ampex 20/20+ cassette. The full 
dynamic range: Low noise. Extra 
output and clean sound. 

Every cassette is made with the same 
know-how that goes into Ampex 
mastering tape used by professional 

recording engineers around the world. 

A M PE X 
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MAGNEPLANAR 
MG 2167 
LOUDSPEAKERS 

Would you believe a tweeter 
five and a half feet long! 

WHEN  THE  BOX  containing the 
Magneplanars was delivered, the first 
man carrying one end of the box came 
through the door and, after what 
seemed  an  eternity,  his  assistant 
followed with the other end. The 
box containing the two speakers was 
over five metres long, about 700 mm 
wide and about 200 mm deep! We 
were so intrigued that we all stopped 
work to examine them. 
When opened, the carton revealed 

two objects that looked more like 
room dividers than loudspeakers. 
The speakers are basically wooden 

frames with dimensions of 1730 x 570 
x 45 mm (excluding the stands) with 
an attractive fawn coloured decorative 
cloth at the front and rear, between 
which  are  placed  two perforated 
panels  covering  the  "dynamic" 
elements. 
These elements consist of three 

separate sections of Mylar diaphragm 
across the back of which is glued a 
continuous zig-zag of wire fixed on the 
angle. 
A series of polarised plastic magnets 

are placed on the internally perforated 
frame. These provide the dynamic 
portion of the system (described as the 
planar magnet field). The magnets are 
similar to  the plastic magnets in 
refrigerator doors. 
The  manufacturer's  descriptive 

literature  is  meagre,  but  does 
nevertheless  make some interesting 
claims, these include: 
• Purely resistive impedance for 
ideal amplifier loading. 

• Puts out some sound front and 
back (bi-polar radiator). 

• No  cavity  or  cabinet  wall 
resonance to colour sound. 

• Superior  transient  response 
throughout entire audio range 
due to low mass of diaphragm. 

• Distortion level far below other 
loudspeakers because of com-
plete control of diaphragm. 
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Recommended retail price approx $700. 

Agent:  International Dynamics (Agencies) 
Pty Ltd. 
23 Elma Rd, 
North Cheltenham, Vic. 3192. 
Tel: 95-1280. 

• Can be placed to look more like 
part  of  furnishings  than  a 
loudspeaker. 

• Fifty six in. long, 11/2  in. wide 
tweeter section provides horiz-
ontal sound dispersion previous-
ly unattainable. 

• Fantastic power handling capa-
bility. 

• Large  radiating area provides 
width and height and depth of 
sound  only  equalled by live 
performances. 

• The  bi-polar  radiation  of 
Magneplanars provides a means 
of optimizing stereophonic and 
quadraphonic sound imaging. 

Although one or two of these 
claims  seem  to  us  to  be  of 
questionable  relevance,  most  can 
certainly be substantiated. Certainly 
the concept of a dynamic speaker with 
an effective width of about 4 mm, and 
a total radiating area of close to one 
square  metre,  is  a  technical 
breakthrough if ever there was one. 
The  units  are  so  thin  in 

cross-sections that it's hard to believe 
they are not electrostatically operated. 
In fact we were convinced for a whole 
day that they were giant 'electrets', 
and  it was not until we ran an 
impedance curve that the matter was 
settled once and for all. The curve is 
reproduced in this review — it's the 
smoothest impedance curve we have 
ever seen, it's not only a specification 
writer's delight, but possibly a joy to 
every amplifier as well ... but not 
quite, as we will see. 
Magneplanar's agents told us that 

"these speakers like a big amplifier". 
amplifier". 
This turned out to be valuable 

advice. The Magneplanars do need 
about 200 watts per channel to bring 
out their best. With a lesser capability, 
one quickly gets into the amplifier's 
clipping region and severe distortion 
consequently ensues. The minimum 
amplifier power that should be used is 
around 70 watts per channel. The 
upper power limit is also the optimum 
for  good  performance,  i.e.  200 
watts/channel. 
We mounted the speakers on their 

stands (correctly positioned out from 
the wall to provide optimum sound 
reinforcement) subjectively to evaluate 
their appearance  and performance. 
The stands tilt the speaker panels back 
at about five degrees to the vertical — 
aesthetically more pleasing than having 
them stand absolutely vertically. 
Immediately noticeable was that 
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their response was clean and their 
directionality  and  high  frequency 
performance  better  than  we  had 
expected, although we soon found 
that we had to switch from our 70 
watt amplifier to a 150 watt amplifier 
because of the Magneplanar's low 
efficiency (14 watts for 90 dB at two 
metres). 

MEASURED PERFORMANCE 

The on-axis frequency response was 
exceptionally smooth up to 700 Hz 
and, whilst still good to 15 kHz, 
interactions between separate elements 
of the high frequency array were 
apparent. The response at 30° to the 
main axis was also good to at least 15 
kHz showing only a moderate drop of 
2-6 dB between 2 kHz and 5 kHz. The 

deep  notch  at  800  Hz was  a 
cancellation  null  from  the  low 
frequency elements, not apparently 
from a cross-over network. 

Overall though, frequency response 
was particularly flat from 50 Hz to 15 
kHz and would be hard to better. 

The  Magneplanars have separate 
sections for combined bass-mid range 
and a separate tweeter section, with 
simple L.C. cross-overs operating at 
2.5 kHz, mounted near the bottom of 
the speakers. The tweeters just have to 
be the world's largest. They're over 51/2 
feet long! 

We would  have  liked  to  have 
examined  the  cross-over  networks 
more closely. They seem remarkably 
small for the power handling involved. 
Unfortunately we could find no way 
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MAGNEPLANER 
MG 2167 
LOUDSPEAKERS 
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Tone burst testing. LEFT: 1 kHz at 96 dB - 1 metre. RIGHT 6.3 kHz 

of obtaining access without destroying 
the speakers. 
Distortion tests showed that at our 

standard listening level of 96 dB, the 
level of distortion was acceptable but a 
little higher than we would have 
expected. The distortion level of 2 per 
cent at 100 Hz can be detected — that 
of 1 per cent at 6.3 kHz is detectable 
by some musically trained people. 
Our tone burst generator showed 

that the transient response of the 
Magneplanars is good below about 3 
kHz (see 1 kHz response which is 
relatively clear), but no better than 
most other good speakers at 6.3 kHz. 
The tone burst response is a good 
indication of transient performance, 
frequency  coloration  and,  more 
particularly,  of  the  purity  of 
reproduction of the speakers. Magne-
planar  claim  "superior  transient 
response throughout the entire audio 
range".  Whilst  the  transient  per-
formance is good for much of the 
frequency range, the claim "entire" 
cannot be really substantiated. 

SUBJECTIVE IMPRESSIONS 

Magneplanar speakers are BIG — in 
a smallish house, you would have to 
use them as room dividers to fit them 
in. In addition, it is essential that they 
be placed away from the wall if 
adequate  performance  is to  be 
obtained. 

Subjectively, the Magneplanars are 
most rewarding. We played a lot of 
music through and, for most of it the 
results were quite pleasing. Organ 
music and deep rock do not reproduce 
well in the frequency region below 
50 Hz but this is not really surprising. 

Frequency  doubling  can  occur 
below 100 Hz if an under-powered 
amplifier is used — or if the speakers 
are used at too high a power level. But 
apart from these problems, and some 
slight coloration on human voice, the 
Magneplanars provided a smooth and 
relatively clean reproduction which 

the  average  listener  will  almost 
certainly enjoy. 

MEASURED PERFORMANCE OF MAGNEPLANER 
LOUDSPEAKER MODEL MG2167-F 

SERIAL NUMBER 102924-1 

Frequency Response: 

Total Harmonic Distortion for 
90 dB at two metres on axis: 

Music Power Rating: 

Sensitivity (for 90 dB at two 
metres on axis): 

Measured Impedance: 

Dimensions : 

Weight: 

30 Hz to 15 kHz ± 5 dB 

100 Hz — 2.1 per cent; 1 kHz — 0.8 
per cent; 6.3 kHz — 10 per cent 

Greater than 160 watts. 

14 watts 

100 Hz — 6.0 ohms; 1 kHz — 
6.0 ohms; 6.3 kHz — 6.1 ohms 

1730 x 570 x 45 mm (excluding stand). 

18.5 kg each. 

We played a repertoire of test 
records and found that, with the 
exception of some guitar pieces, organ 
works and tympani, performance was 
good. 
It's difficult to summorize this 

review. The Magneplanars are certainly 
different — to the extent that they 
become a conversation piece as well as 
musical reproducers. They sound good 
too!  • 

1 
Magneplaner side on — it really is less 
than two inches (45 mm) thick! 
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1976 COMPONENT/ • comizooeNed  L (ELECTRONICS) PTY. LTD. 
a le N O W  95-97 REGENT ST., REDFERN N.S.W. 2016 

P.O. Box 156 REDFERN  69-5522 

HOURS OF TRADING: 
M O N-T UES- WE D  &  FRI. 
gam.5.30pm.  THURS:  gam-7pm. 
SAT:  Sam•lpm.  SUN:  10am•lpm 
CO D's  : Please add $2.40 to posting 
fee.  NO  ORDERS  UNDER  $3.00 
accepted.  For  replies  please  send 
S.A.E. Post and Packing 50c where not 
Included  In  price.  PLEASE . 
.. PLEASE PRINT YOUR NAME & 
ADDRESS ON ALL ORDERS AND 
CORRESPONDENCE. 

THE GREAT NAME FOR ELECTRONIC 

7 TRANSISTOR BY BENDIX 
+2 DIODE RADIO 
Completely  ready  wired  with 

volume control and switch. Large ;„,/ 

tuning dial and complete with 31/2" 

8 ohms. .6 watt speaker. Battery  - 

container included. (Batteries not 

included) - READY TO GO'! 

M.S.C.'s CRAZY PRICE!! 

>ANOTHER GREAT IDEA 
FROM THE STATES 

3.85 EACH 
PLUS P&P $1.00 

7*-

The W AHL 'Iso-Tip' CORDLESS QUICK 
CH A R GE  INDUSTRIAL  SOLDERING 
KIT.  Model  7700.  Consists  of  Cordless 
'Quick  Charge  Soldering  Iron; Separate 
Recharging Stand; One No: 7545 Fine Tip; 
One  No:  7546  Heavy  Duty  Tip;  One 
Instruction  booklet.  Special  features 
include: Co mplete Portability - Solders up 
to 125 Electronic Joints Per Charge: No AC 
leakage  -  No  Grounding  necessary: 
Soldering  Heat  in  5  Seconds:  NE W 
SPECI AL PREMIU M QUALITY Long-Life  
Nickel Cad miu m Batteries (Outlast Standard 
Batteries)  GUARANTEED  FOR  ONE  p& p s 1.50  
YEAR. 

NOT  TO  BE  CONFUSED  WITH  SI MILAR AND 
> I. CHEAPER IMITATIONS ON THE M ARKET. 

5 ea 

W O W  LOOK AT THIS OAK 
MINIATURE ROTARY SWITCHES 

Precision engineered for precision work. ONCE IN A 
LIFE-TIME OFFER . . . compare M.S.C.'s Prices 
with  our  nearest cheapest competitor and save 
yourself a BOMB. ALL NEW . . . ALL PERFECT. 
Standard '4" shaft. 2 Section. 8 Pole 2 Position or 6 
Pole 4 Position. $1.75 each or 2 for S3.00. P&P 60c 

SCOOP PURCHASE OF DIGITAL 
CLOCK MECHANISM'S 
All  new  and  unused ... fully  imported. 
Co mplete with Ti me-setting control, denoting 
HOURS,  MINUTES  &  SECONDS.  Clearly 
visible figures of 5/16" Ht. Also incorporated 
are  two  re mote micro-switches for setting 
Alar ms, Radio's or Television etc. With 240V 
50Hz Motor. 

AMAZING VALUE AT $10.25 each 
P&P $1.25 

TAKE AADDVVAANNTTAAGGEE  OF OUR SPECIALS 

MS 
1 

25 Assorted NPN & PNP SILICON 
TRANSISTORS.  All  marked  and 
unused.  Not  rejects.  Very  useful 
assortment. $2.00 P&P 25c 

GOLDRING DC-DC Car converter. 
High current at 800mA. Output 6V 
- 7.5V - 9V. Complete with 4 way 
output plug. Only $4.95 P&P 50c. 

20 ASSORTED potentiometers. All 
top grade and new. Included are log 
& lin. Single, dual and quad gang 
types in 250K - 50K - 1K - 25K - 
1M and 500 2. Fantastic value at 
only $5.50 plus P&P $2.00. 

4  DIGIT  ELECTRO-MAGNETIC 
HIGH-SPEED  COUNTERS.  Will 
operate from 18-36V. Non resettable. 
40c each or 10 for $3 P&P 20c or 
75c. 

MS 
2 

MS 
3 

AND 

SAVE 

CASH 

MS 
5 

COMPONENTS IN AUSTRALIA 

RELIANCE  CONTROLS 
MULTI-TURN WIRE-WOUND 
TRIMPOTS. 
Extremely small size coupled 
with  precision  engineering 
make  these  Trimpots  a 
worthwhile purchase. ONLY 
OBTAINABLE FROM US. All 
20 turn, and in the following 
values: 20E2 - 25E2 - 50E2 - 
'100E2 - 200E2 - 250E2 - 
500E2-1kE2-iOkE2-15kE2 
- 20k2 - 1Meg a All above 
at 95c each. P&P 30c each or 
10 up - 50c. 

TRE MEN D OUS  SAVING 
ON COPPER LA MINATE P.C. 
BOARD in Bakelite standard 
1/16"  t hick,  single-sided. 
Sizes:  12" x 4[" $1.00 P&P 
45c; 24" x 31/4 " $1.50 (callers 
only); 48" x 5" $3.00 (callers 
onl y).  In  fibreglass 
double-sided 1/32" thick. 36" 
x 9" M OO (callers only). 1/8" 
thick. 36" x 9" $9.00 (callers 
only).  Many  other  sizes 
available at cheapest prices in 
country. 

NEW 
ex manufacturers 
1 A MP transformers. 

Pt. No: 9040732. 240V AC to 
6.3; 9, 12.6 and 22V. $4.50 
P&P $1.00. Pt. No. 9040811 
240V AC to 6.3 & 28V at 1A 
$4.50 ea. P&P $1.50 limit 1 
per customer. 

Another saving on 
a  popular  trans-
former. The A&R 
6474. 240V AC to 
12.6V C.T. at 150 
m A.  Overall 
di mensions;  Base: 
2 3/8" x 1 1/8"; 
Height:  11/2", 
Weight: 7oz. Only 
$3.85. P&P $1.00. 

SAVE  ON  THE  MSC  2155 
TRANSFOR MERS - robustly 
constructed  -  wound  on 
fibreglass bobbins for safety. 
240 V AC to 6.3, 7.5, 8.5, 9.5, 
12.6,  & 15V at 1 AMP. An 
ideal  m ulti- purpose 
transfor mer  at  the  inflation 
slaying price of $4.50 each. 
P&P $1.00. 

20 ASSORTED  McMurdo slimline 
connectors.  For  P.C.B.  male and 
female  connection.  In 10-6-5 and 
4-way. Only $2.25 for 20. P&P 50c 

200 ASSORTED 1/2 - 1/2 - 1 & 2 watt 
resistors. 10 & 20%. 200 for $2.00 
P&P 50c. 
50  PHILIPS  Poly  capacitors  - 
tubular  foil.  Type  315 series.  In 
630 - 400 and 160 volts. All new, 
terrific value. Only$3.00 for 20 P&P 75c.  welcome here 

GREAT SAVINGS 
IN TRANSISTORS & DIODES 

MANY OTHER TYPES 
IN STOCK 

TYPE 
AC 125 
AC 126 
AC 127 
AC 128 
BC 107 
BC 108 
BC 109 
BC 177 
BC 178 
BC 179 
BC 547 
BC 548 
BC 557 
BC 635 
BC 636 
BD 139. 
BC 140 
BF 115 
TIP 31C 
TIP32C 
TIP 2955 
TIP3055 
2N 301 
2N 3055 
2N 3638 
2N3638A 
DIODES 
EM 401  10c 
EM 402  10c 
EM 404  10c 
EM 406  15c 
EM 408  16c 
EM 401  17c 
IN 914 
OA 95 
S.C.R's 
S1003LS2 
C106B1 
C103Y1 
C106D1 
C122E  $2.25 
C200  $2.95  $2.65 

C ase add sufficient for post and packing4  

1  10 UP 
75c  65c 
45c  40c 
55c  50c 
55c  50c 
25c  20c 
25c  20c 
25c  20c 
28c  23c 
28c  23c 
28c  23c 
25c  20c 
25c  20c 
25c  20c 
50c  45c 
50c  45c 
80c  70c 
80c  70c 
65c  55c 
95c  85c 
$1.00  90c 
$1.60  $1.40 
$1.50  $1.35 
$1.40  $1.25 
90c  80c 
45c  40c 
55c  45c 

85c 
$1.50 
$1.00 

SAVE NOW 
ON I.C's 

Type 
C.M.O.S. 
4001 
4006 
4009 
4010 
4011 
4012 
4013 
4016 
4017 
4020 
4027 

LINEAR 
LM 380 
LM 310A 
NE 555 
NE 556 
LM 723 
LM 741 
LM3900 
LM3909 

8c 
8c 
8c 
13c 
14c 
15c 
70c 
70c 

75c 
$1.35 
90c 
$1.65 
$2.00 

1 off  10 up 

35c 
$2.35 
$1.00 
$1.00 
35c 
35c 
95c 
95x 
$2.15 
$2.30 
$1.00 

$1.50 
95c 
80c 
$2.00 
$1.19 
65c 
$1.75 
$1.20 

Please add sufficient for 

33c 
$2.20 
95c 
95c 
33c 
33c 
90c 
90c 
$2.05 
$2.20 
95c 

1.25 

75c 
1.75 
1.00 
60c 
1.50 
1.10 

post and packing. 

MS 
4 

MS 
6 

MS 
7 
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[SP E CI A L  OFFE R ... THIS M ONTH  ONLY.  1 10 0...2 Linear 

Slider potentio meter 45m m PLUS 

1 500 S 2, Linear Tab Potentiometer 

with 21/2 " insulated spindle. ONLY 

75c or 10 pairs for $6.00 P&P 12c 

or 50c. 

(Of (ELECTRONICS) PTY. LTD. 
95-97 REGENT ST., REDFERN N.S.W. 2016 
P.O. Box 156 REDFERN  69-5522 

MITONENTI • 
14v14 ,  

THE GGRREEAATT  NAME FOR ELECTRONIC 

.. 

TRIO 
DIGITAL MULTIMETER 
MODEL - 703 
The latest piece of fa mous TRIO-KEN WOOD 
GROUP  -  Housed  in  handso me  case.  DC 
voltage range: 2v-20v - 200v-1 Kv. Ac voltage 
range: 2v-20v -- 200v-350v. D.C. current range: 
200  m A.  Resistance  range:  200  2K  -20K 
-200K  -2 M  -20M.  Input  circuit  fully 
protected against da mage due to excessively 
high  DC voltage (up to 100v  RMS)  & AC 
voltage  (up  to  400v  RMS)  (FULLY 
GUARANTEED). ONLY $138.00 P&P $3.00 
All States. 

FREE 
GIFT OFFER!! 
For orders of $15 and over a FREE 
pac of assorted capacitors, resistors 
and NPN or PNP transistors. Value at 
least $2.00. 

COMPONENTS IN AUSTRALIA 

THE WATTMASTER STEREO 0 
CASSETTE DECK WITH 
DOLBY SYSTEM. 
15 transistors 10 diodes. A 
really  handsome addition 
for  your  stereo  syste m. 
Power  source:  AC  240v 
50 Hz.  Max.  po wer 
consu mption: 5W. Output 
power: 750 m V RMS per 
channel.  Frequency 
response:  60-14  kHz 
(chrome type), 60-10 kHz 
(normal  type).  Must  be 
heard to be believed. 

AI M/ d 

"  1.0 

MSC price only 

$152.95 
P&P $4.00 
all States. 

SPE CI AL  CLE AR-

A NCE  OFFER  OF 

S.T.C.  -  I.T.T.  20 

W A T T  H Y B RI D 

PO WER  A MPLIFIERS 

TYPE TA20C. 

1'1"F TA20C 

Supply  voltage  (max.)  -  29v 
Recommended op. conditions: ± 22v 
designed  for  audio  applications. 
For ms the basis of a complete hi-fi 
syste m. ONLY $10.00 each P&P 50c 
FULLY  DESC RIPTI VE  DATA 
SHEET SUPPLIED. 

THE PHILIPS 
2" HIGH POWER 
DOME SQUAWKER 
TYPE AD0210/SQ8 

Power handling capacity:  50W rms (with 
cross-over  filter  type  ADF600/4000/8/ 
Impedance: 8 ohms. Resonance freq: 270 Hz. 
Freq. range: 300 Hz-7 kHz. Operating power: 
5W rms. Power handling capacity: 15W rms. 
Magnet  material:  Ferroxdure  Wt.  of 
loudspeaker:  1 Kg.  M.S.C.'s  SPECIAL 
INTRODUCTORY OFFER $34.00 ea. P&P 
$2.00 

THE FAMOUS 
"ETONE" HIGH 

PERFORMANCE SPEAKERS 

4!1 

NOW AVAILABLE 
15" Model 451 100 W rms 40-5 kHz  $92.00 
15" Model 467 160w rms 50-4 kHz  $138.00 
15" Model 474 160 W rms 30-4 kHz  $135.00 
15" Model 475 200W rms 30-3.5 kHz  $144.00 
12" Model 225 Hi-Fi woofer 80 W rms 

20-4 kHz $43.00 
12" Model 231 60 W rms 40-7 kHz  $41.00 
12" Model 511 40 W rms 40-8 kHz  $28.00 
12" Model 518 Hi-Fi woofer 50W 

20-4 kHz$31.00 
12" Model 246 twin cone BOW rms 

40-12.5 kHz$54.00 
12" Model 365 130W rms 30-6 kHz  $114.00 
12" Model 366 twin cone 130 W rms 

30-12.5 kHz$129.00 
12" Model 367 130 W rms 40-10 kHz  $125.00 

All the above speakers carry a 5 year warranty: 
please add $8.00 for P/P. Refund will be given 
if P&P is less than this amount. 

THE WIARUNI' 
ELECTRET 
CONDENSER 
MICROPHONE 

• -..-
A versatile high quality mike. For 
professional recording in studios and 
perfect for use with tape recorders. 
Freq.  response:  50-13 kHz.  Power 
supply:  AA  type,  U M-3  (1.5,v). 
Output level: (1000Hz) -- 68 dB 1 3 
dB.  Co mes  complete  with  swivel 
mount  stand adaptor, wind screen 
and a 15' cable. ONLY $12.50 each 
P&P $1.25. 

PHILIPS  1"  DO ME 
TWEETER  -  THE  BEST 
THERE IS. AD0160/T8. 
1"  High  Fidelity  Do me 
Tweeter.  Power  handling 
capacity  :  0  W  rms. 
Impedance:  8 IL Resonance 
frequency: 1 kHz. Frequency 
range:  1 kHz-20 kHz. M.S.C. 
PRICE  ONLY  $9.95  P&P 

$1.50 PAIR 

PHILIPS 3- WAY CROSS-OVER NET WORK. 

ADF500/4500/8. 
Rated impedance: 8 oh ms. Cross-over freq: 
500 & 4500 Hz. Power handling capacity: 
40W rms. $12.00 each. 

P&P $1.50 PR 

NAUNTON 
WIRE-WOUND 

POTENTIOMETER rn 
2.5  oh ms  5  watt.  Robustly 
constructed. Standard ihr" x tm" shaft. 
ONLY $2.50 each P&P 50c. 

W orld  fa mous 
'JENSE N'  Dyna-
mount  car  speaker 
syste m. Not just an 
ord inary  speaker 
but one of the finest 
surface  m ount 
speaker  syste ms 
available.  51/4 "  air 
suspended,  twin 
cone with  20  oz. 
magnet.  8  oh m 
impedance.  $68.00 
per pair P&P $3.00 . 

THE A&R 
INSTRUMENT 

CASE 
Part No: PC1. as currently used for 
the  Charger  4,  also  as  used  in 
F.T.I.  Projects  118  &  704. 
euts.de di mensions are 140 m m 
x 133 m m deep x 83 m m high. Made 
with  high  impact  Bakerlite  & 
supplied complete with undrilled rear 
and front alu miniu m panels. ONLY 
$3.60 each P&P 75c. 

LAST STOCK CLEARANCE 
OF "RODAN" DIGITAL INDICATOR 

TUBES - TYPE GR-211 
Ty pe  G R-211.  Electronic 
Gas-filled  Cold  Cathode display 
device. In-line 9 - 0 side viewing. 

Specifications: Anode Supply Voltage (Vdc) 
Min:  200v.  Ionization Voltage (Vdc) Max: 
170v.  Cathode  Current  (mA DC):  5 m/a. 
Power  consu mption  per  Electrode:  1W. 
Dia meter of Glass Tube: 30 m m. Height of 
Tube (Excluding pins): 63 m m 1- 3. Height of 
Digits: 35 m m. Colour of Display digits: Neon 
Red. Only $2.50 each to clear  P&P 40c per 
unit. 

SPECIAL OFFER CONDUCT-O-TAPE 
Twin  invisible  wire.  Paper-thin,  pressure 
sensitive invisible flat tape conductor for low 
voltage  use.  Eli minates  ugly  cord.  Can  be 
covered  with  paint  or  wallpaper  without 
affecting  efficiency.  For  bells,  intercoms, 
alar ms, loudspeakers. 

k ill00 Feet for only  $2.50 P/P 50c 

STI LL  A V AI LABLE  -  THE 
W ELL-KNO WN  AND  TRUSTED 
'C OR AL'  SPEAKER  SYSTEMS 
125A-1 60 W 3-way Speaker Syste m, 
$77.00  $4.25  P&P.  10SA-1  50W 
3-way Speaker Syste m, $56.00 $3.50 
P&P.  8SA-1  35 W  3-Way  Speaker 
System, $32.00 $2.50 P&P. All above 
kits  co mplete  with  cross-overs, 
terminals,  wire,  screws  and  coral 
emble m. 

0 THE E.M.I. 
LIGHT LEVEL 
AUTOMATIC 
SWITCH TYPE 38 

This unit has been designed to enable lights to 
be  switched  on  automatically  when  the 
ambient light level drops below a preset value. 
The unit will also switch off the lights at any 
desired  light  level  above the "switch  on" 
point. All "solid state" apart fro m the reed 
relay which energises an external contactor, 
the unit has extremely high reliability and 
long life. 
Specification:  Light  level  to  switch  "on" 
presettable fro m 1 to 100ft. candles. Light 
level to switch "off" presettable fro m 1 to 
100ft,  candles.  Contact  rating:  +20°F  to 
+150°F. Wall mounting box size: 814" x 43/4 " 
x 21/4 ". Weight: 3 lbs. Light Sensing unit may 
be  included  in  box  or  may  be mounted 
externally at any distance fro m the control 
unit. Made to sell at $50 each. $20.00. P&P 
$2.00. 

EXCLUSIVE TO M.S.C. 
NE WMARKET  Regulated 
PO WER  SUPPLY  UNIT. 
PRI M AR Y  -  210  - 
250VAC. OUTPUT - 12V 
- 500 m A. DC. 

OUR PRICE $9.95 
P P $1.00 
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g mEICT 437 SIMPLE 
SPEAKER 
An inexpensive unit with big sound. 

EVEN if funds are very limited it is 
still possible for the beginner to build 
himself a pair of speakers that have a 
reasonable sound as well as good 
appearance. 
The  enclosures  described  are 

suitable for use with 150 or 175 mm 
speakers of the wide rarge type We 
used the Philips AD 7061/W8, which is 
quite  inexpensive, but almost any 
other  wide-range  speaker  having 
similar dimensions will do. 
Most small speakers, such as this, 

have a response that falls off at both 

the treble and bass ends of the range. 
The  response  may  be  improved 
considerably by adding a compen-
sating network which attenuates the 
mid-range somewhat. Although such a 
network reduces the sensitivity of the 
speakers the quality of the sound is 
greatly improved. Loss of sensitivity 
means  that  the  maximum  sound 
output from the speakers is reduced, 
but on no account should the power 
rating of the speakers be exceeded in 
order to restore the same maximum 
level. The Philips speaker used has a 

power rating of 10 watts and, when 
fitted with the compensation network 
and driven from a 10 watt amplifier, 
the level of sound available will be 
found to be entirely adequate for the 
average lounge room. 

CONSTRUCTION 

The  box  is constructed  from 
13 mm particle board with simple butt 
joints. The dimensions shown in Fig. 1 
are internal dimensions and allowance 
should be made for the thickness of 
the timber used. The box should be 
glued and screwed together with the 
front panel temporarily in position so 
that the box is held square. When the 
glue  has thoroughly set sand the 
corners of the box to obtain a smooth 
surface and then cover the box with 
wood-grained contact paper. Allow 
sufficient width of contact paper so 
that it may be folded around the edges 
of the box onto the inner surface of 
the box. This will prevent the paper 
peeling off later as the edges will be 
preventing from lifting by the front 
and rear panels. Mount the speaker to 
the rear of the front panel and then 
cover the panel with speaker cloth or 
with  any  other  material  that  is 
reasonably transparent to sound. Fit 
the front-panel assembly into position 
and then secure it by using thin nails 
through the front panel into the cleats. 
The heads of the nails may be hidden 
by punching them below the surface 
with a nail or centre punch. 
If the network is not being used 

then  the  speaker  leads  may  be 
attached directly to the speaker (about 
two and a half metres of figure-8 flex 
is adequate), and passed out through a 
small hole in the masonite back panel. 
It is wise to secure the cable to the 
rear panel so that a pull on the cable 
will not damage the speaker. The rear 
panel may then be secured in position 
by four screws. 

COMPENSATING NETWORK 

The  compensating  network  is 
mounted  to the rear  panel.  The 
potentiometer  is mounted  directly 
into a hole in the panel and the choke 
is mounted by glueing it to the inside 
surface of the panel close to the 
position of the potentiometer. The 
bipolar  electrolytic  capacitor  is 
mounted across the terminals of the 
potentiometer.  The choke  is also 
connected to the same points. The 
whole network is then placed in series 
with one of the leads to the speaker. 
Winding details of the choke are given 
in Table 1. 
When listening to the speaker adjust 

the potentiometer for the most-level 
response  from  the speaker.  Once 
adjusted you'll be amazed just how 
good this simple speaker system will 
sound. 
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Fig. 1. Dimensions of the speaker box. 

MASONITE REAR PANEL 
330mm x 205mm x 

12mm SQUARE CLEATS 
SPACED 12mm IN FROM 
FRONT TO ALLOW FOR 
BAFFLE BOARD AND 
5mm IN FROM REAR 
TO ALLOW FOR REAR PANEL 

NOTES 
SPEAKER MOUNTED TO REAR 
OF BAFFLE BOARD 

11 

I50mrn 

•DIAMETER TO SUIT SPEAKER USED 

MAT:12mm PARTICLE BOARD 

COVER BOX WITH WOOD GRAIN 
"CONTACT" 

BAFFLE BOARD 
203mm x 303mm 

MAKING THE COIL 
The 2 mH choke is most easily constructed by winding it on a 
Philips Elcoma P26 ferrite pot core. These P26 cores have different 
permeabilities which are marked on the core. Any of the types 
listed below may be used with the appropriate number of turns. 
Wire gauge is not critical. Anything over 0.4 mm, up to the 
maximum shown in the table may be used for any type core. 
Do not use a bolt to hold the two halves of the cores rogether; 
use the Elcoma clip and then glue the completed coil into 
position. 

TABLE 1 

CORE TYPE NO OF TURNS 
_ 

MAX WIRE GAUGE 

AL1600 20 1.0 mm 
pE330 or AL1000 55 0.8 mm 
pE220 or AL630 70 0.63 mm 

AL400 70 0.63 mm 

pE 150 65 0.5 mm 

pE100 80 0.5 mm 
AL250 90 0.5 mm 

pE68 95 0.5 mm 
AL160 110 0.4 mm 

GRILL CLOTH 
ATTACHED DIRECTLY 
TO BAFFLE BOARD 

REVIbAl 
A comprehensive 
Non-Technical 
magazine for the 
Hi-Fl enthusiast. 

ON SALE NOW 
at all newsagents 

CORRECTION 
Scientific Calculators. Page 34 October '75. 

Due to a printing error we regret that a 
Farad calculator was inadvertently shown in 
place  of  the  Qualitron  1419 originally 
intended. Apologies to parties concerned. 
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SIMPLE 
SPEAKER 

SPEAKER C1 
10µF 

NOTE 
RV1 MOUNTED THROUGH 
REAR PANEL 

GLUE Li ONTO REAR PANEL 
NEXT TO RVI WITH EPDXY 

Fig. 2. How the compensation network is 
connected. Note that capacitor Cl is a 
bipolar electrolytic, and R V1 has a minimum 
rating of 2 watts. 

11. 

Internal view of the speaker. Note the 
compensation network mounted to the 
rear panel. 

Based on the technically advanced Rank Arena colour 
receiver. Do you want to record TV programmes off-air? 

These monitors will also enable you to record with a 
colour or black and white video camera. 
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frAa 
CatriTALli 
ESTABLISHED FOR THE PAST 35 

YEARS FOR ALL YOUR 
*  REQUIREMENTS  At_ 

STILL ON TOP 

CRYSTAL FILTERS 

• 9 MHz side band with carrier 
crystals 4 & 8 pole type 

• Specialised  monolithic  filters, 
10-100 MHz 

• Front end filters to 190 MHz 

ELECTRONIC UNITS 

• Decade Counting units to .1 Hz 
• Wide band amplifier for you, 
counter, 1 MV sensitivity, band 
width 1-250 MHz 

DEVOTED EXCLUSIVELY TO 
THE MANUFACTURE OF 

PIEZO ELECTRIC 
CRYSTALS 

Contractors to Federal & State 
Government Departments. 

, . 

"All Types of Mountings" 

REPRESENTATIVES — 
S.A.  Rogers Electronics 

P.O. Box 3, 
Modbury North, S.A. 
Phone: 264-3296 

N.S.W.  Paris Radio Electronics, 
7A Burton Street, 
Darlinghurst, N.S.W. 
Phone: 31-3273 

OLD  Fred Hoe & Sons Pty Ltd, 
246 Evans Road, 
Salisbury North, Brisbane, 
Phone: 47-4311 

W.A.  W.J. Moncrieff Pty Ltd., 
176 Wittenoom Street, 
East Perth, 6000 
Phone: 25-5722 

T AS.  Dilmond Instruments, 
P.O. Box 219, 
Bellerive, Hobart, Tas. 
Phone: 479-077. 

Send stamped addressed 
envelope for new catalogue or 
quote for your requirements. 

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

VICTORIA, 546-5076 

FM 
which tuner 
is best? 

The Australian Consumers' 
Association has tested 13 
FM tuners priced under $200. 
The full findings are pub-
lished in a comprehensive 
report in the November issue 
of CHOICE magazine. 

• 
ACA is a wholly independent, non-
political,  non-profit organisation. 
Subscription of $10 per year brings 
you CHOICE each month and the 
right to purchase back copies at a 

nominal charge. 

CHOICE 
ACA, 28-30 Queen St., Chippendale, N.S.W. 2008. 
Phone 69-5447 (Sydney). 

I enclose $10 to join ACA and 
for a year. 

receive CHOICE 

NAME   

ADDRESS   

 POSTCODE   
ETI 
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Having Budget /Inflation Problems? 
HP'S NEW 3465A DIGITAL 

MULTIMETER IS YOUR 
-  ANSWER 

141 3165A 010ITAL MUlXIMlTI 

FOR A DATA SHEET ON THE 3465A PHONE THE HP OFFICE NEAREST YOU! 
• ADELAIDE 272 5911  • CANBERRA 95 3733  • PERTH 86 5455 
• BRISBANE 29 1544  • MELBOURNE 89 6351  • SYDNEY 449 6566 

• 5 functions — dcV acV 
dcA acA OHMS 
• 41/2 digits 
• High resolution 1µV on 
dcV (10mVFS range) 
• Recessed input 
terminals for safety 
• All for less than $500 duty 
free (duty additional where 
applicable) 
• Optional Operation from 
AC, dry cells or 
rechargeable Ni NI Cad 
cells 

HE WLETT 11 PACKARD 

EMONA 
enterprises 

Distributors of EL CON Calculators  
SC-60 Scientific Statistic $115.00  

IMMO 

Nu mjoer entry and display in range of ± 1 x 
10-99  to  —9.9999999  x 1099.  Nu mber 
entry in either full floating deci mal point or 
in  scientific  notation.  Answer  in  ten 
significant  mantissa  and  two  exponent 
digits.  Proble m  entry  in  true  algebraic 
notation  mode.  Seven-operating  registers. 
Full  transcendental  statistic  functions. 
Group  variable  accu mulating  memories. 
Fixed me mory for 10-digit precision 7' and 
e. Two sub- memory registers for automatic 
bra cketing  and  parenthesizing.  Extra 
me mory register.  Radian-degree indicator. 
A uto matic  busy/charge  indicator. 
, utomatic  error  indication.  Automatic 
es u It  overflow  indication.  Auto matic 
display shut-off and indication. Auto matic 
Lo-battery  indicator.  Dual-sectioned 
keyboard  for  arith metic  and  scientific 
functions.  14-digit  LED  display.  Built-in 
computer-controlled energy saving circuit. 
Built-in  automatic charge control circuit. 
Built-in  fast  recharge  type  battery  and 
charger (Type 616). Carrying case. 

SC-33 Scientific Specifications 
$42.00 
Nu mber entry and display in range of -1 1 x 
10-99  to ± 9.9999999 x 1099. Answer in 
eight significant mantissa and two exponent 
digits. Proble m entry in true algebraic mode 
notation. Convenient functions — X2. V X. 
1/X, ex  >Of,  10x  Log  X,  In  X.  Fixed 
me mory for six-digit precision value of e (= 
2.71828).  Accu mulative me mory register. 
Automatic  error  indication.  Auto matic 
display  shut-off.  Automatic  Lo-battery 
indication.  12-digit  LED display. Built-in 
fast-recharge type battery and charger (Type 
616).  Low power  consu mption. Carrying 
case. 

For information: Write, phone or call at 

21 Judge St., Randwick, NSW, 2031. Phone: 399 9061 

SC-44 Scientific Advanced $64.50 
Nu mber entry and display in range of -11 x 10-99 
to T-9.9999999 x 10 99. Nu mber entry in either 
full floating deci mal point or in scientific notation. 
Answer  in  eight  significant  mantissa  and  two 
exponent digits. Proble m entry in true algebraic 
notation.  Five  operating  re9isters.  Full 
transcendental scientific functions. Fixed momory 
for 10-digit precision 'T and e. Two sub- memory 
registers  for  auto matic  bracketing  and 
parenthesizing.  Extra  me mory  register. 
Radian-degree  indicator.  Inverse  trigonometric 
indicator. Automatic error indication. Automatic 
result  overflow  indication.  Auto matic  display 
shut-off  and  indication.  Automatic  Lo-battery 
indicator. 12-digits LED display. Built-in computet 
controlled  energy  saving  circuit.  Built-in  fast 
recharge type battery and charger (Type 616). 
Carrying case. 

Other models available: 
SC-40, Scientific $69.95. KP-460, Slide Rule $26.00. KP-450, 
Super Me mory $25.00. 8413 M, Algebraic $19.00. M-80HX, Mini 
Desk $33.50. AC adaptors (for models KP-460, KP-450 and 
M-80Hx) $7.00. 

To above prices add 15% sales tax if applicable. All models are 
guaranteed for a period of one year. Serviced locally. Mail orders 
(Calculators): P&P by reg. air mail to all States — $4.50, except 
N.S. W. $3.50 

$52.60 
(Incl. S.T.) 

(90 days warranty) 
Mail orders (E-2 clock-radio): P&P by reg. air mail to all States — 
$6.00, except N.S. W. — $3.50. 

NE W  E M O N A  E2,  ALL 
ELECTRONIC A M/F M DIGITAL 
CLOCK RADIO 

This 24-hour Digital Clock Radio 
is  completely  electronic  —  no 
moving parts — 100% solid state 
You  can listen to FM or A M, 
wake up to music or alar m, c, 
present the radio progra m. It can 
be used as an accurate stopwatch. 
And there is even an indicatoi 
that  blinks  whenever there has 
been an AC power Interruption. 

76 ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975 



In response to the needs of the 
recording and broadcasting industries. 

Stanton creates the new calibration standard 
, 

i...the 681 TRIPLE-E 

A definite need arose. 
The recording industry has been cutting discs with 

higher accuracy to achieve greater definition and 
sound quality. 
Naturally, the engineers turned to Stanton for a 

cartridge of excellence to serve as a primary 
calibration standard in recording system check-outs. 
The result is a new calibration standard, the Stanton 

681 TRIPLE-E. Perhaps, with this cartridge, the outer 
limits of excellence in stereo sound reproduction has 
been reached. 
The  Stanton  681  TRIPLE-E  offers  improved 

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

of both cartridge and body and stylus; it has been 
created for those for whom the best is none too good. 
Each 681 TRIPLE-E is guaranteed to  --

meet its specifications within exacting 
limits, and each one boasts the most 
meaningful  warranty  possible:  an 
individual calibration test result is packed 
with each unit.  sra mlin 

Sole Australian Distributors 

LEROYA INICIUSTRIESn'S 
Head Office: 156 Railway Pde., Leederville, Western 

Australia 6007. Ph. 81-2930. 
N.S.W. Office: i 00 Walker St., North Sydney. 2060. Phone 9224037. 
VICTORIA Office: 103 Pelham St., Carlton 3053. Phone 3477620. 
Available at quality-conscious 
Hi-Fl dealers throughout Australia!  LER063 
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LAST MONTH the basic theory of 
operational amplifiers was given. This 
month we give constructional details 
of,  firstly,  a dual  power supply 
suitable for running all the units to be 
described in this series, followed by 
the description of a sine wave audio 
oscillator. The oscillator is the first of 
a series of small projects designed to 
give  practical  experience  with 
op-amps. 

THE POWER SUPPLY 
The limitation when attempting to 
reduce the size of any small piece of 
equipment is, with the present state of 
the art, the dimensions of the mains 
operated power supply required to 
drive it. Thus although an oscillator 
can be constructed with one IC and a 
few  passive  components,  the 
companion  ac  power  supply,  by 
comparison, is extremely bulky. Thus 
it is fairly pointless to attempt to 
construct the power supply in such a 
way as to minimize its total volume. 
This  is not really a disadvantage, 
however, as the power supply can be 
used to power other circuits and the 
diminutive oscillator can, of course, be 
powered by separate, small, batteries 
when that is desirable. 
Small size may not be a feature of 
the power supply, but it does have 
several  important  characteristics, 
namely,  automatic  short  circuit 
protection  and  good  voltage 
stabilisation. A brief specification is 
given in Table 1, while the full circuit 
diagram appears in Fig. 1. 

Fig. 1. Circuit diagram of a 
power supply suitable for 
experiments with 
operational amplifiers. 

220-240V 
50Hz 

12V 

24VCT 
D5 

Two practical projects aid understanding 

R4 
6.8k  + 

1  
C3 I 100pF 
16V 

 0 OV 

 0 —12V 

OPERATIONAL 
AMPLIFIERS 
-PART 2 

Consider first that part of the circuit 
above the dotted line. 
Diodes D1 and D2 full-wave rectify 
the transformer output and charge Cl 
positively.  Capacitor  Cl  has  a 
sufficiently large value to filter out 
nearly  all  the  100  Hz  ripple 
component and provide a smooth dc 
to the regulator. 
The constant potential across the 
Zener diode 03 maintains the base of 
01  similarly constant. Should the 
mains voltage vary, or the load current 
alter, then the output voltage will tend 
to change too; however, that voltage is 
fed, via the diode D4, to 01 emitter, 
where it is compared with the Zener 
voltage at 01 base. Thus, the collector 
current of 01, and hence the base 
current of 02, will alter, so effectively 
changing  the  emitter-collector 
impedance of 02 in such a way as to 
correct for the original variation. The 
voltage  drop  across  04,  08 
compensates for the drop across 01 
and 03 thus ensuring the output 
voltage  is the same as the zener 
voltage. 
Such a configuration will give good 

by 
J.T. NEILL 

load  regulation  but  very  large 
variations in mains voltage will not be 
counteracted as well as is done in some 
other circuit designs. This is because 
the  Zener diode  is fed from an 
unstabilised supply. Improvement in 
output voltage stability — by the order 
of a factor of five or so — can be 
achieved by modifying the circuit to 
drive the Zener from the output, 
rather than the input, of the regulator, 
but  this  would  not  permit  the 
incorporation  of  short-circuit 
protection  components,  in  an 
arrangement now to be described. 
Short circuit protection of the supply 
is  vital  in  experimental  work, 
especially on integrated circuits, where 
the small size and close spacing of the 
connecting leads printed circuit tracks 
can so easily result in unwanted shorts 
which  may  overload and possibly 
damage the power supply. 
Consider what happens when the 
output of the voltage regulator is 
connected directly to the earth line. 
The germanium diode D4 is no longer 
forward  biased,  for  its  anode, 
connected now to earth, is not more 

78 
ELECTRONICS TODAY INTERNATIONAL — NOVEMBER 1975 



positive than its cathode; accordingly, 
D4 can be considered to be absent and 
the effective circuit arrangement is as 
in Fig. 2. The base voltage of 01 is still 
fixed (by the voltage across the Zener) 
at 12 V with its emitter taking up a 
voltage about 0.7 V less. This fixed 
voltage  appears across  R2, which 
means that a fixed current flows 
through R2 and 02 into the base of 
01 and hence, the emitter current of 
01 is fixed also. The emitter current 
of 02 will be larger than its base 
current by a factor equal to the 
current gain of transistor 02. The 
emitter current of 02 is the load 
current however, so that it can be seen 
that, under short circuit conditions, a 
constant  current  of  a magnitude 
determined by R2 flows into that 
short circuit. 
A suitable value of R2 must be 
selected to obtain the desired short 
circuit current. Here, it is chosen so 
that 210 mA flows in short circuit 
conditions. It is under these conditions 
that the greatest power dissipation 
occurs in 02 and accordingly it has 
been ensured that a continuous short 
circuit will not give rise to overheating 
of that transistor. 
In point of fact, about 3.4 watts are 
then dissipated in 02, a value well 
.within the capability of the transistor 
type employed. It is bolted to, but 
insulated from, the die-cast box in 
which the power supply is housed, so 
that it is thereby provided with a 
very large heatsink. Accordingly, in 
normal use all components run with 
hardly any temperature rise, and even 
when running into a short circuit, the 
combination of current limiting and 
large heatsink ensures that the power 
supply is not damaged. 
What has been discussed so far is a 
single power supply, giving an output 
of 12 V. The actual unit contains two 
such supplies, as Fig. 1 shows, of 
similar circuit configuration, but, in 
the second case, a PNP transistor is 
used instead of an NPN and vice versa, 
and with a negative supply voltage, 
derived from 05 and D6, fed to it. The 
Zener  diode  and  its  electrolytic 

02 

A 

capacitor, as well as the germanium 
diode, are all connected with the 
opposite  polarity  from  before. 
Therefore, a stabilised and protected 
—12 volts appears at the output, 
relative to the centre supply terminal. 
As quoted in the specification, this 
permits the output from the power 
supply unit to be connected in any 
one of three configurations:-
1. + 12 V and —12 V relative to earth 
2. + 24 V relative to earth 
3. —24 V relative to earth 
This is achieved by connecting the 
two  supplies  in series,  with  the 
common point brought out as an 
external  connection.  Further,  this 
common point is not earthed, but a 
separate earth terminal provided. The 
thiee different modes of operation are 
then  obtained  by  means  of the 
appropriate external connections — see 
Fig. 3. 

Input 

Output voltage 

or 

or 

Output current 

Protection 

Regulation 

Hum and noise 

TABLE 1 

220 — 240 V 50 Hz 

1. —12 V and +12 V 

2. —24 V 
3. +24 V 

100 mA maximum 

Automatic constant current 
limiting (210 mA) on short 
circuit 
Better than 80 mV variation, no 
load to full load 

Less than 3 mV 

Fig.2. The equivalent 
circuit of the regulator 
when the output is short 

circuited. 

Fig.3. Power supply 
external connections. 

PARTS LIST — POWER SUPPLY 

01,2,5,6 Diode 
03.7 

IN4001 
BZ x 79 C12 or 
other 12 V Zener 

04,8  "  IN914 
Q1  Transistor BC547, BC107 
Q2  BD140, BD136 
Q3  "  BCI77, BC557 
Q4  "  BDI39 
RI,3  Resistor  1.5 k i/aW 
R2,4  6.8 k IMW 
C1,4  Capacitor  1000/IF 25 V 

electrolytic 
C2,5  22/JF 16 V 

electrolytic 
C3,6  10011F 16 V 

electrolytic 

Transformer 12 V — 0 12 V 100 mA 

SWI double-pole double throw 

Die-cast box 165 x 114 x 51 m m 

Fl  Fuse  I amp 

Fuse holder  20 m m 

Ter minals (screw)  I red, I black, I 
greer (earth 1 other; 

Neon indicator 

Veroboard, 0.15" pitch 100 x 60 r-r0-6 

ELECTRONICS TODAY INTERNATIONAL —NOVEMBER 1975 79 



For use with the type of operational 
amplifier dealt with here, the first 
mode  i.e.  ± 12 V will  usually be 
employed. 
The rated output, of 100 mA from 
either side, will be found to be more 
than adequate for the intended use, 
since type 709 and 741 op. amps. 
draw less than 5 mA each, unloaded. 
A  suggested  layout  and 
constructional technique for the dual 
power supply is given in Fig. 4, but the 
layout is by no means critical and the 
constructor  may  employ  any 
alternative  method.  Nevertheless, a 
robust housing is required and the best 
is probably a die-cast box — any small 
extra expense incurred, to obtain such 
a convenient and easily worked case, is 
well worthwhile. 

THE OSCILLATOR 
Now  for  the first constructional 
project using an operational amplifier. 
As mentioned earlier, this is a sine 
wave audio oscillator. The circuit is 
/en in Fig. 5 and its specification in 

I able 2. 
The oscillator makes use of the well 
known Wien-bridge network to set the 
frequency of operation. A resistor (in 
this case  RV1a and  RV1) and a 
parallel capacitor (either Cl or C2) are 
connected to further resistors (RV1b, 
RV3 and R4) in series with a further 
capacitor (either C3 or C4). It is a 
property of the Wien network that the 
junction of the two RC arms, has, at a 
single frequency only, a voltage in 
phase with, but smaller than, that 
applied to the whole network. Since, 
in the oscillator, this in-phase voltage 
is fed to the non-inverting terminal of 
the op. amp, it constitutes positive 
feedback, and thus oscillations will 
occur  and  be  maintained  at one 
specific  frequency  — a frequency 
determined  by  the  values of the 
resistors and capacitors employed in 
the Wien network. 
So  much  for  the  frequency  of 
oscillation. What of its amplitude? 
Consider for a moment what would 
happen if, with the oscillator already 
giving a sine wave output, the output 
amplitude should increase for some 
reason.  If it continues to do so, 
eventually the voltage will become so 
large that it will be limited by the 
supply rails and a clipped sine wave 
will  result.  Conversely,  if the 
amplitude  of  oscillation  should 
decrease,  then  oscillations  will 
eventually die away to nothing. 
Such variations in amplitude can 
easily arise due to temperature changes 
etc., and will in any case occur as the 
frequency is altered, due to tolerances 

MAINS INPUT 

4 TERMINALS 

FUSE E 

EARTH 

0  
NEON 

Fig. 4(a). Suggested layout of major components in the box. Note that the Veroboard 
should be insu!ated from the box by inserting cardboard between it and the box. 

165mm 

TRANSISTORS 
INSULATED BY 
MICA WASHERS 

Fig. 4 (b) Suggested front panel layout. 

in the capacitor values and tracking 
errors in the twin-gang potentiometer. 

Thus, some means of automatic gain 
control  is essential  in  order  to 
maintain a constant output amplitude. 
It will be recalled that the signal 
voltage  applied  to  the  op.  amp. 
non-inverting input was smaller than 
the  output  voltage  due  to  the 
attenuation in the Wien network. To 
maintain oscillation the op. amp. must 
have a gain equal or exceeding this 
attentuation — which is in fact x3. The 
desired gain is obtained by selecting 
the ratio of feedback resistance to 
input resistance of the inverting input 
(RV2 + R3)/R2. 

If  the  overall  gain,  including 
feedback, exceeds unity the circuit 
will produce sine wave oscillation at a 
frequency set by the Wien network. 
Stabilisation of the gain is brought 
about by the action of diodes D1 and 
D2. 

When  the  instantaneous  output 
voltage is close to zero, neither diode 
conducts, since even a germanium 
diode requires 0.4 volts or so forward 
voltage to bias it on. Consequently, 
the negative feedback loop is open 

tj 

(giving maximum gain) and, under the 
action of the positive feedback via the 
Wien network, oscillations build up 
rapidly. As soon as their amplitude is 
sufficient to bias on either D1 or D2 
(depending on the polarity of the 
output voltage swing), then R2, R3 
and RV2 provide negative feedback, so 
limiting oscillations to a convenient 
level. 
Re-inforcement of such oscillations 
takes place close to each zero crossing 
when  D1  and  02 are  open  i.e. 
non-conducting; the setting of RV2 
determines the final amplitude. 
This method of stabilisation does 
give rise to a very small amount of 
crossover distortion, but the effect of 
this can be minimised by setting VR2 
for the largest possible sine wave 
without clipping. In any event, some 
distortion is a small price to pay for 
such a simple, easy-to-get-working sine 
wave oscillator and, further, it is a low 
level of distortion — come class B 
audio amplifiers are worse! 
Range switching is confined to a 
choice of two ranges, in the interest of 
simplicity and cheapness, but more 
ranges could easily be provided if the 
constructor is so inclined. 
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OPERATIONAL AMPLIFIERS 
R3 

+• —/\AA,/%  
4.7k 

R2 
4.7k 

RV1/A 
10k 

1 

75mm 

RV2 
15k 

+12V —12V 

4 

C3 
0.01pF 

C2 
0.1pF 

Li 
OUTPUT 

The frequency ranges mentioned in 
the specification are a little unusual, in 
that most audio generators provide 
ranges starting and ending at 1 kHz, 10 
kHz and so on.  However, in the 
present case, the selection of easily 
available components having standard 
values produced the ranges shown and 
these were, in fact, found to be 
convenient in practice. 
A simple  emitter-follower output 
stage  completes  the  unit,  with a 
logarithmic potentiometer as a level 
control, enabling the output to be set 
from 1 V rms down to 10 mV rms or 
so. 
Suitable compensation components 
R5, C5 and C6 are required for the 
type 709 op. amp. A layout found 
suitable for the oscillator is given in 
Fig. 6. Notice that this calls for a box 

D1 

6 

RV1/B 

SW1   

RV1   

RV4  a 

R6 

 /W C  
15k 

D2 

RV3 
lk 

RV4  >.4 
10k 

Fig. 5. Circuit diagram of 
the audio oscillator. 

1 330k 
R7 

Cl 

II  
0.1pF 

BC107,108 
OR SIMILAR 

+12V 

A 

01 

C8  0/P 

10pF 
R8 
3.3k 

—12V 4  

+12V 

RV4   

EARTH 4  

RV1 

OUTPUT 

Dl l $ D2 
8 

14 

IC 

• 

7 

1 

Fig. 6(a). Suggested layout 
of front panel. (b) Layout 
of major components on 
Veroboard. 

of only 100 x 75 x 30 mm, which, 
whilst  making the oscillator quite 
small and neat, does not result in 
cramping of the layout, which is 
straightforward and easily followed. 
With  wiring  up  completed  and 
thoroughly checked, switch on and, if 
possible, monitor the output on an 
oscilloscope. No 'scope? Then a pair of 
headphones,  of  reasonably  high 
impedance, can be used instead. Set 
RV4 about half way, Si to "low" and 
RV1 about half way. If there is no 
output,  adjust  RV2;  clockwise 
rotation should give increased output. 
With an ac meter, measure the signal 
level at the junction of D1, D2 and 
RV2. Adjust RV2 for 3 volts rms. This 
will ensure the highest output level 
(thus reducing the effect of crossover 
distortion) consistent with sine wave 

PARTS LIST — AUDI O OSCILLATOR 

IC1  Integrated Circuit  709 
01  Transistor  BC107,10F 

or similar 
D1,D2  Diode  0A95 
R 1  Resistor  lk 1/8 W 

or I/4 W 
R2,R3  4.7k 
R4  470 1/8 W 
R5  1.5k " 
R6  15k " 
R7  330k" 
R8  "  3.3k " 
C1,C3  Capacitor  o.olpF 

Polyester 
C2,C4,C7  0.11.IF 

polyester 
C5  220pF " 
C6  15pF " 
C8  101.1F 

electrolytii 
16V 

RV1  Potentio meter  10k 4 10k 
ganged 

VR2,RV2  "  5k pre-set 
(horizontal) 

VR3,RV3  lk pre-set 
(horizontal) 

VR4,RV4  ..  10k 
logarith mic 
DPOT S I  Switch 

Alu miniu m box  100 x 75 x 40 'lir, 
Veroboard, 0.1" pitch 80 x 62 m m 
8 pin IC holder 
3.5 m m jack 
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OPERATIONAL 
AMPLIFIERS 
operation (no clipping). This should 
provide about one volt rms at the 
output. 
It was found on the prototype that 
changing to higher frequency range 
gave a slightly reduced output — 
doubtless due to the use of 10% 
tolerance  capacitors  in  the  Wien 
network. Closer tolerance capacitors 
are, of course, more expensive but the 
amplitude difference may be overcome 
by adding small capacitors to either Cl 
and C3 or C2 and C4 whichever 
reduces the amplitude difference. 
Variation of output level as RV1 is 
rotated,  due  to  tracking  errors 
between  RV1  sections,  can  be 
minimised by adjustment of RV3. To 
do this, set RV1 close to its high 
frequency end. Adjust RV3 to give 
about the same level of output as with 
RV1 at mid-travel. If the twin gang 

potentiometer  RV1  is particularly 
poor in its tracking an alteration to the 
value of R4 may be called for. 

Calibration of the frequency scale is 
always a problem with any home 
constructed audio equipment such as 
this oscillator. Comparison with other 
audio signals is one method, either by 
ear, oscilloscope or frequency counter. 
Ideally  comparison  with  another 
oscillator will allow the frequency 
scale to be marked up accurately. 

Regarding alternative components: a 
741 in place of a 709 will function 
well,  except  for  some slew rate 
limiting at the higher frequencies, 
leading to distortion. If a 741 is used 
delete C5, C6 and R5. A type 301 may 
also be used; in this case C5, C6 and 
R5 are deleted as before and a 10 pF 
capacitor is fitted between pins one 

and  8.  Almost  any silicon  NPN 
transistor will be satisfactory for 01, 
but some alteration in R7 value may 
be necessary. Silicon diodes for D1 
and D2 give rise to much greater levels 
of crossover distortion, due to their 
greater forward voltage drop. 
This little oscillator will be found to 
give a sufficiently pure sine wave to 
assist in the testing of almost any 
a udio  equipment,  its  restricted 
frequency  range  being  no  great 
drawback for that work. 
A truly portable oscillator can be 
made by replacing the dual 12 volts 
batteries  by  two small  nine volt 
batteries. If this is done, however, 
some re-adjustment of RV2 and a 
reduction in the value of R6 to give a 
sine wave free from clipping, will be 
required. 

to be continued . . . 

THE AUDITEC FM TUNER 

ALL THIS 
• Mounts easily against front panel 
• Stereo/mono switching facility 
• R.F. sensitivity control 
• Low distortion (0.2% Typ.) 
• Wide response (-3dB 15Hz — 15kHz) 
• High pilot tone suppression (43dB) 
• High 0/P (1 volt) 
• Tuning range 88-108 MHz 
• Interstation muting, with control 
• Stereo indicator lamp 
• Edge-lit dial scale 
• Tuning meter output 
• High stereo separation 
• Varicap diode tuning 
• D.C. supply 30 volts 
to 50 volts 

• Fully Australian designed 
and manufactured 

For only 

$69.95 
+ 271/2% 
sales tax 

(recommended) 

AUDITEC MODULES ARE AVAILABLE FROM: 
ALAN  OLIVER  ELECTRONICS PTY.  LTD., 188 

Pacific Hwy., St.  Leonards, NSW 2065. PH: 
43-5305 

DELSOUND PTY. LTD., 35 Logan Rd., Woolloongabba, 
Old. 4102. PH: 91-7048 

BUNDABERG HI-Fl, 244 George St., Bundaberg, Old. 
4670. PH: 71-3176 

CUSTOM AMPLIFIERS, 64 Talbragar St., Dubbo, NSW 
2830. PH: 82-3793 

HI-Fl GALLERY, 186 Bridge St., Tamworth, NSW 
2340. PH: 65-7788 

AND FROM: AUDITEC AUSTRALIA 

AUDITEC AUSTRALIA 
P.O. Box 228, Hornsby, NSW 2077. Phone: 47-4166 

Please send details of the 030 F.M. stereo tuner, 
,ind other modules to: 

Name   

Address   

  Postcotie   
ET 11/75 
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The 
FET 1/13 

OP AMP CA3130 

Added to the RCA range 

Our CA3130 gets many of its winning ways 
from four very capable relatives. Four RCA op 
amps that can fill special requirements you may 
have. If you need programmable linear gain 
control, check the CA3080. For high crossover 
frequency plus high slew rate, there's the 
CA3100T. For high output current and easy 
programmability, the CA3094E. For low power 
supply drain, the CA3078T. 

The CA3130 is the ideal choice when 
you're looking for a good measure of all these 
characteristics in one device. That's what 
makes the CA3130 so great. Its versatility comes 

from the unique combination of MOS/FET, 
bipolar and COS/MOS on the same chip. 

Beyond the table, here's more typical data 
about the CA3130: 

Input Impedance: 1.5 T(...2 (1.5 x 10 Si ). 
Input Current: 5 pA. 
Input Offset Current: 0.5 pA. 
Input Offset Voltage: 0.8 mV (CA3130B). 
Settling Time: 1.2  sec. 
An output voltage swing to within 10 mV 

of either supply rail. 
Strobing terminals. 
Package: 10 lead T05. 

CA3080E CA3100T CA3094E  CA30787 

Gateable plus programmable 
gain control 

> 60 dB 

Unity gain crossover 
frequency, MHz 

40 

Slew Rate, V/ psec 25 

Output, mA (peak) 300 

Power consumption, mW .0015 

Single supply voltage 
required, V 

1.5 

For further information on the above and other 
sern;-conductor products, please contact: 

Amalgamated Wireless Valve Company Pty. Ltd. 
(Technical Information) 

554 Parramatta Road, Ashfield, NSW 2131. 
Telephone: (02) 797 5757. Telex: 24530. 
Postal Address: PO Box 24, Ashfield, NSW 2131. 

CA3130 

Gateable 

15 

10 

22 

2.5 

5.0 
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-W. 1 4, FAST  DESOLDERING 7-. SAFE with 
EASY  Soder-Wick 

1 

Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2. 
Remove tip and braid 
Termination is left 
clean and free of 
solder. 

Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 
Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components 

In a range of sizes from 

ROYSTON 
ELECTRONICS 

02-709 5293 
03-848 3777 

RE475 

Japan's Leading 

Manufacturer 

nrIl(s2r1 

o Hybrid Circuits 

o Power Transistors 

• Rectifier Diodes 

• H.V. Diodes 

• Fast Recovery Diodes 

• G.P. Diodes 

AUTOTRONICS PTY LTD 

P.O. Box 71, Engadine, 2233 

The Video 
Company 

colour video programme 
producers: 
design & installation 
of CCTV & studio systems: 

has 

TM° 
LI MITED  QUANTITY 
BARELY  USED  SURPLUS 
VIDEO EQUIPMENT: 
U-matic,  cameras, monitors, 
motorised  remote  camera, 
studio lighting system (track), 
distribution  amp, 
microphones,  Sony  3620 
VTR, lenses etc, car stereo 
cassette,  radio  + speakers 
Details from: 

Colin BORGONON  David BRADLEY 
922-6904  31-6446 

/  I 

MARINE CB, 
and 

NOVICE 27 MHz 
ANTENNAE 

• Base Station 5/8, 1/2 and 
1/4 Wave Ground Planes. 

• Marine Mobile Whips. 

• Yagi  Beams,  3 and  5 
Element. 

• Quad  Beams,  2 and 4 
Element. 

• Mobile Whips, 1/4 Wave, 
Helical  and  Centre 
Loaded. 

Write for details to 
THE AUSTRALIAN AGENT 

BAIL ELECTRONIC 
SERVICES, 

60 Shannon Street, Box Hill North, 
Victoria, 3129. Ph: 89-2213. 

"OXFORD," 
RADIO CHASSIS 

INSTRUMENT CASES 
ENGRAVED & PRINTED PANELS 
"MINI BOXES" (Aluminium) 
Speaker Cases 
Rack & Panels (To Order) 
Stainless Steel Work (To Order) 

Wardrope and Carrc II 
Fabrications Pty. Ltd 

Box 330 Caringbah 2229 
Phone 525 5222 

ow A record brush 
1,000,000 CONDUCTIVE BRISTLES 
no anti-static fluids needed 

The new DECCA Record Brush consists of a million tiny fibre 'bristles As 
you brush the record surface, upward of a thousand 'bristles' enter each 
groove and remove more dust and grit than any other product available In 
addition each 'bristle' is electrically conductive Static on the record is 
removed as you clean, without the aid of special fluids 

•  512 50 at leading Hi Fi stores Et record bars. 

Australian Agent British Merchandising Pty Ltd 49-51 York St . Sydney 
Ph 29 1571 
• Recommended retail price 
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COMPLETE YOUR 
TEST BENCH 

WITH • Duel FE, lot Drill 

Fre• Accaroyyr 

• 1% Prerision 
Resistors , 

• Burnout Protected , 

• 5" Mirrored Stole , 

• Battery Check 

Sweich! 

The accuracy and high input impedance of a VTVM now in a portable FET VOM 
Ultra-sensitive 40 uA meter has Double Overload Protection to guard aga nst burnout 
Mirrored scales eliminate error-causing parallax for exact readings on ALL ranges Also 
features a polarity reverse switch. zero adjust single-knob range selector DC Volts 
0-3-30-100-300-1000 at 10M ohms volt AC Volts 0-3-30-100-300-1000 at 10K 
ohms volt DC Current 0-100 uA. 3-30-300 mA Resistance Rx1, Rx10. Rx1000. 
Rx1OK %IMO° center scale) Decibels -20 to • 62 ,- ixiges Accuracy • 3°. DC 
• 4°. DC 7 x 5', x 3'. With leads batteries. instru , 22-206 

1000 Ohens/Volt AC DC Pocket Tester -- S Ranges. Bandy for 
home and workshop features an easy to read 2- meter. a 2 color 
scale that's mirrored to prevent parallax a thumb set zero adjust 
',lenr. and pin (mks tor all ranges AC and DC Ranges 015 150 
1000 UC Current 0 150 ma. Res,stance flts1000 (100000 ohms 
lull scale) Accuracy is.1 % on DC ranges and • 4% on AC Uses 
I% precision resistors throughout Ultra compact black bakelite 
case rs only 3i44296"1 %" deep Complete with leads, batten/. 
instructions 22027 

/11/ LAriCAf7-44 

EQUIPMENT 

30.000 Ohms/Volt — 27 Ranges. A super sensrtive VOM lot 
hrgh accuracy noea,ure,nents Color coded 4- meter, tour banana 
lacks including output rack. polarity reverse switch. thumbsyheei 
zero adroit. combined carry handle 'stand  Ranges  DC Volts 
003 1 3 10 30 100 300 1000 at 30.000 ohms volt.  AC Volts 
0 10 30 100 300 1000 at 10.000 ohrnsivolt. DC Current, 0 100 
no, 3 30 300 mA  10 amps. Resistance, Rx1. Rx10, Ra1000. 
Rx10.000 (10 center scale). Decibels.  10 to  62 on 5 ranges 
Accuracy. • 3% AC. • 4% DC Size. 6,444 1/2 •1 1/4  Wills leads 
battery  instructions 22,203 

20.000 Ohms/Volt — 25 Ranges A sensitive, full range VOM 
with single knob range selector. big C meter with niorrored and 
color coded Scales Has 6 pin ark  connections including an output 
ock  Ranges  DC Volts, 0063 15 60 300 600 1200 at 20.000 
ohms volt: AC Volts. 0 15 60 150 600 1200 at 10,000 ohms volt 
DC Current. 060 rA, 3 30 300 mA. Resista me Rat. R. . Rx100. 
Rx1000 (24 center male). Decibels.  20 to • 63 in 5 ranges 
Accuracy Is .3 % DC and t 4% AC Size, 51/2 "3 ,441./2" With 
leads, battery. instructions  22-202 

20.000 OhnnOMet — II Ranges A low p reed YOU with "ex 
pensive" features Single knob range selector with separate -off' 
position, 3' meter with easy to read color coded scales. four pin 
lack connections oneludrng an output sack  Ranges  OC Volts. 
0525 125 SIA) 1000 at 20,000 Mons ,vott. AC Volts. 0 10 50 250 
1000 at 10.000 ohms volts. IX Current. 050 A. 0 250 mA. Re 
',stance. R.I. R.10. R01000 (74 center scaM). Decibels. - 2010 
62 in four ranges Accuracy is • 3% on DC ranges and 04 % 

on AC ranges large thumEneh .1 for easy zero Wiest Sae, 5%. 
31/2 x1t..- Man leads. battery.  22-201 

49 .95 
100.000 Ohms/Volt — 27 Ranges. Double jeweled DArsonva 

h meter, mirrored scale   polarity switch, ovedoad gnu 
lected meter Carry handle tilt stand DC Vorts 0 0 5 2 5 10 250 
1000 at 1001, ohrrts ,volt  AC Volts OS 10 50 250 1000 at 0.)I. 
ohms'volt DC Current 0 10 AA, 500 mg. 5 50 500 mA. 10 A Re 
sistance  Rat, R.10. Rx1000, 17'10 000. Rx100.000 (2 center 
Male) dB  20 to i 62 in 5 ranges Accuracy  .3 % DC. .4., 
AC  BkSx5ksx3r.  W.tri leads, battenes, mstructions 
22205 

OVER 60 STORES IN 
SYDNEY, ADELAIDE, BRISBANE, CANBERRA, COFFS HARBOUR, DUBBO, 

GOULBURN. MELBOURNE. NEWCASTLE, 'ORANGE. TAREE. 
TAMWORTH, WAGGA 

ANDY 
ELECTRONICS 

50.000 Ohms/Volt — 43 Ranges. Current and voltage •'Range 
'oboe,  great for low voltage work , 4r/s" mirrored scale. 

.• ple knob function search with "Of,  overload protected meter 
i if Volts 0 250 mV, 751050250 1000 at 50 k ohrns,voll 0 125 
,V 1 25 5 25 125 500 at 25k ohms volt AC Volts. 0 10 50 750 
0190 at 101‘ ohms ,vort, 0 5 25 125 500 at 5000 olunsnrolt DC 
orrent 0 50 NA. 5 50 500 mA. 10 A at 50k ohms 'volt 0 25 eA. 
.• h 25 750 mA. 5 A at 25k ohms volt Resistance Rx1. Rx10. 
11.100, R.1000. R.10,000 (10 center scale) dB  20 to • 62 in 
o ranges Accuracy  03 % DC. .4 % AC 6'%.•4 1/4 42 % - With 
11.. hattenes instructions 22204 

POST COUPON NOW FOR 
FREE 116 PAGE 
1975 CATALOGUE 

1 r TANDY INTERNATIONAL 
ELECTRONICS PTY. LTD. 

Rv() MIAFFIt 

I  N a me   

A ddress   

TM( WORlD WID1 SUPER MARKET OF SOUND 104 52 SUFIS 

ELECTRONICS TODAY INTERNATIONAL -- NOVEMBER 1975 

 Post Code 

7WEETbig 

8 5 



IA dvertise ment I 

BECOME A 
COLOR TV 
TECHNICIAN 
AND EARN MONEY THAT 
WILL MAKE YOUR FRIENDS 

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

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

Hotel Motel Management 
TV Servicing — Colour 
Accountancy 
Bookkeeping, Costing 
Computer Program ming 
Electronics 
Building & Architecture 
Quantity Surveyors, 
Carpentry 
Engineering 
Mechanical & Civil 
Che mical & Industrial 
Electrical 
Auto motive 
Mechanical Engineering 
Panel Beating I.A.M.E. 
Business Management 
Small Business 
I ndustrial/Personnel 
Air Conditioning 
Refrigeration & Heating 
Sales & Marketing 
Creative & Professional 
Writing 
Secretarial 
Art 

Fits Career Programil 
International Correspondence Schools, 

400 Pacific Hwy. Crows Nest. 
N.S.VV. 2065. Tel: 43-2121 

I am genuinely interested in starting 

my new career as soon as possible. 

Please express Career Progra m Guide 

ticked. 

TV Servicing E Air Conditioning & 
Refrigeration E Automotive El Enc L 
neering Li Drafting LI Electronics 111 
Building & Architecture OWriting Li 
Art 0 

Mr./Mrs./Miss   

Address   

 Postcode   

Occupation   

e 
—  CONFIDENTiAL 

11.01.262../ j_ 

'ELECTRONIC 
DISPOSALS 
297 Lt. Lonsdale St., 
Melbourne. 3000 
Phone: 663-1785 

GARRARD 
S. L. 65B Automatic 
Stereo Turntable 

with laboratory balanced synchronou: 
motor. Adjustable balance — anti-skate 
— lift and heavy platter including 
Shure magnetic cartridge. Less than 'A 
price at only $47.50ea. P/P $3.00. 
Stereo  A mplifier  and  R.F. Board 4 
watts  RMS  per  channel  including 

lia wa m. Boards are co mpiete 
with  all  transistors,  capacitors 
resistors, etc. and are brand new — 
fa mous make. Only $6 set P/P 60c. 
Healing  1280  —  1290  T.V.  circuit 
asse mbly. Sound output IF. AFC video 
amp Sync. Separator. Brand new with 
all  co mponents  inc.  I.C.  and  17 
transistors — nor mally approx. $30 as 
Spare Part. Our price only $4 each P/P 
60c. 
Transistors —  AY9150 —  AY 8110 
80c. ea P/P 30c. AY 8139 60c ea. AY 
6121 45. ea. P/P 30c. 
A.3065  TV/F M  Sound Syste m.  I.C. 
Silicone  Dual  In  Line suitable for a 
.vide variety of applications including 
TA/. sound channels — line operated 
and  car  F. M.  radios  and  mobil€ 
com munication  equipment  —  brand 
new. Only $1 ea. P/P 40c. 
Balance  Meters 11:2"  x 7/8"  x 11/4 " 
Deep 200 UA $2.25 ea. P/P 40c. 
M.S.P. 250V A.C. 3 A MP D.P. Toggle 
swiiches 50c ea. P/P 25c, 
101L 3 Watt. Wire wound pots 75c ea., 
P/P 25c. 
7'  Dia. Alum. Fans 240V A.C. $6 ea. 
P/P $1. 
Multiple Electrolytics.  200 kW — 50 
/IF — 25 kw at 300V Plus 100 /IF at 
325V. V. M. $1 ea. P/P 30c. 
EVEL  METEPS  200  micro  amp 

sensitivity size 1'  x 1" x 3/4" $1.50 
SOLEN0105,  tape  recorder type. 
12V D.C. 51L coils. 11/2 " x 11/2 " x 3/4" 
$2 ea. P/P 30c. 

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

M.S.P.  8"  x 4"  151-2 heavy  duty 
spqa,kers $3.50 ea. P/P 50c. M.S.P. 5" 
15S1 dual cone tweeters $4 ea. P/P 50c. 

Plessey 5" x 3" 15  $2 each. 4" 15 
$1.50 each. MSP 3" 8 $1.25 each. P/P 
on above 30c. each. 
2 position 3 pole rotary switches 50c 
ea. P/P 20c 
Ferrite Loopsticks 8" x 3/8" complete 
with broadcast coil. 70c ea. P/P 30c 
Dual Ganged Carbon Pots. 50K.A. - 
50 K.C. — 2 meg and 1 Meg. 6044a. 
P/P 20c. Single Carbon Pots. 5001L 1 
K.A. and 250K.A. 30c ea. P/P 20c 

LARGE RANGE OF COMPONENTS 
GOVE R N MENT  AND 

MANUFACTURERS  DISPOSAL 
EQUIPMENT, ALSO STEREO AND 

S HAM  GEAR ALWAYS IN STOCK. 

E 71 . 
JagAr 

PROFESSIONAL SOUND 
EQUIPMENT FOR THEATRE 

AND ROCK BANDS 

427-R  Two  channel  graphic 
eq ualiser.  Features 
Cannon  inputs  and 
outputs  and  standard 
19"  rack  mounting. 
R .R .P.  $1 95.00. 
Standard  kit  still 
available at $110.00. 

433-R  ETI's  new  3  way 
electronic  crossover. 
Features  selectable 
crossover  points, 
buffered  outputs, 
Cannon in and out and 
19"  rack  mounting. 
R.R.P. $155.00. 

414  8 Channel master mixer; 
Now  features  Cannon 
inputs  and  outputs, 
robust  vinyl  cabinet 
facilities  for  use  with 
stage mixer,  new look 
front  panel.  R.R.P. 
$547. Standard kit still 
available for $254.00. 

413  100W  Power Slave.  i 
rack mounting. Cannon 
inputs  and  outputs. 
R .R .P.  $13 5.00. 
Standard  kit  still 
available for $75.00 

413-2R  2 x 413  mounted  on 
rack  panel.  R.R.P. 
$281.00. 

413-BR  2 x 413 bridged to give 
200W  RMS  into  31-2. 
R.R.P. $281.00. 

414-16 16  cnannel sub mixer 
Designed  for use with 
414  mixer.  R.R.P. 
$487.00.  Standard  kit 
still  available  at 
$206.00. 

Please send stamped self-addressed 
envelope for specification sheets 
3nd ordering information. 

• 

PTY, LTD. 

Telephone 211-5077 

P.O. BOX K39, HAYMARKET 

N.S.W. AUSTRAIJA 2000 
405 Sussex St. Sydney 

ENTRA NCE OFF LITTLE HAY ST 
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the most controls  the most flexibility.., the most functions ... 
the most useability... a $1,000 worth of control for $512.00! * 

1•••••4.16%••• 

• 
1.t.• 

dill 

AF•4•Ififrelf41•1•11 !Wangs., prolizr, 

A•p. 
J.  I  2  l. 1 1-1 

PI.221 

ph...A Owe • • tow.,  mos 

Audio engineers agree that the ultimate Preamp must have all 
the CONTROL flexibility of a patch panel... our new PE2217 
has pushbutton-patching, plus 22 more MUST features... 

EQUALISER ONLY MODEL $318' 
• ALL  PUSHBUTTONS  INTERLOCKED  to  prevent  inadvertent  program  destruction  •  DISCRETE-OCTAVE 
EQUALIZATION CONTROL of ten octaves on each channel, ± 12 dB each octave • FULL-SPECTRUM LEVEL CONTROL 
for each channel • AUTOMATIC CONTINUOUS MONITORING by light-emitting diodes for visual warning of overload in 
output circuits • VISUAL ZERO-GAIN EQUALIZATION BALANCING on music, white noise or pink noise • SELECTION 
OF TEST LITES on or off. • TAPE DUBBING BETWEEN TWO MACHINES, with optional simultaneous equalizing and 
monitoring • DOUBLE-DUBBING into two recorders simultaneously • SEPARATE SYSTEM-SELECTION enables full use 
of all other functions during the tape dubbing operation • LINE OR TAPE equalization selector • AUTOMATIC 
EQUALIZER-DEFEAT when line or tape equalizer is not in use• FRONT PANEL TAPE input-output jacks for easy 2nd and 
3rd tape recorder hookup access • TAPE MONITORING of either tape at any time • TWO stereo headphone jacks • MONO 
SELECTOR for left, right or both channels to both outputs • REVERSE-STEREO mode • TWO low-level phono inputs • 
FOUR independent phono preamps • SIX A/C outlets, 4 switched, 2 unswitched • ELECTRO-PLATED FERROUS 
CHASSIS — (eight sections) — provides optimum shielding to minimize magnetic field-coupling • SINGLE-POINT system 
ground connector minimizes ground-loops • TWO REGULATED power supplies 

SPECIFICATIONS 

FREQUENCY RESPONSE - Hi-level inputs: ± % dB, 5 Hz to 100 
kHz 
FREQUENCY RESPONSE - Phono inputs: ± 1/2 dB, 20 Hz to 20 
kHz (Typ. ± % dB) 
HARMONIC DISTORTION: less than .05% at 1 volt, (Typ. 01% at 
1 volt) 
IM DISTORTION: less than .05% at 1 volt, (Typ. .01% at 1 volt) 
SIGNAL-TO-NOISE - Hi-level inputs: 1- dB below full output 
SIGNAL-TO-NOISE - Phono inputs: 84 dB below a 10mv input 
SIGNAL-TO-NOISE - Equalizer section: 90 dB below a volt input 
GAIN - Phono: 57 dB 
GAIN - Hi-Level: 15 dB 
INPUT IMPEDANCE - Phono: 47,000 ohms 
INPUT IMPEDANCE - Hi-level: 50,000 ohms 
OUTPUT IMPEDANCE: 600 ohms 
MAXIMUM OUTPUT: 5 volts into hi impedance, 2.5 volts into 600 
ohms 

EQUALIZER  LEVEL:  Zero-gain controls for left and right 
channels, continuously variable, for unity-gain compensation form 
- 12 dB to + 6 dB. 
EQUALIZER RANGE: 12 dB boost and 12 dB cut, each octave 
centered at 30, 60, 120, 240, 480, 960, 1920, 3840, 7680 and 
15,360 Hz. 
MAXIMUM OUTPUT SIGNAL: Variable master volume control 
allows adjustment of optimum output to match amplifier capability 
up to 5 volts. 
CIRCUIT BOARDS: Military grade G-10 glass epoxy 
RESISTORS: Low-noise selected carbon-film 
POWER SUPPLY: Separate supply for phono and equalizer 
DIMENSIONS: Walnut-grained case 7%" high x 20" wide x 11%" 
deep. Genuine oiled-walnut cabinet available, $49.00 extra. Front 
panel size 5%" x 18". Rack-mount panel size 5%" x 19", $20.00 
extra. 
WARRANTY: 2 years parts and labor 
SHIPPING WEIGHT: 28 lbs 

• Recommended Retail Price. 

AUSTRALIAN DISTRIBUTOR: W.C. Wedderspoon Pty. Ltd., 3 Ford St., Greenacre (P.O. Box 21), 642-2595 — 642-3993 
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Non-COntaCl. 

SOMOCS  

Iken, under 
Study 

0 

\Transducers • in MeasureMent 
and control B.„ Peter %'I. Syden ha m, M.E., .1.I.C.A., M.Inst.M.C, 

University of  England, 

New  Aus tralia. 

Presents an  in ternationallctr  CO 

ca covera ge of how common measurement parameter 

s 

are converted into ee i l signals for recording or control. 
ST EN1S 

1  GENERAL PRINCIPLES, MICRODISPLACEMENT SENSORS. 

2  INDUSTRIAL AND SURVEYING RANGE LENGT VI 

TRANSDUCERS. 
AUTOMATIC ANGLE MEASUREMENT'S. 

Dr • Sydenham, a specialist author in instrumentation, 

oriiinally prepared this work as an invited series of monthly 
articles for the magazine "Electronics Today International". 
Continued requests from tertiary institution teachers, both 
in Australia and in Britain have resulted in the series being 

reprinted as an inexpensive reference and teaching text. 
Research workers, hardware system designers, students in 

engineering and the sciences, scientific instrument manufac-
turers and their agents, and managerial level technical 

executives should find this extensive cover of value. 
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PART 24 

IN THE preceding articles of this series 
we have described the basic building 
blocks  of  digital  systems.  To 
summarize, there are the various gates, 
the  flip-flop,  the  monostable, the 
Schmidtt trigger, the inverter and the 
square-wave  clock  source  —  a 
surprisingly few basic elements from 
which all the countless different forms 
of digital equipment are constructed. 
We are now in a position to examine 
how digital signal systems are put 
together using these basic building 
blocks. 

DIGITAL NUMBERS INTO DIGITAL 
SIGNALS  —  COUNTER  SUB-
SYSTEMS 

Not long ago digital systems were 
invariably built up from individual 
blocks  where  each  of the above 
functions could be clearly identified in 
the system. But not so now. Many of 
t.le blocks now marketed as basic 
building elements are complex systems 
in themselves.  The  most extreme 
example  is probably  the  micro-
processor system (it provides the bulk 
logic  requirement  of  a powerful 
computing  system)  which  is now 
available as a 'throwaway' element for 
around $100 or less. It would take to 
the end of this course to begin to 
appreciate the complete system — 
operation of such a building block! 

COUNT IN CLOCK 

IR  
RESET LINE 

ELECTRONICS 
it's easy! 

Digital sub-systems — counters and shift registers. 

We have already become involved in 
small systems — the exclusive OR and 
the half-adder of Part 22, for instance. 
The next step to take is to form 
sub-systems  with  the fundamental 
blocks that provide us with the facility 
to  form  and  manipulate  digital 
numbers, because many (but not all) 
digital systems operate with numbers 
either to provide means of calculation, 
or to provide a display of numbers. 
Thus we need to know something of 
digital counters and the somewhat 
similar units known as registers. 
We saw in the previous part how 

the flip-flop provides a counting action 
by virtue of its ability to switch states 
for each pulse appearing at its input. 
However nowadays it is a level change 
rather than a complete pulse which 
causes the transition. 

BINARY COUNTING 

Cascaded flip-flops, such as shown 
in Fig. 1, form the simplest type of 
counting system. Each time the input 
changes state, the A flip-flop toggles 
back  and  forth delivering a state 
change to flip-flop B for each second 
input change  — and  each fourth 
change to C and eighth change to D 
and so on. 
At any instant (where the input is 

presumed stationary, at least for the 

T
INDICATOR LAMPS 

A INPUT 

A OUTPUT 

B OUTPUT 

C OUTPUT 

interrogation period) the outputs A, B, 
C, etc. will either be at a 0 or 1, as 
shown in the truth table. For example, 
a count of five (decimal) will be 
registered at 101 for CBA respectively. 
Note that the truth table appears to be 
written back to front — the reason is 
simply that we write numbers (by 
convention) with the most significant 
digit to the left hand of the number 
and this corresponds with the furthest 
right-hand flip-flop, its position on the 
schematic arising from the drawing 
convention used for the signal-flow 
through information systems. Thus a 
stream of input pulses with time are 
converted into a multi-element digital 
number. This form of input is often 
referred to as a "crazy-digital" number 
system  when  applied  to  systems 
incorporating measuring sensors. Such 
sensors generate pulses not having any 
clearly obvious relationship with time 
— examples are digital-position sensors 
wherein a pulse is generated for each 
unit displacement occurring. 
Clearly, if the state of A, B, C, etc. 

is to represent a number the count 
must start from some clearly defined 
initial condition for each stage — 
often, but by no means always, stages 
are reset to 000 — by applying a level 
to  the  reset  R line.  In  some 
applications the number must begin at 

INPUT C B A 
0 0 0 0 
1 o o 1 
2 0 1 0 
3 0 1 1 
4 1 0 0 
5 1 0 1 
6 1 1 0 
7 1 1 1 
8 = 0 0 0 0 
TRUTH TABLE 

- 111.. TIME 
Fig. 1. The asynchronous or ripple-through binary counter is the simplest to implement with flip-flops. 
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ELECTRONICS -it's easy! 

PRE-SET 
ENABLE 
LINE 

RESET (TO 0) 
LINE 

VALUES 0 OR 1 AS 
REQUIRED FROM 
SWITCH OR 
PERMANENT 
CONNECTION 

Fig. 2. Counting stages require their initial conditions be set — either to Os or to desired 
values. 

COUNT IN 

RESET 

CLOCK CLOCK 
CLOCK 

Fig. 3. Synchronous binary up-counting with JK flip-flops. 

COUNT 

RESET 

Fig. 4. Reverse counting is simple — use complement outputs instead to trigger the 
next stage. (a) Ripple-through count-down. 

 ̂

COUNT • 

RESET 

CLOCK CLOCK 

 F 
CLOCK 

Fig. 4lbl Synchronous count-down. 

a specific value. This is achieved by 
operating the preset lines accordingly 
for  each  stage,  the  value  being 
arranged,  say,  by  the setting of 
numeric dial switches usually oper-
ating through solid-state gates. Once 
these are set, a single command signal 
can preset the whole counter to that 
chosen number. Figure 2 shows how 
this is achieved using gates. 
It is often desirable to display the 

digital value for visual interrogation. 
An  indicator  lamp  (light emitting 
diodes LEDs are now used) driven 
from the A, B, C, etc., will show the 
positive logic binary number. Driven 
from A, 8, C, etc., it would show the 
negative logic number. 
Waveforms for this form of counter 

(called the ripple-through type) are 
shown in Fig. 1. Although we refer to 
pulses flowing through, the waveforms 
are actually square-wave trains in the 
dynamic state, or levels in the static 
state, that have frequencies divided 
down in the ratio 1:2:4:8 etc. This 
'pulse'  form  of  expression  is a 
hangover from the early days of digital 
technique (just a decade ago) where 
actual pulses, not levels, were used to 
trigger flip-flops.  Each square-wave 
transition was differentiated  by a 
simple RC circuit to provide a pulse of 
energy that triggered the next stage. 
Today, this method is unnecessary and 
is seldom used. 

ASYNCHRONOUS  AND  SYNCH-
RONOUS COUNTING 

Once an input pulse has occurred, it 
sets the chain in action, each flip-flop 
passing each second input pulse on, to 
the next stage. As each stage has a 
finite delay time — nanoseconds with 
TTL, microseconds in older forms of 
logic — each stage triggers at a later 
time than the one before it. Hence the 
form of action of each stage is said to 
be asynchronous with the others. Thus 
whilst the pulse is rippling through the 
counter  the  outputs  are  in  an 
undefined and changing state between 
the previous and next correct states. 
The output cannot therefore be read 
until the whole thing has settled. 
It is quite common to have binary 

counters with over 20 stages — at 
100 ns delay in each, the maximum 
input  pulse counting  rate (if the 
outputs are to be used whilst it is in a 
counting transition mode) would be 
limited to 24s  between incoming 
pulses, that is, 500 kHz. Faster logic is 
available that provides around 20 ns 
delay but this still seriously restricts 
the data-transmission rate where the 
ripple-through design is used. 
This disadvantage can be overcome 

by increasing the circuit complexity 
somewhat to form what is known as a 
SYNCHRONOUS counter. Each stage 
in the cascaded chain is fed a clock 
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pulse simultaneously via control gates. 
The control gates for each stage also 
receive inputs from all previous stages 
such that the 'articular stage only 
operates at the correct count. 
By this means all stages operate 

synchronously and the propogation 
delay is reduced to that for a single 
stage only. Synchronous counters are 
essential where the outputs of all 
stages must be decoded in parallel, eg, 
where a display  of the count is 
required.  However  for  straight 
frequency division applications, where 
the output is taken only from the last 
stage, a ripple counter is normally 
faster than the synchronous type. 
The logic-gate inputs of the JK 

flip-flop allow them to be connected 
for synchronous counting as shown in 
Fig. 3. It is not important to know 
how JK flip-flops work internally for 
counters are now built by cascading 
ICs  as  per  application  note 
instructions — it takes a specific type 
of mind to realise digital counting 
systems without effort! Fortunately 
for those of us without this ability it is 
rarely needed except, of course, by IC 
designers. 

UP,  DOWN  AND  REVERSIBLE 
COUNTERS 
So far we have only looked at 

counters that increase up the binary 
number  scale  for  each additional 
input. To make the same system count 
down' is incredibly simple — we merely 
re-connect  them  so  that  the 
complemented outputs are fed to the 
next stage -- see Fig. 4 — instead of 
using the normal output, that is, feed 
A, B, C, etc. to the count inputs. It 
will  then  count down  in binary 
sequence. Intuitively we would expect 
this  because  of  the  two-state 
complementary  nature  of  binary 
numbers. If you are worried about 
numbers passing through zero, try 
your  digital  arithmetic  on  a 
count-down case starting at 000. 
In  many  applications  needing 

counters,  one-way  counting  is 
satisfactory. Examples that come to 
mind  are  nucleonic  pulse-event 
counters,  counter-timer  units  and 
counts of objects passing a given point. 
In some requirements, however, the 
need is to add or subtract pulses to 
provide at any time the instantaneous 
sum or difference between two inputs, 
or to give the nett value from a single 
measurement parameter that alternates 
in sign. Examples here are digital-
position indicators where the direction 
of movement reverses, integration of 
reversible variables such as the flow of 
solid or liquid past a point the number 
of vehicles in a car park, and situations 
where the difference between two 
pulse-train variables is needed. 
Several methods may be used to 

UP LINE 

AND gates 

COUNT 

RESET 

DOWN LINE 

EITHER UP OR DOWN LINE 
ENERGISED AT ONE TIME — 
NEVER TOGETHER 

Fig. 5. Reversible counting uses fast switches to select which output of each stage feeds the 
next. (a) Asynchronous — line controlled. 

COUNT 
RESET 

CLOCK 

A 

CLOCK 

OUTPUTS 

CLOCK 

COUNT DIRECTION 1 DOWN 0 UP 

Fig. 5(13) Synchronous — line controlled. 

INPUT 0 OR 1 
•   

CLOCK N 

CLOCK 

A T A 

RESET 

F CLOCK p CLOCK 
Fig. 6. The shift-register is also built from flip-flops but with different connections 
to counters. (a) JK type 

INPUT 

CLOCK 

RESET 

Fig. 6(b) 0 type. 
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ELECTRONICS -it's easy! 
OUTPUTS (PARALLEL) 

Fig. 7. Binary multiplication and division follows the same rules as 
decimal numbers but note how simple multiplication becomes — a 
process of shifting and adding 0 or 1. 

tt. 

INPUT 

(SERIAL) 
0 0 0 0 0 0 

MSD 

11   

FEED THIS INTO 
INPUT TO OBTAIN 
THIS AFTER SIX 
INCREMENTS 

Olk 

LSD 

0 

ttttt 
0 0 

SHI FT 
REGISTER 

INITIAL 
RESET TO 0 

—sr TIME 

Fig. 8. Registers can provide serial to parallel word conversion, the 
reverse also applies. 

Fig. 9. Schematics of IC units. (a) Binary stages for counting or other purposes. (b) 8-bit shift 
register. 

construct  up-down  or  reversible 
counters. The most common method 
is to use a common pulse-count input 
that accepts both 'up' and 'down' 
pulses, the decision to add or subtract 
each individual pulse being decided by 
the simultaneous voltage levels applied 
to control lines. The control lines 
select whether the pulse is_routed 
through the A, B, C, etc., or A, B, C, 

COUNT 

RESET 

CLOCK CLOCK 

etc. paths. Switching is accomplished 
using logic gates as shown in Fig. 5a 
and 5b — these provide adequately fast 
switching.  In  the  ripple-through 
variety the direction-line commands 
must be held stationary until the 
counter stages have settled in order to 
preserve accurate counting. The delay 
is less pronounced  in synchronous 
designs. Within certain limitations it is 

CLOCK 

>°-

r CLOCK 
Fig. 

CARRY 

10. Four .IK flip-flops connected to count as a normal binary coded decimal NBCD stage. 

also possible to design counters that 
will accept a new pulse while the 
system is still in transition. This is 
done  by  'holding' the  pulse  (by 
applying a delay) until the counter is 
ready to accept it. 

SHIFT REGISTERS 

Although not a counter in the same 
sense as above, the shift register also 
consists  of  a cascaded  chain  of 
flip-flops but with different connect-
ions. The purpose of the register is to 
hold a binary number but allow it to 
be shifted as a whole to the left 
(toward the most significant digit — 
called a forward shift register) or to 
the right (toward the least significant 
digit — the reverse shift register) one 
step for each input pulse. 
As  shown  in  Fig.  6,  the 

incrementing signal, which is more 
usually a free-running clock signal than 
a one-at-any-time instruction, feeds 
the count inputs causing all stages to 
toggle in synchronism. The state of 
each following stage, being tied to the 
output of that preceding, goes to that 
of the one before with each clock 
pulse. Thus a number can be fed into 
one end in serial fashion and will be 
caused to pass through the register. 
The whole is cleared to zeros or reset 
to any desired value via the reset input 
line. Using D-type counters outputs A 
etc., go to D inputs. Whereas when 
using J-K counters A, etc. go to J 
inputs. 
Registers  perform  three  main 

functions in digital systems. Firstly a 
digital number can be delayed in time 
by  the additive  propagation time 
(divided by the clock frequency) of 
the number of stages it passes through, 
or stored indefinitely (provided the 
power is held on). 
Secondly, one digital number can 

be successively offered up to another 
for digital summation of the two — a 
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basic step of multiplication by digital 
means.  One  number  remains  in 
position, the other increments across, 
the two being added at each step by 
the  half-adder  (part  22).  Binary 
multiplication  and  division  follow 
decimal number procedures but are 
much simpler — see Fig. 7. 
A third use for shift registers is for 

the conversion of digital data from 
serial to parallel form and vice versa. 
For example it may require a group of 
eight pulses to define the position of a 
shaft with sufficient accuracy. The 
group of eight pulses is called a word 
and each individual pulse is called a 
bit. To transmit this word we would 
normally need eight lines. However a 
single  line  may  be  used  if the 
information is transmitted one bit at a 
time, with synchronizing pulses to tell 
the receiving equipment where each 
word starts and ends. If the data when 
received is fed into a shift register 
serially, eight bits at a time, each word 
will appear in parallel at the output of 
the shift register, providing synch-
ronism is maintained, where it may be 
decoded. 
In reverse, a register can be set up 

to  the  desired  number  by  the 
appropriate choice of stage inputs. 
Once set the register is incremented to 
feed out the number in serial manner 
to a single line. 
Many forms of binary counters and 

registers are available in integrated-
circuit packages. Figure 9a shows the 
schematic of a binary counter having 
two bits on the chip — that is it 
contains two flip-flops ready to be 
connected to count. Figure 9b is an 
eight-bit shift register. Both can be 
cascaded with like units to extend the 
bit capacity to virtually any length of 
binary word needed. 

COUNTING  IN  OTHER  THAN 
BINARY 
In the binary counting system each 

bit position requires a counter element 
that has two stable states. In the 
decimal counter each digit needs 10 

COUNT 
RESET 

— CLOCK 

Oc 

1, 

r G. 

a 0. 

• 

Fig.  1. Ready-made IC decade counter 
(SN 7490) 

states  to  describe  the  individual 
numbers. Similarly three states are 
required for a ternary system, five for 
quinary, eight for octal and so on. Ten 
is not the limit — we use 12s and 60s 
in time and angle subdivision. 
From  the  hardware  realisation 

viewpoint, binary numbers are the 
simplest  to  hold  because of  the 
existence of the two-stage flip-flop. 
(Three state devices exist but have not 
gained  favour).  From  the  user's 
viewpoint,  however, we are  more 
familiar with decimal numbers — a few 
people can read and work with binary 
displays but more would agree that 
values like 1025 decimal, which when 
displayed in binary form required 10 
bits (1000000001), is difficult to read 
and interpret as a magnitude. 

Flip-flops ideally count in powers 
of two -- 2, 4, 8, 16, etc. — so any 
other  value such  as three or  10 
requires modification to the counting 
procedure. 
The flip-flop chain must be made to 

skip the required number of unwanted 
states in the truth table in order to 
return to the zero position. It is 
probably evident that this implies a 
waste of counting capacity when states 
are not used. In 10s counting, four 
flip-flops are needed to create 10 
states — the other six of the 16 
possibles go unused. Similarly, with 
three's  (called  modulo-3)  two 
flip-flops are needed wasting one of 
four  states,  and  with  modulo-5 

counters three flip-flops are needed 
with three wasted states. 
Although a decade counter uses 

only 10 out of the possible 16 states, 
of  its four flip-flops, this is not 
necessarily as wasteful as it may at 
first appear. For example if we wish to 
count  up  to  9999  with  decade 
counters we will need a total of four 
counters containing 16 flip-flops. To 
count  to the  same  number  with 
straight binary counters we need 14 
flip-flops — only two less. Additionally 
the  ease  of  obtaining  an  easily 
interpretable  display  results  in a 
system cost that is less than if an 
all-binary system were to be used. 
In computers, information handling 

capacity is at a premium and the need 
to  display  the  internal  numbers 
negligible.  In  such  cases  the 
octal-number system comes into its 
own because three flip-flops provide 
eight states without any waste of 
states, and without need for the extra 
components  required  to  skip un-
wanted states. The octal range is 0, 1, 
2, 3, 4, 5, 6, 7 and then back to 0. A 
number 312 (octal) is 3.82 + 1.8 1 + 
2.8° - 3.64 + 1.8 + 1 = 202 decimal. 
Note iriat the decimal number requires 
roughly  the same  number  of bit 
positions as the octal number but to 
implement decimal in digital hardware 
would need four (compared with three 
for  octal)  flip-flops  for  each  bit 
position. However, where output is 
needed for human use — printouts and 
readout in numbers — the decimal 
system is best. 

DECIMAL COUNTING 
To obtain the 10 states 0 to 9 we 

must begin with enough flip-flops to 
provide  them. Decimal or decade-
counting stages, therefore, need four 
flip-flops which count in some form of 
code over just 10 states. The most 
straight-forward realisation is to let 
them count through the normal binary 
code and to apply interconnections 
between  stages  which  prevent 
illegitimate states occurring and, often 

CLOCK 

COUNT DIRECTION 

CLOCK CLOCK 

Fig. 12. Schematic of reversible NBCD counters age. 
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BUY STATE OF THE ART SOLID 
STATE COMPONENTS-
Direct from the United States! 
An  listed prices are  in Australian  dollars.  International  Postal  Money  Orders  (please send  PO  receipt  with order for imnsediete 

shipment). Banque Chasiers check (preferably in US funds) and rated company cheques with foreign exchange stamp approval affixed) 

will be accepted. Due to recent Australian  government restrictions we are not able to clear personal checks. . . All goods are new 
unused surplus and are fully guaranteed. Orders will be shipped within two workdays of receipt of same. All customs forms will be 
attached. Minimum order amount is S5.00. do not add postage - we pay postage. Surface mad for orders under $1000 and Air Mad 
for orders over this amount. 

DATA SHEETS ARE PROVIDED FOR EACH ITEM PURCHASED 

7400 SERIES TTL 
7400  Quad 2-input NAND gate  $ .20 
7401  Quad 2-input NAND gate   .20 
7402  Quad 2-input NOR gate   .22 
7404  Hex inverter   .22 
7405  Hex inverter*   .20 
7406  Hex inverter buffer/driver*   .35 
7408  Quad 2-input AND gate   .22 
7410  Triple 3-input NAND gate   .20 
7420  Dual 4-input NAND gate   .20 
7430  8-Input NAND gate   .20 
7440  Dual 4-input NAND buffer   .20 

DIP 

7442  BCD-to-decimal decoder   .80 
7447  BCD-to-7 segment decoder/driver  1.00 
7448  BCD-to-7 segment decoder/driver  .80 
7450  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7451  Expandable dual 2-wide 2-input 

AND-OR-invert gate   .20 
7472  J-K master-slave flip-flop   .30 
7473  Dual J-R master-slave flip-flop  .40 
7474  Dual D-type edge-triggered 

flip-flop   .40 
7475  Quadruple bistable latch   .75 
7476  Dual J-X master-slave flip-flop 

with preset and clear   .40 
74L78  Dual J-K master-slave flip-flop  .40 
7483  4-Bit binary full adder (look 

ahead carry)   .80 
7489  64-Bit read-write memory (RAM)   3.00 
7490  Decade counter   .90 
7492  Divide-by-12 counter (divide by 

2 and divide by 6)   .60 

7495  4-Bit right-shift left-shift 
register   .75 

74193  Synchronous 4-bit binary up/down 
counter with preset inputs.... 1.00 

With open collector output 

POTTER & BRUMFIELD 

Type KHP Relay 4 PDT 3A 

Contacts 

20 VDC (650  0011)   $1 .00 EA 

120 VAC (10.5 MA coil)   $1.00 EA. 

LINEARS 

NE540  70-Watt power driver amp  $1.00 
NE555  Precision timer   1.00 
NE560  Phase lock loop DIP   2.00 
NE561  Phase lock loop DIP   2.00 
NE565  Phase lock loop TO-5   2.00 
NE566  Function generator TO-5   2.00 
NE567  Tone decoder   2.50 
NE5558  Dual 741 op amp MINI DIP   .90 
710  Voltage comparator DIP   .60 
711  Dual comparator DIP   .25 
723  Precision voltage regulator DIP  1.00 
741  Op amp TO-5/MINI DIP   .55 
747  Dual 741 op amp DIP   1.00 
748  Op amp TO-5   1.00 
CA3018  2 Isolated transistors and a Dar-

lington-connected transistor pair .75 
CA3045  5 NPN transistor array   .75 
CA3026  Dual differential amp   .75 
LM100  Positive DC regulator TO-5   .50 
LM105  Voltage regulator   1.00 
LM302  Op amp voltage follower TO-5   1.2$ 
LM311  Comparator DIP   1.00 
LM370  AGC amplifier   1.00 
LM703  RF-IF amp epoxy TO-5   .25 

LM1595  4-Quadrant multiplier   1.00 

LSI CALCULATOR ON A CHIP 
This 40-pin DIP device contains a complete 

12-digit calculator.  Adds, subtracts, multi-
plies, and divides.  Outputs a re multiplexed 
7-segment MOS levels.  Input is BCD MOS 
levels.  External clock is required.  Com-
plete data is provided with chip  (includes 
schematic for a complete calculator). 

Complete with data $7.00 
Data only $1.00 

COUNTER DISPLAY KIT -CD-2 
This k i t provides a highly sophisticat,.: 

display section module for clocks, counte: 
or other numerical display needs. 
The RCA DR-2010 Numitron display tube 

supplied with this  kit is an incandescent 
seven-segment display tube.  The .6" high 
number can be read at a distance of thirty 
feet.  RCA specs. provide a to  life 
for this tube of I 00 , 0 00 hours (about 11 
years of normal use). 
A 7490 decade counter  I C is used to give 

typical count rates of up to thirty MHz.  A 
7475 is used to store the BCD information 
during the counting period to ensure a non-
blinking display.  Stored BCD data from the 
7475  is decoded using a 7447 seven-segment 
decoder driver.  The 7447 accomplishes 
blanking of leading edge zeroes, and has a 
lamp test input which causes all seven seg-
ments of the display tube to light. 
Kit includes a two-sided (with plated 

through holes) fibreglass printed circuit 
board, three IC's, DR- 2 0 1 0 (with decimal 
point) display tube, and enough Molex socket 
pins for the IC's. 
Circuit board is .8" wide and 4 3/8" long. 

A single 5-volt power source powers both the 
IC's and the display tube. 

CD-2 Kit Complete Only $10.95 
Assembled and Tested  $13.00 

Board Only $2.50    _ 

SLA - 1 OPCOA 

Pin compatible with MAN-1. 

Large .334" character. 

Mounts on .4" centers. 

Left-hand decimal point. 

$2.00 Each; 10 For $16.00 

RCA DR2010 NUMITRON 
RCA DR2010 Numitron digital 
display tube.  This incandes-
cent five-volt seven-segment 
device provides a .6" high nu-
meral which can be  seenat a 
distance of 30 feet.  The tube 
has a standard nine-pi n base 
(solderable) and a left-hand 
decimal point.  Each $4.00 

SPECIAL 4 for $17.50 

8093-8094 Tr -state quad buffer DIP  $1.00 
8850-9601 One-shot multivibrator DIP  1.50 
8 8 11  Quad 2-input MOS interface 

qate 15V open collector DTP  .30 

FAIRCHILD "TRIMPOTS" 

Brand new 20 turn precision trimmers.  These 
areprimeparts, 
mostly  indivi-

10  1K  50K  dually  packed 
20  2K  100K  in sealed enve-
50  5K  200K  lopes. 
100  10K  250K 
200  20K  500K  Each Only 890 
500  25K  1 Meg 

FOLLOWING VALUES IN STOCK; 

Ohm 
Ohm 
Ohm 
Ohm 
Ohm 
Ohm 

Ten for $7.50 
Please specify P or L (PCB or wire leads). 

Order NOW, these won't last! 

COUNTER DISPLAY KIT -CD-3 
This kit is similar to t he CD-2 except for 
the following: 
a.  Does not include the 7475 quad latch 

storage feature. 
b.  Board is the same width but is 1" 

shorter. 
c.  Five additional passive components are 

provided, which permit the user to pro-
gram the count to any number from two 
to ten.  Two kits may be interconnected 
to count to any number 2-99, three kits 
2-999, etc. 

d.  Complete instructicIns a re provided  to 
pre-set the modulus for your applica-
tion. 

CD-3 Board Only $2.25 
IC's, 7490, 7447 $2.75 
RCA DB2010 tube $5.00 

Complete kit includes  all of the above 
plus 5 programming parts, instructions, and 
Molex pins for IC's.  Only $9.25 

LM309K: 5-VOLT REGULATOR 

Babylon Electronics Inc. 
Post Office Box J, Carmichael, California. 95 608 U.S.A. 

This TO-3 device is a complete reg-
ulator on a chip.  The 309 is vir-
tually blowout proof.  It is de-
signed to shut itself off with over-
load of current drain or over temp-
erature operation.  Input voltage 
(DC) can range from 10 to 30 volts, 
and the output will be five volts 
(tolerance is worse case TTL re-
quirement) at current of up to one 
ampere. 

Each $1.50  5 for $7.00 
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The Dual 701 automatic single-play 
turntable with electronic direct-drive system 
The Dual 701 is in every respect the 
finest turntable ever made. Its 
full measure of superiority 
can be appreciated best by 
the most serious of discerning 
listeners who impose the 
highest possible standards on 
their high fidelity equipment. 
The specifications for wow, flutter 
and rumble are a triumph for 
its totally new kind of motor 
designed by Dual expressly 
for the 701. It is an all-electronic, 
low-speed, brushless, DC motor 
with Hall-effect feedback control, 
and energized by a regulated 
power supply. Its gapless rotating 
magnetic field eliminates the 
magnetic surges typical of all 
other motor designs. 
There are no hysteresis or 
eddy-current losses, and the 
rotational drive is uniform and 
vibration-free. 
Further evidence of the 701's advanced technology can be seen in the tonearm counterbalance, where 
two mechanical, anti-resonance filters absorb the resonant energy that would otherwise transfer 
spurious signals to the stylus. 

The 701's many technical features set new standards for high fidelity record playback equipment, and 
form the nucleus of the highest quality component systems. 

Dual CS 601—DualIs first medium priced belt driven turntable 

Dual 
For the 
finest 
in sound: 
Dual 

With the CS 601, Dual introduces its second fully auto 
matic single-play turntable. The CS 601 drive system 
consists of an 8-pole synchronous motor, developed 
especially for this new model, and a precision belt 
running directly from the drive shaft to a flywheel 
beneath the 305 mm dynamically-balanced platter. 

FRED A. FALK (sales) PTY, LTD. 
28 KING STREET, 
ROCKDALE, NSW 2216 Phone 5971111 
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ELECTRONICS -it's easy! nOv 
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Fig. 13. In use IC counters are used as black-boxes. fal How it appears in a circuit schematic. (b) How it appears on a circuit board. 

INVERTER 

0  0 

AND 
GATE 

c.___ : -.f  PROTECTION 

CIRCUITRY 
ON ALL 
INPUTS 

4 

t_ 

o-

J. J. 

D TYPE FLIP FLOP 

NOR 
GATE 

 0 

BUFFER 

Fig. 14. Schematic of the CMOS 4017 
decade counter and decoder IC showing 
the circuitry associated with each logic 
symbol. This IC contains over 200 
transistors for under $3. 
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Fig. 15. Schematic of a divide by 12 counter the TTL 7492. 

equally important, prevent the system 
locking up (as can happen in some 
counting systems). 
Decade  counters  using  straight 

binary are denoted  Binary Coded 
Decimal — BCD. As there is no real 
reason why a stage should start with 
decimal 0 and binary 0 coinciding, it is 
feasible to construct a large number of 
different BCD counter stages using 
different code sequences. If the zeros 
do coincide it is called normal BCD 
(NBCD). 
As we shall see in the next part, it is 

important to know that BCD code is 
used when the system needs a display 
in  decimal.  This  is because  the 
circuitry of the decoder depends upon 
the logic sequence of the counter as 
well as the requirements of the display 
method — more of that later. 
At this stage design becomes a 

matter for the expert but fortunately 
ICs are available with the whole 
counter and BCD unit constructed 
ready to act as one decade. To obtain 
multiple-position decade numbers we 
merely cascade decade counter ICs in 
accordance with manufacturers' data 
sheets. Figure 10 shows how four JK 
flip-flops can be connected to provide 
NBCD counting. Note the need for an 
additional NAND gate and inverter. 
Comparing costs, it would usually be 
illogical to build a counter this way for 
the cost of ICs to build such a system 
is higher than that for a ready-made 
decade stage such as that shown in 
Figure 11. 
Many applications require visual 

display with each decade: it is now 
possible to purchase an IC with count 
and decode functions combined in the 
one chip. 
The question of synchonous versus 

asynchronous  counting  '41 decimal 
stages still  applies.  As :here are, 
however, only four stags in each 
decade, the ripple-through time is not 
usually as vital an issue as with binary 
counting. However, this time must be 
compounded with the riPcle-through 
time for all decades — 12 cr more are 
common on calculators. he fastest 
decade system is one where all decades 

are synchronised, not just individual 
stage flip-flops. The practical catch is, 
however,  that  synchronous designs 
require many extra connections as the 
number of stages increases. 
Reversible decade counters are built 

in a similar fashion to the binary types 
— using A or A etc., as needed. The 
problem is complicated by the need to 
lose states but once again few people 
would be called upon to design one 
from scratch as single —IC systems are 
marketed  ready-made.  Figure  12 
shows the schematic of a reversible 
synchronous NBCD counter. 

USING COUNTERS IN PRACTICAL 
CIRCUITS 

Application  Notes  explain  the 
connections and any special conditions 
to be observed in using IC counters. 
The electronic designer today regards 
the appropriate IC as a black-box with 
pins which are wired accordingly — 
what is inside is of little consequence. 
Figure 13a shows how an IC counter is 
represented in a circuit diagram and 
Figure 13b shows how it is wired onto 
a printed-circuit board. The internal 
complexity  is seen  in the circuit 
schematic given in Figure 14. 

OTHER COUNTERS 

The register becomes a counter by 
joining the output to the input to 
form  a ring-counter.  This system 
passes a pattern around the loop one 
step at a time for each input pulse. 
Hence the logical state of the elements 
at any time represents the number of 
counts  accepted.  This  is also  a 
convenient way to recirculate a digital 
word which needs constant re-use. A 
faster  version  is  the  twisted 
ring-counter. 
Counters are also used frequently as 

frequency dividers. For example, a 
1 MHz clock source passed through 
one BCD decade provides a source at 
100 kHz; through two decade counters 
10 kHz and so on. As it is more 
convenient to  provide  stable high 
frequencies than stable low frequencies, 
precise low-frequency pulse trains are 

best  produced  by this subdivision 
process. 
As four flip-flops will provide up to 

16 states they can also divide by 12 by 
the  use of stage interconnections. 
Figure 14 is the schematic of a divide 
by 12 counter. These are used in 
timing  systems  to  provide  two 
seconds, minutes and hours units. A 
divide by five plus divide by two is 
also available in the same IC. 
Just eight years ago my technician 

and I built one of the fastest up-down 
decade counters reported at the time. 
It used discrete components, it took 
several months to build, could reverse 
at about 400 kHz, cost about S300 in 
components alone, needed a shoe-box 
size container and a hefty power 
supply. Today a match-box size unit, 
including  a battery,  virtually  in-
destructible in normal use, can be re-
versible at (at least) 10 MHz rates and is 
available 'off the shelf'. It costs a mere 
few dollars and is vastly more reliable. 
We have reached the point where the 
mechanicals — the knobs, dials, case 
and  boards  cost  more  than  the 
electronics circuitry. At the time of 
writing  S110  buys  a 100  step 
programmable pocket-size calculator. 
We are truly in a systems, rather than 
components,  age  of  electronic 
capability. 

FURTHER READING: 
An excellent inexpensive book worth 
purchasing  is:  "Digital Instruments 
Course — Part 1, Basic Binary Theory 
and Logic Circuits" — A.J. Bouwens, 
N.V.  Philips  Gloeilampenfabrieken, 
Eindhoven, Netherlands, 1974. (Avail-
able from Philips offices). 
This gives a little more depth than 

this  course  can  allocate  and  is 
recommended for those people who 
are  involved  with  building digital 
systems routinely.  • 

electronics 
it's easy! 

is now produced in book form. 

The first volume in the series 

containing parts 1 12 is on sale 

now.  You'll  find  it at most 

newsagents - or you can buy it 

directly from the publio ,r?rs: 

Electronics Today, 

15-19 Boundary Street, 

Rushcutters Bay, 

NSW 2011 

Price is $3.00 (including postage). } 
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Career 
Opportunities for 
COLOUR 
TECHNICIANS 
Large international marketing organisation with offices in all states 
invites applications from experienced Television Technicians with 
some knowledge of colour. 

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

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

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

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

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

• Training will be provided. 

• Colour work only 

• Best salaries in industry. 

• Immediate life cover and superannuation after 
qualifying period. 

• Successful  applicants  wi'l  be  brought  to 
Sydney for training. 

• Within reason candidates may choose location. 

For interesting career opportunity apply: 

Mr. "Berry" Beresford, 
TRIDENT TELEVISION PTY. LTD. 
152 Bunnerong Road, 
Pagewood 2035. (Phone: 349-8888) 

trident co 
television 
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'The AR-6 is just about the finest 
inexpensive speaker one could 
hope to encounter. 

At Acoustic Research our I irst aim is to 
produce the most accurate speakers we 
can make, regardless of size or cost. 
The only limiting factors are the state of 
the art and our own engineering skill. 

Low-cost loudspeakers 
We have also designed speakers in which 
price was a consideration. But the 
performance standard has remained the 
same  the natural reproduction of 
music without exaggeration or artificiality 
of sound. And in designing the lower-
cost AR speakers, it has been our aim 
to choose those compromises with cost 
that would have the least effect on the 
accuracy of sound reproduction. 

This approach has resulted in a number 
of speakers in various price ranges whose 
performance often comes surprisingly 
close to that of the most expensive 
AR speakers. 

The AR-6 
One such speaker is the AR-6, which 
Stereo Review described this way: 
'It is noteworthy that the bass response 
measured for the AR-6 was almost 
identical to that we measured for the 
AR-5 ... This is exceptional performance 
for a speaker of this size and price... 
As we have mentioned, the AR-6's polar 
response was very good ... quite similar 
to that of the more expensive AR 
speaker system 

'All in all, the AR-6 acquitted itself very 
well in our tests. It was not quite the 
equal of the much more expensive AR 
models, whose sound it nevertheless 
resembles to an amazing degree, but on 
the other hand it out-performed a number 
of considerably larger and far more 
expensive systems we have tested in the 
same way. We don't know of many 
speakers with as good a balance in overall 
response, and nothing in its size or price 
class has as good a bass end.' 

Musical realism 
High Fidelity magazine characterized 
the AR-6 as 'another great bookshelf 
speaker from AR ... a really terrific 
performer. The AR-6 has a clean, un-
colored, well-balanced response that 
delivers some of the most natural musical 
sound yet heard from anything in its 
size/price class, and which indeed rivals 
that heard from some speakers costing 
significantly more.' 

Our headline, quoted from Robert C. 
Marsh, writing in the Chicago. Sun-Time's, 
summarizes these observations. A low-
cost speaker system that embodies so 
many of the performance characteristics of 
more expensive speakers would 
obviously provide exceptional value. 

And, as with all AR speakers, the per-
formance characteristics of the AR-6 arc 
guaranteed for five years. 

The AR-6: 'The finest inexpensive 
speaker one could hope to encounter'. 

Australian Distributors W.C. Wedderspoon Pty. Ltd. 
3 Ford St. Greenacre. Box 21, P.O. Greenacre 2190. 

Telephone 642-3993 642-2595. 

Available only through these franchise dealers: 

Sydney 
Kent Hi-Fi 
Mastertone Electronics 
Miranda Hi-Fi 
Apollo Hi-Fl 
Electronic Enterprises 
Hi-Fl House 
Instrol Hi-Fi 
Autel Systems 
Sydney Hi-Fl. 

Melbourne 
Instrol Hi-Fl 
Tom's HI-Fl 
Den man Audio 
Brash's 
Mordialloc Electrical 
Pantiles 

Adelaide  Newcastle 
Blackwood Sound Centre  Ron Chapman & Assoc. 

Darwin 
Pfitzners Music House 

Brisbane 
Reg Mills Stereo 
Stereo Supplies 

Wollongong 
Hi-Fl House 

Canberra 
Douglas Hi-Fi 

Hobart 
Quantum Hi-Fl 

Launceston 
Wills & Co 

Perth 
Alberts T.V. & Hi-Fl. 
Douglas HI-Fl 
Leslie Leonard. 

Geelong 
Sound Spectru m. 
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IDEAS FOR 
EXPERIMENTERS 
GO/NO-GO DIODE/TRANSISTOR 
CHECKER 
A  diode  can  be  checked  by 
connecting it between C and E. If LED 
1 lights the diode is OK and its anode 
is connected to C. If LED 2 lights its 
cathode is connected to C. If both 
lights it is a short circuit suitable only 
as a link! 
To check transistors with known pin 
connections, set VR1 at maximum 
resistance and connect the transistor. 
Advance VR1 until one LED lights. If 
LED 1 lights it is NPN, PNP if LED 2 
lights.  If both  light you have a 
three-legged link. If neither light you 
have a used three-legged fuse! 

ac 

'NPN"PNP' 

To check transistor connections, if 
unknown, short two of its leads 
together and check as for a diode 
making  note  of  which  lead/leads , 

DIODE EQUIVALENT OF NPN TRANSISTOR 

DIODE EQUIVALENT OF PNP TRANSISTOR 
respond as anodes. Short two other 
leads together and do it again. Refer to 
diagrams above. 

AUDIO-RF SIGNAL TRACER 
PRE-AMP 
This economical signal tracer is very 
useful for servicing and alignment 
work  in receivers and low power 
transmitters. It is easily constructed on 
a small piece of matrix board which 
can  be  mounted  inside  a 
commercially-available probe case or 
homemade probe. The slide switch can 
be mounted on the probe housing. A 
miniature toggle switch could be used 
as a substitute. 
When  switched  to  RF,  the 
modulation on any signal is detected 
by the diode and amplified by the 
FET. A twin-core shielded lead can be 
used to connect it to an amplifier and 
to feed 6 volts to it. 

0.011/F 
•C:3- 1 PROBE 
AUDIO SLIDE SWITCH 

2N3819 2N5459 
4.7k 

+6V 25µF 
0.01u F TAMP AUDIO AMP 

10µ F 

(a)PNP (b) NPN 

HIGH-POWER ZENERED VOLTAGE 
FROM LOW POWER SOURCES 
A power transistor can be used to 
provide a high power zenered voltage 
from a low wattage zener. A 400 mW 

Vzi = Vz — Vbe 01, Q2 - GERMANIUM OR SILICON POWER TRANSISTOR 
Vbe — GERMANIUM = 0.3V 
Vbe — SILICON = 0.7V 

zener can be used where a 10 watt 
zener is requited or a 1 W zener can be 
used where a 50 to 80 watt zener is 
required,  by  using  appropriate 
transistors for 01 and 02 in the above 
circuits. 
Where low rating is required 01 
would be a ASZ 15 (germanium) or an 
AY9140 (silicon). 02 could be a 
2N3054 (silicon). For higher powers 
01 could be an ASZ18 (germanium) 
or a 2N2955 (silicon) and 02 a 
2N3055  (silicon)  or  an  AY8149 
(silicon). 
A heatsink on  the transistor is 
required. The circuit in (a) has the 
advantage that power transistors can 
be bolted directly on to a chassis 
which may serve as a heatsink. 
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MEASURING RMS VALUE OF AC 
WITH A DC DVM 

 /V W  
10k 

+9V  4 x IN914 
OR BAX13 

ac 
INPUT 

(4V MAX RMS) 

The above circuit may be used for 
measuring  the  RMS  value of ac 
(sinewave) with a dc digital voltmeter. 
It has a frequency response to beyond 
10 kHz and will measure signals as low 

as 400 mV. The error rises at low 
frequencies, somewhat below 50 Hz, 
to about 4% mean. The LM301 supply 
may be as low as ± 4V. or up to 
± 1 5V.  if desired  with  reduced 

2N3645 

DVM 
DIFFERENTIAL 

INPUT 

sensitivity at the lower voltage. 
The DVM input must be floating and 

a differential input is required. To 
increase  the  input  range  a step 
attenuator may be used. 

SENSITIVE RF VOLTMETER 

PROBE 

0.001 pF 
DISC CERAMIC 

4.7M 

IN914 
COAX 

This device will measure RF voltages 
beyond 200 MHz and up to about 5 V 
with the components as indicated. The 
diode etc should be mounted in a 
remote probe, close to the probe tip. 
Sensitivity is excellent and voltages 
less than 1 V peak can be easily 
measured. The unit can be calibrated 
by connecting input to a known level 

R1 
1M  100k 

0.0011.1 F 
1M  DISC 

CERAMI T 

MPF102 
2N3819 
2N5459 

330 

of RF voltage, such as a calibrated 
signal  generator  and  setting  the 
calibrate control. The output indicates 
in RMS. As it is it reads about 2 V 
RMS full scale. This can be increased 
to 20 V or more by increasing R1 to 
20 M (two 10 M in series). The 100 µA 
meter could be a multimeter if desired. 

2k  100p A 
TRIMPOT 

10k 

ON))  OFF 

Z  4, 

(SI 

ZERO 

10k 

2k    
TRIM 9' 

9V 
_I _ 

CRYSTAL CHECKER 

XTAL TO = 
TEST 

680pF 

T 5OpF 

PUSH BUTTON golow 
 0 

•BC1078,9 
2N3653,4 
2N5770 
2N706, etc. 

1000pF 

1k A V: 

LED 1 

02. 

0.0047k, F 

100 

3-9V 
BATTERY 

For  checking  fundamental  HF 
crystals on a 'Go-No-Go' basis, the 
above circuit works quite well, An 
untuned Colpitts oscillator drives a 
voltage  multiplier  rectifier  and  a 
current  amplifier.  If the  crystal 
oscillates, 02 conducts and the LED 
lights. A 3 or 6 V, 40 mA globe could 
be substituted for the LED. 

JAPANESE COMPONENT CODES 
Japanese and some other imported 
components are marked with codes 
giving value, tolerance etc. as shown 
above. Colour coded RF chokes use 
the same colour code as resistors but 
the value is in microhenries — similar 
to the Philips RFC coding. 
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FREQUENCY RESPONSE The CBS STR-100 test 
record showed less than ' 1.5dB variation up to 
20,000Hz . Stereo Review. 
.. response is within • 2dB over the entire range . Audio 

-.Frequency response is exceptionally flat . High Fidelity 

TRACKING • This is the only cartridge we have seen that 
is really capable of tracking almost all stereo discs at 
0.4 grams '• Stereo Review 
The XLM went through the usual torture test at 0.4 
grams (some top models require more than a gram). 
High Fidelity 
The XLM is capable of reprocucing anything found on a 
phonograph record . Audio 

DISTORTION • Distortion readings...are almost without 
exception better than those fix any other model we ye 

tested . High Fidelity 
The XLM has remarkably low distortion in comparison 
with others . Audio 
At 0.6 grams the distortion was low (under 1.5 per cent) . 
Stereo Review. 

HUM AND NOISE The XLM could be instrumental in 
lowering the input noise from the first stage of a modern 
transistor amplifier '• Audio 
The cartridge had very good shielding against induced 
hum  Stereo Review 

PRICE This would be a very hard cartridge to surpass at 
any price . Stereo Review 
We found it impossible to attribute superior sound to 
costlier competing models' . High Fidelity 
'Priced as it is, it is a real bargain in cartridges-. Audio 

That's the way Stereo Review described our ADC-XLM. 

High Fidelity headlined their review, "superb new pickup from ADC 
and went on to say, "...must be counted among the state of the art 
contenders. 

Audio echoed them with, 'The ADC-XLM appears to be state of the art. 

With the critics so lavish in their praise of the XLM, there's hardly any 
necessity to add anything. Far better to let experts continue to speak 
for us. 

A O C lr AUDIO DYNAMICS CORPORATION 
_AL Distributed by Auriema (A'asia) Pty Ltd 

15 Orchard Road. Brookvale 2100. Phone: 9391900 



Built  and  tested, 
simply plug in and 
use. 

ELECTRONICS PRICES 
SLASHED! 

STEREO AMPLIFIERS 

15W RMS per channie PM143 
25W RMS per channel ETI440 
50W RMS per channel ETI422 

0 0 0 0 0 
KIT 
$65.00 
$85.00 
$105.00 

BUILT  P&P 
$95.00  $4.00 
$115.00 $4.00 
$135.00 $5.00 

1302 $19.00 • P&P 52.00 
16 range 

m ulti-tester 

ruggedly,  compact. 
['soon  multit•st•r, 
rporates  a  recessed 

nylon rande tlector switcn. 
and  . 
adjust ment 
knob. Features 

= 7  1 

E CI FI-
TIONS  - 
ns.t.w.ly. 
00  oh m/ 
it  D C Volt . 

S-25-50-250-500-2,500 
V  o  I t . 

0.10-50.100-500•1,000.  DC 
Current:  0.50LIA,  0.25rnA. 
0.250mA.  OH M:  0-66, 
0-6 Meg. Capacitance  IOLIF 
- .00IL/F, .001LIF - Ap' 
Decibels:  - 20 - • 22 dB. 
Sizes: 110 .60 x 35 mrn. 

01 1107549.00 P&P $2.00 
19 range FET. 
multi-tester 

Solid  state  portable  FE , 
multi:inter with 12 rnagoniT 
DC  input  resistance. 
Seflarste  diode  protection 
for  In.  meter 
on a I ranges. 

S P E CI FI• 
CATIDNS  - 
S•n• I t iv ity: 
36/JP.  DC  at 
f ull scale. 
Input:  All DC 
voltaa•  range 
12 rreg ohm. Resistance: All 
AC Hottag• range 10s, oh m. 
DC Volt.  '0- 0.1-
1.2.12-60.300  1200.  AC 
Volt  0.3.30-120-300-1200. 
DC  Current:  0.0.6-60.600 
CIA.  0.60OrnA. OHM 0.1 st• 
100 K - 1M - 1000 Meg. 
Deciteis. - 20 • 11 dEl. 
5'2.. 1600 120 c 60 'Tim. 

"ECSTASY" 
COLOUR 
ORGANS 

THE MONTH 
DIGITAL DICE 

- LIMITED STOCK ONLY 
Built  and  tested,  runs  oft  4.5V 
battery. Usually $7.95. This month 
$5.95 plus P&P 60c. 

(6) 0 0 
0 0 0 

PLAYMASTER 141 0 0 0 0 0 

Uses Texas Instru ments Integrated Circuits. 5 Watts per channel. 
Load: 8 oh ms. Input impedance: appox. 100K oh m. Response: 
40 Hz to 45 kHz. Distortion: typically .3%. 

KIT $19.50 + P&P $1.50. M ODULE $25.00 + P&P $1.50 
Transformer: (not included in kit or module) $9.50 + P&P $1.50 
Front panels: (not included in kit or module) $4.95+ P&P $1.00 

PLAY MASTER 142: KIT $35.00 + P&P $2.00. 

00 0 0 0 

Just  plug  Into  mains,  connect  to 
speakers and watch your music with a 
4 colour multiple light display with 
control of each channel. 

0 0 0 0 0 

SMALL $49.50, LARGE $69.50, P&P $5.00. 

0 0 0 0 FOUR INPUT 
MIXER 

Two  2 m V  inputs,  two  100  mV 
inputs with active mixing, built and 
tested unit. $29.50 plus P&P $2.50. 

FOUR CHANNEL 
AUDIO TO LIGHT DRIVER 
Just  plug  into  mains,  connect  to 
speaker  and  plug  in  4  external 
coloured  lights  (not  supplied) 
Gives you your own  Disco showl 
Built  and  tested $39.50 plus P&P 
$2.50. 

0 0 0 0 

DT 1001 S7.50 + P&P $1.00 
1 range pocket 
multi-tester 

ideal  instrument tor the 
tecnnician and use'ui for the 
budget  minded  hobbyist-
F•atures  range  selector 
switch  and 
zero  adjust-
Tn•nt  for 
ne•clle.  Test 
leads and prods 
incl u d• d. 

SP E CI FI-
CATIONS  - 
Sett site y,t y: 
1,000  ohnvyolt.  DC you: 
040-00-250-1,000. AC Von: 
0.10.50.250-1.000. DC 
Current , 0.1-100 rnA. OHM: 
10014  (3K at center teak: 
Site: 95 c 60 c 30 rnrn. 

DT 1306 $39.00 P&P $2.50 
22 range 
multi-tester 
accurat• and nigh 

sensitly• instrurn•nt. 

u20•!"  met., h"j ohl "n8‘J a 
m ove m•nt. 
Pol ari t y 

ng•ov•r 
switch. 

SPECIFI-
CATIONS 

1 0  0 0 0 
oh nivolt.  DC 
V o l  t : 
0-C.5.2.5-10.50-250-1000 
A  C  V o l t 
0.5 -10.50.250.1000.  DC 

r'il"ci..571trhA.5C?O ln.? e- ISOTMA  
OHM.  0.1.60.16-1.6M - 
16M.160 Meg. Size: 215 c 
150 it 85mm. 

MODULES 
* Fully wired & tested  *Watts quoted refer 
*Complete with instructions. to R.M.S. per channel 

AM 
TUNER 

$14.95 plus P&P $1.5C. 
Range: 535 kHz to 1605 
kHz. Aerial: Ferrite rod 
included  Sensitivity: 
80pV. Signal to noise: 2C 
dB  at  80pV.  Power 
supply: 9V at 4 mA. 

ETI 1505 
HI-POWER 
STROBE 

$25.50 
plus P&P $2.00 

ETI 533 
ETI 117 
ETI 704 
ETI 120 
ETI 121 
ETI 118 

KITS 
Kit  Module 
$24.00  $29.50 
$16.00  S19.50 
$25.00  S29.50 
$13.95  S10.95 
$12.95  $ 9.95 
$49.50  $32.50 

P&P 
$1.50 
$1.00 
$2.50 
$1.00 
$1.00 
$1.50 

FM/AM 
TUNER 

$39.95 plus P&P $1.50. 
Range: 88 to 108 MHz. 
Sensitivity: 3.5PV. Signal 
to  noise:  52  dB  at 
1 0 0 ;I V.  St er e o 
indication: 100 m A globe 
required. Signal strength: 
2001.1.A  meter  required. 
This  module  includes 
de-coder. A M section has 
sa me  specifications  as 
A M  module.  Power 
supply:  12V at 22 m A. 

*7.5 W STEREO AMP 
$19.50 plus P&P $1.20 

Response: 50 Hz to 50 kHz ± 3 dB 
Load: 8 ohms, Input impedance: 
100K ohm. Gain 39 dB. Distortion: 
typically <0.1%. Power supply: 24 
- 32V. 

*15 WATT AMP 
MONO  $19.50,  STEREO  $29.50 
plus P&P $1.50. 
Response: 10 Hz to 50 kHz ± 3 dB. 
Load:  8 oh ms. Input impedance: 
24 oh m. Gain: 33 dB. Distortion: 
typically S 0.1 %.  Power  supply: 
-I 16V to ± 20V. 

PRE-AMP'S 
$12.50 plus P&P $1.00 

Response:  25  Hz  to  50 
kHz  -  1  dB.  Output: 
1 0 0 m V.  Distortion: 
typically  < 0.05%.  Power 
supply:  18.-22V.  Stereo 
magnetic cartridge pre-a mp 
2 m V.  Input:  Dual 
lo-i mpedance mic. pre-a mp 
0.02  m V.  Input:  Dual 
hi-i mpedance mic. pre-a mp 
2 m V. Input: Dual guitar 
pre-a mp  30  mV.  Input: 
Dual  tape  head  pre-a mp 
0.2 m y. 

*30 WATT AMP 
MONO  $29.50  plus  P&P  $1.50 
STEREO $39.50. 
Response: 10 Hz to 50 kHz ± 3 dB. 
Load:  8 oh ms. Input impedance: 
25k oh m. Gain 30 dB. Distortion: 
tYPically  < 0.1%.  Power supply: 
-I 24V to ± 30V. 

SQ DE-CODER 
$12.50 plus P&P $1.00. 

Uses  MC1312P  De-coder. 
Power supply: 18  - 22V. 

*S ee  ETI August & September 
for se mi-conductors, resistors 
capacitor,  IC's transistors and 
hardware. 

FUNCTION 
GENERATOR 
$19.50 plus P&P $1.00. 

Uses 8038 and 709 I/C's. 
Gives  variable  and 
frequency  sine,  triangular 
and  sqaure  wave ouputs. 
Power supply: 18 - 22V. 

SLIDE POTS  *Only in log Bulk disc. 
**oniy linear  price 

Single gang log (Code RSSC) 
Single gang linear (Code R55A) 
'4.7k, 10k, *•22k, 47k, 100k, 
220k, 470k, 1M. 
Double gang log (Code RSGC)  $.600  5 
Double gang linear (Code RSGA) 
•10k, 22k, 47k, 100k, 220k, 470k, 1M 

Qyt. in 
pack 

Mi n HI Fl 
SHOP 4, SKIPTON'S ARCAD E, 
PENRITH. 
(0471 21-0850 

PERSONAL SHOPPERS 

HITEL RECORD BAR, 
SHOP C, NEPEAN ARCADE, 
PENRITH. 

10471 21-0850 

S&P PHOTOGRAPHICS 

& ELECTRONICS 
26 QUEEN ST NAMBO UR, 4560 

PHONE (071)411014 

A.E. COOLING 
RADIO AND TELEVISION SERVICE 
6TRIMMER ROAD 
ELIZABETH SOUTH, 5112 

PHONE 08 2552249 

NOTE: Mixed value packs of 
1/2 w,  1w,  resistors,  ceramics 
and  greencaps  are  not 
available.  Packs  contain  one 
value only. Other components 
available  in  any  quantity 
subject to 20% surcharge on 
quantity not in standard pack. 
E XAMPLE:  7  double-gang 
slide pots: Pack of 5 = $6.00 
plus 2 = $2.40. 20% surcharge 
on 2 = 48c. Sub-total = $8.88 
plus 10% P&P (88c) TOTAL 
$9.76 

MAIL ORDER 
Add 10% for post and packing 
Mini mu m order $5 plus P&P. 

MOD-AMP 

P.O. Box 180, AVALON 2107 

RETAIL OUTLETS IN METROPOLITAN AND COUNTRY AREAS NOW BEING APPOINTED - ENQUIRIES WELCOME •  
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lir NCIII Wfl 
IIY ANY ! MUM er PrIVIIIIMANPE... THE PIIIITIIMer 
UNDID IINLY ern THE II sE-R_JR  U -15 TYPE III 

NEW! M95ED SPECIFICATIONS 

1195E1) Deluxe High 
Trae1cabilit) Cartridge 

Second only to one! The Shure M95ED 
combines several of the high-perform-
ance design features of the Shure V-15 
Type III to deliver exceptional track-
ability (at 3/4 to 11/2 gram forces). A 
radically new internal electromagnetic 
structure insures a level of total per-
formance surpassed only by the Type 
III. The M95ED incorporates a new, 
thinner, uninterrupted pole piece de-
veloped by Shure design engineers to 
optimize electromagnetic characteris-
tics—especially at higher frequencies. 
As a result, magnetic losses have been 
minimized, and frequency response re-
mains essentially flat across the entire 
frequency range. 

With its nude-mounted, biradial el-
liptical stylus tip, the M95ED has a very 
low effective stylus tip mass. This re-
sults in higher trackability to maintain 
perfect groove contact through the 
"hottest," most heavily modulated pas-
sages encountered on modern record-
ings —all at extremely light tracking 
forces that reduce record wear and in-
crease stylus tip life. And, as a "plus," 
its exceptional trackability makes the 
M95ED an outstanding choice for use 
in four-channel encoded (matrix) 
systems. 
AE095/FP 

Trackability at 1 gram tracking force us-
ing a Shure/SME Arm: 

24 CM/SEC at 400 Hz 
33 CM/SEC at 1,000 Hz 
28 CM/SEC at 5,000 Hz 
19 CM/SEC at 10,000 Hz 
Tracking Force: 3/4  to 11/2  grams 
Frequency Response: 20 to 20,000 Hz 

I:. 
3. 

31" 
j 14 

§ II 

5 ' 
0 

TR kCKABILITY CHART 

(at 1 Gram) 

Th 
MI  NO  1//b LI-

PRIOUSPCY - 
wan  saars 0,111111 

Optimum Load 

47,000 ohms resistance in parallel with 
400 to 500 picofarads total capacitance 
per channel. (Load resistance can be as 
high as 100,000 ohms and total capaci-
tance can be as low as 100 Picofarads 
with only minor audible change.) Total 
capacitance includes the capacitances 
of the tone arm wiring, phono cables, 
and the amplifier input circuit. 

Output Voltage: 4.7 mV per channel at 
1,000 Hz at 5 CM/SEC peak velocity 

Channel Separation: Minimum 25 dB at 
1,000 Hz 
Channel Balance: Output from each 
channel within 2 dB 

Stylus: N95ED Biradial elliptical with 
nude diamond tip 
17.8 microns (.0007 inch) frontal 
radius 

5 microns (.0002 inch) side contact 
radii 

25 microns (.001 inch) wide between 
record contact points 

78 rpm Stylus: N95-3 Spherical -63 
microns (.0025 inch) 

Inductance: 650 millihenries 

D.C. Resistance: 1550 ohms 

Weight: 6 grams 

Mounting: Standard 12.7 mm (1/2 inch) 
mounting centers 

FOR HEAVIER TRACKING 
TURNTABLES AND TONE ARMS 

... Shure designed the M95EJ Custom 
high trackability cartridge. It uses the 
same newly developed pole piece as 
the M95ED and delivers a freq Jency 
response virtually identical in it flat-
ness — but at slightly greater tri cking 
forces. The M95EJ features a bi•adial 
elliptical stylus tip, and tracks at ' 1/2 to 
3 grams. An ideal cartridge choi, e for 
audiophiles who want to upgrade their 
record .playback systems at mem erate 
cost! 

New Recommended Retail Prices: M95ED $52 — M95EJ $ 

AUDIO ENGINEERS P L 

342 Kent Street, 
SYDNEY 2000 N S W 

B F-RJI=1 
AUDIO ENGINEERS (Vic.) RON JONES PTY. LTD 

2A Hill Street,  57 Castlemaine Street, 
THORNBURY 3071 Vic.  MILTON 4064 Qld 

ATHOL M HILL Pi_ 

1000 Ha Street, 
PERTH 6000 W A 
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Buying an AM/FM stereo receiver ? 
Just compare the rest to 

With four models 
rated from 32 to 

120 watts RMS, the 
Rotel  stereo  receiver 

range is comprehensive ... 
each  model  offering 

outstanding value for money. 
Attractive designs are combined 

with  technical  excellence  and 
painstaking manufacture. The result? A 

stereo  receiver  you'll  be  proud  to 
demonstrate to your friends. For example, 

take Rotel's FM tuner sections. All feature F ET 
front ends for extreme sensitivity and very low 

distortion. All feature ceramic filters and integrated 
circuitry for extra selectivity and reliability. Rotel's 

attention to detail in the FM tuner sections is indicative of 
Rotel's manufacturing philosophy and the overall excellence 

of the Rotel range. When you are listening to a Rotel 
demonstration, please be quite analytical. Compare other units 

with Rotel. Compare performance — compare the price. See how 
much more Rotel offers for your stereo dollar! 

CHOOSE FROM FOUR OUTSTANDING ROTEL STEREO RECEIVERS.. 

RX-202  RX-402  RX-602  RX-802 
32 watts RMS  48 watts RMS  76 watts RMS  120 watts RMS 
into 8 ohms  into 8 ohms  into 8 ohms  into 8 ohms 
20-70,000 Hz.*  10-75,000 Hz.*  10-100,000 Hz.*  10-100,000 Hz.* 
AM/FM Tuners  AM/FM Tuners  AM/FM Tuners  AM/FM Tuners 

*All frequency response figures are quoted plus or minus 3 dB. 

• For technical information in detail, ask for the Interdyn Infopak RT1. 

Sole Australian Distributors: 
IDRT/1 

Distributed in Australia by: d,12 
INTERNATIONAL DYNAMICS 
(AGENCIES) PTY. LTD. 
23 Elma Rd.. North Cheltenham, 
Melbourne, Victoria 3192 

Available horn: 
ACT., Duratoneili Fi, Cro Botany St IS Alt.. Cart. Phillip 2606. Telephone 82.1388 

M & G Hoskins Pty Ltd, 400 Kent SL Sydhey 2000. Telephone: 546-1464. 547-1093. 
Old.: Sen . Supplies, 95 Turbot St. Brisbane 4000. Telephone: 21.3623. S.A. Challenge H. F 
Stereo. 96 Pin. St, Adelaide 5000. Telephone: 223.3599. TAS.: Audio Services. 9 Wilson St. 
Burnie 7320 Telephone: 31-4111. VIC.: E noel E Heron . Pty Ltd, 431 Bridge Rd. Fl ichmond 3121. 
Telephone: 42.3762. W.A.: Arena Distributors, 212 Hay St. Perth 6000. Telephoner 25.2699. 



RAMBLER 
Starts you off on the right track. 
The BDP-100 Turntable and the SA-8200 amplifier 
are two fine examples from the Rambler Range of 
Hi-fidelity audio equipment. 
The BDP-100 2-speed turntable is quality engineering throughout, 
featuring a diecast platter, belt driven from a synchronous motor. 
An "S"-shaped, low 
tracking error arm with 
adjustable anti-skate and 
lateral balance. Auto cut 

and return arm with indep-  CUTtit 

endent dampened arm lifter. 
Magnetic cartridge with 
diamond elliptical stylus. 
Spring loaded detachable lid. 
Shock absorbing felt based feet. 
Sprung, heavy gauge metal motor 
board and wired ready for CD-4. 

Channel it through our SA-8200 
multi-purpose, stereo amplifier 
with its 55 watts RMS per 
channel output. Harmonic 
distortion of less than 
0.2% at 45 watts RMS 
per channel. Inputs:-
2 phono, 2 AUX, 
2 tape, tuner and mic. 
Separate base and 
treble controls on each 
channel. High and low filter 
switches and loudness control. 
Provision for 2 pairs of 
speakers. These are just  amen - 

4. packed features in these • 
some of the many value 

two superb pieces of 
0 •  9 9 6 9 Rambler Hi-Fi equipment. 

SA8200 

"Rambler - The Best Thing That Has Happened to Music." 
See and hear the Rambler range of sound equipment at your Rambler dealer 
now and compare the outstanding performance and value. 

Distributed and serviced throughout Australia by Sun Electric Co. Pty. Ltd. 
Melbourne, Sydney, Brisbane, Perth, Adelaide, Hobart and Canberra. 

MR 160 

1 ng 



DISTORTION MAY HELP! 
In some circumstances amplifier distortion may actually 
be advantageous! 
This is just one of the quite surprising findings of a study 
made of transient intermodulation distortion by leading 
audio authority Gordon King. 
The study at least partially explains why some amplifiers 
with exemplary specifications are subjectively inferior to 
others with lower specs. And why amplifiers with similar 
specs may not sound the same. 
Gordon King's full report on the fascinating subject will 
be published in Electronics Today International very soon. 

FERRI-CHROME TAPE 
A new Scotch brand 'Classic' cassette line is claimed to 
offer a more brilliant high frequency response, excellent 
response at low frequencies, and a higher overall output 
than previous 3M Cassettes. 
The cassettes use a dual-layer technology to combine 
low-noise, ferric oxide and chromium dioxide in a 
ferric-chrome tape. 
Overall higher output, excellent low frequency response, 
and high frequency response, superior or equal to that of 
low-noise ferric oxide & "chrome" tape is claimed, when 
the tape is played on a machine either without a "chrome" 
switch or with it in a "non-chrome" setting. 
According to 3M 'Scotch' CLASSIC has 10 dB increased 
headroom at 12.5 kHz before saturation, giving undistorted 
highs that are clear, crisp and natural. When compared to 
"chrome" tape in the "chrome" switch setting, the 
high-frequency performance is equal; the low-frequency 
performance is 5 dB superior. 
"This development", says Tony Page, Marketing Manager 
of 3M's Magnetic Audio/Video Products Division, "permits 
higher recording and play back quality with cassette 
recorders which do not have a special switch for chromium 
dioxide tape". He said that recorders with a two-position 

switch ("normal" and "chrome") shoula be used in the 
"normal" position with the new tape and those with 
three-position  switches should  be set at the  "high 
performance" setting. 

HI-Fl CONTEST 
A complete AKAI hi-fi system, an AKAI cassette recorder 
and a number of record care kits are prizes in a contest 
organised jointly by AKAI and our associate publication 
Hi-Fi Review. 
The contest is in two parts — in one part entrants rank in 
order of preference ten features of a typical cassette 
recorder. In the second part of the contest entrants write a 
caption to a picture. Entrants may enter either or both 
parts of the contest. 
Details and entry forms are in the October issue of Hi-Fi 
Review which is on sale from October 1st onwards. 

FIFTEEN TO TWENTY THOUSAND AT 
SYDNEY HI-Fl SHOW 
Sydney's recent hi,fi exhibition held at the Koala Motel 
attracted some fifteen to twenty thousand people according 
to reliable estimates. 
Unlike previous years, few exhibitors were displaying or 
demonstrating four-channel equipment and it now seems 
that, even if one compatible system were to be adopted, 
four-channel sound is unlikely to be the market success that 
its protagonists had hoped. There may however be further 
developments next year. 
Gale's very impressive looking GS 401A loudspeaker 
attracted a lot of interest. Its specifications are equally 
impressive — harmonic distortion of less than 0.5% right 
across the audio spectrum — response in an anechoic 
chamber of ± 3 dB from 70-20 000 Hz — and a seven year 
guarantee. We hope to review this unit soon. 
BASF were showing their new range of high quality 
Dolby encoded pre-recorded tape cassettes. 
Star of the show seemed to be Cerwin Vega's massive 
horn loaded bass driver. This extraordinary device is of the 
type used to produce the very low frequency rumble used 
in the film 'Earthquake'. It is capable of producing sound 
levels of up to 140 dB if the theatre can stand it! 
A very ingenious approach to record cleaning was 
displayed by Colton (represented in Australia by Crest 
Records). Although it looks like a cross between a van der 
Graff generator and the Domain moving footway, it does 
seem to work very well. It consists of an endless moving 
belt that is charged electrostatically by pads which touch the 
moving record surface beneath. Dirt is electrostatically 
attracted to the moving belt and then deposited on a 
separate replaceable felt pad. The belt itself is driven from a 
small rubber wheel that presses against the record near its 
centre. 
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[Soo OFF ON ORDERS OVER $50.00 10°0 OFF ON ORDERS OVER $100.00 
15% OFF ON ORDERS OVER $250.00 

TTL  7451 
7400  S .14  7453 

7401  .16  7454 

7402  .15  7460 

7403  .16  7464 

7404  .19  7465 

7405  .19  7470 

7406  .35  7472 

7407  .35  7473 

7408  .18  7474 

7409  .19  7475 

7410  .16  7476 

7411  .25  7483 

7413  .55  7485 

7416  .35  7486 

7417  .35  7489 

7420  .16  7490 

7422  .26  7491 

7423  .29  7491 

7425  .27  7491 

7426  .26  7494 

7427  .29  7495 

7430  .20  7496 

7432  ./3  74100 

7417  .35  74105 

7418  .35  74107 

7440  .17  741/1 

7441  .98  74122 

7442  .77  74123 

7443  .87  74125 

7444  .87  74116 

7445  .89  74141 

7446  .93  74145 

7447  .89  74150 

7448  1.04  74151 

74541  I'  74151 

LO W PO WER TTL 
'414,11  5 1,  '41  1 

410: 

'41411 

'41 04 

"4106 

'41 10  1. 

'41 20 

'41 10 
'41 42  1 44 

.17  74154 

.17  74ISS 

.17  74156 

.17  74157 

.15  74158 

.35  74160 

.30  74161 

.30  74162 

.35  74163 

.35  74164 

.57  74165 

.39  74166 

.79  74170 

1.10  74173 

.40  74174 

2.48  74175 

.59  74176 

.97  74177 

.71  74180 

.60  74181 

.94  74182 

.79  74184 

.79  74185 

1.30  74187 

.44  74190 

.40  74191 

.4/  74192 

.45  74191 

.85  74194 

.54  74195 

.61  741 % 

1.04  74197 

1.04  74198 

.97  74199 

.79  74200 

.99 

1.25 

1.07 

1.07 

1.79 

1.39 

1.25 

1.49 

1.39 

1.59 

1.59 

1.49 

2.30 

1.49 

1.62 

1.39 

.89 

.84 

2.98 

.79 

2.19 

2.19 

5.95 

1.25 

1.19 

1.25 

.89 

1.25 

.89 

1.79 

1.79 

5.90 

14  75190  SI 44 

'4141  1 45 

25  '4141  1 64 

'11 -1  14  7414; 

44  741411 

'41 224  44  741 1.4 

-41 225  294  741 16 

'4444. 1 /5 

'41 Mb  1,9 

HIGH SPEED TTL 
'41100  9 25  741421  9 .25  7141,5  9 25 

4/101  25  740422  25  741160  .25 

"41104  15  74HI0  .11  74/461  .25 

'41105  16  746140  26  74H1,2  /5 

'41110  .15  744150  .25  740171  19 

'4/111  25  741152  24  741174  14 

741119  25  74H5I  .25  710476  19 

8000 SERIES 
8041  $ SI  8/14 

8041  51  8210 

1409,  1 11  8210 

80  8520 

41  5551 

47  8551 

11  5554 

2 '4  1810 

51.44  gall  S 221 

1.44  8112  .84 

1.19  4811  1.19 

1.16  8410  1.19 

1.14  8611  2.19 

2.14  5814 

1.19  IlIR  1.19 

.64  8261  5.74 

8267  2.59 

9000 SERIES 
4002  $ IS  4 104  9 -9  4601  S .89 

9 104  I 01  4111 

C M O S  4011,4 

400011  14 16  40174 

40014  .25  40/124 

40024  .25  40214 

40064  1.15  401111 

40074  14  40116 

40084  1 74  40244 

401144  57  40254 

40106  54  4027 4 

40114  /4  402114 

40124  2:  40104 

40114  40 1;4 

40144  1.44  404/4 

401,4  1 44  40444 

s :2  

'4( 01  26  '4( 29, 

'4(04  44  '4( 107 

U 04  60  74( 151 

74( 10  IS  '21( 154 
'4( 20  15  '4( 15 -

2'.4( 12  1 1,1  'O. 160 

'4(71  1 04  "4( 161 

.56 4050 A  .4 

1.14  40666  .84 

I 44  40444  .44 

1.111  40644  .44 

1.10  40714  /6 

.15  40714  li 
89  40714  14 

44 

1 17 

1 47 

54 

51.04 

1.14 

III 

21 

1.15 

1.76 

/48 

2.9 1 

40' 01  14 

40784  14 

40511  16 

40824  15 

452114  1.410 

4:115 ,1  1 10 

'4( 162 

'4( 161 

'4( 144 

74( 1'1 

'4( 14; 

404 95 

80( 9' 

S1.41 
166 

2.66 
2.61 

266 

1.15 
1.11 

NOVEMBER 
SPECIALS 

C AL C U L AT O R CHIPS 
57 38  8 digit m ultiplexed -  live function - chain 

operation 2 key me mory -  floating deci mal 

-  independent constant -  interfaces with 

led with only digit driver - 9 V bait. oper. 24 

pin  S3.95 
5739  9 digit - 4 function - chain operation - 99 

battery operation -  16 sec turn-off 22 PINt 
DIP  $3.95 

CLOCK CHIP 
5)11  6 digit m ultiplexed - 50-60 Hz - 

seg out - fast, slow sel 12-24 Hr 

BC D and 7 

- 28 PIN DIP 

$3.95 

TIMERS 
65  M ultipurpose timer 8 PI N DIP 

5543A  Dual 555 14 DIP 

TTL (DIP) 
'432  it .19 

448  89 

'475  45 

'490  19 

7493  5 .49 

74107  .33 

74121  .35 

9601  .75 

.69 

51.29 

POCKET CALCULATOR KIT 

; tun, lion plus t onstant - 

addressable me mory with 

individual recall - 8 digit 

display plus overflow - 

battery sayer - uses standard 

or rer hargeable batteries - all 

necessary parts in ready lo 

asse mble for m - instructions 

inrluded 

C M( KIT 

BATTERIES O NLY IDISP OSAB M SET 

$12.95 
$2.00 

9 DIGIT LED DISPLAY FNA 37 

/
O n m ullipleved substrate. co m m. ca-

thode  co mpatable  wi th  all  8 digit 

callulator r hips, 7 seg ment right hand 

del imal. red with clear magnifying lee, 

.12- r har m ter. llo 4 M A. 1.85 Isp 1'. - s 

'." ‘ ', " high  $3.95 

VOLTAGE REGULATORS 

309K  TO-1  51.00 

3401-5V  TO-220  51.00 

3401- ISV  TO-220  51.00 

MEMORIES 
1103  5 1.29 

5203  12.95 

5260  .99 

5262  3.19 

MEMORIES 
llQi  1% 64 RA M M OS 

1101  10/4 bd RA M 6106 

171126  2048 NI 5141i, PR O M UV CIAS. 

2102  1014 bil 5146. RA M 

5201  1044 bd US rum PR O M 

5260  10/4 bd RA M  1.49 

5261  10/4 bd RA M  2.611 
5261  2048 bit RA M  tom 
7484  54 bit RO M 111  Lis 

91:1  Programmable RO M  1.64 

2 •2 2..1 04 64 1,6514142  590 

1 9. 

17.4; 

4.15 
17.95 

V  

CALCULATOR & 
CLOCK CHIPS 

5001 

;00: 

5451 .572: 

54 ,145" 16 

5441;718 

64 415749 

541145111 

154 M5112 

54445111 

25151;114 

W M2 06 

12 DR. 4 'um 1 1. dr, 

Sa me as 5001 4.114 bit, pot 

I/ DIG 4 lunt 1 59 mem 

8 DIG 4 Itin,1 I ham 6 de, 

18 pin b DIG 4 hint 1 

8 DIG Son,1 A 6 mem 

DIG 4 lunal (61,1 50,) 

/8 pm BC D b d.0 mux 

14 pin 1 pm BC D 4 dig man 
/II pin 1 pp, BC 0 b dig mu. 

24 pin I. dm mu5 
10 p,n alarm 4 dig 

52 4.1 

1.79 

1.99 

1.40 

4.45 

1.15 

5.15 

4.45 

1.95 

4.45 

4.45 

5.19 

LED's 
1.46101 

9246 50 

4165010 

5414 

544 ,61 

64492 

MA 6011 

MAN: 

514 6211, 

MA647 

54 ,15, I 
544548 

4446166 

511 11 

Red TO 18 

Axial leads 

jumbo Aix. Red 1Red Dome) 

lombo Si.. Red (Cleat M onet 

ml,. red dill. dome 

Red 7 924..270" 

Red alpha num .12" 

Ned 7 xeq..1A13" 

Green 7 5..4..270" 

.6- high solid seq. 

Red 7 seq. .270-

Red 7 so. .127- 5114, 01 pint 
14.11,0 '2 5,41..270" 

.622 h2gh .pa,rd 5eq. 

Oplo  64011401 

1 11 

18 

11 

11 

51 

11. 

Oi 

42. 

1 14 

MULTIPLE DISPLAYS 
95%11  t dmil .12- fed led 12 pm 

615 I( Ai. 

1115062  S digit II led magn. lens 

7405  41111 

11P5082  4 digil .11 110 m on. 
7414  lens , 01/11/1. 111 6. 

19417  4 M O 7 5rig led RH dri 2211 

inagn len. 

1124/5-04  9 dig21 11 - nr • In doe., 
lai  wilh M OS 1141. 1110 SIll 

SHIFT REGISTERS 
11,1.011  10/4 60 .14  tm. 11•11/1/114 

A/11 ill  c1,11,11.1 

1.1 

1 44 

9 1.2: 

4 4". 

r01)1P  01.75 

n1E/IP  1.54 

91 -

.144 

9415 

449 

41,1 

94,1 

Data sheets on request 

With order add S.I0 tor dents less lhan 51.00 ea. 

LINEAR CIRCUITS 

1110  Po, 6 Reg Isupr, 7/11 
101  Hi 1252,1 Op Amp 

102  Volt lollorer 

104  514,8 V Reg 

105  PO. V Reg 

1117  Op AMP (*.taper 7411 

1011  O. P., Op Amp 

10411  :6 IA regulator 

110  12 11•11.16,26 Op Amp 

111  11, perl  ( ornp 

114  11, Spred Dual  onm 

120  5042 11,6  11. 11 

112  Pre, nion Inner 

124  ()toad Op Amp 

1121  Quad  on maralin 

1406  Pus  leg (56. 66. 812. 

116. 1:6. 1116. /45) 

1401  Pm tr re( CA. 64. 86. 

1/6. 1:1,. 156.2451 

1-22  41.11 14rip dell., 101 

1'1  AM 161 52111 Siren 
1,6  PI%  Reg 

2525 %Ir mo amp 

1110  155 Audio Amp 

0141.11  655 Audio, 4nop 

1411  In  Dual mratim 

182  I,, 6n,s5,2 Do..l mramp 

Pve, 6 Reg 

I M CI 

M I A 1-.5 lime, 

%ta w 101  loop 

Ph..,' hulked Loup 

Pfia542 104 ird loop 

lion Gen 

lone D V. 

Operational AMPI 

11, Spred %oh ( omit 

Dual Dilleernie ( ompar 

6 Reg 

Dual 11, P491 Op Amp 

( omp Op AMP 

Dual '41 Op Amp 

1,42q Ad, '41 

1214 Moll,. Sle w., Derno41 

I 54 51411p5 Si.',,,. Demo(' 

Dual ( orim Op Amp 

Strom mulloplesev 

Opal 141 211  ( onm 

Quad Ampline, 

(  Mein Mn.,' AMPI 

Soilage contr. tm. 

4 LNG led ( 4115 0,54 

Dual line 0iste. 

Oual Perrpheral Diner 

nod Peopheral Dose, 

11:11 Dual Feliph O mer 

Q t..d 14'11 D M  W I Ili) 

H.'. Odui diner 

.iU 

.2 
,bi 

.511 

4.7 

'09 

'10 

"II 

'11 

'14 

'41 

'45 

4104 

11117 

i4:11 

11100 

110111 

POD 
- ,24 

11018 
5864 

';1:0 

';451 

'5451 
' 441 

'14111 

(0-5 

mOIP 10-5 

10-5 

TO..5 

10-5 

mDIP 10.5 

InDIP 10-5 

1021 

mDIP 

mDIP 10-5 

DIP 

10 1 

DIP 

1)19 

$.71 

.C9 

51 

.aa 

71 

lb 

.84 

1,15 

1.07 

.45 

1.11 

1.19 

1.711 

1:2 

1.58 

10 I  1.64 

10-220 

DIP 

n1DIP 

DIP 

DIP 

inDIP 

DIP 

DIP 

DIP 

rnDIP 

DIP 

DIP 

DIP 

DIP 10-1 

mD1P 1025 

mDIP 

HY: Of DIP 

DIP 

DIP 

DIP 

DIP 

n1DIP 1025 

DIP ilf 1 0.1 

mOIP 

DIP 

DIP 

mOW 

DIP 

DIP 

DIP 

DIP 

DIP 
DIP 

DIP 

mDIP 

InDIP 

mDIP 

DIP 

IMP 

1.44 

1.111 

11 

1.41 

1.16 

1 11 

1 11 

1 

04 

2,66 

21. 

.11. 

.51 

1.07 

.12 

71 

1. 

'4 

411 

The  prices  as listed  are  in  A ustralian  dollars  Send  bank  cheque  with  order  If 
international postal m oney order is used send receipt with order  Ship ment will be m ade 

via air m ail  - postage paid - within three days fro m receipt  Mini mu m order - S5 00 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708/ M ONTEREY, CA. 93940 U.S'\ 

mai &  PHONE (408) 659-3171 
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DOUBLE QUAD 

Mr Black said tnax tne Australian public was paying an 
additional 35 per cent on all quality hi-fi gear and 45 per 
cent on speakers, because of "blanket tariffs" which did 
not differentiate between the old radiogram type of 
equipment made in Australia and the increasingly popular 
sophisticated eqJipment made only overseas. 

US $4000 LOUDSPEAKER 

The Servo-Statik 1A loudspeaker system, capable of "the 
most  distortion-free  sound  reproduction, the widest 
dynamic range, and the most linear frequency response" of 
any speaker ever made, according to the manufacturer, has 
been introduced by Infinity Systems, Inc. 
The  system,  consisting  of  two  rosewood  frame 
electrostatic screens about five feet high and a bass cube 
with an 18" wcofer and its own servo amplifier, carries a 
retail price tag o' US$4,000! 
CBS Laboratories measured the anechoic response of the 
original Servo-Statik 1 as 25 Hz to 20,000 Hz ± 3.5 dB, a 
measurement never equalled by any other speaker, claim 
the  manufacturers. The  manufacturer rates the new 
system's response as 25 Hz to 30,000 Hz ± 2 dB. 
The bass cube of the Servo-Statik lA incorporates an 18" 
woofer with a 35-pound magnetic circuit; a feedback 
sensor, which instantaneously corrects any slight deviations 
in the speaker's output; and an electronic crossover unit 
with high-voltage FET's. 
Its dc servo amplifier supplies 150 watts rms power. 
Each of the screens contains electrostatic midrange and 

tweeter modules with their own built-in power supplies. 
Separate stereo amplifiers ar required for the midrange 
(100 to 250 watts rms per channel) and tweeter section (35 
to 125 watts rms per channel). 

Var 

In our February 1975 issue we published an article by Dr. 
Farrimond  showing  how  two  Quad speakers could 
advantageously be coupled together. 
The Radio People Ltd (Chatham Rd., Kowloon, Hong 
Kong) have sent us details of Double-Quad units that they 
have been building for a number of years. 
Power packs and input transformers are mounted in the 
base of the system to improve mechanical stability and to 
provide easy connection of mains and signal cables. 

AUSTRALIANS MORE SOPHISTICATED 
IN SOUND 
Australians were rapidly becoming more sophisticated 
when it came to home entertainment sound equipment, the 
local managing director of the world's largest specialised 
manufacturer of high fidelity sound equipment said 
recently. 
Mr J.L. Black, managing director of Pioneer Electronics 
Australia Pty Ltd, was speaking at the opening of the 
company's $500,000 head office complex at Braeside, by 
the Minister of Labour and Industry, Mr J. A. Rafferty. 
Mr Black said that Australians were no longer satisfied 
with the old radiogram idea. 
"Instead, once they have heard good quality fidelity 
sound they are only happy with the better type of audio 
equipment which reproduces it," he said. 
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FREE OFFER!!! 
FREE OFFER of 5 of BC557 transistors 
with every purchase of $5 or more FOR 
THIS MONTH ONLY!! Take advantage of 
this  free  offer  now!  Don't  delay: 
Guaranteed money back it not satisfied' 

ELECTRONICS  AT  UNBEATABLE 
PRICES. ALL TOP QUALITY PIGTAILS. 
2u1/300v  18c,  16 0/300v  25c. 
25 0/300v  30c,  32ut/450v  60c, 
100uf/200v  70c,  200uf/65v  60c. 
1000 0/25v  50c, 2500 0/25v  80c. 
TRANSISTORS: BC557 (Bc177, BC 157), 
BC558 (BC 178, BC158), BC559 (BC179, 
BC159), BC338, AS148, AS149, AS320. 
AS322  -  All  only  20c  ea.  GLASS 
RECTIFIER: IN5059 (E M402) 200v, IA 

10c ea. GERMANIUM DIODE: 15188 
(0A90) -- 8c ea. COPPER CLAD BOARD 
at incredible prices 6"  3"  25c, 12" !, 
9"  - $1.75. Miniature tuning gang with 
inbuilt tri m mers - 50c. 

INTE G R ATE D  CI RC UITS  AT 
GENUINELY  BARGAIN  PRICES  - 
DIGITAL T.T.L. 7400, 7401, 7401, 7410, 
7420, 7430, 7440  35c ea. 7404  45c, 
7408  50c, 7413  80c, 7473, 7474. 
7475 - 1.05 ea. 7441, 7442  $1.75 ea. 
7447 $2.20 ea. LINEAR OP AMPS 741 
(DI P.)  85c, AUDIO AMP PA234 1w 
RMS (Ind Cct Diagra m)  95c ea. 

SUPE R  BA R G AI N  PAC KS  - 
POLYESTER CAPS: All 10°. Tol in viii! 
of  160v, 270v, 400v (Mixed)  - 100 f,,F 
$3.50. RESISTORS: Mostly 5%, 10"t,  . 
1w  (Mixed)  100  for  Si 
TRANSISTORS, NEW, BRANDED plg, 
and npn ger maniu m types (Mixed)  lo 
for  $ 1.50.  ELECTROLYTICS:  Top 
Quality Pigtails Ind low volt, and high volt 
-  25  for  $1.90.  CERAMIC  CAPS: 
Excellent quality low and high volt types 

50  for  $1. TANTALUMS: Miniature 
types at incredible price of 20 for $1.90 
POTENTIOMETERS:  Including  dual, 
single, switch and preset pots  - 20 for 
$2.95.  Post and Pack 45c or extra for 
heavy parcels. 

MICRONICS 
P.O. Box 175A, 

Randwick, N.S.W. 2031. 
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electronics SERVICES 
READERS' LETTERS 

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

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

BACK ISSUES 
Our subscriptions dept can supply most back issues of ET I for the 
twelve months preceding the date of this current issue. Some earlier 
issues are also available. 
The price of back copies is currently 75 cents, 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 trom 
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. Pay-
ment is based on quality and is paid 30 days after the date of pub-
lication. 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 re-
drawn by our staff. It is advisable to contact the Editor before sub-
mitting copy. 
A large stamped addressed envelope must be included if unsolicited 
material is required to be returned. 

ADVERTISING QUERIES 
Queries concerning goods advertised in ETI 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 (including postage) in NSW and 
ACT - $5 (including postage) elsewhere. 

COPYRIGHT 
The contents of Electronics Today International and associated pub-
lications is fully protected by international copyright under the terms 
of the Commonwealth 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 copy-
right, in practice we are not concerned about private individuals con-
structing one or more projects for their own private use, nor by pop 
groups (for example) constructing one or more items for use in con-
nection with their performances. 
Commercial organisations should note however that no project or part 
project described in Electronics Today International or associated 
publications 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. 



NO W COMES 
THE POWER LINE. 
FROM SANSUI. 

Good, sold Sansui quality in a line of 
receivers with more stereo power and 

performance for less than you'd expect. 

Top-of-the-line is Sansui 881: 63 watts 
per channel m•nimum RMS into 8 ohms from 

20 to 20,000Hz with no more than 0.3% total 
harmonic distortion. 

Inside, eleven computer-grade ICs and 
special Circuit Board Module construction 
eliminate a lot of the internal wiring to 

assure long-term stability. 

Outside, rugged controls tailor the sound 
and direct 'signal traffic' throughout the 881 
for 3 pairs of stereo loudspeakers, tuner 
section, turntables, decks, tape dubbing, 
microphone mixing, and much more. 

But if the 881 is too much of a good thing, 
the Power Line offers other 
big-value receivers with 

similar cost/performance 
advantages. S ansui_ 

Sansui is Hia-fi Stereo. 
RANK AUSTRALIA 12 Barcoo Street, East Roseville, N.S.W. 2069. Phone: 406 5666 

58 Queensbridge Street, South Melbourne, Victoria 3205. Phone: 61 3281 
1. Proe Street, Fortitude Valley, Queensland 4006. Phone: 52 7333 
2 Bowen Street, Kensington, South Australia 5068. Phone: 3324288 



Precision designed and engineered • 
high fidelity record playing equipment 

he world of Micro is created by a talented team of engineers 

illed acoustic technicians and expert designers. 

rti tone arms, cartridges (moving coil and moving magnet) belt 
rivE and direct drive turntables are the culmination of many 
ears of research in high fidelity playback components. 

he Micro trademark symbolising an elliptical stylus tracing 
e record groove is the slogan of the company. An integrated N, 

anufacturer specialising in the production of record playing 
uipment that challenges the ultimate in faithful reproduction of the 
Einal sound. Each unit is assembled with skill, craftsmanship and 
ide and tested before delivery to you to ensure dependable trouble 

ee perform(ance. 
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